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within subject group
In a within-subjects design, or a within-groups design, all participants take part in every condition. It's the
opposite of a between-subjects design, where each participant experiences only one condition.

A within-subjects design is also called a dependent groups or repeated measures design because researchers
compare related measures from the same participants between different conditions

Independent groups design is an experimental design where different participants are used in each condition of
the experiment.
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Lecture 01
INTRODUCTION TO EXPERIMENTAL PSYCHOLOGY

Introduction to the Course

The course has the following objectives;

e To familiarize course participants with the field of Experimental Psychology, Experimental
Research, and various types of Experimental designs

e To initiate an understanding of cognitive processes

e To develop an investigative and experimental approach among students

At the end of course you will be able to:

e Understand and describe important findings of experimental research

e Plan and design experiments

e Develop an interest in experiments and an experimental approach to investigation

e Learn about mental processes such as Perception, Learning, Memory, Reasoning, Problem
Solving and Language

The course content

e Definition and history of Experimental Psychology

e Research designs and their procedures

e Cognitive processes; Sensory and Perceptual Processes, Learning and Memory, Reasoning,
Decision Making, Problem Solving, Language and Motivation

e Classical as well as contemporary experiments will be discussed such as the famous
experiment of little Albert who learned to fear furry animals through classical conditioning
(Watson, 1920) and the attachment of infants experiment (Harlow, 1950)

Functions, Aims and Characteristics of Science

The goal of scientific psychology is to understand why people think and act as they do. In contrast
to nonscientists, who rely on informal and secondary sources of knowledge, psychologists use a
variety of well-developed techniques to gather information and develop theoretical explanations?
The curiosity is at the bases of this exercise. Nonscientific people also have curiosity like children
to know about the reasons for certain happenings but the difference is that scientists use objective
and empirical methods and obtain information through these methods.

The scientific method is a valid way to acquire knowledge about the world around us. What
characteristics of the scientific approach make it a desirable way to learn about and arrive at beliefs
about the nature of things? Perhaps the best way to answer this question is to contrast science with
other modes of fixing belief, since science is only one way in which beliefs are formed. More than
one hundred years ago, the American philosopher Charles Sanders Peirce (1877) compared the
scientific way of knowing with three other methods of developing beliefs. He called these the
authority, tenacity, and a priori methods.

1) Authority method
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According to Peirce, the simplest way of fixing belief is to take someone else’s word on faith. A
trusted authority tells you what'is true and what'is false. Young children believe what their parents
tell them simply because mother and father are always right. As children get older, they may
discover, unhappily, that Mom and Dad are not always correct when it comes to astrophysics,
macroeconomics, computer technology, and other specialized fields of knowledge.

Although this may cause children to doubt some of their parents’ earlier proclamations, it may not
result in utter rejection of this method of fixing belief. Instead, some other authority may be sought.
Religious beliefs are formed by the method of authority. Long after children have rejected their
parents as the source of all knowledge, particularly about religious doctrine, they may still believe
that the religious scholars are authority on matters of faith and next world.

Believing the news you see on television means that you accept CNN or some other news network
as an authority. You may believe your professors because they are authorities. Since people lack
the resources to investigate everything they learn, much knowledge and many beliefs are fixed by
the method of authority.

2) Tenacity method

Another method of fixing belief is one in which a person steadfastly refuses to alter acquired
knowledge, regardless of evidence to the contrary. The method of tenacity, as it was termed by
Peirce, is commonly seen in racial bigots who rigidly cling to a stereotype even in the presence of
a good counterexample. Although this method of maintaining a belief may not be entirely rational,
we cannot say it is completely without value. The method of tenacity allows people to maintain a
uniform and constant outlook on things, so it may relieve them from a certain amount of stress and
psychological discomfort.

3) A priori method

The third nonscientific method of fixing belief discussed by is a priori. In this context, the term a
priori refers to something that is believed without prior study or examination. Propositions that
seem reasonable are believed. This is an extension of the method of authority. However, there is
no one particular authority being followed blindly in this method. The general cultural outlook is
what seems to fix belief a priori. People once believed the world was flat, and it did seem
reasonable to suppose that the sun revolved around the earth as does the moon. Indeed, the world
does look flat if you are not in a spacecraft.

The scientific method fixes belief on the basis of experience. Science is based on the assumption
that events have causes and that we can discover those causes through controlled observation. This
belief, that observable causes determine events, is known as determinism. If we define scientific
psychology (as well as science in general) as a repeatable, self-correcting undertaking that seeks
to understand phenomena on the basis of empirical observation, then we can see several
advantages to the scientific method over the methods just outlined. Let us see what we mean by
empirical and self-correcting and examine the advantages associated with those aspects of
science.
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e The first advantage of the scientific method is its emphasis on empirical observation. None
of those other methods relies on data (observations of the world) obtained by systematic
observation.

e The second advantage of science is that it offers procedures for establishing the superiority
of one belief over another. People can hold different beliefs and only way this problem can
overcome is through basing a belief in data. In principle, anyone can make an empirical
observation, which means that scientific data can be public and can be repeatedly obtained.
Through public observations, new beliefs are compared with old beliefs, and old beliefs are
discarded if they do not fit the empirical facts. This does not imply that each and every scientist
instantaneously drops outmoded beliefs in favor of new opinions. Changing scientific beliefs
is usually a slow process, but eventually incorrect ideas are weeded out.

Note: Empirical, public observations are the cornerstone of the scientific method, because they
make science a self-correcting endeavor. Science is also progressive because it builds upon
previous knowledge and takes it forward.

It is important to understand the following terms in order to understand the scientific nature of
experimental Psychology;
e Empirical: Scientific method relies on experience more than on other means of knowledge.

e Objective: A way of obtaining knowledge by means of objective observation (wholly depend
on data).

e Self-Correcting: New evidence is constantly being discovered that may contradict existing
knowledge.

e Progressive: New evidence adds to existing knowledge and takes it forward, building upon
what we already know.

e Tentative: It never claims to have the whole truth on any question as new information may
make current knowledge obsolete at any time.

e Parsimonious: one should use the simplest explanation possible to account for a given
phenomenon.

e Concerned with Theory: Its major concern is the development of a theory of how something
works.

Empirical approach

e Science uses an empirical approach. Empiricism states that the only source of knowledge
comes through our senses.

e These include sight, hearing, touch, taste and smell as well as kinetic senses.

e Cognitive psychology is study of our cognitive, processes that underlie the acquiring and
retaining of knowledge of world.

e Hence there is much overlap between Experimental Psychology and Cognitive Psychology.
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Experimental psychologists are interested in exploring theoretical questions, often by creating a
hypothesis and then setting out to prove or disprove it through experimentation. They study a wide
range of behavioral topics among humans and animals, including sensation, perception, attention,
memory, cognition and emotion.

Experimental approach can be applied in many areas, such as child, social, positive and educational
psychology. While every branch of psychology strives to understand human behavior and thought,
experimental psychology solely focuses on controlled experiments with designated variables, test
subjects and statistical results.

Historical Background of Experimental Psychology
“Psychology has a long past, but only a short history”
Hermann Ebbinghaus

Origin of Experimental Psychology

Philosophy and Physiology

e The development of a scientific Psychology was based on Dualism theory which says that
mind and body are separate entities and operate according to different principles.

e The earlier philosopher, Descartes (1596-1650) gave idea of mutual interaction: the body
could affect the mind, and the mind could influence the body.

e Darwin’s revolutionary theory sparked interested in the relationship between biology and
psychology.

e In the early 1900’s, pioneering psychologists started using natural science to analyze and
explain the human mind. For example, E. B. Titchener coined the phrase associationism,
which referred to the idea that complex cognitive processes could be explained through simple
mental activities. This theory was central to reductionist-driven structuralists.

e |t isto be noted that Psychology emerged as science taking inspiration from developments in
natural and physical sciences and served as aspiration of earliest psychologists to become a
science.

e Break from philosophy was seen as a move towards becoming scientific.

e We must remember that human mind and behavior is too complex to be studied in same way
as'science studies natural phenomena. There are two problems; one is that a human mind is
studying its own mental processes; hence objectivity is not at same level as human mind
studying a lower level of matter or consciousness. Second problem is devising methods that
ensure empirical standards that science demands.

e Philosophers and other theorists have speculated about human thought processes for more than
twenty-three centuries. For example, the Greek philosopher Aristotle (384 —322 BC) examined
topics such as perception, memory, and mental imagery. He also discussed how humans
acquire knowledge through experience and observation. Aristotle emphasized the importance
of empirical evidence, or scientific evidence obtained by careful observation and
experimentation. His emphasis on empirical evidence and many of the topics he studied are
consistent with twenty-first-century cognitive psychology. In fact, Leahey (2003) suggests that
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Avistotle could reasonably be called the first cognitive psychologist. However, psychology as
a discipline did not emerge until the late 1800s.

e Experimental psychology emerged as a modern academic discipline in the 19th century when
Wilhelm Wundt introduced a mathematical and experimental approach to the field. A central
researcher in the history of psychology is Wilhelm Wundt (pronounced “Voont”), who lived
in Leipzig, Germany between 1832 and 1920.

e Historians often give credit to Wundt for creating the new discipline of psychology—a
discipline that was separate from philosophy and physiology. Within several years, students
journeyed from around the world to study with Wundt, who taught about 28,000 students
during the course of his lifetime.

e Wundt proposed that psychology should study mental processes, using a technique called
introspection. Introspection, in this case, meant that carefully trained observers would
systematically analyze their own sensations and report them as objectively as possible.
Wundt founded the first psychology laboratory in Leipzig, Germany.

Reference; Cognition by Margaret Matlin, seventh e Edition. Wiley and sons, Inc. pages 4-7.

Major contributions to Early Period of Experimental Psychology

Other major contributions to early period of Experimental psychology are;

e Another important German psychologist, named Hermann Ebbinghaus (1850-1909),
focused on factors that influence human memory. He used non sense syllables to study memory
processes such as recency effect.

e William James (1842-1910). James was not impressed with Wundt’s introspection technique
or Ebbinghaus’ research with nonsense syllables. Instead, James preferred to theorize about
our everyday psychological experiences. He is best known for his textbook Principles of
Psychology, published in 1890. The particular school of thought in Psychology developed
under influence of James is called Functionalism that emphasizes purpose and function of a
mental phenomenon rather than examining structures in brain.

e Gustav Fechner, 1801-1887 was a German experimental psychologist who developed the idea
of the “just noticeable difference” (JND), which is considered to be the first empirical
psychological measurement. Fechner was a student of Ernst Weber, (1795-1878), a German
physician whose work on measuring properties of physical stimuli such as light and weight
that are bases for sensory experience led to understanding of relationship between physical
stimuli and psychological experience. Taking forward Weber’s work, Fechner initiated the
study of Psychophysics in Experimental Psychology.

e Two good source books on history of Experimental Psychology are;

o A History of Modern Experimental Psychology; From James and Wundt to Cognitive
Science by George Mandler, 2007, MIT Press, Massachusetts, USA, London, England.

o A classic book; History of Experimental Psychology by Edwin G. Boring, published 1929
and 1950.

The Nature of Scientific Explanation
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Science is basically a method of attaining knowledge and there are two ways to learn about human

behavior: Non-empirical Methods (Non-scientific Methods) and Empirical Methods (Scientific

Methods)

e Non empirical methods are not necessarily based on experience and can rely on authority or
intuition

e Empirical methods are based on logic and scientific investigation.

The four goals of scientific methods are;

1) Description; for example, an interesting study these days could be how people of a certain
area interact or shop when lock down is released during pandemic. Another example can be
how mothers use touch to calm down crying babies.

2) Explanation; for example, aggression is learned through modeling, an act or belief that is
reinforced it will re occur or success experiences build self-efficacy.

3) Prediction; examples of predictions in experiments; such as, those who received training will
do better in examinations. Exercise will reduce blood pressure and inducing hope will lead to
better recovery

4) Control; for example, how children are taught to share their toys or can anxiety be reduced
through technique of muscle relaxation?
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Lecture 02
THEORIES IN SCIENTIFIC PSYCHOLOGY

Theories in Scientific Psychology

A theory can be crudely defined as a set of related statements that explains a variety of occurrences.
The more the occurrences and the fewer the statements, the better the theory for example theory
of gravity is a powerful theory. The law of gravity explains falling apples, the behavior of roller
coasters, and the position of bodies within the solar system. With a small number of statements
about the mutual attraction of bodies, it explains a large number of events. It is therefore a powerful
theory.

A powerful theory in psychology is classical conditioning, explaining learning through association
between stimuli. Operant conditioning is also a powerful theory as it systematically explains the
effect of reward be it reinforcement or punishment on a behavioral response. It has led to many
interventions and controlled experiments and has been tested again and again.

We must remember that theories in psychological science are not as quantified and precise as
theories in older sciences such as physics. There are psychological events that a theory cannot
explain.

Major functions of theory in psychology:

e Organization of data: it provides a framework for the systematic and orderly display of data

e Prediction: it allows the scientist to generate predictions for situations in which no data have
been obtained

Theories cannot be tested directly. There is no single magical experiment that will prove a theory
to be correct or incorrect. Instead, scientists perform experiments to test theories. These
experiments are based on assumptions and hypotheses drawn from the theory.

Theories and Hypotheses

Certain basic elements are shared by all approaches to science. The most important of these are
data (empirical observations) and theory (organization of concepts that permit prediction of data.
Scientists emphasize data and view progress as working from data to theory. Such an approach is
an example ofinduction, in which reasoning proceeds from particular data to a general theory. The
opposite approach which emphasizes theory predicting data is called deduction; here, reasoning
proceeds from a general theory to particular data.

Difference between generalization and Hypothesis

A hypothesis is a very specific testable statement that can be evaluated from observable data.
For example, we might hypothesize that drivers older than sixty-five years would have a higher
frequency of accidents involving right turns across oncoming traffic when driving at night than do
younger drivers.

A generalization is a broader statement that cannot be tested directly.
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For example, we might generalize that older drivers are unsafe at any speed and should have
restrictions, such as not being able to drive at night, on their driver’s license. Since “unsafe at any
speed” is not clearly defined.

A good theory can produce many generalizations and each generalization can be developed into
more than one hypothesis. You may have firsthand experience of being a passenger in a car driven
by a grandparent, and that experience may have caused you to agree with the generalization. This
is an inductive process based upon data, namely casual observation of the driving behavior of
elderly citizens.

Hypotheses derived from inductive process are called common-sense hypotheses.

e Induction: reasoning proceeds from particular data to a general theory

e Deduction: reasoning proceeds from a general theory to particular data

Criteria for a Theory

e Theory is based on some evidence or reasoning process

e It involves statement of processes underlying behavior or personality that can be turned into
hypotheses

e Theory addresses a phenomenon and provides a logical explanation of that phenomenon

Social Learning theory

Children learn a behavior through process of modeling, by observing others. Theory may be based
on number of generalized observations but it has generated specific hypotheses; Children
observing another person hitting a doll will tend to do the same. Children watching a sharing of a
toy will tend to copy that behavior.

Diffusion of responsibility

Social loafing which is a tendency to put in less effort when working in groups has been observed
in number of situations. The theory diffusion of responsibility explains this by stating that in
presence of large number of others, the responsibility tends to diffuse to others. Latané’s studies
of social loafing are an example how an interesting problem can be brought into a laboratory setting
and studied in a controlled manner.

A Theory Organizes and Predicts Data
e By means of deduction, particular observations (data) may be predicted.
e By means of induction, the data suggest organizing principles (theories).
e This circular relationship shown in figure below indicates that theories are tentative pictures
of how data are organized.
Theory

Induction .
Deduction

A good theory is fallible, means Data that it can be disproved.
Both induction and deduction approaches have advantages, for example social loafing
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observations and experimentation led to more general theory of Diffusion of responsibility which
in turn guided specific hypotheses in situations other than social loafing for example a
phenomenon known as bystander behavior, when people watch others in need of help and do
nothing because there are lot of people around and responsibility is diffused.
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Lecture 03

THE EXPERIMENTAL METHOD IN SCIENCE OF PSYCHOLOGY (I)

The Experimental Method in Science of Psychology

Scientific Psychology uses many methods to understand human behaviour such as Naturalistic
Observation, Survey and case studies. Same behaviour or mental process can be studied through
variety of methods, for example children helping behaviour can be observed and reported by
mother or studied individually in case study. It can also be studied in lab experiments. When
similar results are observed through various methods, it strengthens the theory.

An experiment is an investigation in which a hypothesis is scientifically tested. An independent
variable (the cause) is manipulated and the dependent variable (the effect) is measured while any
extraneous variables are controlled.

Examples
Independent Dependent
No of stimuli Reaction time

Food Deprivation Rate of bar pressing

Exercise Weight
Word length Accurate recall
Study method Grades

In learned helplessness experiment by Martin Seligman, the dogs did not try to escape the shocks
if they had been conditioned through previous experience that they could not escape. Seligman
proposed that when people or animals
feel helpless to avoid negative  situations
they learn helplessness.

