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UNIT 1: THE DEFINITION AND HISTORY OF PSYCHOLOGY

QUESTION #1.1: What is the definition of psychology?

Psychology is best defined as the "scientific study of behavior in
humans and animals." Some definitions are a little broader, including
“mental processes,” but the essential features of psychology involve
“science” and “behavior.” Behavior is what people and animals do: e.g.,
what a person says about last night®"s dream, or how long it takes a rat
to run a maze, or which brand of perfume a customer purchases.

Maybe you thought that psychology was the "study of the mind" due to
the fact that the prefix psyche is Greek for mind, soul, spirit, and
the suffix ology refers to the study of something. About a hundred
years ago, John Watson decided that psychology should be a science:
not just a vague and introspective reflection on our own thoughts and
feelings. Watson urged that psychology be defined as the scientific
study of behavior (since it was only overt behavior, and not the mind
itself, that could be studied objectively). Since about 1920, most
university psychologists have accepted Watson®"s definition. So, think
of psychologists as scientists who study behavior.

Introspection was the First technique for studying the mind

THE BEGINNING
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There are some terms related to psychology that are frequently confused
with it. You must be able to distinguish between psychology and fields
such as psychiatry, psychotherapy and psychoanalysis. These are not
branches or sub-fields of psychology.


https://youtu.be/mzsLqsq8Gvw

Psychiatry is a branch of medicine specializing in the treatment of
patients with mental disorders. Psychiatrists are medical doctors, and
have been through medical school, an internship, residency training,
and board certification as specialized physicians. The letters M.D. or
D.0O. usually appear at the end of the name. The letters at the end of
the name of a psychologist may be Ph.D., Ed.D., or Psy.D., and so it
may be appropriate to address a psychologist as '"Dr." but he or she is
not a physician.

There is one important difference between what psychologists and
psychiatrists can do. Under the current laws of most states and
countries, the ability to write prescriptions for psychiatric
medication is limited to physicians. So, If you needed a prescription
for an anti-depressant like Prozac, you would have to go to a
psychiatrist (or other physician); a psychologist could not legally
write the prescription under current laws in most states.

Here is how to remember what psychiatrists can do.

Look at “psychiatrist” and see the pills he can prescribe

sjc‘\.a.'fr’.s‘l‘

Notice that the word psychiatrist unlike the word psychologist repeats
the letter i. Now, look at the dots above those letters, and imagine
that they are little Prozac pills.

Psychotherapy is a form of treatment emphasizing communication. A
psychotherapist is a mental health professional who treats patients
("'clients'™) by communicating with them. Usually, this takes place in
verbal form: talking and hearing. Here is how to remember that.

FSYCHZO ERAPY
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At the very middle of the word psychotherapy you find the letters t and
h and they stand for talking and hearing, the kind of communication
that goes on in psychotherapy.



Only some psychologists, clinical psychologists, can perform
psychotherapy, but most psychologists do not, working instead In some
other branch of psychology. Some psychiatrists perform psychotherapy,
but most do not, relying instead on other forms of psychiatric
treatment, such as medication. Not all psychotherapists are
psychiatrists or psychologists. Some psychotherapists may have
professional training as a marriage counselor, social worker, nurse, or
member of the clergy (e.g., priest, minister, imam or rabbi), such as a
hospital chaplain.

Here is how to remember that not all psychologists are
psychotherapists, and not all psychotherapists are psychologists.
Notice the overlapping relationships between these categories.

Not all psychologists are psychotherapists.
Not all psychotherapists are psychologists.
Clinical psychologists represent the overlap.
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Psychoanalysis refers to the theories of the mind and psychotherapeutic
techniques developed by Sigmund Freud (pronounced FROID). Do not use
the noun psychoanalysis or the adjective psychoanalytic or the verb to
psychoanalyze synonymously with psychology, psychotherapy, or
psychiatry, but only to refer to that which is Freudian.



Freud himself was a medical doctor, so we can also call Freud a
psychiatrist. He treated his patients by talking with them, so we can
also call him a psychotherapist. Whether or not we can also call Freud
a psychologist depends upon whether or not we consider his research
methods sufficiently scientific to warrant that title.

A psychoanalyst is someone, usually a psychotherapist, who has received
specialized formal training in Freudian theory and techniques. Until
about 1960, most American psychiatrists and psychotherapists were of a
psychoanalytic orientation. Today, most psychiatrists emphasize
medication as the main approach to treatment, and most American
psychotherapists follow other, non-Freudian theories and techniques of
treatment.



QUESTION #1.2: What makes psychology scientific?

Empiricism emphasizes objective and precise measurement. Psychology is
a science because it follows the empirical method. The scientific
status of any endeavor is determined by its method of investigation,
not what it studies, and certainly not by who did the investigation.
All true sciences use the empirical method.

Psychology and the other behavioral or social sciences (sociology,
anthropology, economics, political science) are not as precise in their
measurements as are biology, chemistry or physics, but to the extent
that psychologists use empirical evidence, the findings of psychology
may be referred to as scientific.

It is this emphasis on the empirically observable that made it
necessary for psychology to change its definition from the study of the
mind (because the mind itself could not be directly observed) to the
science of behavior. We can directly observe and carefully measure
externals such as what a person does, says, and marks down on a
psychological test. We cannot directly observe a person®s mind (e.g.,
internal thoughts, emotions). Even brain scans do not directly measure
what a person thinks or feels, but only how the brain is acting.

Here is how to remember that a psychologist is a scientist who studies
behavior using the empirical method. Notice that in the word
psychologist the letter O is repeated twice. That does not happen in
psychiatrist or psychoanalyst or even psychotherapist. Imagine that
those letters are eyeballs opened wide, so that the psychologist can
better observe behavior: e.g., what a rat does in a maze or how a
patient behaves.

The letters O look like two eyes observing
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Pseudo-psychology is phony, non-scientific speculation about human
behavior. Astrology (trying to predict a person"s behavior or character
on the basis of the position of planetary bodies) is generally regarded
as a pseudo-science because of its origin in ancient Babylonian
religion, not in the modern science of astronomy, which carefully
measures and calculates the position of the planets. If someone were to
gather enough data to prove that astrology could consistently and



systematically predict behavior or character, then astrology would
become a genuine science. However, until that evidence is presented,
scientists, including psychologists, prefer to err on the side of
skepticism and regard astrology as a pseudo-science.