Light dims, waming
of impending shock

Grid floor—shocks

Bars on this side Dog will be safe from
will be electrified shock on this side
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Another example of classical experiments in psychology is the study of memory. In the
classic experiment on the misinformation effect, Elizabeth Loftus and her coauthors (1978)
showed participants a series of slides. In this sequence, a sports car stopped at an intersection, and
then it turned and hit a pedestrian. Half the participants saw a slide with a yield sign at the
intersection; the other half saw a stop sign. Twenty minutes to a week after the participants saw
the slides, they answered a questionnaire about the details of the accident. A critical question
contained information that was either consistent with a detail in the original slide series,
inconsistent with that detail, or neutral (i.e., did not mention the detail). For example, some people
who had seen the yield sign were asked, “Did another car pass the red Datsun while it was stopped
at the yield sign?” (consistent). Other people were asked, “Did another car pass the red Datsun
while it was stopped at the stop sign?” (inconsistent). For still other people, the question did not
mention the sign (neutral). To answer this question, all participants saw two slides, one with a stop
sign and one with a yield sign. They were asked to select which slide they had previously seen.

As Figure below shows, people who saw the inconsistent information were much less
accurate than people in the other two conditions. They selected a sign, based on the information in
the questionnaire, rather than the original slide.

The Effect of Type of Information and Delay on Proportion
of Correct Answers.

1009 —

rs
HU'X—.;'!— . .- .
—Clonsistent information
- - 4
- -
5 ane -
= 60% — — MNMeurral information
° -
56 F
g Lo - .
5 0% = = /—— Inconsistent information
[
20% |- -
1 1 | 1

L1} 20 1 2 1
min. day days week

Retention interval

Source: Loftus er al., 1978,

Another example of experiments is based on more recent positive psychology research.
Participants’ mood is assessed then they are asked to count their blessings and afterwards their
mood is re-assessed. Science of psychology has conducted much meaningful research that has
application in many areas of practical life. These and hundreds of other experiments in science of
Psychology show the strength of experimental method providing direct evidence of relation
between independent and dependent variable or effect of a variable on behavior.
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This raises the question about merits of experimental method. Experimental method has following
advantages and strengths;

Causality — can determine direct cause of a phenomenon hence establishing causality.
Control- there are many variables and circumstances that can influence human response in
any situation. Experimental method controls all variables except the one that researcher is
interested in.

Precision - experimental method is precise and focuses on exact study variables.

Objective — experimental method is objective as it only draws conclusions based on observed
data.

Easier to replicate- scientific experiments can be repeated by later researchers as all
procedures are openly described. This is called replication. The process of replication makes
it possible for other researchers to verify the findings.

Famous Early Experiments

Sensation and perception
Weber and Fechner’s Law defines the the relation between the actual change in a
physical stimulus and the perceived change- 1834

20

Ebbinghaus forgetting curve describes the decrease in ability of the brain to retain memory over
time, 1885 .

Retention (%)

Ebbigghaus FgrggttiggﬁCurve ‘

Elapsed Time Since Learning

©copyright Virtual University of Pakistan 12



Experimental Psychology (PSYP402)

VU

Classical Conditioning, Ivan Pavlov, 1902.

b BEFORE CONDITIONING
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An unconditioned stimulus (US) produces an unconditioned response (UR).

DURING CONDITIONING i

A neutral stimulus (NS) produces no salivation response.

AFTER CONDITIONING

b
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The unconditioned stimulus is repeatedly presented just after the neutral stimulus.
The unconditioned stimulus continues to produce an unconditioned response.

The previously neutral stimulus alone now produces a conditioned response

(CR), thereby becoming a conditioned stimulus (CS).

Conditioning among human infants, Watson, 1920
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Depth Perception

Depth perception enables us to judge distances. Gibson
and Walk (1960) suggested that human infants
(crawling age) have depth perception. Even new born
animals show depth perception.

253
. = 3

Innervisions

Visual Cliff Experiment-Eleanor Gibson

Modeling and vicarious learning

Albert Bandura (1960s) demonstrated that children are able to learn through the observation of
adult behaviour.
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Operant Conditioning and reinforcement
| | ,
Skinner’s operant conditioning chamber (also called a
Skinner Box) was designed to teach rats how to push a
lever. This behavior is not natural to rats, so operant
conditioning with positive and negative reinforcement
were performed in order to teach the behavior.
| Positive Reinforcement: i5
A rat was awarded with foa‘f
when he pressed the lever.
. Negative Reinforcement: |
A rat was able to turn off
electric shocks produced by the
floor by pressing the lever.
- !
i l i ' ':-. l 1 \l !‘ _ i 4
These experiments will be discussed in detail in later relevant topics.
Contemporary Experiments
We define contemporary in terms of experiments conducted later than 1970s.
What has changed?
e Advancement in techniques
e Statistical and computational formulas
e More complex models
e Stricter ethical control
e Building on the existing theories
o Contesting earlier theories
e Subject matter and areas of study
These points are discussed in detail below;
©copyright Virtual University of Pakistan 15
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Advancement in techniques

When you take a look at the images below, you will notice that laboratory settings as well as
experimental procedures have gone through tremendous refinement.

Sleep and pain lab at University of Warwick, UK
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Theoretical Models

Theoretical progress was made over decades and with that more complex models of human
cognitive and perceptual processes were developed. Barbra Fredrickson — Broaden and build
model of emotions -2004 is one such example. Remember that science is self-correcting as well as
progressive. It builds on existing knowledge. Therefore it is to be expected that as Experimental
Psychology grew as a discipline, the researchers in this area came up with more advanced, broader
and extensive explanations of human behaviour. The amount of studies also grew as did the

researchers in this area.

Produces more experiences
of positive emotions,
creating an upward spiral

Enhanced health,
surviwval,
fulfillment

Building enduring

personal resources

{e.g.. social support,
resilience

skills and knowledge)

Novel thoughts,
activities,
relationships

Broadening

Positive
emotions
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Subject matter and areas of study

Conditioning experiments now include involuntary movements

Emotions and well-being in positive psychology experiments and Social behaviour experiments
Scientific nature of experiments and the criteria for good theory continued to be rigorous and
experimental investigation was extended to neuroscience and social psychology.

A significant progress in experimental psychology as well as in social sciences research in
general was establishing of formal ethical standards for experiments with humans and animals.
This means greater Ethical control which was ensured through American Psychological
Association standards.

Participant welfare and protection became a central concern and consent of the subjects and
participants had to be obtained to meet these standards. All experimental procedures had to be
approved before research was carried out.

In topic of Ethics these points will be discussed in more detail.

Experiments in Pakistan

Experiments have been conducted in Pakistan since 1970s. Most of early experiments were in area
of Psychophysics, and Learning and Memory. It was much later that experiments on Social
behaviour or Emotions were conducted. Even then only few researchers have opted for
experimental method in Pakistan. One reason is less training in experimental method due to lack
of experimental laboratories. However main reason is the absence of experimental approach
among Pakistani psychologists in major academic departments. As modern psychology considers
controlled observation through experimental method as more rigorous and meaningful than
correlational research, Pakistani research is lagging behind contemporary research being less
visible in international publications. Below are some of the experiments conducted in Pakistan;

Early Pakistani experimental research examples

Reaction Time during fasting ( Dr. Hamid Shiekh)

Can people detect pure ghee by tasting alone without smelling? (Dr. Rafia Hasan)
Dream content (Dr Najma Najm)

Muller-Lyer Illusion and Introvert personality (Dr. Seemeen Alam )

These are all student theses or published articles and are available to study in library of Institute
of Applied Psychology, Punjab University.

Later Examples

¢ Intelligence testing

Meditation reduces anxiety and enhances happiness
Prejudiced attitudes can be changed

Group decision making

Operant Conditioning

Limitations
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Advanced labs need to be set up

Mind set for experimental approach has to be developed among students and supervisors
Training students in experimental procedures

Not all experiments need advanced labs

Very simple experiments can test assumptions of a theory

Indigenous measures can be developed
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Lecture 04
THE EXPERIMENTAL METHOD IN SCIENCE OF PSYCHOLOGY (I1)

Some latest Experiments
Examples of some contemporary experiments are given below;

Attention to Emotions

The majority of work on emotion perception has focused on facial expressions. Kret and colleagues
(2018, Journal of Comparative Psychology) examined whether attentional biases toward negative
emotions are also observed for emotional expressions conveyed through body language, and
whether this effect is species-specific. Participants were briefly presented with two pictures of
male chimpanzees or people whose body postures indicated fear, anger, or a neutral expression,
followed by a dot in the location of one of the pictures.

W

Disgusted Surprised

Fearful

Attended > Unattended

R. Amygdala

",
Cagpzzart

Response Amplitude W

Response Amplitude
o
8

g
s

e W
8 10 12 0 2 10 12

: [} 4 [} 8
Seconds Seconds
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Human observers, but not chimpanzees, showed the typical emotional dot-probe effect: they were
faster to tap the dot on the computer screen when it appeared in the location previously occupied
by an angry or fearful expression compared to a neutral expression. People showed this effect
regardless of whether the images depicted chimpanzees or people, whereas chimpanzees did not
show this effect in either case. Kret and colleagues replicated the standard results in the emotional
dot-probe task with emotional body postures in human observers. lijima and colleagues (2018,
Emotion) examined how this attentional bias to negative emotions measured in the lab is associated
with anxious mood dynamics in daily life.

Experiencing negative events was associated with increases in anxious mood up to 90 minutes
later, but this effect was greater for individuals who showed a larger attentional bias to angry faces
in the dot-probe task. However, attentional bias did not affect mood more than 2—3 hours after the
negative event, or the total number of negative events reported

Interpretation: Greater attentional bias toward threatening stimuli is associated with enhanced
reactivity to stressors, but does not make people more sensitive to negative events or prolong
experiences of anxious moods.

Psychology and Real L.ife

Experimental investigation of a phenomenon is taken up by psychologists for two reasons. Either
it interests the researcher or he/she is searching an answer for an unanswered question that has
raised their curiosity, or because they want to find solution to a problem. Therefore scientific
research is often divided into two categories- basic research and applied research.

1) Basic research

Basic research is often driven from curiosity to look deeply into a phenomenon or process and to
investigate it in detail.

Examples

e Structure of neurons

e Pathways involved in perceiving movement

e Studying how caffeine affects brain

2) Applied research
Applied research aims at solving a specific problem e.g. how to cure bedwetting or reduce early
morning caffeine intake among elderly.

Basic research has no immediate practical goal. Basic research
establishes a reservoir of data, theoretical explanations, and
concepts that can be tapped by the applied researcher. It takes
quite a while for a concept developed by basic research to find
some useful application in society. 70 percent of significant
application or solutions are due to basic experimental research.
However the research occurred twenty to thirty years before the
ultimate use of the product.
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Conditioning of nonsense syllables, an experiment conducted by Paul Chance (1977) demonstrated
that nonsense syllables could be liked or disliked depending upon what these were paired with.
This was basic research in classical conditioning, followed by applying same principle to
conditioning of biased attitudes towards nationalities.

In an experiment conducted at Institute of Applied Psychology, the participants were presented
with a nonsense syllable like pog or gan and either a pleasant or unpleasant word was spoken by
the experimenter

Pog smelly
Gan cute
Swedish clean
American smelly

Conclusion: The prejudice about some nationalities is learned through process of conditioning
because two words appear together often for example in media or public discourse.

Many examples of application of basic research in Pakistan can be cited. Principles of conditioning
found in basic research have been used to train animals, reduce anxiety and increase desired
behaviour like class room discipline. In one training we applied basic research findings from
experimental psychology to help employees learn new ways of reacting in conflict situations.
Studies in aggression research show that when people know about someone’s disability or deficit,
they react less to an irresponsible behaviour. We showed video of an interaction between two
young men. One is walking and other is riding a bike. They collide on road. Some of the
participants were told that the person walking was hard of hearing and did not hear the horn
honking of other boy. The others were not told about any such deficit.

Conclusion: Those who were told about a deficit judged him less harshly than those who had no
such information.

Advantages of Experiments

As a method of research experimental approach has many advantages over others and of course

some limitations too. The advantages are;

Why Experiments

1) Causality and control: In an ideal experiment, no factors (variables) except the one being
studied are permitted to influence the outcome. Designing experiments so that there can be
only one explanation of the results is at the heart of the experimental method. This allows us
to make statements about causality. We can say with confidence that the effect we found in lab
was due to the independent variable and not due to some other random factor or just by chance.

2) Precision: In one of experiments as part of course, it is stated that 20 grains of sugar in water
can be detected — water will be perceived as sweet. Hypotheses are very precise and specific.
So are measures, observations and factors like time duration, number of trails and so on.

3) Objective: It can be observed by others in terms of procedure and results. The experimenter
reports what she finds out even if it is against expectation or rejects the hypothesis.

©copyright Virtual University of Pakistan 22


preconceived opinion that is not based on reason or actual experience:

rejudice is an assumption or an opinion about someone simply based on that person's membership to a particular  group.

A negative assumption or prejudgment about members of a specific group

adapted for extremely accurate measurement or operation
2
: held to low tolerance in manufacture
3
: marked by precision of execution


Experimental Psychology (PSYP402)

VU

4) Easier to replicate: Replication means that others can conduct the same experiment using the
procedures reported by experimenter. In experimental psychology, many experiments have
been replicated. Findings have been verified by further experiments or if new experiments fail
to come up with same results, the theory or phenomenon is considered doubtful as the evidence

is inconclusive.

The summing up of experimental approach

@ Observations...

lead to QQuestions.

Questions Torm
Hypotheses.

Hypotheses mmust bhbe
tested throwgih
experimentation.

Analyre Datal

Draw Conclusions?

Share Results?
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Lecture 05
EXPERIMENTAL DESIGN

Variables; Definition

Variables

A variable is an element, feature or factor that can vary or change such as characteristic or value.
Variables play a critical role in the psychological research process.

Variables are generally used in psychology experiments to determine if changes to one thing result
in changes to another.

Types of variables
Independent Variables » Dependent Variable

Extraneous and Confounding

1) Independent variable: The independent variable is the variable that is controlled and
manipulated by the experimenter. For example, in an experiment that tests the impact of sleep
deprivation on test performance, sleep deprivation would be the independent variable.

2) Dependent variable: The dependent variable is the variable that is measured by the
experimenter. In our previous example, the scores on the test performance measure would be
the dependent variable.

3) Confounding Variables: Confounding variables are factors other than the independent
variable that may cause a result. These can have an impact on the dependent variable and can
make it difficult to determine if the results are due to the influence of the independent variable,
the confounding variable or an interaction of the two.

Independent variable Dependent variable
Coffee drinking Heart disease

Confounding variable
Cigarette smoking

Extraneous Variables
Extraneous variables are any variables that you are not intentionally studying in your experiment
but may affect the outcome or result for example temperature or noise in a laboratory or fatigue
from a previous task or mere effect of being in presence of an experimenter. In an experiment we
are looking to see effect of independent variable on dependent variable. Extraneous are undesirable
variables that may interfere with this process of determining effect of IV on DV and often these
cannot be controlled.
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There are four types of extraneous variables:

1) Situational Variables. These are aspects of the environment that might affect the participant's
behavior, e.g. noise, temperature, lighting conditions...

2) Participant / Person Variable.

3) Experimenter / Investigator Effects. ...

4) Demand Characteristics.

Caffei Number of
| StEetns ‘ = l words recalled
y

Other -
Variables

Variables; Types

Science tries to explain the world by relating independent and dependent variables. Gravity is a
familiar construct that accomplishes this goal. It can relate an independent variable, the feet of
height from which an object is dropped, to a dependent variable, the speed of the object when it
hits the ground.

Gravity also summarizes the effects of height on speed for all manner of objects. Gravity explains
falling apples as well as falling baseballs. Science progresses when a single construct, such as
gravity, explains outcomes in many different environments.

Independent Variable
Hours of deprivation

Intervening Variable
Thirst

Dependent.VariabIe
Rate of bar pressing

An independent variable, hours of deprivation, is related to a dependent variable, rate of bar
pressing. The dependent variable is obtained by placing a rat into a small chamber where it can
press a bar to obtain drinking water. The experimenter observes the rate (how many presses per
minute) at which the rat presses the bar to get water.

The direct relationship uses only one arrow to link hours of deprivation to rate of bar pressing.
The indirect method uses two arrows. The first arrow relates hours of deprivation to thirst, an
intervening variable. The second arrow relates the intervening variable, thirst, to the rate of bar
pressing.
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Two independent variables
Hours of deprivation Rate of bar pressing

.