Common sense, by itself, is not sufficient for science. Common sense refers
to generally accepted ideas about human behavior, but many of these
have not been subjected to the kind of systematic investigation that
formal science demands. Common sense tends to limit its database to
self-reflection (introspection) and over-emotionalized, isolated
examples (anecdotes), some of which might even be contradictory. Common
sense may be a starting point for some of our hypotheses about human
nature, but we cannot stop there: we must go forward and systematically
gather empirical data to test those hypotheses. So, it is best not to
use the term common sense in this course.

Common sense is not science
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GRAMMAR LESSON: The word hypothesis is singular. The plural word
would be hypotheses.

Data are the bits of information that are observed by psychological
research. Within the social sciences, it is best to regard the term
data as a plural word. So, we should say these data are instead of this
data is. Within other fields, such as information technology, data is
regarded as singular (a base of information) and therefore, in that
field, people say this data is.



GRAMMAR LESSON: The word data is plural, and means “facts.” The
term for a single bit of information is datum.

A_theory is an abstract concept which science uses to understand,
explain, or control what is being studied. Theories are never to be
seen as substitutes for an insufficiency of facts. Theory works
together with observed data to form scientific knowledge.

DATA + THEORY = KNOWLEDGE

IT we have only theory, but no data, we do not have scientific
knowledge, but only idle speculation. If we have only data, but no
theory to make sense of those data, then we are left with meaningless
trivia. Both theory and data are essential components of scientific
knowledge. Scientific knowledge is always growing. Sometimes the growth
is produced by new data (more facts to back up an old theory, or
perhaps challenge an old theory) and sometimes the growth is due to a
new theory that does a better job of explaining existing data.

Inference is the process of reasoning from something directly observed
to something else not directly observed. This word comes from the verb
to infer. Psychologists observe behavior and then make inferences about
why the person (or animal) behaved in that way. Emotions, motives, and
abilities are never directly observed, but only inferred. Here are some
examples of inferences that psychologists (or you yourself) might make.

OBSERVATION INFERENCE
The patient scored high on the The patient is feeling very
depression scale. depressed.
The cat went to the water bowl The cat is more thirsty than
before going to the food bowl. hungry right now.
That guy plays his music too loud. He is a jerk.

Science tries to explain the natural world with theories of cause and
effect. Sometimes we observe an effect, and infer a likely cause.

OBSERVATION effect INFERENCE cause
The little girl is crying. She probably fell and got hurt.

Of course, if the cause was not essential to produce the effect, we
could be mistaken, for there may be some other cause of the observed
behavior. Perhaps the little girl was not able to use the swing because
another child cut in front of her: she was not physically hurt, but her
sadness was due to disappointment.


https://youtu.be/D48onRYc9dY
https://youtu.be/8EiTPYkE218

Sometimes we observe a cause, and infer a subsequent effect.

OBSERVATION cause INFERENCE effect
That little boy is being badly He will grow up to become a
beaten by his father. serial killer.

Of course, if the cause is not always adequate to produce the effect,
these predictions can be mistaken. Predictions are much easier in a
science like physics, where all hydrogen atoms always react in the same
way. In psychology, we must keep in mind that people do not merely
react, but they respond. Between the cause (an environmental stimulus)
and the effect (the response) is an organism (a person or an animal).
The stimulus is always something external, a change in physical or
chemical energy that the organism can perceive (e.g., a loud sound).
The stimulus is not an internal drive (e.g., hunger). The organism is a
person or animal who perceives the stimulus and then creates a
response. The response is what the organism does (e.g., action, speech,
performance, choice, scores on a test). The stimulus elicits a
response; the organism emits a response.

STIMUOLUS CRGANISHM RESPONSE
= wWhat just = = the person= = what the =
= happened = = or animal = = grganism now =
= in the =========3= wWho has ============3= thinks, feels,=
= porganism's = = just been = = or does =
= enyironment = = stimulated= = =

GRAMMAR LESSON: The word stimulus is singular. The plural is
stimuli.

Because no two people are exactly alike, there is only a limited
ability to predict if a given stimullus will lead to a given response.
Psychologists disagree about whether these differences are due to free
will (different organisms make different choices on how to deal with
the same situation) or whether different responses are determined by
the different background factors (e.g., heredity, early childhood)
influencing later responses to later stimuli.

So let us be cautious when we infer what will become of an abused
child. Perhaps the mistreated little boy will become a serial killer,
or perhaps he will develop a great empathy for other abused children,
and become a police officer, nurse, social worker or psychotherapist
who tries to help others in the same situation.

This course in psychology will overlap in its topics and methods with
other courses. The sciences of biology and sociology also use the
empirical method and study human life, but their focus is different.
Biology has a micro focus, and looks at human life as organ systems and
metabolism. Sociology has a macro focus and looks at human life in
terms of participation in larger units: groups and cultures. Think of



psychology as the bridge between biology and sociology. The Ffirst few
units of this book emphasize the physiological areas of psychology, and
the last units will overlap with sociology.

BIOLOGY PSYCHOLOGY SOCIOLOGY
Study human life as | Study human life as | Study human life as
Organ systems of Individual centers Participants in
tissues and of thought, group and cultural

metabolism emotion, and action processes

The relationship between psychology and religion is often debated. Some
(but not most) scientists are atheists who view religion as not much
more than superstition or pseudo-science. Sigmund Freud (the
psychoanalyst) and B.F. Skinner (the Behaviorist) thought that as
science came to better understand human behavior, there would be less
reliance upon religion.

On the other hand, some religious extremists may oppose science. Cult
leaders may claim to be the only authority on everything and forbid
their followers from consulting science. Some traditional religious
fundamentalists take scripture (e.g., the Bible, Torah, Quran)
literally, and contend that scripture contains all that we need to know
about human nature, and therefore, we do not need a science of
behavior.

On the relationship of religion and psychology, this book takes the
middle position: there is no contradiction between the two because they
employ different methodologies in coming to conclusions about human
nature. Psychology and other sciences use the empirical method of
observation. Religion gets its knowledge from revelation: scripture, a
prophet, a pope, etc. Science tells us what people are like, while
religion tells us what people should be like. Psychology searches for
techniques to promote mental health, while religion seeks salvation. It
is the contention of this book that one can be a devout Christian, Jew,
Hindu, Jain, Sikh, Zoroastrian, Muslim or Buddhist and also be a good
scientist. The religiously devout should not be concerned that
psychology, or any other science, is going to conclude that God does
not exist, or come up with another formula for saving one"s soul.

SCIENCE RELIGION
Method Empirical observation Revelation
Truth as Valid data Enduring values
Human nature The way it is The way it should be

Most psychologists, psychiatrists, and psychotherapists are not
atheists, but have some religious affiliation. Indeed, many Catholic
priests, Protestant ministers, and Jewish rabbis blend modern
psychotherapeutic techniques with traditional spiritual counseling in
what is known as pastoral care.



QUESTION #1.3: Who were the major figures and schools in
the historical development of psychology as a science?

We could go back to the first human who introspected, and reflected
upon questions such as Why do I feel what 1 feel? think what 1 think?
do what 1 do?

We could start on the continent of Africa, with the Egyptian physician
Imhotep, who dissected and observed the human body. His later Greek
counterpart, Hippocrates, is better remembered, probably because his
writings have been better preserved. Hippocrates concluded that mental
disorders were not due to demonic possession, but to physical problems
with the body. He is also credited with the first physicians’ oath
embodying ethical principles and professional obligations. Galen, who
lived in Rome during the first century of the common era, concluded
that the brain and nervous system had a central role in thought and
emotion. A clearer understanding of how mind and body interact had to
await the foundation provided by chemistry and biology in the last
hundred years.

Philosophers and theologians have long addressed the question of human
behavior and free will (the idea that people actually choose what they

are going to do) or determinism that thoughts, emotions, and behaviors
are completely determined by forces beyond our control (e.g., heredity,
environment, the unconscious). In ancient Greece, Socrates advocated
the use of questioning as a method of furthering knowledge. His
student, Plato, concluded that the healthy mind (soul) was governed by
reason and kept the body"s passions and the quest for honor in check.
Plato’s student, Aristotle, advocated more of an empirical approach to
understanding the world, but he did not always stick to rigorous
observation. For example, Aristotle used mere reasoning to conclude
that the heavier an object is, the faster it will fall to earth. It
took almost two thousand years before Galileo actually performed an
experiment at the leaning tower of Pisa to conclude that it was an
object"s mass density, not its weight, which determined the rate of its
descent.

Modern science is generally traced from events in Europe known as the
Renaissance and the Enlightenment. British philosophers such as Bacon
and Locke emphasized the importance of empiricism as the basis for
science. Gradually, the empirical method advanced with the use of the
telescope to observe the planets, the microscope to detect germs, and
the laboratory to perform experiments on chemicals, cells, and
electricity.

Science needs math. In 19t century England, nursing pioneer Florence

Nightingale and physician Sir Francis Galton applied statistics to
health care and epidemiology: "Wherever you can, count.”™ In Germany,

physicist Gustav Fechner (say "FEK ner'™) developed mathematical
formulas that related the brightness of light to the ability of humans
to detect the stimulus. Today, we would regard much of the research of
Galton and Fechner as being within the field of psychology.

The first psychology research laboratory is usually credited to Wilhelm
Wundt (say ""VOONT') of Leipzig, Germany, in 1879. He was a physician
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by training, but developed an interest in investigating human behavior.
He established the first university department of psychology, and the
Ffirst professional journal in the field. However, much of his
laboratory work would not be considered true experiments by present day
standards. His main research technique was still introspection,
reflecting on his own private mental activities. Wundt"s school was
known as German Structuralism because he maintained that the structure
of the mind could be inferred from observing the structure of its
thought. Wundt influenced the first generation of scientific
psychologists in Europe and abroad.

On this side of the Atlantic, William James was an American physician
who offered the first U.S. course in psychology in 1875 and also
developed a demonstration laboratory at Harvard. He also studied the
contents of his own "'stream of consciousness'™ but acknowledged some of
the limitations of introspection. His school became known as American
Functionalism because he emphasized how organisms function with respect
to their environments. Although James recognized the power of habits,
he championed the doctrine of free will: that people are not mere
billiard balls reacting to their environment, but conscious organisms
with the power of deciding how to respond.

More than anyone else, it was William James who put together the modern
Ffield of psychology in his definitive book, Principles of Psychology in
1890. The field of modern scientific psychology is actually triangular,
with the three corners representing the three starting points of
medicine, natural science and philosophy. Each of these left a
different focus in the study of human behavior: clinical practice,
laboratory research, or theoretical formulations. William James had
training as a physician, a laboratory for some rudimentary research,
and a growing interest in pragmatic philosophy.

The triangular field of psychology

PHILOSOPHY

THEORY

PRACTICE RESEARCH

MEDICINE NATURAL SCIENCE
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Today, a good undergraduate curriculum in the field of psychology must
cover all the corners of this triangle. Regardless of your future
career objective within the field of psychology, you must learn about
its theories, research methods, and clinical applications.

The American Psychological Association was founded in 1892 by G.
Stanley Hall of Clark University. Credit for the current definition of
psychology should go to John B. Watson (the founder of Behaviorism)
who urged that psychology reject the purely introspective approach of
studying the mind, and define itself as the science of behavior, even
if that shifted the data of psychology from the armchair study of the
mind to observing animals iIn cages.

Pioneers in psychology
NAME DATES COUNTRY | BACKGROUND METHODS
Weber 1795-1878 Germany Physiology Math
Laboratory
Fechner 1801-1887 Germany Physics Math
Laboratory
Dix 1802-1887 U.sS. Nursing & Reform of
Activism Mental Health
Nightingale 1820-1910 | England Nursing Statistics
Cases
Galton 1822-1911 England Medicine Statistics
Wundt 1832-1920 Germany Medicine Introspection
Laboratory
Bucke 1832-1903 Canada Medicine Introspection
Literature Cases
James 1842-1910 U.S.A. Medicine Introspection
Art Laboratory
Pavlov 1849-1936 Russia Medicine Laboratory
Physiology
Hall 1844-1924 U.S.A. Divinity Survey
Laboratory
Ladd-Franklin | 1847-1930 U.S.A. Psychology Animal
behavior
Ebbinghaus | 1850-1909 Germany Philosophy Graphs
Laboratory
Ramon y 1852-1934 Spain Medicine Laboratory
Cajal Physiology
Kraepelin 1856-1926 Germany Medicine Cases
Freud 1856-1939 Austria Medicine Introspection
Cases
Binet 1857-1911 France Law Testing
Entomology
Calkins 1863-1930 U.S.A. Philosophy & Introspection
Psychology
Titchener 1867-1927 England Philosophy Introspection
Physiology
Washburn 1871-1939 U.S.A. Psychology Animal
Behavior
Watson 1878-1958 U.S.A. Psychology Laboratory
Wertheimer | 1880-1943 Czech Psychology Laboratory
Note: psychology’s female pioneers are in a different font.
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Modern psychology owes its advances to men and women who differed
greatly in terms of their academic training, research methods, topics
of interest, and countries of origin. Although most of the earliest
figures in psychology were white males, the field soon attracted women
and persons of all ethnic backgrounds. Margaret Washburn was the first
woman Ph.D. in psychology in 1894. Mary Whiton Calkins was the first
woman president of the American Psychological Association in 1905.
Kenneth B. Clark was the first African-American president of the
American Psychological Association, over a half century ago. Today, two
thirds of the students in American graduate programs in psychology are
women. Around the world, the figure is well above three-quarters.