Thirst
Feeding dry food Volume of water drunk

Independent variable  Intervening variable Dependent variable

Hours of deprivation ” Rate of bar pressing

>

Feeding dry food > Volume of water drunk

4

Hours of study

~
\\
™

Performance on a test

Study - Performance
N /'."
“ /
\\k . /
“Retention

Control Variables
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A control variable is a potential independent variable that is held constant during an experiment
because it is controlled by the experimenter. For any one experiment, the list of relevant control
variables is quite large, far larger than can ever be accomplished in practice.

In even a relatively simple experiment—for example, requiring people to memorize three-letter
syllables—many variables should be controlled. Time of day changes your efficiency; ideally, this
should be controlled. Temperature could be important, because you might fall asleep if the testing
room were too warm. Time since your last meal might also affect memory performance.
Intelligence is also related.

Interaction between variables; concept

Concept of Interaction

There is an interaction between two independent variables when the effect of one depends on the
level of the other. Some of the most interesting research questions and results in psychology are
specifically about interactions.

One of the independent variables is quantitative and the results are plotted in a line graph

In the top panel, one independent variable has an effect at one level of the second independent
variable but not at the other. In the middle panel, one independent variable has a stronger effect at
one level of the second independent variable than at the other. In the bottom panel, one independent
variable has the opposite effect at one level of the second independent variable than at the other.

Requiring people to memorize three-letter syllables
1) Time of day changes your efficiency
2) Intelligence

Interaction Plot for Enjoyment
Fitted Means

Food = Condiment 1 [ copgiment

@
]

2 8
]

Mean of Enjoyment
@
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8

Hot Dog Ice Cream
Food

Interaction Between Variables: Examples
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In a research report titled “When God Sanctions Killing,” Bushman, Ridge, Da, Key, and Busath
(2007) described a laboratory study of aggression. Participants read a violent passage that
purportedly came from either the Bible or an ancient scroll. Following that, they performed an
additional task that allowed them to present loud sounds to another subject in the experiment. They
controlled the intensity of this sound; higher intensities were interpreted as revealing greater
aggression.

The dependent variable was the number of times participants selected the highest noise levels in a
set of 25 trials. Therefore, aggression scores could range from a low of 0 to a high of 25.

There were two independent variables. The first was the source of the violent passage: either the
Bible or an ancient scroll. The second independent variable was whether or not the subject believed
in God; this is a special type of independent variable, called a subject variable.

Results from this experiment are shown in Figure 3.1, with each independent variable plotted by
itself. Reading a passage from the Bible produced greater aggression.

Subjects who believed in God also acted more aggressively.

This simple interpretation of the results, while correct, is incomplete. Here both independent
variables are plotted on the same graph, making some relationships easier to see. If there was no
mention of God because the passage came from an ancient scroll, subjects who believe in God and
subjects who do not believe in God exhibited similar levels of aggression.

When the passage contains no mention of God, belief in God has no effect upon aggression. But
when the passage comes from the Bible, the increase in aggression is greater for subjects who
believe in God than for subjects who do not believe in God. This is an interaction.

Remember, an interaction between two independent variables indicates that effects produced by
one independent variable (belief in God) are not the same at each level of a second independent
variable (source of the passage). But when God sanctioned violence because the passage came
from the Bible, greater levels of aggression were exhibited by those subjects who believe in God.

15 Bl God Sanctioned
Violence
] No Mention of God
5 10
o
w
b
=
2 5 T
o | |

Yes No
Belief in God and in the Bible

Interaction between variables; examples

Many experiments include two or more independent variables; this means that the results may
contain an interaction. Because of the frequency with which you are likely to encounter
interactions, we present another example of a two-variable experiment to help you practice
interpreting the results of complex experiments.
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Interaction Plot for Enjoyment
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In the experiment on social loafing by Brickner, Harkins, and Ostrom (1986), the authors
wanted to determine the effect of personal involvement in a task on the amount of social loafing
shown on that task. Low-involvement tasks, such as clapping and generating uses for a knife, had
been used in earlier research on social loafing.

The authors reasoned that the effort devoted to a task should be related to the intrinsic Importance
or personal significance that the task has for the Individual. High personal involvement in a task
should reduce social loafing, because individuals should put forth a substantial amount of effort
on such tasks, regardless of whether their individual performance is monitored. So, the researchers
varied the subjects’ involvement in the task and also varied the amount that individual effort could
be assessed

The researchers varied the subjects’ involvement in the task and also varied the amount that
individual effort could be assessed. If their reasoning was correct, there should be an Interaction:
Low involvement should lead to social loafing (reduced effort when the individual’s effort cannot
be assessed), but high involvement should lead to about the same amount of effort, whether or not
individual effort could be identified.

Brickner and associates had college students generate as many thoughts as they could in a 12-
minute period about a proposal to implement senior comprehensive exams, which a student would
have to pass in order to graduate. In the high-involvement condition, the students were led to
believe that the proposal would be instituted at their college prior to their graduation.

The addition of comprehensive exams as one prerequisite to graduation should have high personal
relevance. In the low personal-involvement condition, the students were led to believe that the
exams would be instituted later, at another college.

The possible identifiability of individual effort was also manipulated by instructions. Subjects
wrote each of their thoughts about comprehensives on an individual slip of paper.
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In the low-identifiability condition, the subjects were told that their thoughts would be collected
together with those of other subjects, because the committee evaluating the thoughts wanted to
assess the range of opinions for the group as a whole. In the high-identifiability condition, the
subjects were told that their opinions would be considered separately from those of others, because
the committee in charge wanted to assess individual responses.

To summarize, the dependent variable was the number of thoughts generated in the four
conditions: low identifiability and low involvement; low identifiability and high involvement; high
identifiability and low involvement; and high identifiability and high involvement.

Results of the Experiment by Brickner, Harkins, and Ostrom (1986), Showed an Interaction.
Social loafing (low numbers of thoughts generated with low as opposed to high identifiability)
occurs with a low-involvement task but not with a high involvement one.
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Lecture 06
Experiments in Social Psychology

Experiments in Social Psychology

Research of social issues

e Racial Stereotypes: Effect of Profile Characteristics and Media Priming

e First impression bias refers to the process by which people’s opinion of others is highly
influenced by the very first piece of information they received (Lim et al., 2000). Impressions
can be greatly influenced by previously learned racial stereotypes.

e Exposure to social cues can reactivate said stereotypes (Arendt, 2013) and how negative media
priming can strengthen them (Arendt, 2015).

e This study sought to provide evidence in how first impression bias can be affected by racial
stereotypes and explore how media priming shapes said bias.

e The study consisted of a 2 x 2 experimental design; participants either received the priming or
not (IVV1) and read a profile stereotypical of a minority or majority racial group (1\V2).

Results showed a significant effect of the stereotype profiles, and no significant effect of media
priming, that is, participants rated the low profile as a minority and the high profile as a majority,
but these judgements were not affected by the priming. However, there was a significant
interaction, suggesting that media priming strengthened the racial stereotypes.

These results imply that first impressions are affected by preexisting unconscious stereotypes that
must be actively addressed and shows the power that media has in shaping these encounters. Future
research should study the effect of positive and negative media priming.

Strengths: Effectively randomized the groups so the participants were unable to detect what we
were testing; the distractor exercise was effective; the amount of information given in each story
was very similar and contained the same type of information.

Limitations: Small sample size; the participant’s race as well as the race that is a majority in their

hometown are possible confounds to their answers.

e Participants identified the low profile as a stereotypical minority and the high profile as a
stereotypical majority; shows the prevalence of racial stereotypes in first impression bias even
with little information available.

e The significant interaction between media priming and the stereotype profiles indicates the
power that popular media has in shaping social interactions and the assumptions people make
about each other.

e These results should be taken into consideration by journalists and other media providers when
writing about race, as they hold the power to shape how society views racial stereotypes.
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Conclusion: Experiments need to be designed with many considerations in mind in order to satisfy
the criteria and assumptions of experimental method

Experiments in Social Psychology; Obedience to Authority
Famous social psychology experiments offer surprising insights into how and why people do the
things they do. These were carried out to understand the causes of behavior in social situations.

THE MILGRAM EXPERIMENT

...nothing is bleaker than the sight
of a person striving yet not fully
able to control his own behavior in
a situation of some consequence
to him.

~ Stankey Milgram
Obedscnce 1o Authornity, 1974

Beginning in the 1960s, Stanley Milgram performed a senes of experiments designed to uncover just how
susceptible to authority we are. How far would we as individuals go when compelied by an authoritive figure to act
in ways which contradict our fundamental moral standards? The findings of these experiments surprised and

In 1961, three months after Nazi Adolf Eichmann went on trial for war crimes, Yale University
psychologist Stanley Milgram wondered how it was possible that Eichmann and “his million
accomplices in the Holocaust were just following orders.

Milgram was interested in “researching how far people would go in obeying an instruction if it
involved harming another person.” He was curious to understand “how easily ordinary people
could be influenced into committing atrocities, for example, Germans in WWIL.”
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In 1961, Yale University psychology professor Stanley Milgram
placed an advertisementin the New Haven Register. “We will
pay you $4 for one hour of your time,” it read, asking for “500
New Haven men to help us complete a scientific study of
memory and learning.”

https://www.theatlantic.com/health/archive/2015/01/rethinking-one-of-psychologys-most-
infamous-experiments/384913/

Public Announcermernt

WE WILL PAY YOU $4.00 FOR
ONE HOUR OF YOUR TIME

Persons Needed for a Study of Memory

*We will pay five hundred New Haven men to help us complete a scientific
study of memory and learning. The study is being done at Yale University.

*Fach person who participates will be paid $4.00 (plus 50c carfare) tor
approximately 1 hour’s timea. We need vou for only one heur: there are neo
further obligations. You may choose the lime you would like to come {evenings,
weckdays, or weekends)

*Mo special training., education, or experience is needed. We want:

Factory workers Businessmen Construction workers
City employees Clerks Sajespeoplc

Labosers Professional peouple White-cotlar workers
Barbers Telephone workers O thers

All persons must be between the ages of 20 and 50, High school and cvoliege
students cannot be used.

*1f you mcct these qualitications, fill out the coupen betow and madl it
now to Professor Stanley Milgram, Department of Psychology. Yale University,
Mew Haven. You will be notitied later of the specific time and place ot the
study. We teserve the right to decline any application.

*¥ou will be paid 5400 (plas 50c cartare) as soon as you arrive at the
laboratory .

TO:

PROF. STANLEY MILGRAM, DEPARTMENT OF PSYCHOLOGY
YALE UNIVERSITY, NEW HAVEN, CONN. I want to take part in
this study of memory and learning. { am between the ages of 20 and
50. [ will be paid $4.00 (plus 50¢ carfare) if | participate.

NAME (Please Print)}. . . . . . . . .. .. . i

ADDRESS . .. ...
TELEPHONENO. . . ... _ .. .. ..... Best time to call you ... .. ..
AGE. ....... OCCUPATION . . ... ... ... ....... SEX ... ...
CAN YOU COME:

| WEEKDAYS ....... EVENINGS .. .... WEEKENDS. . .......

Only part of that was true. Over the next two years, hundreds of people showed up at Milgram’s
lab for a learning and memory study that quickly turned into something else entirely. Under the
watch of the experimenter, the volunteer—dubbed “the teacher”—would read out strings of words
to his partner, “the learner,” who was hooked up to an electric-shock machine in the other room.
Each time the learner made a mistake in repeating the words, the teacher was to deliver a shock of
increasing intensity, starting at 15 volts (labeled “slight shock” on the machine) and going all the
way up to 450 volts (“Danger: severe shock™).

Participants were 40 males, aged between 20 and 50, whose jobs ranged from unskilled to
professional, from the New Haven area. Two rooms in the Yale Interaction Laboratory were used.
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Each participant was told that they would be administering an electrical shock to the subject
(though in reality no shock or pulse ever existed) for every incorrect answer.

Some people, horrified at what they were being asked to do, stopped the experiment early, defying
their supervisor’s urging to go on; others continued up to 450 volts, even as the learner pled for
mercy, yelled a warning about his heart condition—and then fell alarmingly silent. In the most
well-known variation of the experiment, a full 65 percent of people went all the way.

Until they emerged from the lab, the participants didn’t know that the shocks weren’t real, that the
cries of pain were pre-recorded, and that the learner—railroad auditor Jim McDonough—was in
on the whole thing, sitting alive and unharmed in the next room.

They were also unaware that they had just been used to prove the claim that would soon make
Milgram famous: that ordinary people, under the direction of an authority figure, would obey just
about any order they were given, even to torture.

It’s a phenomenon that’s been used to explain atrocities from the Holocaust to the Vietnam War’s
My Lai massacre to the abuse of prisoners at Abu Ghraib. “To a remarkable degree,” Peter Baker
wrote in Pacific Standard in 2013, “Milgram’s early research has come to serve as a kind of all-
purpose lightning rod for discussions about the human heart of darkness.”

Milgram’s conclusion
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People can obey most abhorrent orders when given by an authority. His method and procedure as
well as conclusion have been questioned.
https://www.theatlantic.com/health/archive/2015/01/rethinking-one-of-psychologys-most-
infamous-experiments/384913/

—— SEVERE SHOCK

In photos above; left to right
First row; a. Stanley Milgram b. his group of participants
Bottom row; c. one participant with the shock machine d. control panel of his infamous machine.

Obedience to authority analyses

All people who participated in this procedure appeared very nervous and upset and frequently
asked the experimenter what they should do next. Whenever people seemed unwilling to continue,
the experimenter had a series of statements (which accelerated to commands) that the person was
to obey.

The first was rather gentle: “Please go on.” Next was “The experiment requires that you continue,”
which progressed to “It is absolutely essential that you continue.” Finally, the experimenter said,
“You have no other choice. You must go on.”

Conditions Encouraging Obedience

There was no variation of an independent variable in the research. Thus, no information was gained
about the conditions that enhance or diminish obedience to authority in this situation. One factor
that could have encouraged obedience in the original study was the setting.

Sample Bias
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These experiments had also been questioned due to sample bias. A narrow sample of white middle
class males of a certain age does not make findings generalizable to larger diverse samples and
populations.

Milgram may have discovered something alarming about the kind of person who participates in
psychology experiments at Yale. Such people would be expected to be more conformist and eager
to please authority figures than a truly representative sample of the populace.

Other investigators using less-biased samples drawn from other groups in the population, found
significantly less compliance with the administrators’ requests. Many reported meeting stiff
resistance from non-college-educated and working-class people.

Who are the obedient ones?

It shows a curve from the very top of society (wealthy, white, upper-class overachievers) to the
lowest (unemployed, racially diverse school dropouts). Those who had risen the highest seemed
almost indecently eager to shock strangers to death when a man in a white coat asked them to. It
was theorized that others who may have had negative experiences with authorities were generally
willing to argue and quit the experiment before things went too far.

Less known findings

e Obedience dropped when experimenter did not wear lab coat

e When instructions were given by phone

e When they asked someone else to do it

e When experiment was conducted outside Yale University impressive campus
https://allthatsinteresting.com/milgram-experiment

Criticism on Ethical grounds

The intense psychic stress test subjects have to be put through, as they are led to believe they’re
committing what amounts to murder, violates many of the ethical restrictions now in place on
human research

Conclusion

Milgram’s research on obedience allows us to see how an interesting and complicated problem
concerning social influence can be investigated in the relatively controlled setting of the social
psychology laboratory.

We can also relate it to many of our own society’s brutalities as evident from photos of reported
events below;
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In such cases students of psychology can ask the question that was raised by Milgram; are these
people obeying authority by committing such brutalities? Do individuals obey or are influenced
by the mob cruelty.

Helping Behavior; Bystander Intervention

The bystander effect

e The bystander effect is the reduction in helping behavior in the presence of other people.

e The bystander effect is a phenomenon in which a witness or bystander does not volunteer to
help a victim or person in distress. Instead, they just watch what is happening.

Social psychologists began trying to answer this question following the unfortunate murder of
Kitty Genovese in 1964. A knife-wielding assailant attacked Kitty repeatedly as she was returning
to her apartment early one morning.
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“37 WHO SAW
MURDER DIDN'T

CALL THE POLICE”

- The New York Times
Masch 77, 1564

At least 38 people may have been aware of the attack, but no one came to save her. Based on this
case, researchers Latané and Darley (1968) described a phenomenon called the bystander effect.

* Three main hypotheses:

— Pluralistic ignorance

. We look to others to see how
to act

— Social inhibition

= - <

e We don’t want to draw 5 -1
negative attention to ourselves

— Diffusion of responsibility

* The burden of helpingis shared
with others

Since the original study many studies have been conducted and both field experiments and
laboratory experiments have been carried out to study bystander apathy or helping.
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Diffusion of responsibility

There is apparently a “diffusion of responsibility,” so that the more people present the less any
individual feels compelled to intervene. A student in a class with 100 other students feels less
responsible for answering an instructor’s question than a student in a class with five others.