Many of the pioneers of scientific psychology developed a loyal cadre
of followers who continued to advance the founder’s research and
theory. One early school was the Structuralism of Wundt. It developed
in Germany, but was brought to England and the U.S. by Edward
Titchener. Structuralism was based primarily upon introspection and
assumed that the structure of the mind could be inferred by observing
the structure of how it perceived. The approach of William James became
known as American Functionalism. He wanted to focus more on how the
organism adapted to its environment, but he still used introspection in
the form of following his own "stream of consciousness'. The more
extreme environmental approach of Behaviorism rejected introspection as
unscientific, and instead suggested that research be confined to
laboratory studies of human and animal behavior.

When the school started
Before 1900 After 1900
w Structuralism Psychoanalysis
H Wundt: demo labs Freud: case studies
E | European | and introspection and introspection
R
E
Functionalism Behaviorism
S James: demo labs Watson & Skinner:
T and introspection serious labs
A | American
$ Humanism
E Maslow & Rogers: case
D studies and
introspection

Within psychotherapy, the first great school was Freud®s
psychoanalysis, with its emphasis on the unconscious determinants of
behavior: sexual and aggressive drives. After 1960, the psychoanalytic

hold on American psychotherapy gave way to the more Humanistic approach

of Rogers, emphasizing free will, and the great reservoir of human
potential and goodness.
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SCHOOLS OF PSYCHOLOGY

School Start major studied branch research
figure(s)

STRUCTURALISM | 19c Wundt perception Experimental | demo
Titchener labs

FUNCTIONALISM | 19c James adaptation to Experimental | demo
Angell environment labs

PSYCHOANALYSIS | 19c Freud unconscious Clinical Cases
Erikson sex &

aggression

BEHAVIORISM 20c Pavlov conditioned Experimental | serious
Watson behaviors labs
Skinner

HUMANISTIC 20c Adler free will Clinical Cases
Rogers
Mas low

COGNITIVE 20c Schachter expectation Experimental | Serious

21c Beck interpretation | Clinical labs,

Csikszent- flow Industrial cases,
mihaly Big Data
Seligman

QUESTION #1.4: What are the major fields of psychology
today?

Modern psychology is a hybrid science, a tree with many roots and many
branches, but a common trunk of empirical methodology. As in other
professions (e.g., medicine, engineering), most psychologists tend to
specialize in one particular field of psychology, but these fields
often overlap, so a psychologist might work in more than one field.

Clinical psychologists are still the most numerous field. These are the
psychologists who work with mentally ill patients, alongside
psychiatrists, social workers, and nurses. Many clinical psychologists
are in private practice, while others work for hospitals, health
maintenance organizations, prisons, or agencies. Some clinical
psychologists assess the mental health of patients and diagnose
specific mental disorders. Some clinical psychologists perform
psychotherapy, while others use other techniques of treatment or
specialize in diagnosis.

Industrial /7 Organizational psychologists (1/0) study the workplace. They
may be in private practice, or be employed by large private companies,
consulting firms, government agencies, or the military. Industrial
psychologists focus on selecting, training, and supervising workers.

Consumer psychologists study the marketplace. They help determine
which people are the best source of potential customers for a product,
which products will sell, and how to advertise to products.

Comparative psychologists study different animal species. Ethologists
study animals in natural habitats: feeding, mating, aggressive, and
other social behaviors.

14



Experimental psychologists work primarily in laboratories, studying
topics such as sensation, perception, learning, and memory.

Developmental psychologists focus on specific stages of the lifespan:
infants, toddlers, children, adolescents, young adults, and/or old age.

Social psychologists study how people respond to interpersonal stimuli:
attitude change, prejudice, group behavior, and conformity to cultural
norms.

For example, T.L. Brink has researched the later life cycle. This work
in gerontology would be part of developmental psychology. He has
performed experiments on the best way to assess memory decline, so that
could be called experimental psychology. Most of his books have been
about the assessment and treatment of mental disorders in later life,
which would be in the clinical area. He had a consulting firm which
specialized In recruitment and assessment of engineers, which would be
1/0). More recently, he has done consulting on entrepreneurship and
marketing, which puts him in the area of consumer behavior. Currently,
he is doing research on attitudes toward cancer treatments, which would
be more in the social psychology field.

Psychiatry is not a branch or a sub-field of psychology, but separate
profession, rooted in medicine. Psychotherapy and psychoanalysis are

not branches or sub-fields of psychology, but overlapping fields (in

which most of the practitioners are non-psychologists). Pseudoscience
is not a branch or sub-field of psychology, but a non-scientific (or

anti-scientific) alternative view of how we should study the behavior
and mental processes of humans and animals.

15
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Fields of psychology

specialty proportion where they work activities
Clinical About half | Private practice | Diagnhosis
Clinics Psychotherapy
Hospitals
Universities
Cognitive Small but Universities Basic Research
growing
Community Small but | Government Applied Research
growing Universities
Comparative Small Universities Basic Research
Consumer Small but | Corporations Applied Research
growing Private practice
Counseling a tenth Private practice | Counseling
Clinics
Hospitals
Universities
Cultural Small Universities Basic Research
Applied Research
Developmental Small but Universities Basic Research
growing Applied Research
Educational Small but | Schools Applied Research
growing Universities
Engineering Small but | Corporations Applied Research
growing Universities
Environmental Small Universities Applied Research
Forensic Small but Law enforcement | Applied Research
growing
Gender Small Universities Basic Research
Health Small but Hospitals Applied Research
growing Universities
Industrial — Small but | Corporations Applied Research
Organizational | growing Private practice
Military
Learning Small Universities Basic Research
Medical Small but Hospitals Applied Research
growing Universities
Personality Small Universities Basic Research
Political Small Universities Applied Research
Campaigns
School Small but | Schools Applied Research
growing Universities
Sensation & Small Universities Basic Research
perception
Social Small Universities Basic Research
Sports Small Sports teams Applied Research

16




UNIT 2: RESEARCH METHODS

QUESTION #2.1: What does psychology study?

Science observes variables. A variable is something that can change, and
can be measured. (A constant is something that does not change.) Any
report of scientific research should describe how the variables were
measured. This constitutes the operational meaning of those variables.
A good operational definition is one that can be measured precisely and
is quantifiable. Operational definitions should also be valid and
reliable, but that will be explained in the next chapter.

There are two types of variables: dependent (observed effects) and
independent (usually understood to be the possible causes of those
effects). In psychology, the dependent variable will always be some
form of behavior. Going back to the stimulus and response model
introduced in the first chapter, It can be said that in psychology, the
dependent variable corresponds to the response. Here are some examples
of dependent variables and their operational definitions.

ORGANISM DEPENDENT OPERATIONAL
VARIABLE DEFINITION
Rat Performance running | Number of seconds it took
a maze to get through the maze
Voter Attitude about a Whom the voter says that
political candidate | she will vote for
Consumer Decision to Whether or not the
purchase a product consumer purchases the
product
Worker Absenteeism How many times last year
the worker did not show up
for a scheduled shift
Patient Depression Score on a valid and
reliable depression scale

All decisions are dependent variables, but not all dependent variables
are decisions (e.g., outcomes).

In psychology, whenever we are talking about actions, decisions,
choices, attitudes, performance, or scores on tests, we are talking
about dependent variables. OF course, each of these variables could
also be seen as a cause of some other event further down the chain. The
rat may receive a reward for running the maze quickly, the worker might
get fired for his absenteeism. However, in psychology, the dependent
variables are behaviors, not the later consequences of the behaviors.

Independent variables are the potential influences upon behavior. Some

independent variables are stimuli coming in from the environment. Here
are some examples of such independent variables.
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ORGANISM INDEPENDENT DEPENDENT VARIABLE
VARIABLE (influenced by the

(stimulus factor) independent variable)
Rat Shape of the maze Performance running the maze
Voter Campaign materials Attitude about political candidate
Consumer Advertisement Decision to purchase a product
Worker The surf report Absenteeism
Patient Death of his wife Depression

three months ago

All stimuli are independent variables, but not all independent
variables are stimuli. Another type of independent variable would be
something in the organism®s background that also influences the
organism®s behavior. This can include hereditary factors or experiences
during a formative time in the organism®s life, such as early
childhood.

ORGANISM INDEPENDENT DEPENDENT VARIABLE
VARIABLE (influenced by the
(background factor) independent variable)
Rat Age of rat Performance running a maze
Voter Raised by parents who Attitude about a political
were strict Republicans | candidate
Consumer Female gender Decision to purchase a product
Worker His father was an Absenteeism
alcoholic
Patient He was orphaned in Depression
childhood

The goal of science is to understand, predict, and control.

Science tries to explain things in terms of cause and effect.
Psychology is the science of behavior, so it tries to explain behavior
in terms of independent and dependent variables. Here are examples of
different kinds of predictor variables.

We call these predicted outcomes criterion variables. The topic of a
study is usually defined by the criterion variable.
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ORGANISM PREDICTOR DEPENDENT

VARIABLE VARIABLE
(outcome)
Rat The rat ran the maze The rat will
quickly yesterday probably run the
maze quickly
DV: past performance again today
Voter She voted Republican She will probably
last time vote Republican

again this year
DV: previous decision
Consumer She is a woman She will probably
look for clothes
in the women’s

1V: background section

Worker His supervisor has He will probably
evaluated him as be absent more
“irresponsible” often than the

other workers
DV: past assessment
Patient He is now getting Depression will
psychotherapy probably subside
in eight weeks

1V: treatment

QUESTION #2.2: Whom does psychology study?

Psychology studies the behavior of people and animals. We use the term
subject to describe the person or animal (the organism) whose behavior
we are studying. We do not use the term subject to describe the topic
of the study. (The topics are defined by variables studied.) We will
use the terms subject, participant, case, and organism interchangeably
in this book. So, a given subject could be a rat, a pigeon, a dog, a
human patient, a worker, a voter, or a consumer.

The population is the general class of subjects we are studying.
Examples of populations might be all rats of a certain species, all
female consumers, all U.S. voters, all workers in a certain industry,
all depressed patients. Any one particular member of such a population
would be one subject.

Unless we are doing a complete census, we cannot directly observe all
the members of a given population. We only get data from a few
subjects. A sample refers to the subjects actually observed. Examples
of samples would be: the rats (n = 24) which we observed running this
particular maze, the voters (n = 980) whom we polled, the customers (n
= 123) who registered their product purchases on the WalMart website,
the workers (n = 14) on the dayshift in the shipping and receiving
department, and patients (n = 34) receiving psychotherapy for
depression at the clinic.
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Science must get data from large and representative samples

CIENCE
qNTHES'ZES

AMPLES

There are two essential features of good sampling. The first is an
adequate sample size. In general, the larger the sample is, the more
significant the data are. The second feature is that the sample be
representative of the population. In general, a sample is
representative of the larger population the sample and the population
are similar on the most relevant background variables: gender, age,
geography, etc.

Representativeness Is even more important than absolute size. If our
sample of 980 voters all came from a gun show, we should not expect our
sample to represent the population of U.S. voters on a topic such as
gun control. 1f our sample of 123 clothing customers were all large
sized women, that would not representative of all the clothing
customers who may have different clothes buying experiences and
preferences.

One kind of sample that is rarely representative is when the subjects
are self-selected. IT we have a banner ad inviting people to go to our
website to vote about social security benefits, those who respond will
not be a representative sample of U.S. voters. People who are more
motivated on this topic will be over-represented. People who are more
fervent iIn their attitudes are more likely to participate. In the case
of this example of social security benefits, few young people might be
motivated enough to make the effort to call in, while many older
persons living on social security would definitely want their views
made known. (Some might even call in several times.)
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The best form of sampling is random. That word should not imply
“haphazard.” Random sampling is done in such a way that each subject
in the population has an equal chance to be included in the sample.
Most student projects are not close to being random, but are samples of

convenience using those subjects who were easiest to access (e.g-,
students walking across campus).