I've got to catch
the subway

o

JpCees
S i

=g
RR R
S ey

Designing an Experiment To Test A Social Behaviour Hypothesis
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The Scientific Mathod

| Ask a Ouestion |

¥

| Research Existing Sources |
¥

| Formulate a Hypoithesis |
¥

| Design and Conduct a Study |
¥

| Draw Conclusions |
¥

| Report Results |

Problem

How Does the Presence of Other People Affect an Individual’s Performance on a Task? We can
make a hypothesis based on observation. A well-written hypothesis is the key to any well-designed
experiment. The presence of other people can affect our behavior in many ways. One example of
this effect is known as social facilitation, which is the phenomenon that the presence of others can
facilitate an individual’s performance on a task.

From this observation, we might predict that when people work together on a task, they will
actually do better than when they work alone.

To test this hypothesis, we must first find an appropriate task for people to perform in the
laboratory.

It should be something that can be performed both alone and with a group of people. The task must
have an outcome that is measurable and comparable in both the individual and group situations.
For example, suppose the task were to design a better telephone for the handicapped. Naturally,
we would expect most group designs to be better than most individuals’ designs (with the
exception of an occasional genius, perhaps).

A potential candidate for this task is one involving physical exertion, such as the force with which
one can pull on a rope. Let us see if this task meets the criteria outlined earlier. First, the
performance measure is easily quantified. The rope can be attached to a mechanism that measures
the amount of force exerted when a person pulls on it. Next, we could have all the participants pull
on the rope together and compare the force exerted by the group to the sum of the individuals’
forces. If the group’s total is greater than the sum of the individuals’ scores, we would conclude
that people’s individual performance improves when they perform this task with others. We would
know that in general the participants exerted more effort in the group than when alone.

Second, the measure is meaningful whether one or several people pull the rope, since the metric
of performance—that is, force—is the same in both situations. Finally, individual performance can
be easily compared with group performance. We can ask each person to pull on the rope alone as
hard as possible, and then add up all the force scores.

This sum would represent the potential contribution of each individual to the group effort and
would serve as a baseline for comparing the effect of group performance.
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We know more about the atom than ourselves, and the consequences are everywhere to be seen.
(CARL KAYSEN)

Social psychology Experiments

e The behavior of every human is potentially determined by a web of complex social and cultural
influences. Many of the acts we perform every day are determined by the culture and society
into which we are born and raised.

e The psychological study of how society affects the individual is part of the field of social
psychology.

e A tremendous variety of research topics falls under the general rubric of social psychology.

Among other things

e How people are influenced to change their attitudes, beliefs, and behavior

e How they form impressions of other people; why they like one another; the roots of aggression
and violence; and the conditions determining altruism and helping.

Social facilitation and social loafing

Social facilitation means how the presence of others can facilitate an individual’s performance on
a task.

Social loafing; individuals’ performance is lower in groups and becomes lower still as the group
size increases. (Latané et al., 1979), the notion that responsibility diffuses among the members of
a group. Social loafing occurs when an individual is an anonymous member of a group. However,
when the individual knows that his or her performance can be identified, the effect can be
eliminated. For example, relay racers swim faster when their individual lap times are announced
than when only the overall team time is announced (Williams, Nida, Baca, & Latané, 1989).
Earlier Experiments

Sherif conducted experiments on social Norms and Auto kinetic phenomenon in 1930s. Social
norms are the generalized rules of conduct that tell us how we ought to behave.

He researched the surprisingly powerful impact of social norms and their development using a
perceptual illusion, the auto kinetic phenomenon. A person is placed in a room that is completely
dark and a single spot of light is shown on one of the walls, the light appears to move. This apparent
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movement occurs despite the fact that the light is actually stationary. The light seems to “move
itself,” thus giving rise to the name of the phenomenon.

Sherif discovered from a number of experiments was that a person’s judgments of how the spot of
light moved were greatly influenced by reports of other participants. If the experimenter (or
another subject) led a subject to expect the light to move in a wide arc, then the subject would
usually report that, in fact, it did seem to move in a wide arc. These experiments indicated that a
person’s perceptual reports could be manipulated by social influence in a dramatic way and that
this process could be studied experimentally.

. Norm Development
Sherif, 1935

= 100 judgementsin private:
how far in inches?

= Autokinetic effect (appears
to oscillate)

Mowemertin Inches

= Judgements with 2/ 3 : ——
others present :

= Converge away from o ' 2 : g
individual to common EpEeiees
standard= Social Norm

= Ppsdeny being influenced
by others

Experiments on conformity

Asch (1956, 1958) demonstrated that group judgment can influence individual judgment even
when individual has his or her own direct information from senses to rely upon. There were 18
trials; in each case, one comparison line was equal to the standard. The confederates were
instructed to give the correct answer on 6 of the trials but a consistently wrong answer on 12 trials.
The question of interest was whether the real subject in the procedure would conform to the group
judgment and go against his or her own perception.

Subjects in the perceptual discrimination task used by Asch were asked to decide which of the
comparison lines (B) was the same length as that of the standard (A). How do you think you would
respond if five people before you had all said that comparison line 3 was the correct?
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In February 1999, four New York City Police officers shot Amidou Diallo 41 times as he reached
for his wallet. Diallo was unarmed, but police shot because they believed he was reaching for a
weapon. Might the police officers have been biased by Diallo’s race? That is, could his being black
have affected their misidentification of the wallet as a gun? To study this experimentally, Payne
(2001) created a priming experiment.
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Omn cach trial, a black or white face was brcfly flashed, followed by a gun or tool. Visual
masks boegan and ended cach trial. The task was to press a key indicating “gun™ o “tool.™
Adapted fromm Payme (2001).

Subjects were much faster to press the “gun” key if the picture had been preceded by a black face
rather than a white face. Overall, subjects were more likely to make errors for tools than guns,
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mistakenly calling tools “guns.” However, critically, subjects misidentified more tools as guns
after a black face than after a white face. The case of Amidou Diallo; the police officers were
reacting quickly and under stress.

Payne’s data suggest that when people are responding quickly, seeing a black person will increase
their likelihood of misperceiving a harmless object as a gun. When in a hurry, people are forced to
rely on stereotypes (which can act as a heuristic or shortcut); unfortunately, Americans have a
stereotype of black people as dangerous (Devine & Elliot, 1995).

This study has also very important implications in current scenario in USA and Canada where
many incidents of unfair police action against black men or indigenous or immigrants have been
reported and reactions have been mounting. Using understanding from such studies can help
psychologists prepare trainings that reduce implicit prejudice through opposite priming.

This section has described the experimental Design with examples so students can learn how
experiments have been designed in earlier period and how latest experiments are being designed.
In practical component of this course you will carry out some experiments related to various topics
in this course.
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Lecture 07
ETHICS IN EXPERIMENTS (1)

Meaning and Need for Ethics

Meaning

e Ethics are morals, which are rules to guide our behavior.

e They also contain ideas about what is good and what is desirable in human behavior.

e Professional Ethics are a moral framework that is applied to a narrow group of people such as
doctors, or Educationists or psychologists.

e The double-edged potentiality of scientific knowledge poses ethical problems for all scientists.
To the extent that psychological research deals with important problems and potent methods,
psychologists must recognize and alert others to the fact that the potential for misuse of
research increases its potential for constructive application. (American Psychological
Association, 1982, P. 16)

Need for Ethical Principles

e Psychologists are committed to increasing scientific and professional knowledge of behavior
and people's understanding of themselves and others and to the use of such knowledge to
improve the condition of individuals, organizations, and society.

e Psychologists respect and protect civil and human rights and the central importance of freedom
of inquiry and expression in research, teaching, and publication.

e They strive to help the public in developing informed judgments and choices concerning
human behavior.

e In doing so, they perform many roles, such as researcher, educator, diagnostician, therapist,
supervisor, consultant, administrator, social interventionist, and expert witness.

e The Ethics Code is intended to provide guidance for psychologists and standards of
professional conduct that can be applied by the APA and by other bodies that choose to adopt
them. The Ethics Code is not intended to be a basis of civil liability.

Ethics Code

e Provides a common set of principles and standards upon which psychologists build their
professional and scientific work.

e Ethics Code is intended to provide specific standards to cover most situations encountered by
psychologists.

How to Ensure Ethical Conduct

Given the importance of ethics for the conduct of research, it should come as no surprise that many
different professional associations, government agencies, and universities have adopted specific
codes, rules, and policies relating to research ethics.

Ethics Monitoring Bodies

e Government agencies;

¢ National Institutes of Health (NIH)

e American Society for Clinical Laboratory Science

©copyright Virtual University of Pakistan 46



Experimental Psychology (PSYP402) VU

e American Psychological Association
e Statement on Professional Ethics (American Association of University Professors).

Monitoring bodies Pakistan

Pakistan Medical Association
Higher Education Commission
Pakistan Psychiatric Association
Pakistan Psychological Association
Board of Studies in Psychology

Ensuring Ethics in Experiments

e Approval through an official body

Review process

Section on ethics in research reports and articles
Monitoring by supervisors and examiners
Ethical reporting

Approval
e Complexity of process depends on complexity and risks of the study
e All research with humans (and animals) must:
o use valid methods
o follow legal/ethical standards
o be IRB approved
e Project must meet responsibility and qualification criteria
o Responsible for welfare/dignity of participants
o Qualified to do the research (students with supervision OK)
e With humans, voluntary implied consent required
e Consent forms must:
o Be descriptive and clear
o Explain confidentiality/anonymity procedures
o Provide participants with stated rights and protections inherent in the study

Institutional Approval

When institutional approval is required, psychologists provide accurate information about their
research proposals and obtain approval prior to conducting the research. They conduct the research
in accordance with the approved research protocol.

Five General Principles of The APA Code

Principle A: Beneficence and Non-maleficence — The first principle states that “In their
professional actions, psychologists seek to safeguard the welfare and rights of those with whom
they interact professionally and other affected persons and the welfare of animal subjects of
research™

Principle B: Fidelity and Responsibility — Outlining the value of conscientiousness in the
psychological practice and research, the second principle somewhat overlaps with the first one. It
differs in the focus it has, moving into an overview of what to mind when working with our
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colleagues and within our work network. While responsibility is a universally understood value,
the principle also states that “

Principle C: Integrity — The third principle summarizes what we are supposed not to do in our
practice as researchers. Cases of manipulation, fraud, fabricating results and general scientific
misconduct are not unheard of, affecting tremendously the field.

Principle D: Justice — The fourth principle states that “...fairness and justice entitle all persons to
access to and benefit from the contributions of psychology and to equal quality in the processes,
procedures, and services being conducted by psychologists”

Principle E: Respect for People’s Rights and Dignity — The fifth principle in a way encompasses
the previous four, adding an emphasis on obtaining individual’s consent and protecting their
confidentiality and privacy.

Rights of Participants
¢ Right to withdraw
Informed consent
Confidentiality
Anonymity

Rights to Withdraw

Participants should be allowed to decline to participate or to withdraw at any time.

People who are unhappy about participating should have the freedom to withdraw.

Definition of a willing volunteer participant; subject pool for the depression and memory

experiment: undergraduate students taking introductory psychology.

They sign up to participate in experiments

Usually receive some sort of course credit for their service.

If the students actually receive extra credit, they are likely to be acting on their own volition.

If they must participate as part of a course requirement, then the freedom to participate or not

is less obvious.

e When students are required to participate, they should have some optional way of fulfilling the
requirement, such as writing a paper or attending a special lecture.

e Generally, when the pool of potential participants is a captive audience, such as students,

prisoners, military recruits, and employees of the experimenter, the ethical researcher considers

the individual’s freedom to withdraw or to participate.

e o o H

2. Informed Consent

Informed Consent is a voluntary agreement to participate in research.

2. Obtaining consent involves informing the subject about his or her rights, the purpose of the
study, the procedures to be undergone, and the potential risks and benefits of participation.

=

3. The ethical researcher informs participants, prior to participation, of all aspects of the research
that might reasonably be expected to influence willingness to participate and explains all other
aspects of the research about which participants inquire. This means that the participants must
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be forewarned about those aspects of the research that may have detrimental effects.
Participants are rarely misled as to the nature of the experiences they will have during the
experiment. Furthermore, an experimenter usually states the purpose of the experimental
procedure truthfully.

4. Participants are rarely misled as to the nature of the experiences they will have during the
experiment. Furthermore, an experimenter usually states the purpose of the experimental
procedure truthfully.

5. Experimenters sometimes mislead participants about the true purpose of an experiment. This
false description is often referred to as a “cover story.” This kind of deception is usually done
to control subject reactivity.

6. A researcher interested in whether people behave more assertively in same-gender groups
than in mixed-gender groups tells people that they will be working on problems that require
group cooperation. Also told the purpose of the experiment is to evaluate the difficulty of
these tasks.

7. Performance may change, not decision to participate.

3. The Ethical Dilemma

e People must be warned if the procedure will place them in serious danger of physical or
psychological harm. Deception in such cases is clearly unethical. When a procedure involves
only minor risks, the decision regarding full disclosure to participants is more difficult

e Aresearcher interested in whether people behave more assertively in same-gender groups than
in mixed-gender groups tells people that they will be working on problems that require group
cooperation. Also told the purpose of the experiment is to evaluate the difficulty of these tasks.
Performance may change, not decision to participate

e In all cases, the potential benefits of the research must be weighed against the actual and
potential costs to the participant. However, participants should always receive as much
information as possible, and they should know that they can end their participation at any time
without negative consequences.

4. Confidentiality

Confidentiality refers to a condition in which the researcher knows the identity of a research
subject, but takes steps to protect that identity from being discovered by others and kept safely
with the experimenter

Sometimes one ethical principle has to be sacrificed for another for example to protect welfare of
a subject, confidentiality may have to be given up

5. Anonymity

Anonymity means that responses or performance given by subjects is not traceable to them.
Their identity is not disclosed. In some instances the identity of subjects is not known to
researchers even.

Deception and Debriefing
e Debriefing is a crucial component for any research involving the use of deception or
incomplete disclosure.
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e Debriefing occurs when subjects are given the full explanation of how and why subjects were
deceived and the true hypotheses being tested by the research.

How Deception is Inevitable

e Deception is usually done to control subject reactivity.

e People responding on a word association test may only give spontaneous response when not
told about the true purpose of experiment. They are also told that the purpose of the experiment
is to test their verbal reaction time. The researcher is concerned that participants’ behavior
might change if they knew the real purpose of the experiment.

e Deception is, unfortunately, necessary to answer some research questions. For example, if an
investigator wants to see how well people recall information that they are not actively trying
to remember, he or she might not inform participants that the experiment requires a memory
test. Obviously, the omission of information prevents participants from giving fully informed
consent.

Standard: 8.07 Deception in Research

(a) Psychologists do not conduct a study involving deception unless they have determined that the
use of deceptive techniques is justified by the study’s significant prospective scientific,
educational, or applied value and that effective non deceptive alternative procedures are not
feasible.

(b) Psychologists do not deceive prospective participants about research that is reasonably
expected to cause physical pain or severe emotional distress. c) Psychologists explain any
deception that is an integral feature of the design and conduct of an experiment to participants as
early as is feasible, preferably at the conclusion of their participation, but no later than at the
conclusion of the data collection, and permit participants to withdraw their data (APA Ethics Code
2002, p. 12)

Standard: 8.08 Debriefing

(a) Psychologists provide a prompt opportunity for participants to obtain appropriate information
about the nature, results, and conclusions of the research, and they take reasonable steps to correct
any misconceptions that participants may have of which the psychologists are aware.

(b) If scientific or humane values justify delaying or withholding this information, psychologists
take reasonable measures to reduce the risk of harm.

(c) When psychologists become aware that research procedures have harmed a participant, they
take reasonable steps to minimize the harm. (APA Ethics Code, 2002)
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Lecture 08
ETHICS IN EXPERIMENTS (1)

Welfare of Human Subjects

Welfare is assured through many steps to abide by the principle of beneficence

At all times any distress to subject or lasting effects that may be undesirable are weighed against
the benefits gained from the experiment.

Standard: 3.04 Avoiding Harm

(@) Psychologists take reasonable steps to avoid harming their clients/patients, students,
supervisees, research participants, organizational clients, and others with whom they work, and to
minimize harm where it is foreseeable and unavoidable.

(b) Psychologists do not participate in, facilitate, assist, or otherwise engage in torture, defined as
any act by which severe pain or suffering, whether physical or mental, is intentionally inflicted on
a person, or in any other cruel, inhuman, or degrading behavior that violates 3.04(a).

Ethical issues in Context (Welfare of human subjects)

Imagine you are a psychologist interested in determining to what extent depressive feelings
influence how well people remember. One very important reason why you want to study this topic
is that depression is a fairly common emotional problem among college students, and you would
like to determine how this problem could affect academic performance. You decide to do a tightly
controlled laboratory experiment to determine the effects of depression on memory. You want to
induce depression in some of your participants, and then compare their memory to that of others
who were not induced to be depressed.