Some forms of psychological research take a sample and divide it into
separate groups that are then compared. These groups may be defined by
independent variables (e.g., male vs. female) or by allowing the
subjects to self-select their grouping (e.g., Democrats vs.
Republicans) in which case the grouping would be done on the basis of a
dependent variable.

Part / Whole Relationships

Sally Jones (one subject)
First group (women) Maria Garcia (one subject)
Betty Williams (one subject)
Michelle Nguyen (one subject)

mrrTo=>Wwm

Bob Smith (one subject)
Second group (men) Juan Gonzalez (one subject)
Bill Johnson (one subject)
Eric Wong (one subject)
Subjects not observed

Z0=—+H4>rcCuvoT

The relationship between population, sample, group, and subject
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QUESTION #2.3: How does psychology study behavior?

Most psychological research begins with a specific question. Usually
that question is based upon some theoretical or assumed relationship
between variables, and generates a specific prediction. A hypothesis
(plural hypotheses) is what we call a specific prediction that guides
research. The purpose of research is to gather data that can test the
hypothesis. The hypothesis is to research what diagnosis is to clinical
work: a starting point for the treatment proposed at present, based
upon a past fund of knowledge, and confirmed (or not confirmed) by
future results.

GRAMMAR LESSON: The word hypothesis is singular. The plural is
hypotheses. The adjective would be hypothetical.

Visualize the triangular field of psychology as a pyramid of knowledge.
The base of the pyramid must be larger than the capstone. The base of
the pyramid is formed by the data, while the capstone is theory. When
research supports a hypothesis consistent with a theory, that theory is
supported by the data.

Psychology’s Pyramid of Knowledge

PHILOSOPHY

MEDICINE
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There are four major forms of psychological research: introspection,
the case study, the correlational survey, and the experiment.

Introspection means self-reflection, looking within at our own thoughts,
emotions, and behaviors. This is the oldest form of psychological
research, going back to when the first human exercised these powers of
self-reflection, asking "Why do I do what 1 do? think what I think?
feel what 1 feel?" Each of us has used introspection as starting point
for our ideas on human behavior, but few of us have been as systematic
as the great theologian Augustine (354-430 C.E.) in his autobiography.
Even as late as a hundred years ago, introspection was still the major
research technique in academic psychology, used by Wundt, Titchener,
James, and Calkins. Although these 19th century psychologists developed
many sophisticated guidelines for improving introspection, It was
rejected by Watson as being insufficiently scientific for what he
hoped psychology would become: a laboratory science.

There are several limitations to introspection. First, and foremost, is
that of bias. The observer (the psychological researcher) is also the
observed. People may not report what they are really feeling or
thinking, but what they prefer to imagine that they were thinking or
feeling (or what they think will present themselves in the best light
in front of others who may be reading their research).

GRAMMAR LESSON: Bias is the singular noun, not biasness. The plural
Is biases. Bias is also a verb. Its adjectival form requires the ed and becomes
biased. So, do not say “He was bias” but “He was biased” or “He had bias.”

A related problem is that the observation may change what is being
observed. When someone knows that he is looking at (and attempting to
record) his own thoughts, that very process might alter those thoughts,
changing the course of the stream of consciousness. Thinking about your
thoughts changes what you are thinking about.

Another problem is that the sample size (n = 1) is too small and not
representative: Augustine may have given us a great example of his
self-reflection, but he was a genius and a saint, titles to which most
of us may only aspire.

We must agree with Watson on one point: introspection proves nothing,
at least in the sense that it cannot establish a cause and effect
relationship between the emotions, thoughts, and actions that emerge in
our minds. However, Watson may have been too quick to completely reject
introspection from modern academic psychology. While introspection
cannot test hypotheses, it may generate a hypothesis that could then be
tested by some other research method.
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The case study is an in-depth study of one particular subject. The
individual in question might be a famous person, and so the case study
would be a biography that gives an account of the subject’s background
and later behavior. In clinical psychology case studies are frequently
done on individual patients, describing the initial presentation of
symptoms, psychometric assessment, relevant background, diagnosis,
course of treatment, and outcomes.

Unfortunately, the case study has some of the same limitations that we
find in introspection. Most obvious is the limited sample size (n = 1).
Neither is the sample usually representative. Biographies are usually
written on the most famous persons of the past, due to their great
accomplishments (e.g., Leonardo da Vinci) or the great evil they have
done (e.g., Hitler). Such individuals are not typical of even their own
times and cultures, let alone the entire human race.

Even the problem of selective observation and bias is present in case
studies. The person who wrote up the case study (e.g., Freud) may have
looked for certain things that fit a certain theory, and ignored those
data that did not fit.

Case studies, like introspection, prove nothing in the sense that they
cannot establish a cause and effect relationship between the events in
a person’s life: merely a record of what happened next. However, while
case studies cannot test hypotheses, they may be yet another source of
hypotheses which would then have to be tested by some other research
method. The other great use of case studies, especially within the
clinical branch of psychology, is that they serve to illustrate how to
do something: diagnosis, treatment, etc.

Surveys measure several variables in a large sample, and then attempt
to Ffind a relationship (correlation) between the variables. There are
several ways that surveys can be done. Most questionnaires are surveys,
but most surveys do not involve questionnaires.

Perhaps the easiest way to gather data is to look in archives such as
patient records or job applications. One of my students was a certified
nursing assistant at a convalescent hospital. She started off with the
hypothesis that most of the combative patients were that way because
they had suffered left hemisphere strokes that had diminished their
ability to express themselves verbally. She got permission to look
through the records of the patients (n = 98) and recorded two variables
for each patient: did the patient have a left hemisphere stroke (1V, an
organismic background factor), and was the patient classified by the
staff as combative (DV, an evaluation of patient behavior). She found
that among the patients with the left hemisphere strokes (n = 20), most
were labeled as combative, but few of the other patients (n = 78) had
been so labeled (even the ones with right hemisphere strokes).