You induce depression in your participants by a procedure devised by Velten (1968).
In this procedure people read aloud 60 self -referent statements associated with the mood in
question.

In this case, the participant reads statements that are supposed to induce depression, beginning
with relatively mild ones, such as “Today is neither better nor worse than any other day,” and
progressing to more extreme ones, such as “I feel so bad that I would like to go to sleep and never
wake up.”

Velten’s procedure induces a mild, temporary depression; participants report feeling depressed,
and their behavior suffers on a variety of tasks. Because the effects of the mood induction were
known to be temporary, the researchers believed that partial information was enough to permit
informed consent. Here, although some information was omitted, participants were not misled
about what to expect in the experiment.

The APA suggests an additional safeguard to provide research participants with protection from
harm. The subjects should have a way to contact the investigator following participation in the
research. Even the most scrupulously ethical project of the minimal-risk sort may have unintended
aftereffects. Thus, the participant should be able to receive help or advice from the researcher if
problems should arise.
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The people who signed up to participate were told that some of the things they were going to do
in the experiment might make them feel unhappy, and they were given the opportunity to refuse
to participate. The specific nature of the manipulation, such as the Velten technique and who was
going to serve in the experimental group, was not disclosed ahead of time. People may have reacted
unusually if they knew all the details.

We have had participants cry (out of frustration and embarrassment) during what was supposed to
be a standard, innocuous memory experiment. Those participants may have carried away from the
experiment a negative self-image or strong feelings of resentment toward the experimenter in
particular or research in general. Because of such unintended effects, the prudent researcher
provides a detailed debriefing, which means that the investigator explains the general purposes of
the research. Furthermore, the researcher completely describes the manipulations so that any
questions or misunderstandings may be removed.

Debriefing and Protection from Harm

In the depression and memory experiment, at the end of that project, the participants were given a
list of phone numbers of people who could be contacted in the unlikely event that the subjects felt
depressed following the experiment. The list of contacts included the principal investigator, a
counselor, and the dean of student affairs and his assistant. Also, the day after participation, one
of the experimenters, who tried to determine whether the participant was having any negative
aftereffects, phoned each subject who had read the depression-inducing statements.

The participants received thorough debriefing. They were told about the mood induction procedure
and how its effects were temporary. The experimenter answered any questions asked by the
participants.

Removing Harmful Consequences

e Ifaparticipant could suffer long-term consequences as a result of serving in a research project,
the investigator has the responsibility for removing harmful consequences. Prior to the
debriefing in the depression and memory experiment, the participants read a series of self-
referent statements designed to induce elation. This exercise was supposed to counteract the
effects of the negative mood induced earlier. The participants were then questioned about their
current feelings, and they were also asked to sign a statement that said they left the experiment
feeling no worse than when they began it.

e All participants signed the statement, but had they not, a contingent plan was to keep them in
the laboratory under the supervision of one of the experimenters until they felt better.

e The feelings of resentful people may be difficult to reverse, because the resentment may be
unintended and undetected. However, the ethical investigator must take steps to minimize
known risks.

Welfare of Animal Subjects and Environment

e The following guidelines were developed by the American Psychological Association (APA)
for use by psychologists working with nonhuman animals. They are informed by Section 8.09
of the Ethical Principles of Psychologists and Code of Conduct (APA, 2010).
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e The acquisition, care, housing, use, and disposition of nonhuman animals in research must be
in compliance with applicable federal, state, and local, laws and regulations, institutional
policies, and with international conventions to which the United States is a party. APA
members working outside the United States must also follow all applicable laws and
regulations of the country in which they conduct research.

The Ethical Use of Animals in
Psychological Research

Here is a brief summary of the APA (1985) guidelines for the use of
animals:

1. Justification of Research.

11. Personnel.

111. Care and Housing of Animals.

IV. Acquisition of Animals.

V. Experimental Procedures.

V1. Field Research.

Vii. Educationaf Use of Animals, The educational use of animals

also must be approved by the appropriate review board. Instruction in
the ethics of animal research is encouraged.

APA Guidelines for Animal Research

= Must have a clear scientific purpose

» Must care for and house animals in a
humane way

= Acquire animals legally.

= Design procedures that employ the least
amount of suffering possible.

To the extent that psychological research deals with important problems and potent methods,
psychologists must recognize and alert others to the fact that the potential for misuse of research
increases its potential for constructive application. (AMERICAN PSYCHOLOGICAL
ASSOCIATION, 1982, P. 16)
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Principles of Ethical Conduct of Research And Practice
Psychologists are committed to increasing scientific and professional knowledge of behavior and
people's understanding of themselves and others and to the use of such knowledge to improve the
condition of individuals, organizations, and society.
e Psychologists respect and protect civil and human rights and the central importance of
freedom of inquiry and expression in research, teaching, and publication.
e They strive to help the public in developing informed judgments and choices concerning
human behavior.
e Indoing so, they perform many roles, such as researcher, educator, diagnostician, therapist,
supervisor, consultant, administrator, social interventionist, and expert witness.
e Ethics Code
e It provides a common set of principles and standards upon which psychologists build their
professional and scientific work.
e Ethics Code is intended to provide specific standards to cover most situations encountered
by psychologists.

Five general principles of the APA code:

Beneficence and non-malfeasance: Constantly weigh costs and benefits; produce greatest good
Fidelity and responsibility: Constantly aware of responsibility to society

Integrity: Scrupulously honest

Justice: Fair treatment

Respect for people’s rights and dignity: Safeguard welfare, protect rights

grwN =

Good Practice
. Beneficence and non-malfeasance
. Constantly weigh costs and benefits; produce greatest good
. Example of research on disaster affectees
. Creating positive mood through counting blessings
. Creating depressive mood

Beneficence and non-malfeasance

In a review of research on mood and memory, Blaney (1986) listed a number of studies in which
depression was induced in college students. In some experiments, a happy mood was induced in
subjects. Do the ethical considerations depend on the kind of mood—happy or sad—that is induced
in a person? Researchers have used several different mood-induction procedures in their
experiments. Besides the Velten (1968) procedure previously described, hypnosis and music have
been used to induce a depressed or happy mood. Do ethical considerations depend on the mood-
induction technique?

Fidelity and responsibility

It refers to being constantly aware of responsibility to society. Many social psychology
experiments have been inspired by social incidents that worried or interested psychologists

Are we doing it enough? Are we doing it in Pakistan?

Integrity
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It refers to be scrupulously honest, Are we? Even in classic experiments results were not reported
accurately. Sometimes we present what are not real findings. Help in creating nonobjective reports
"There has been a real change in the last 10 years in people talking more frequently and more
openly about ethical dilemmas of all sorts.”

Psychologist June Tangney, PhD. George Mason University

Ethics in Experiments

Criticism

Psychological research deals with important problems and potent methods. It sometimes misuses
but potential for constructive application is very vast. There have been ethical issues with some
experiments

The Stanford prison experiment

Zimbardo and his colleagues (1973) were interested in finding out whether the brutality reported
among the among the guard in American prison was due to the sadistic personalities of the guards
(i.e. dispositional) or had more to do with the prison environment (i.e. situational.)

Prisons could be disrespectful of law; Guards could be aggressive. Alternatively, prisoners and
guards may behave in a hostile manner due to the rigid power structure of the social environment
in prison. Zimbardo predicted the situation made people act the way they do rather than their
disposition (personality. Zimbardo converted a basement of the Stanford University psychology
building into mock prison. He advertised asking for volunteers to participate in a study of the
psychological effects of prison. Out of 75 applicants, 24 were selected after screening for mental
and medical problems and crime history.

Assigning roles

. Participants were randomly assigned to either prisoners of guard roles.

. Guards wore uniform, prisoners wore prison grab with numbers

. Guards were allowed to do anything to maintain law and order.

. Prisoners were bullied and humiliated, given boring tasks and called by numbers

. A rebellion broke out that was put down with force and punishment

. Experiments intended to continue for two weeks was terminated in 6 days

. Due to the emotional breakdown of prisoners, and excessive aggression of the guards

Some Theoretical Explanations

. Deindividuation

. Learned helplessness
. Power of social roles

. Lack of ethical control

. Or lack of fear of God
Ethical Criticism

. Lack of fully informed consent
. Psychological harm, experiencing incidents of humiliation and distress
. Debriefing and reducing harm was carried out

Approval of the study was given by the Office of Navel Research, the Psychology Department and
the University Committee of Human Experimentation. It also needs to be questioned that abuse in
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Abu Gharib prison under the authority of American Armed forces in the aftermath of the 2003 Iraq
was, social roles or direct orders.

Contribution

. Prison rules and treatment improved
. American Psychological Association ethical guidelines were elaborated and binding
. Institutional Review Board (US) or Ethics committee (UK), universities and Govt.

agencies carefully examined all proposals
In 1958, Scientific American Published a research indicating that bosses suffer more stress than
their underling. Titled, “Ulcers in ‘Executive Monkeys,” the study subjected pairs of rhesus
macaques to electric shock every 20 second over period of xix hours.

“There has been a real change in the last 10 years in people talking more frequently and more
openly about ethical dilemmas of all sorts”
Psychologist June Tangney, PHD, George Mason University
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Lecture 09
REPORT WRITING: PRESENTING THE FINDINGS OF EXPERIMENTS

Report Writing

Steps:

e Idea

Review of the pertinent literature
Designing a procedure
Collecting data

Analyzing the results.

Your course may require a written record of your research. Even if it does not, you are obligated
to publicize the results of a carefully done project.

Purpose of Experimental Report

e To maintain the self-correcting nature of science, it is important to publish good data.
e To make available experimental research findings for future researchers and students
e To present for course credit and evaluation

A good lab report does more than present data, it demonstrates the writer’s comprehension of the
concepts behind the data, their understanding of findings, their training in experimental method,
and presentation skills.

Merely recording the expected and observed results is not sufficient you should also identify how
and why differences occurred explain how they affected your experiment and show your
understanding of the principles the experiment was designed to examine.

As a social science, experimental psychology uses empirical inquiry to help understand human
behavior. Psychology writing has three elements: describing, explaining, and understanding
concepts from a standpoint of empirical investigation (Thrass & Sanford 2000).

Principles of Writing in Psychology

e Using plain language: Psychology writing is formal scientific writing, plain and
straightforward.

e Conciseness and clarity of language: Clear, concise prose, make connections between
empirical evidence, theories, and conclusions.

e Evidence-based reasoning : Psychology bases its arguments on empirical evidence. Personal
examples, narratives, or opinions are not appropriate for psychology.

e Use of APA format: Psychologists use the American Psychological Association (APA)
format for publications. Tip; keep class notes to help format final report.

Context of Writing

1. Writing for Instructor and class fellows

2. Research group members
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3. Presentation to larger audience

4. Article for publication
https://owl.purdue.edu/owl/subject_specific_writing/writing_in_the_social_sciences/writing_in
psychology experimental report writing/index.html

Experimental Reports

Sections

Title
Abstract
Introduction
Method
Results
Discussion
References

Abstract

The abstract gives a concise summary of the contents of the report. Abstracts should be brief (about
100 words). Abstracts should be self-contained and provide a complete picture of what the study
is about. Abstracts should be organized just like your experimental report—introduction, literature
review, methods, results and discussion. Abstracts should be written last during your drafting
stage.

Advice: The abstract comes at the beginning of your report but is written at the end (as it
summarizes information from all the other sections of the report).

Introduction

The introduction in an experimental article should follow a general to specific pattern, where you
first introduce the problem generally and then provide a short overview of your own study. The
introduction includes three parts: opening statements, literature review, and study overview.
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Highlight the broader topic
Explain the theoretical framework

Summarise previous studies

Hypothesis

Sections and subsections

Method:

purpose, variables and operational definitions
Participants

Design

Instruments or measures

Procedure/data collection

Any deception used

ogakrwdE

Results:

e Tables, figures, graphs

e A concise presentation of how results were calculated and analyzed

e The results section of a paper usually present the descriptive statistics followed by inferential
statistics. Report the means, standard deviations and 95% confidence intervals (Cls) for each
IV level. If you have four to 20 numbers to present, a well-presented table is best, APA style.

e Name the statistical test being used. Report appropriate statistics (e.g., t-scores, p values.)
Report the magnitude (e.g., are the results significant or not?) as well as the direction of the
results (e.g., which group performed better?).

e |t is optional to report the effect size Remember this applies if you are doing experiment on a
number of participants. Most class room experiments are on single subject and each student
uses his/her own participant.

Discussion

Restate purpose

Present findings

Hypothesis confirmed or not
Previous findings on similar problem
Explain findings theoretically
Limitations and recommendations
Implications
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Lab Report Format

Title page, abstract, references and appendices are started on separate pages (subsections from the
main body of the report are not). Use double-line spacing of text, font size 12, and include page
numbers. The report should have a thread of argument linking the prediction in the introduction to
the content in the discussion.

Title Page

Title page formatting is as follows:

e Arunning head and page number in the upper right corner (right aligned)

o A definition of running head in IN ALL CAPS below the running head (left aligned)
o Vertically and horizontally centered paper title, followed by author and affiliation

References

This section is the list of all the sources cited (in alphabetical order). It is not a bibliography (a list
of the books you used). Every time you refer to a name (and date) of a psychologist you need to
reference the original source of the information. If you have been using textbooks this is easy as
the references are usually at the back of the book and you can just copy them down. If you have
been using websites then you may have a problem as they might not provide a reference section
for you to copy. References need to be set out APA style.

Books:

Author, A. A. (year). Title of work. Location: Publisher.

Journal Articles:

Author, A. A., Author, B. B., & Author, C. C. (year). Article title. Journal Title, volume number
(issue number), page numbers

use GOOGLE SCHOLAR. Just type the name and date of the researcher in the search box and
click on the ‘cite’ link.

Abstract should only mention

e What was investigated clearly giving variables in your title for example “the study investigated
the relationship between optimism and quality of life among cardiovascular patients”

Sample

Measurement

analysis

Findings. Last sentence should be “findings and implications are discussed”.

Rules of thumb for writing introductions

e Write in plain English

e Take the time and space to introduce readers to your problem step-by-step;

e Do not plunge them into the middle of the problem without an introduction ( Bem, 2006)

e Use examples to illustrate difficult or unfamiliar theories or concepts. The more
complicated the concept or theory, the more important it is to have clear examples. Open
with a discussion about people and their behavior, not about psychologists and their
research.

©copyright Virtual University of Pakistan 60



<
c

Experimental Psychology (PSYP402)

_|
>
2,
w
®
I |

Research study or experiment is a story and introduction is the main script of that story
Naumana Amjad, 2015-2019

An Example:

Title: Words and actions: do reported beliefs predict behaviour?

In everyday life we often express our adherence to certain ideals, ideas and beliefs. In research
questionnaires and self-reported scales respondents answer questions about personal attributes,
general attitudes and tendencies. It is assumed that their statements reflect reality. However these
measures are not behavioural measures.

Previous studies have shown low to moderate to high correlation between self reported measures
and actual behaviour. The trouble is that behaviour is also self-reported. Very few studies have
assessed a behavioural correlate of reported attitude or belief (for example see Amjad & wood,
2009; Smith, Galton & Baron , 1996).

This study proposes a series of experiments in which individuals will be tested in real time on
behaviour that they supported in their self-report measure for example altruism will be tested by
asking for volunteer work participation .Self report of Honesty will be matched with lying and
cheating in a simulated situation.

Religious beliefs will be assessed and then participants will be tested for praying on time and
voting for a bill against violence. The study adds to attitude theories and has implications for real
life. We all fall short of our ideals but awareness of this may help us become more honest persons.
The following section will present theoretical and empirical literature and objectives of research.
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Lecture 10
PSYCHOPHYSICS (1)

History and importance of psychophysics

Psychophysics: The branch of psychology that deals with the relationship between physical
stimuli and subjective experience or mental phenomena. Scientific Psychophysics involves the
determination of the psychological reaction to events that lie along a physical dimension.

relates response probabilities to stimulus intensities,
tries o make subjective sensation measurable and
relate physical and psychological scales

History of psychophysics

The introduction of techniques to measure the relation between internal impressions (the
psycho of psychophysics) and the external world (the physics) marked the onset of
scientific psychology (Edwin G. Boring, 1950). His methods, showed that psychological
judgments varied in particular ways according to the intensity of the stimulus and the
particular sensory modality of the stimulus (i.e., judgments of visual stimuli differed from
judgments of auditory stimuli, which differed from judgments of taste stimuli, and so on).
Scientists using psychophysical techniques were able to formulate the first mathematical
laws of psychological phenomena.

Gustav Fechner formalized the psychophysical methods, which measure attributes of the
world in terms of their psychological values (1860/1966).

Both in the 1800s and today, a prominent use of psychophysics is to measure seemingly
simple sensations such as brightness.

Since these relations held, at least approximately, for many different people, Fechner and
other researchers concluded that private, internal judgments had been measured accurately.
Psychophysicists could measure the psychological attributes of brightness, loudness,
heaviness, and pain just as physicists measured the corresponding physical attributes of
light intensity, auditory intensity, and so on.

Phiyzical Visual Intengity ———= Paychological Brightness
Physical Auditory Intensity ——— Psychological Loudness
Phyzical Measure of Weight ————= Paychological Heaviness
Phiyzical Electrical Intensity ——— Paychological Pain

Measuring sensations

Is difficult because they are not open to public measurement as is light intensity or the
weight of a stone.
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e The internal judgments are not identical to the amount of physical energy influencing the
sensory apparatus.

MEASURING SENSATION

e ABSOLUTE THRESHOLD * DIFFERENCE
THRESHOLD

of correct "

detecuons

0

(¥ ¥ w - - - L
No No Yes

Observer’'s Response

Tell when you (observer) detect a difference in the light.

Importance and Implications

e Suppose a dentist (or a patient) wanted a way to make pain more tolerable without
administering drugs. The measurement of pain is a psychophysical problem, since the degree
of pain must be inferred from the behavior of the patient in the dentist’s chair.

e A sweet-smelling odor could make pain more tolerable.

e Cold-pressor test requires subjects to immerse their dominant hand and forearm into cold water
(5° C) for up to 4 minutes.

e Subjects were told to leave their hand in the water for as long as they could tolerate the pain.

e Subjects who breathed a sweet-smelling odor kept their hand in the cold water almost three
times as long as subjects in a control condition where no odor was present. A recent
psychophysical study by Prescott and Wilkie, 2007.

e Rarely a direct one-to-one relation between physical values and psychological values.

e Foralistener to judge the sound to be twice as loud, the energy level would have to be increased
roughly 10 times.

e Amplifier dials and telephones
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Thermal Sensation

Slightly Neutral Slightly
Cool W arm

Thermal Comfort

c Just Just

Uncomfortable Comfortable

Sensory Modalities

Pain judgments in response to increases in electrical intensity of shocks applied to the skin grow
much more rapidly than do loudness judgments in response to increases in sound energy. For one
shock to be judged twice as painful as another, the intensity of the shock needs to have been
increased about one-third.

Sensory Modalities

< Each unique type of sensation is called a sensory modality,

and a given sensory neuron carries information for only

one modality, be it somatic, visceral, or “special”

= Somatic senses include tactile sensations (touch,
pressure, vibration, itch, and tickle), thermal sensations
(warm and cold), pain sensations, and proprioception
(awareness of limb and joint position in space)

= Visceral senses provide information about conditions

within internal organs

Copyright © John Wiky & Sons, Inc. All rights reserved

Methods and measures

Not simple to measure loudness or painfulness

Operational definitions: describe the procedures used to produce a concept, allow us to
communicate successfully

Scales; the assignment of numbers or names to objects and their attributes

Small-n designs

©copyright Virtual University of Pakistan 64



Experimental Psychology (PSYP402) VU

Auditory

Somatosensory

Medial
I Caudal

Sensory Threshold

N
o
Dependent variables

e Observers in psychophysical studies are asked to make one of two kinds of judgments about
stimuli that have been presented.

o If only one stimulus has been presented on a particular trial, an absolute judgment is required.

e Absolute judgments can be simple statements about the presence or absence of a signal (“Yes,
I saw it” or “No, I did not see it”) or direct estimates about some property of the stimulus
(answering) (“How many grams does this weigh?).”

.

Absolute Threshold

‘A threshold based on an observer’s ability to detect a signal, is called an absolute threshold’.

If two stimuli must be compared on a particular trial, a relative judgment is required. Again, simple
statements, such as “Stimulus A is a larger than (or smaller than) stimulus B,” can be made; or
direct estimates, such as “Stimulus A is twice as large as stimulus B,” can be given.
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Examples of Absolute Thresholds

Sense Threshold

Vision A candle flame 30 miles away

Hearing A watch ticking 20 feet away

Smell A drop of perfume in a six-room house
Taste A teaspoon of sugar in a gallon of water
Touch A wing of a fly on your cheek, dropped 1 cm

The Difference threshold
(called DL from the German Differenze Limen, which is translated as “difference threshold”) is
the smallest difference between two stimuli that a person can detect.

Difference
Threshold

Observer's Response

Tell when you (observer) detect a difference in the light.

Independent Variables
The major independent variables manipulated in psychophysical studies are the magnitude and the
quality of stimuli. Changing the intensity—the physical correlate of loudness—of a tone would be
a manipulation of stimulus magnitude, as would be changing the weight of an object or the
concentration of an odor.

The frequency—the physical correlate of pitch—of a tone would be manipulated to produce a
qualitative change in the stimulus. Other qualitative judgments could require that observers
compare various foods (spinach versus turnips) or the styles of different singers

(for example Reshman versus Nayyera Noor)
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Sensory Threshold 2

A sensory threshold can be defined generally as a stimulus intensity that produces a response in
half of the trials.A sensory threshold is the level of strength a stimulus must reach to be detected.
Sensory threshold is a theoretical concept used in psychophysics. A stimulus that is less intense
than the sensory threshold will not elicit any sensation.

Stimulus:
The stimulus exists both “out there,” in the environment, and within the person’s body.

Environmental Stimuli and Attended Stimuli:

The environmental stimulus is all of the things in our environment that we can potentially perceive.
The attended stimulus changes from moment to moment

The nervous system receives input through an array of sense organs (for example, the eye, ear, or
nose) and transforms the information.

= ., Organizational Process

in Perception

The Attended Stimulus :
The attended stimulus is the specific object in
the environment on which our attention is
focused. In many cases, we might focus on
stimuli that are familiar to us, such as the
face of a friend in a crowd of strangers at the
local coffee shop. In other instances, we are
likely to attend to stimuli that have some
degree of novelty.

e Absolute threshold: the lowest level at which a stimulus can be detected.
¢ Recognition threshold: the level at which a stimulus can not only be detected but also
recognized.

Psychophysical methods; method of constant stimuli
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Methods of Psychophysics
For measuring relation between stimuli and subjective judgment some methods have been
developed. These will be discussed with examples.

Measuring sensations

e Is difficult because they are not open to public measurement as is light intensity or the weight
of a stone.

e The internal judgments are not identical to the amount of physical energy influencing the
sensory apparatus.

e At first, the answer may seem obvious. All we have to do is slowly increase the intensity of a
stimulus, such as a tone or a dim light, until the observer responds, “Yes, there it is.”
Unfortunately, when we try to repeat this process, the point at which an observer suddenly
detects the stimulus changes from trial to trial. To deal with this variability, classical
psychophysicists developed statistical methods to estimate the best value for the threshold.
Developed by Fechner and known as the method of limits.

Method of Limits
In the method of limits, the experimenter presents stimuli in either ascending order (intensity is
increased) or descending order (intensity is decreased).

Using thhe Mcocthod of Limits to Doctoerminc

an Absolute Threshold.

Stimulus Intensity Response
200 Yes
1350 YYo= Yo
160 Yes Yeos
180 Yes Yo Yo
120 YYo= N> No Yes
100 Yo N No
=0 No N> No
oD N No
SO No T
20 N>
T
Moan
hroeshobkd SO 1350 1350 110 118

Nt b thec flrst scrwcs Of trials, e CAPCTIICOlcr SEArts witlh & stroegs stimwalice. smnd GCCTCENCS S5 ERLCTIEY wwtil
the abwscrver Can o booger Setext £ The theoaleolhd s thee macan of thwe stssswalus. sntcsssetses huat vecld thee Siesa
o™ scsprossee aed e Lask T yea™ sospronse. ln the ok sorses of traals, & weak stsevsulies o SR rcEsesd s STty
sntd s Sotoctond, I e Cushomary B SRt cacih scrses ot & Safcromt stascluoes antcresaty SO smalue o kess lucdy thaas
the abscrver™s roesponscs will bhe sflocncod By thee bloerga of & scorscs. St arc i sebatrsery ots——olaal o, e

StcTsItics rangung fromm 20 0o D00 cowld roepecscnt woshs o aoytluongg clise thas sssmgliet vary an antcnsaty.

If we performed an experiment using the method of limits to determine the threshold for a
tone, results would look like those shown in Table.

Each column represents data from one block of trials. The first block starts with a clearly audible
tone, to which the observer responds “yes.” The tone intensity is lowered in successive steps until
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the observer reports “no,” thus ending that trial block. The next block of trials starts with an
intensity so low that the observer cannot hear the tone and responds “no.”

On successive trials, the intensity is gradually increased, until the observer reports hearing the
tone. This process of alternating trial blocks continues until Table is complete. Each block is started
at a different intensity to avoid extra cues that might mislead the observer.

If the observer were a perfect observer were a perfect stimulus detector, the point at which
responses switched from “yes” to “no” (or vice versa) would always be the same. This ideal point
would be the threshold.

e Stimuli less intense than this value would never be detected, and stimuli greater than or
equal to this ideal threshold would always be detected.

e Unfortunately, real data from real people do not have this ideal characteristic; they look
like the data in Table

e Premature yes or no in trails

The threshold is operationally defined as the mean (average) of the points in each trial block at
which the observer switches from “yes” to “no” (or “no” to “yes”).

This operational definition is a statistical one. A threshold defined this way, based on an observer’s
ability to detect a signal, is called an absolute threshold, since the yes-no judgments are not based
on a comparison of two stimuli but are absolute judgments about a single stimulus

e Adjust intensity in discrete steps until observer reports
that stimulus i1s just detectable
e Experimenter has control of stimulus

e Typically make adjustments from above and below

— Reduces observer bias — Inefficient
— Reduces adaptation — Errors of anticipation

— Simple to calculate
threshold

Method of Limits
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Method of Limits

- The experimenter has control of the stimulus
and the subject responds after each trial.

= The point between the yes-no responses is
known as the transition. You need to
average the transitions to determine
threshold.

- Example on next slide is for absolute limen
(threshold).

Measuring sensations

Is difficult because they are not open to public measurement as is light intensity or the weight
of a stone.

The internal judgments are not identical to the amount of physical energy influencing the
sensory apparatus.

At first, the answer may seem obvious. All we have to do is slowly increase the intensity of a
stimulus, such as a tone or a dim light, until the observer responds, “Yes, there it is.”
Unfortunately, when we try to repeat this process, the point at which an observer suddenly
detects the stimulus changes from trial to trial.

To deal with this variability, classical psychophysicists developed statistical methods to
estimate the best value for the threshold.

Method of constant stimuli

In the method of constant stimuli, the experimenter presents five to nine stimuli with different
intensities in random order

Classical psychophysics assumes that the physical stimulus produces a normal distribution of
mental events (Figure 6.2). Thus, the actual mental value produced by the same physical
stimulus varies from trial to trial. The threshold is a statistical concept that corresponds to the
mean of this normal distribution.

Since a normal distribution is symmetrical, the threshold is the stimulus value that can be
detected 50 percent of the time

The Same Physical Stimulus Produces a Range of Mental Values
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Frequency of Mental Value

[ e —— A S —

Threshold

Stimulus Value

e In the method of constant stimuli, the experimenter presents stimuli with different
intensities in random order

e The method of constant stimuli is the most accurate method because it involves many
observations and stimuli are presented in random order.

e The disadvantage of this method is that it is time-consuming
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Lecture 11
PSYCHOPHYSICS (1)

Method of Adjustment
The psychophysical approach to perception focuses on the relationship between the physical
properties of stimuli and the perceptual responses to these stimuli.

The classical psychophysical methods for measuring the relationship between stimuli and
perception;

1) Limits

2) Constant stimuli

3) Adjustment

e Are a set of procedures to relate the intensity of a physical stimulus—measured in physical
units—to the magnitude of the sensory experience—measured in psychological units (Fechner,
1860/1966).

e The observer adjusts the stimulus intensity continuously until the observer can just barely
detect the stimulus.

e The observer might be told to turn a knob to decrease the intensity of a sound, until the sound
can no longer be heard, and then to turn the knob back again so the sound is just barely audible.

e This just barely audible intensity is taken as the absolute threshold.

e This procedure can be repeated several times and the threshold determined by taking the
average setting.

‘L —
e Subjects adjust stimulus intensity (or difference between two stimuli) until they can just about
detect or discriminate the stimulus. This stimulus intensity (or difference) is the threshold
e Usually done in ascending and descending series like method of limits (but under subjects’
control

e The method of adjustment is faster because observers can determine their threshold in just a
few trials by adjusting the intensity themselves.

Examples

This is an example of Bekesy tracking, a type of method of adjustment. The listener pushes a
button as long as he can hear the tone and let’s go when he stops hearing the tone, so the level goes
up and down around threshold. In Bekesy tracking, the frequency of the tone changes during the
course of the test so that thresholds can be estimated at many frequencies.
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FIGURE 2.6 Record of observer's responses as he continuously tracked his auditory threshold as the

froquency changed.

At optician testing for new glasses, he drops lenses of increasing number and asks how clearly
you can see.

Color matching in which user can be presented with a square with a blue color with RGB of
[0,0,255] and asked to create a matching color swatch by using a dial, trials in ascending and
descending order and a grand mean RGB is calculated.

Comparing Methods

©copyright Virtual University of Pakistan 73



Experimental Psychology (PSYP402)

VU

2000000 e
ey |+ L 1Lt |
103 W w ¥ ¥ g
102 | W w ¥ ¥ =
101 W L ¥ ¥ ¥ E O I L
100 W W (W W oW ¥ v w
29 ¥ M Y W Y ¥ ¥ ¥ E
98 N M ¥ N N N [ v g
ar R ™ L w & / Threshold
a6 [ " [ [ o |
as L H H H 150 160 170 180 190 200
Crossower—— 0S5 OO.5 97.5 005 OAS 045 OAS OFS Light intensity

Threshold = Mesn of crossovers — 385 . X ) )
Figure 1.13 0 Results of a hypothetical experiment in

Figure 1.12 § The results of an experiment to determine which the threshold for seeing a light is measured by the

the threshold using the method of limits. The dashed lines
indicate the crossowver point for each sequence of stirmuli_
The threshold —the average of the crossover values —is

method of constant stimuli. The threshold—the intensity at
which the light is seen on half of its presentations—is 180

985 in this experiment. in this experiment.

Goldstein, 2010, page 14

Difference Threshold

(=)

The minimum difference or change in intensity to detect a difference
Comparison stimulus, standard stimulus

Judging weight

Smaller differences less detectable

Weber’s Law; as the magnitude of the stimulus increases, so does the size of the DL . KL/S =

DL
- ) R '
y N & —7 >
x A

DL=2g - DL=2g
a)

K is a constant-the Weber fraction

S = the value of the standard stimulus.

100-gram standard, K 2 g/100 g 0.02, and for the 200-gram standard, K 4 g/200 g 0.02
The Weber fraction (K) is constant.

Weber's Law can be applied to variety of sensory modalities (brightness, loudness, , line

length).
The size of the Weber fraction varies across modalities
Tends to be a constant within a specific task modality.
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TABLE 1.1 | Weber Fractions for a Number of
Different Sensory Dimensions

Electric shock 0.01
Lifted weight 0.02
Sound intensity 0.04
Light intensity 0.08
Taste (salty) 0.08

Source: Teghtsoonian (1971).

Difference Threshold

e Just Noticeable Difference —-JND

e |s the minimum amount by which stimulus intensity must be changed in order to produce a
noticeable variation in sensory experience.

e Point of Subjective Equality- PSE

e The point or value at which the participant judges the comparison stimulus to be equal to
standard stimulus.

Signal Detection Theory and Application

Signal Detection

e According to the theory of signal detection, our perception in general is controlled by evidence
and decision processes.

e Asignal or stimulus creates (hypothetical) evidence that depends on the intensity of the signal
and the acuity of the observer, which partly determine a “yes” response.

e There are other determiners of a decision to say “yes, there is a stimulus present,” including
factors that influence the willingness of the observer to say a signal is present.

e Signal-detection theory assumes that noise, a disturbance that can be confused with signals, is
always present when a human attempts to detect signals.

e This background disturbance is owing to such things as environmental changes, equipment
changes, spontaneous neural activity, and direct experimental manipulations.

e Typical experiments
o Trail 1 =flash light —> white noise
o Trail 2 = flash light — white noise and tone
o Response = Yes/ No

e Signal-detection theory assumes that any stimulus, even noise, produces distribution of
evidence. The evidence on each trial is only one point, and the distributions are built up from
many trials, each occurring at a different point in time.

e Evidence cannot be directly observed the distributions for stimulus trials and for noise trials
are hypothetical.

e The evidence arising from a trial for which only noise occurred will tend to be small.
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e Over many trials, a (hypothetical) distribution with a small mean will be established. When a
signal plus noise is presented, the evidence will be larger, so that a distribution with a greater
mean will be formed over many trials.

e Repeated trials generate two distributions—one for noise only and one for the signal plus noise
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g Noise  Signal-plus-Molse
£ Digribution  Distribution
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Magnitude of Evidence

Hypothetical Distributions of the Evidence Resulting from Noise and Signal Plus Noise. The
frequency of the impressions is the Y-axis and the magnitude of evidence is the X-axis. The
strength of the signal and the sensory acuity of the observer determine the amount of overlap of
the two distributions. A stronger signal or a more sensitive observer would move the signal-plus-
noise distribution to the right (toward the strong end of the X-axis). The dashed vertical lines are
the mean (average) of each distribution, and the distance between the two means is called d'.
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[] = =
]
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Correctly detecting a signal when it is presented is called a hit Incorrectly responding “yes” when
only noise is presented is called a false alarm.
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Percentage of False Alarms

Receiver-operating characteristic

A major advantage of signal-detection methods over a classical psychophysical procedure,
such as the method of limits, is the ability to measure both sensitivity and response bias.