Field counts are another way to do a survey. One student who worked at a
cineplex counted the number of customers (n = 326) waiting in line for
two different movies: an action picture and a romantic comedy. He
measured two variables for each subject: gender (1V) and choice of
movie (DV). He confirmed his hypothesis that a higher percentage of the
males were going to see the action picture, while a higher percentage
of the females were going to see the romantic comedy.
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Trace studies do not look at the subjects or their behavior directly,
but from some of the results of those behaviors. In trying to see which
of two museum exhibits was more popular, we might look at the patterns
of worn floor tiles and infer that one exhibit had more visitors.

Questionnaires are one of the hardest ways to do surveys. You have to
phrase the questions clearly, phrase the responses in quantifiable
format, find a potential sample, distribute the questionnaires, get the
questionnaires back, eliminate the responses that are inappropriate,
and then tabulate the remaining data.

Ways to do a survey
Type of survey Examples
Archival data Patient records, employee records
Field count Count the customers in line
Trace Study Bird droppings show where birds were
Questionnaire Product warranty registration form

One problem particularly with orally administered questionnaires is
that of demand effect (also known as courtesy bias). The subjects may
answer in such as way as to try to please the questioner. In the wake
of the 1992 Los Angeles riots, two of my students (a White woman and a
Black woman) went around asking students what they thought about the
verdict acquitting the four police officers who had beaten Rodney King.
About half of the White subjects questioned by the White investigator
thought that the verdict was justified, but none of the White subjects
who were questioned by the African-American researcher expressed that
view.

Until you become skilled with all of these aspects of questionnaires,
it is probably best to keep your questionnaires short, and distribute
them only among highly cooperative samples (e.g., students walking
across campus).

When done well, surveys avoid most of the problems of introspection and
case studies. The samples can be large and representative. Confusion
can be reduced by careful phrasing of the questions. (See the examples
below.) If we can clearly identify which variables are independent
before we conduct the research, and fully account for the influence of
other potential independent variables (confounding variables), a survey
might suggest some causal relationships.
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This is an anonymous questionnaire, so please do not write your name on
this sheet. For each of the following questions, please CIRCLE the
response which best describes you or your opinions.

What is your gender?  MALE FEMALE
How old are you? UNDER 25 25 OR OVER
What is your present marital status?

MARRIED WIDOWED DIVORCED NEVER MARRIED
Are you a parent or step-parent? YES NO
Compared to your brothers and sisters, are you

OLDEST YOUNGEST IN THE MIDDLE AN ONLY CHILD
How often do you ...

ALWAYS USUALLY HALF THE TIME SELDOM NEVER

How often have you ...

NEVER ONCE SEVERAL TIMES MANY TIMES
Would you describe yourself as ...

EXTREMELY VERY SOMEWHAT SLIGHTLY NOT AT ALL
Is it true that ...

DEFINITELY PROBABLY POSSIBLY NO WAY
Do you agree that ...

STRONGLY AGREE MOSTLY DISAGREE

NOT SURE

MOSTLY AGREE STRONGLY DISAGREE

How likely is it that ...

VERY SOMEWHAT SOMEWHAT VERY
LIKELY LIKELY UNLIKELY UNLIKELY

How would you rate ...

EXCELLENT GOOD FAIR POOR
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An experiment is research in which the independent variable is
intentionally manipulated by the investigator. Experiments can be done
in the artificial environment of a laboratory, or in "the field" of
real life such as a workplace or store. As in a survey, the sample
should be large and representative of the population, and the dependent
variables should be measured precisely. The major difference between a
survey and an experiment is that a survey just measures the variables,
while an experiment takes an independent variable and then manipulates
it. The end result is that the experiment is the best way to infer a
cause and effect relationship between the variables.

ORGANISMS INDEPENDENT DEPENDENT
VARIABLE VARIABLE
(manipulated)
Rats Half of the rats ran at | Rats ran faster
a lower temperature at 60 degrees
than at 90
degrees
Voters Two different ads ran Voter turnout was
in comparable counties lower with the
attack ad
Consumers Two stores had One store had
different displays of higher sales of
the same product that product
Workers A new policy is Absenteeism
instituted: good declines under
attendance rewarded new policy
with flex time
Patients Half of the patients Depression is
are required to do lower in the
aerobic exercise exercise group

Suppose you have a hypothesis: students who work with computer drills
(predictor variable) will score higher on the final exam (outcome
variable). A survey could be done, just asking the students to indicate
on their final exams how often they worked with the computer drills.
Suppose we found out that the students who used the computer drills
scored much higher on their final exams than did the students who did
not use those drills. However, since this was only a survey, and not an
experiment, we must be cautious about interpreting cause and effect
relationships. The scores on the final exam were clearly a dependent
variable, a measure of students” performance, but so was the other
variable, whether or not students chose to use the computer drills. We
may have simply shown a relationship between two dependent variables.
Students who do better on the final exam may have a number of
characteristics that differentiate them from students who do poorly on
the final: greater use of computer drills, more frequent church
attendance, fewer speeding tickets, and fewer tattoos. While these
might help me predict who is more likely to do well in the course, |
should not infer than any of these other measures of student choice or
performance actually causes exam scores to be higher or lower.
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Now, let"s test that same hypothesis with an experiment. One group, the
experimental group, is forced to use the computer drills. The other

group, the control group, is prevented from using the computer drills.
We measure the dependent variable in the same way: scores on the final
exam, but now we must treat the computer drills as an independent
variable to be was manipulated. One of the easiest ways to do this is
to have two separate groups, and random assignment of the subjects to
those groups. This means that each subject in the sample has an equal
chance of winding up in the experimental group. Each subject is
therefore assigned (independently of his or her own choice or
preference) to one of those groups. The random assignment serves to
balance out some of the other background variables, such as previous
academic preparation or socio-economic class that could have confounded
our results. Now, if the two groups differ significantly in their final
exam performance, we may attribute that difference to the computer
drills alone.

Research that uses pre-established groups (e.g., a morning section of
psychology vs. an afternoon section) does not use random assignment,
and may be influenced by those confounding variables that differentiate
the two existing groups. Such designs using non-random groups are

usually called quasi-experiments.