The Experiments on analgesics by Hardy and associates (1952)

Decision criterion or sensitivity?

The classical psychophysical methods were developed to measure absolute and difference
thresholds.

Most of our everyday experience consists of perceptions that are far above threshold, when we
can easily see and hear what is happening around us.

Measuring these above-threshold perceptions involves a technique called magnitude
estimation.

If we double the intensity of a tone, does it sound twice as loud?

If we double the intensity of a light, does it look twice as bright?

S. S. Stevens developed a technique called scaling, or magnitude estimation, that accurately
measured this relationship

(S. S. Stevens, 1957, 1961, 1962).

A “standard” stimulus presented to the observer (let’s say a light of moderate intensity), a value
of 10 then lights of different intensities

The observer is asked to assign a number to each of these lights that is proportional to the
brightness of the standard stimulus.

If the light appears twice as bright as the standard, it gets a rating of 20; half as bright, a 5; and
so on. Thus, each light intensity has a brightness assigned to it by the observer.

©copyright Virtual University of Pakistan 77



Experimental Psychology (PSYP402) VU

Magnitude estimate

There are also magnitude estimation procedures in which no “standard” is used. But the basic
principle is the same: The observer assigns numbers to stimuli that are proportional to
perceived magnitude.

80
TO
a0 [~
50 -
or /
30
a0 = Brightness
Lira length
10 Electric shock
i ; l l | l l | l l

0 1M 20 30 40 50 &0 TO BO 90 100

Stimulus intensity

The relationship between perceived magnitude and stimulus intensity for electric shock, line
length, and brightness.
(Adapted from Stevens, 1962.)

Response Compression

Doubling the intensity does not necessarily double the perceived brightness.

When intensity is 20, perceived brightness is 28. If we double the intensity to 40, perceived
brightness does not double, to 56, but instead increases only to 36.

This is called response compression.

As intensity is increased, the magnitude increases, but not as rapidly as the intensity. To double
the brightness, it is necessary to multiply the intensity by about 9

Response expansion

Curve also show sensation caused by an electric shock presented to the finger and for the
perception of length of a line.

The electric shock curve bends up, indicating that doubling the strength of a shock more than
doubles the sensation of being shocked.

Increasing the intensity from 20 to 40 increases perception of shock sensation from 6 to 49.
This is called response expansion.

As intensity is increased, perceptual magnitude increases more than intensity. The curve for
estimating line length is straight, with a slope of close to 1.0, meaning that the magnitude of
the response almost exactly matches increases in the stimulus (i.e., if the line length is doubled,
an observer says it appears to be twice as long).

The relationship between the intensity of a stimulus and our perception of its magnitude
follows the same general equation for each sense.
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e The power functions; equation P KS " Perceived magnitude, P, equals a constant, K, times the

stimulus intensity, S, raised to a power, n.
e This relationship is called Stevens’s power law.

Physiology of perception 1

Expariance
and acton
PH2 PP
Prysiclogical ) o .
' PH1

Psychophysical (PP) and physiological (PH) approaches to perception.

e Psychophysical (PP) relationship between stimuli and perception,

e The physiological (PH1) relationship between stimuli and physiological processes
e The physiological (PH2) relationship between

e Physiological processes and perception.

Examples

Physiological processes are most often studied by measuring electrical responses in the nervous

system, but can also involve studying anatomy or chemical processes.

e Stimulus-physiology(PH1) ; measuring how different colored lights result in electrical activity

generated in neurons in a cat’s cortex

e Physiology-perception; a person’s brain activity is measured as the person describes the color

of an object he is seeing.

Perception ﬁ Stimulus
"
Stimulus
(b)
_—
Perception Physiology

e —
= =

—

(<)
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Some notable ideas and events regarding the physiological workings of the mind
e From early philosophers to contemporary scientists the understanding of physiology of brain
has become more detailed.

e Does not necessarily mean that we know more about how mind works !

Temporal lobe
(hearing)

The human brain

The locations of the primary receiving areas for the senses in the

e Temporal lobe- hearing

e Occipital lobe- Vision

o Parietal lobe- skin senses, touch, pain, temperature

e The frontal lobe, which is involved with integrating sensory functions, receives signals from
all of the senses, and plays an important role in perceptions that involve the coordination of
information received through two or more senses.
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Neurons: Cells That Create and Transmit Electrical Signals

e Transduction and Communication with other neurons

e Cell body, axon, dendrite

e Cell body contains mechanisms to keep the cell alive, Dendrites branch out from the cell body
to receive electrical signals from other neurons and the axon, or nerve fiber, is filled with fluid
that conducts electrical signals.

Touch réceploe J ) ”.V/Dendrile
Stimulus from Narve fiber \ &
environment 9 _4) Axon or nerve fiber
Synapsa (=
= (Tt — \ 2 B ~
4 == g \Cellbody \ N~
A 4 Electica | » ="

signal I N
There are variations on this basic neuron structure: Some neurons have long axons; others have

short axons or none at all. Especially important for perception are a type of neuron called
receptors, which are specialized to respond to environmental stimuli such as pressure for touch.
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(a) Vision (b) Hearing (¢) Touch (d) Smell (e) Taste
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Physiology of Perception 2

Nerves contain many nerve fibers. The optic nerve transmits signals out the back of the eye. Shown
here schematically in cross section, the optic nerve actually contains about 1 million nerve fibers.
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Measured by the meter on the left; the difference in charge measured is displayed on the right.

Recording from a neuron
(a)Nerve fiber at rest, a difference in charge of 70 mV between the inside and the outside of the

fiber

(b) As the nerve impulse, passes the electrode, the inside of the fiber near the electrode becomes
more positive. This positivity is the rising phase of the action potential.

(c) Nerve impulse moves past the electrode, the charge inside the fiber becomes more negative,
falling phase of the action potential.

(d) Neuron returns to its resting state.
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e Neurons are surrounded by a solution rich in ions, molecules that carry an electrical Charge.

A nerve fiber, showing the high concentration of sodium outside the fiber and potassium inside
the fiber.

e Other ions, such as negatively charged chlorine, are not shown.

s

Action potential

As the signal passes the recording electrode, the charge inside the axon rises to 40 millivolts
compared to the outside. As the signal continues past the electrode, the charge inside the fiber
reverses course and starts becoming negative again (Figure 2.7c), until it returns to the resting level
(Figure 2.7d). This signal, which is called the action potential, lasts about 1 millisecond (1/1000
second).
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(a) As positively charged sodium (Na) flows into the axon, the inside of the neuron becomes more
positive (rising phase of the action potential). (b) As positively charged potassium (K) flows out
of the axon, the inside of the axon becomes more negative (falling phase of the action potential).
(c) The fiber’s charge returns to the resting level after the flow of Na and K has moved past the
electrode.

Synapse

e Small space between two neurons is called synapse, the Action potential is transmitted across
synapse through neurotransmitters

e When an electrical signal reaches the synapse, it triggers a chemical process that in turn triggers
a change in voltage in the receiving neuron.

e The direction of this voltage change depends on the type of transmitter that is released and the
nature of the cell body of the receiving neuron.
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e Excitatory transmitters cause < A
P aceaivi 1 ¥ }
the inside of the neuron to ﬁe.,mn”g\\g\::\____;\ -
become more positive, a process e s < R
. . ! Stimulus 2 —— — B s A5
called depolarization. Simue g et 2 o
e Enough excitatory (o, i A0 =

neurotransmitter must be Neurotransmitter
released to increase
depolarization to the level
e Once depolarization reaches Axon of ———
that level, an action potential is
triggered. s
e Depolarization can trigger an
action potential, an excitatory
response. SR R
e Inhibitory transmitters cause moleses
the inside of the neuron to
become more negative, a process
called hyperpolarization.
e Hyperpolarization is considered an inhibitory response because it can prevent the neuron
from reaching the level of depolarization needed to generate action potentials.

Synaptic vesicle

FReceptor sita

(<)

How faces could be coded by specificity coding. Each face causes one specialized neuron to
respond.

MNewron 1 Mewuron 2 Meuron 3

(B} Biary

(=) Aaphasel

Mind-body problem

How do physical processes such as nerve impulses or sodium and potassium molecules flowing
across membranes (the body part of the problem) become transformed into the richness of
perceptual experience?
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Lecture 12
THE FIVE SENSES: VISUAL SYSTEM

Sense Receptors, Stimuli and Pathways
Sensation the process by which stimulation of a sensory receptor gives rise to neutral impulses that
result in an experience, or awareness, of conditions inside or outside the body

Sensory receptor
A sensory receptor is a structure that reacts to a physical stimulus in the environment, whether
internal or external.

It is a sensory nerve ending that receives information and conducts a process of generating nerve
impulses to be transmitted to the brain for interpretation and perception.

Vision Eye Light

Hearing Ear Sound

Touch Skin Pressure/ temperature
Taste Tongue Molecules of food
Smell Nose Air Molecules

5 Senses

Vision
Smell
Taste

Hearing
Touch
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Light A candle flame seen at 30 miles on a dark clear night

Sound A tick of a watch under quiet conditions at 20 feet

Taste One teaspoon of sugar in 2 gallons of water

Smell One drop of perfume diffused in a 3 room apartment

Touch The_wing of bee falling on your cheek from a distance of 1
centimeter

Receptive Field

The receptive field of a neuron is the area on the receptors that influences the firing rate of the

neuron.

Sensory Neuron
— | Receptor » | CN§ |

Motor Neuron
— -

Position receptors

in the aar
Touch, pressure, Central Light .
o Nervous < T
System
Chemical receptors in Sound receptors

s Y.

Relay Neuron
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Pathways of information due to
external stimuli

Example: Sound of doorbell

Stimulus
(sound of
doorbell)

Physiology Of Sensation; Neurons and Neural Processing

Physiology of sensation refers to the registration of an incoming (afferent) nerve impulse in that
part of the brain called the sensorium, which is capable of such perception. Therefore, the
awareness of a stimulus as a result of its perception by sensory receptors.

bl - o '
Sensory and motor
pathway [ | > r B
Response

Effector

Components of Sensation

1. Stimulation — Stimulus (change in the
environment that can activate certain
sensory neurons) occurs within the sensory
neuron’s receptive field (region that can
respond to stimuli).

2. Transduction — A sensory receptor or
sense organ must respond to the stimulus
and transduce (convert it to a generator
potential).
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General Receptors or Special Receptors

* General receptors --

+ throughout skin

* Or body: muscle spindles and tendon organs
Special Sense Receptors

* Given location(s) where stimuli are detected
* Taste buds, nasal cavity

* Eyes and ears

Neuron

Neuron (also called nerve cell) is a cell that carries electrical impulses. Neurons are the basic
(functional and sructural) units of our nervous system.
Neurons are connected to one another and tissues. They do not touch each other, instead they
form tiny gaps called synapses.
Every neuron is made of a cell body (also called soma or cyton), dendrites and an axon.
Dendrites and axons are nerve fibers.
There are about 86 billion neurons in the human brain, which comprises roughly 10% of all
brain cells. Human brain has roughly 16 billion neurons in the cerebral cortex.
The neurons are supported by glial cells and astrocytes.

Structure of a Typical Neuron

Dendrites —&-

Axon Terminals

Node of Ranvier
Schwann’s Cells
-

- =
- =

Myelin Sheath

Cell Body
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| rising phase
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Action potential (nerve impulse) occures at excitable tissues
(mostly neuron fibers or muscle cells) when graded
potential reaches the threshold (gate threshold) —

firing level.
It is all-or-none (it happens or do not happen).

Neural Processing
e Neural impulses from sensory receptors are sent to the brain and spinal cord for processing.

e After the brain has processed the information, neural impulses are then conducted from the
brain and spinal cord to muscles and glands, which is the resulting motor output.
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Stimulus

Sense of vision

Approaches to perception

e The direct approach to perception (Gibson, 1979) argues that the usually reliable cues in the
optic array of a scene directly provide information about depth and distance.

e Indirect approach to perception argues that our judgments of depth are made on the basis
of our past experience with the depth cues (Gregory, 1970).

Do you remember seeing this before? Is it optic array or experience?

The Visual System

e Vision is the most complex, highly developed, and important sense for humans and most other
mobile creatures.

e Good vision helps animals detect their prey or predators from a distance.

e Vision enables humans to be aware of changing features in the physical environment
and to adapt their behavior accordingly.

e Vision is also the most studied of all the senses.
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Aqueous humor

Ciliary Vitreous humor
muscle

Retina

/Fovea

/ Optic nerve
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The eye is the camera for the brain’s motion pictures of the world. A camera views the world
through a lens that gathers and focuses light. The eye also gathers and focuses light—light
enters the cornea, a transparent bulge on the front of the eye. Next it passes through the anterior
chamber, which is filled with a clear liquid called the aqueous humor. The light then passes
through the pupil, an opening in the opaque iris.

To focus a camera, you move its lens closer to or farther from the object viewed. To focus
light in the eye, a bean-shaped crystalline lens changes its shape, thinning to focus on distant
objects and thickening to focus on near ones. To control the amount of light coming into a
camera, you vary the opening of the lens. In the eye, the muscular disk of the iris changes the
size of the pupil, the opening through which light passes into the eyeball.

At the back of a traditional camera body is the photosensitive film that records the variations
in light that have come through the lens. Similarly, in the eye, light travels through the vitreous
humor, finally striking the retina, a thin sheet that lines the rear wall of the eyeball.
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Light reflected from objects in the environment enters the eye through the pupil and is focused by
the cornea and lens to form sharp images of the objects on the retina, which contains the receptors
for vision. There are two kinds of visual receptors, rods and cones, which contain light-sensitive
chemicals called visual Pigments that react to light and trigger electrical signals.

These signals flow through the network of neurons that make up the retina.

©copyright Virtual University of Pakistan 93



Experimental Psychology (PSYP402) VU

Lecture 13
VISUAL SYSTEM

The signals then emerge from the back of the eye in the optic nerve, which conducts signals toward
the brain.

L

.65}

. v Fovea (point of
y -'( R,  central focus)
\\ Optic nerve

Retina

(a) Object far— Focus on retina
eye relaxed
Moving object

(b) Object near—

eye relaxed
Accommodation
brings focus
point forward
(c) Object near— Focus on retina
accommodation

Becoming Aware of What Is in Focus
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Accommodation occurs unconsciously, so you are usually unaware that the lens is constantly
changing its focusing power so you can see clearly at different distances. This unconscious
focusing process works so efficiently that most people assume that everything, near and far, is
always in focus. You can demonstrate that this is not so by holding a pencil point up, at arm’s
length, and looking at an object that is least 20 feet away. As you look at the faraway object, move
the pencil point toward you without actually looking at it (stay focused on the far object).

The pencil will probably appear blurred. Then move the pencil closer, while still looking at the far
object, and notice that the point becomes more blurred and appears double. When the pencil is
about 12 inches away, focus on the pencil point. You now see the point sharply, but the faraway
object you were focusing on before has become blurred. Now, bring the pencil even closer until
you can’t see the point sharply no matter how hard you try. Notice the strain in your eyes as you
try unsuccessfully to bring the point into focus.

When you changed focus during this demonstration, you were changing your accommodation.
Accommodation enables you to bring both near and far objects into focus, although objects at
different distances are not in focus at the same time. But accommodation has its limits. When the
pencil was too close, you couldn’t see it clearly, even though you were straining to accommodate.
The distance at which your lens can no longer adjust to bring close objects into focus is called the
near point. The distance of the near point increases as a person gets older, a condition called
presbyopia (for “old eye”). The near point for most 20-year-olds is at about 10 cm, but it increases
to 14 cm by age 30, 22 cm at 40, and 100 cm at 60. This loss of ability to accommodate occurs
because the lens hardens with age, and the ciliary muscles become weaker.

These changes make it more difficult for the lens to change its shape for vision at close range.

Though this gradual decrease in accommodative ability poses little problem for most people before
the age of 45, at around that age the ability to accommodate begins to decrease rapidly, and the
near point moves beyond a comfortable reading distance. There are two solutions to this problem.
One is to hold reading material farther away. If you’ve ever seen someone holding a book or
newspaper at arm’s length, the person is employing this solution. The other solution is to wear
glasses that add to the eye’s focusing power, so it can bring light to a focus on the retina. person
is employing this solution. The other solution is to wear glasses that add to the eye’s focusing
power, so it can bring light to a focus on the retina.

Comfortable
reading distance
Age In years
) il al 40 302010
13
T
Uistance of near point (cm)
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Vertical lines show how the distance of the near point (green numbers) increases with increasing
age. When the near point becomes farther than a comfortable reading distance, corrective lenses
(reading glasses) become necessary.

Transforming Light Into Electricity

e The transformation of light into electricity is the process of transduction} Transduction is
carried out by receptors; neurons specialized for receiving environmental energy and
transforming this energy into electricity (see page 7). The receptors for vision are the rods and
the cones. The rods and cones have different properties that affect our perception.

e However, they both function similarly during transduction, so to describe transduction we will
focus on the rod receptor shown in Figure below;

Outer
segment wall

Disc Visual pigment

molecule

Outer
segment

Inner
segment Opsin—

Protein strand

e ,__’ _' : \_}\}):J
e @ _‘ 2 Y0 ace where
o %%ﬂw%ﬂ 2 RY g sensive

retinal is attached

Synaptic
pedicle

(a)

(a) Rod receptor showing discs in the outer segment. (b) Close-up of one disc showing one visual
pigment molecule in the membrane. (c) Close-up showing how the protein opsin in one visual
pigment molecule crosses the disc membrane seven times. The light sensitive retinal molecule is
attached to the opsin at the place indicated.

The key part of the rod for transduction is the outer segment, because it is here that the light acts
to create electricity (a). Rod outer segments contain stacks of discs. Each disc contains thousands
of visual pigment molecules (b). Zooming in on an individual molecule, we can see that the
molecule is a long strand of protein called opsin, which loops back and forth across the disc
membrane seven times (c). Our main concern is one particular place where a molecule called
retinal is attached. Each visual pigment molecule contains only one of these tiny retinal molecules.
The retinal is crucial for transduction, because it is the part of the visual pigment that is sensitive
to light. Transduction is triggered when the light-sensitive retinal absorbs one photon of light.
(Remember that a photon is the smallest possible packet of light energy.) Figure below shows
what happens. Before light is absorbed, the retinal is next to the opsin (a). (Only a small part of
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the opsin, where the retinal is attached, is shown here). When a photon of light hits the retinal, it
changes shape, so it is sticking out from the opsin. This change in shape is called isomerization,
and it is this step that triggers then formation of the light entering the eye into electricity in the

receptors.
Molecule in dark 3 Isomerized by light

Model of a visual pigment molecule

The horizontal part of the model shows a tiny portion of the huge opsin molecule near where the
retinal is attached. The smaller molecule on top of the opsin is the light-sensitive retinal. The model
on the left shows the retinal molecule’s shape before it absorbs light. The model on the right shows
the retinal molecule’s shape after it absorbs light. This change in shape is one of the steps that
results in the generation of an electrical response in the receptor.

Distribution of the Rods and Cones

Figure below shows;

e There is one small area, the fovea, that contains only cones. When we look directly at an object,
its image falls on the fovea.

e The peripheral retina, which includes all of the retina outside of the fovea, contains both rods
and cones. Although the fovea is the place where there are only cones, there are many cones
in the peripheral retina. The fovea is so small (about the size of this “0”) that it contains only
about 1 percent, or 50,000, of the 6 million cones in the retina (Tyler, 1997a, 1997b).

e There are many more rods than cones in the peripheral retina because most of the retina’s
receptors are located there and because there are about 120 million rods and 6 million cones.

Blind spot — Cones
Fovea  (noreceptors) Rods
180,000 —
160,000 \-—.‘
g’g 140,000 _//\ \
g-_‘. 120,000
= /.- \.._
£F 100000 [ /
52 S~
= | 80,000 L o
E =3
£ @ 60,000 /
=3 apoo0
_ 20,000
— Dptic nerve a I T i T —

Fovea

7O° B0* 50° 40° 30° 200 10° 0° 10° 20° 30° 40° 50° &0° 70¢ A0°
Angle (degree)

The distribution of rods and cones in the retina
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The eye on the left indicates locations in degrees relative to the fovea. These locations are repeated
along the bottom of the chart on the right. The vertical brown bar near 20 degrees indicates the
place on the retina where there are no receptors because this is where the ganglion cells leave the
eye to form the optic nerve. (Adapted from Lindsay & Norman, 1977.)

DEMONSTRATION

Filling in the Blind Spot

Close your right eye and, with the cross in Figure lined up with your left eye, move the “wheel”
toward you. When the center of the wheel falls on your blind spot, notice how the spokes of the
wheel fill in the hole (Ramachandran, 1992).

View the pattern as described in the text, and observe what happens when the center of the wheel
falls on your blind spot. (From Ramachandran, 1992.)
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There are no receptors at the place where the optic nerve leaves the eye. This enables the receptor’s
ganglion cell fibers to flow into the optic nerve. The absence of receptors in this area creates the
blind spot.

The Visual System

Lateral geniculate
nucleus in thalamus

Visual receiving
area
(striate cortex)

Optic nerve

Optic chiasm

Lateral geniculate nucleus
Superior colliculus

Visual cortex

()

An overview of the visual system above, pictures the pathway that the neural signals follow once
they leave the retina. Most of the signals from the retina travel out of the eye in the optic nerve to
the lateral geniculate nucleus (LGN)in the thalamus. From here, signals travel to the primary visual
receiving area in the occipital lobe of the cortex. The visual receiving area is also called the striate
cortex because of the white stripes (striate striped) that are created within this area of cortex by
nerve fibers that run through it (Glickstein, 1988). From the striate cortex, signals are transmitted
along two pathways, one to the temporal lobe and the other to the parietal lobe (blue arrows).
Visual signals also reach areas in the frontal lobe of the brain.
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To visual cortex
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From retina

(o)

e Inputs and outputs of an LGN neuron. The neuron receives signals from the retina and also
receives signals from the cortex, from elsewhere in the thalamus (T), from other LGN neurons
(L), and from the brain stem. Excitatory synapses are indicated by Y’s and inhibitory ones by
T’s.

e Information flow into and out of the LGN. The sizes of the arrows indicate the sizes of the
signals. (Part a adapted from Kaplan, Mukherjee, & Shapley, 1993.)

Information Flow in the Lateral Geniculate

e Nucleus The LGN does not simply receive signals from the retina and then transmit them to
the cortex. Figure below shows that it is much more complex than that. Ninety percent of the
fibers in the optic nerve arrive at the LGN. (The other 10 percent travel to the superior
colliculus.) But these signals are not the only ones that arrive at the LGN. The LGN also
receives signals from the cortex, from the brain stem, from other neurons in the thalamus (T),
and from other neurons in the LGN (L). Thus, the LGN receives information from many
sources, including the cortex, and then

e Thus, the LGN receives information from many sources, including the cortex, and then sends
its output to the cortex.
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Organization by Left and Right Eyes

The lateral geniculate nucleus (LGN) is a bilateral structure, which means there is one LGN in the
left hemisphere and one in the right hemisphere. Viewing one of these nuclei in cross section
reveals six layers (Figure below). Each layer receives signals from only one eye. Layers 2, 3, and
5 (red layers) receive signals from the ipsilateral eye, the eye on the same side of the body as the
LGN. Layers 1, 4, and 6 (blue layers) receive signals from the contralateral eye, the eye on the
opposite side of the body from the LGN. Thus, each eye sends half of its neurons to the LGN that
is located in the left hemisphere of the brain and half to the LGN that is located in the right
hemisphere. Because the signals from each eye are sorted into different layers, the information
from the left and right eyes is kept separated in the LGN.

Cross section of the LGN showing layers. Red layers receive signals from the ipsilateral (same
side of the body) eye. Blue layers receive signals from the contralateral (opposite side) eye.

Points A, B, and C on the cup create images at A, B, and C on the retina and cause activation at
points

A, B, and C on the lateral geniculate nucleus (LGN). The correspondence between points on the
LGN and retina indicates that there is a retinotopic map on the LGN.
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Streams; Pathways For What, Where and How

In the 1980s that a large number of researchers began investigating how stimulation of the retina
causes activity in areas far beyond the striate cortex. One of the most influential ideas to come out
of this research is that there are pathways, or “streams,” that transmit information from the striate
cortex to other areas in the brain. This idea was introduced in 1982, when Leslie Ungerleider and
Mortimer Mishkin described experiments that distinguished two streams that served different
functions. Ungerleider and Mishkin (1982) used a technique called ablation (also called
lesioning). Ablation refers to the destruction or removal of tissue in the nervous system.

The goal of a brain ablation experiment is to determine the function of a particular area of the
brain. This is accomplished by first determining an animal’s capacity by testing it behaviorally.
Most ablation experiments have used monkeys because of the similarity of their visual system to
that of humans and use monkeys can be trained to determine perceptual capacities such as acuity,
color vision, depth perception, and object perception. Once the animal’s perception has been
measured, a particular area of the brain is ablated removed or destroyed), either by surgery or by
injecting a chemical at the area to be removed. Ideally, one particular area is removed and the rest
of the brain remains intact. After ablation, the monkey is retrained to determine which perceptual
capacities remain and which have been affected by the ablation.

Area removed
(temporal lobe)

L 4

(a) Object discrimination

Area removed
(parietal lobe)

(b) Landmark discrimination

The two types of discrimination tasks used by Ungerleider and Mishkin. (a) Object
discrimination: Pick the correct shape. Lesioning the temporal lobe (shaded area) makes this task
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difficult. (b) Landmark discrimination: Pick the food well closer to the cylinder. Lesioning the
parietal lobe makes this task difficult. (From Mishkin, Ungerleider, & Macko, 1983.)

Where/How
Parietal lobe

Dorsal
pathway

Ventral Occipital lobe

pathway (primary visual

receiving area
Temporal lobe B )

What

The monkey cortex, showing the what, or ventral, pathway from the occipital lobe to the temporal
lobe, and the where, or dorsal, pathway from the occipital lobe to the parietal lobe. The where
pathway is also called the how pathway. (From Mishkin, Ungerleider, & Macko, 1983.)

The pathway that leads to the parietal lobe is responsible for determining an object’s location,
therefore called The where pathway = leading from the striate cortex to the parietal lobe.

The what and where pathways are also called the ventral pathway(what) and the dorsal
pathway(where), because the lower part of the brain, where the temporal lobe is located, is the
ventral part of the brain, and the upper part of the brain, where the parietal lobe is located, is the
dorsal part of the brain. The term dorsal refers to the back or the upper surface of an organism;
thus, the dorsal fin of a shark or dolphin is the fin on the back that sticks out of the water. Figure
below shows that for upright, walking animals such as humans, the dorsal part of the brain is the
top of the brain. (Picture a person with a dorsal fin sticking out of the top of his or her head!)
Ventral is the opposite of dorsal, hence it refers to the lower part of the brain.

Dorsal for brain

Ventral for brain

\
A}

\
\
\
|
)
I

—1—» Dorsal for back

Although there is good evidence that the ventral and dorsal pathways serve different functions, it
is important to note that (1) the pathways are not totally separated, but have connections between
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them; and (2) signals flow not only “up” the pathway toward the parietal and temporal lobes, but
“back” as well (Merigan & Maunsell, 1993; Ungerleider & Haxby, 1994).

Experimental Techniques used to study visual processes
e Recording From Neurons; with an electrode that penetrates the LGN obliquely (at a small
angle to the surface)
e Brain imaging; Brain imaging refers to a number of techniques that result in images that
show which areas of the brain are active.
e Positron emission tomography (PET), was introduced in 1976 (Hoffman et al., 1976; Ter-
Pogossian et al., 1975).

—

Functional magnetic resonance imaging (f MRI)

Evidence from neuropsychology

One of the basic principles of neuropsychology is that we can understand the effects of brain
damage by studying dissociations—a situation in which one function is absent while another
function is present. There are two kinds of dissociations: single dissociations, which can be studied
in a single person, and double dissociations, which require two or more people. To illustrate a
single dissociation, let’s consider a woman, Alice, who has suffered damage to her temporal lobe.
She has difficulty naming objects but has no trouble indicating where they are located (see table
below the text, row a).

Alice demonstrates a single dissociation—one function is present (locating objects) and another is
absent (naming objects). From a single dissociation such as this, in which one function is lost while
another function remains, we can conclude that two functions (in this example, locating and
naming objects) involve different mechanisms, although they may not operate totally
independently of one another. We can illustrate a double dissociation by finding another person
who has one function
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present and another absent, but in a way opposite to Alice. For example, Bert, who has parietal
lobe damage, can identify objects but can’t tell exactly where they are located (in table row b).
The cases of Alice and Bert, taken together, represent a double dissociation. Establishing a double
dissociation enables us to conclude that two functions are served by different mechanisms and that
these mechanisms operate independently of one another.

DETERMINING OBJECTS'
HAMING OBJECTS LOCATIONS

(a) ALICE: Temporal NO YES
lobe damage
(ventral stream)

(b) BERT: Parietal YES NO
lobe damage

(dorsal stream)

{a) Parcaptual orientation matching

(= Choanirod
() Active “posting™

Milner and Goodale (1995) studied D.F., a 34-year-old woman who suffered damage to her ventral
pathway from carbon monoxide poisoning. D.F. was not able to match the orientation of a card
held in her hand to different orientations of a slot. She Performed poorly in the static orientation-
matching task, did well as soon as action was involved. It is a case of single dissociation; judging
orientation and coordinating vision and action involve different mechanisms. People with damage
to dorsal streams can judge visual orientation, can’t accomplish the vision + task. A better
description of the dorsal pathway would be the how pathway, or the action pathway. In our normal
daily behavior we aren’t aware of two visual processing streams, one for what and the other for
how they work together seamlessly as we perceive objects and take actions toward them.
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Psychophysical experiments that measure how people perceive and react to visual illusions have
demonstrated the dissociation between perception and action that was evident for D.F.
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Lecture 14

PERCEPTION
Perceiving Objects and Scenes
Researchers have found neurons that responded best to more complex stimuli. Neurons that
respond to similar stimuli are often grouped together in one area of the brain. A structure that is
specialized to process information about a particular type of stimulus is called a module.

LA
(a) (b) (c) (d)

e How a neuron in a monkey’s temporal lobe responds to a few stimuli. This neuron responds
best to a circular disc with a thin bar.(Adapted from Tanaka et al., 1991.)

e Brain has been called “The most mysterious thing in the world.” here are some reasons why
it is mysterious.

e The neural circuits involved in creating a “face-detecting” neuron extremely complex.

e Each neuron in the cortex receives inputs from an average of 1,000 other neurons. Therefore
the potential connections between neurons in the cortex is astronomical.

e Imagine the vast complexity of the neural interconnections that must be involved in creating a
neuron that responds best to faces
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FFA

(a) (b)
(a) Monkey brain showing the location of the inferotemporal (IT) cortex. (b) Human brain showing
the location of the fusiform face area (FFA), which is located just under the temporal lobe.
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=
g 10
e
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Faces Nonfaces

Size of response of a neuron in the monkey’s IT cortex that responds to face stimuli but not to
nonface stimuli. (Based on data from Rolls & Tovee, 1995.)
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pee fer rod

o relerred

Do fer rod

o relerred

(D)

(a) The parahippocampal place area is activated by places (top row) but not by other stimuli
(bottom row). (b) The extrastriate body area is activated by bodies (top), but not by other stimuli
(bottom). Even though stimuli like faces and buildings activate specific areas of the brain, these
stimuli also activate other areas of the brain as well.
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(a) Segragation by category (b) Response magnitude
Maximal Raspose to: Parcent Activation
B Houses W Faces 8

B Chairs [ No difference -1 Vi 4

The photo above shows fMRI responses of the human brain to various types of stimuli: (a) areas
that were most strongly activated by houses, faces, and chairs; (b) all areas activated by each type
of stimulus. (From Alumit Ishai, Leslie G. Ungerleider, Alex Martin, James V. Haxby, “The
representation of objects in the human occipital and temporal cortex,” Journal of Cognitive
Neuroscience,12:2 (2000), 35-51. © 2000 by the Massachusetts Institute of Technology.)

Perception is complex

In 1960s’ it was predicted that devices with capacities approaching human vision would be
available within 10 or 15 years.

Designing a computer that could equal human vision is still not possible due to following reasons.
e The stimulus on the receptors is ambiguous

e Objects can be hidden or blurred

e Objects look different from different viewpoints
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