GRAMMAR LESSON: The group not receiving the experimental
treatment is known as the control group, not the controlled group.

structure of a separate groups experiment

SAMPLE

RANDOM

‘ ASSIGNMENT ]

EXPERIMENTA L (ONTROL
GROLP GROUP
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Another way to conduct an experiment is with a repeated measures
(before vs. after) design. The entire sample is measured on the
dependent variable in the control condition, then the independent
variable is manipulated, and the entire sample is measured again on the
dependent variable under the experimental condition. While this design
has some advantages, it is vulnerable to practice, fatigue, or the
natural course of development or disorders. For example, if we took a
hundred patients who had been recently diagnosed with depression,
measured their level of depression (which would be high), and then
forced all of them to rap three hours a day for the next two months
(the independent variable manipulated), and then measured the
depression level again (the average score would be lower). However,
this repeated measures design ignhored another important variable: the
natural course of depression. Most depressed patients will improve
somewhat in two months, even when no effective treatment is provided.

structure of a repeated measures experiment

A better approach iIn psychiatric research is to use a separate groups
design with random assignment. Suppose that the independent variable to
be manipulated is the treatment. Each subject should have an equal
chance of winding up in the experimental group. In medication studies,
the experimental group would get the new medication, while the control
group would be getting a placebo (a pill containing an inert
substance). In a double blind study, neither the patients, nor the
researchers observing the patients’ levels of depression should know
which patients are getting the medication and which are getting the
placebo. If the experimental treatment is to sing rap songs, perhaps
the control group should have to sing some other kind of music. If
after two months there is no significant difference in the depression
levels between the two groups, then we would have to conclude that
there is nothing special about rap, at least when it comes to
depression levels.

One problem often found with experiments (as well as other forms of

research) is known as the Hawthorne Effect. In one study done about a
hundred years ago, assembly workers seemed to increase their production
regardless of the type of experimental manipulation to which they were
subjected. Subsequent analysis of the study concluded that the workers
were responding mostly to the attention that the researchers gave them.
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So, Hawthorne effect refers to the fact that the very process of
observing a behavior can influence that behavior.

How research techniques meet scientific standards
INTROSPECTION CASE SURVEY | EXPERIMENT
STUDY

Empirical ? YES YES YES

Objective NO ? YES YES
Quantifiable NO NO YES YES
Can Infer a NO NO ? YES
Cause-Effect
Relationship

Whatever research technique we select, we must make sure that each
variable has been taken care of in one of the following ways:
measurement, manipulation, control or randomization. The most common
technique is to measure the variable with a valid and reliable
operational definition. It is helpful to get a scale of measurement so
that most of the subjects are scoring toward the middle. For example,
if a test is too easy, and most of the subjects score near the top of
the scale, that is known as ceiling effect. If a test is too hard, and
most of the subjects score near the bottom of the scale, that is known
as floor effect. Both ceiling and floor effects complicate the
statistics and make it harder for the research to be significant.

Dependent variables must be measured, whereas independent variables can
be measured, or dealt with in the following four ways. We can
manipulate the variable by making it vary in a manner independently of
the choice of the subjects. The easiest way to do this is usually in
the form of randomly assigned grouping. (Manipulation of an independent
variable makes the research an experiment.) Another option is to control
the variable by turning it into a constant. The easiest way to do this
is through selective sampling (e.g., control gender by only including
women in the sample) or by proportionate assignment (e.g., include the
same proportion of men and women in both the experimental and control
groups). If we have a large enough sample (and random selection and
assignment), we can assume randomization of background variables (which
means the impact of those variables will probably cancel out).

Independent variables that are not sufficiently measured, manipulated,

controlled or randomized become confounding variables which means that
they limit how we can make causal inferences. Another name for
confounding variables would be third variables or extraneous variables.

QUESTION #2.4: What are the major ethical guidelines in the
study of behavior?

When psychologists treat patients, help clients, or perform research on
subjects, there are important ethical guidelines to be followed.

With human subjects, there are guidelines about the subject’s right to
privacy. In some cases there are requirements for anonymity which means
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that not even the researcher should know the identity of the subject.
Confidentiality means the researchers should not disclose the identity
of the subjects. Someone reading a case study of a patient should not
be able to infer that the 46-year-old male divorced accountant is
really Mr. Jones down the street. Many hospitals, companies, and
schools have internal review boards or written policies which limit
what kinds of data can be used iIn research. So, before you start
distributing your questionnaire around the office, or sifting through
the employment records, make sure that your research is permitted.

Another ethical concern with human subjects is that of informed
consent. Each participant should have a clear idea of what he or she is
getting into when agreeing to Fill out a questionnaire or be subjected
to the manipulation of the independent variable. ldeally, the
participant should also have the ability to quit the research at any
point. One great limitation of this guideline is that many of the
subjects that psychology is most interested in (e.g., children, the
mentally ill) might be incapable of fully comprehending the
ramifications of their participation in the research. It is not settled
whether the subjects of an archival study must give formal consent
before their data can be analyzed: the organization accumulating the
data may have had a legitimate right to do so. It is doubtful that
subjects in a field count have to give formal consent, if the data are
based upon public behaviors.

Yet another limitation of informed consent is that certain experiments
necessarily involve some degree of deception of the subjects because if
they really knew what the research was really about, that would affect
the responses. It may be necessary to lead participants to think that
the research is about one variable (e.g., attitudes about the
qualifications of job applicants) when actually it is about another
variable (e.g., discrimination based upon the gender or ethnicity of
the job applicants).

A related guideline is debriefing. After the research has been
completed, subjects should have the opportunity to learn about the
results. If the subject has experienced any stress due to the research
process, he or she should have an opportunity to get some counseling in
order to overcome those problems.

Another guideline is lack of coercion. Subjects should not be forced to
participate in the research. Prisoners should not be promised special
consideration in parole hearings for their agreement to participate in
dangerous experiments. Even students in psychology courses should not
be required to participate in research as part of their grades, but
should be given alternative ways of meeting course requirements.

With all research subjects, human and animal, there is a need to
minimize harmful consequences: risks, dangers, suffering, even
embarrassment. Perhaps the classic example of where this criterion was
not followed was in the Tuskegee syphilis study. The long term effects
of untreated syphilis on a White population were widely known: damage
to a variety of organ systems is possible. (About ten percent would get
a form of syphilis-related dementia known as general paresis.) In 1932
a study was organized by the U.S. Public Health Service in order to
study the long term effects of syphilis on African-American males.
During World War 11, penicillin was discovered to be an effective cure
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for syphilis, but over the next thirty years, administrators made the
decision to withhold such treatment from the participants in order to
maintain the original purpose of a long term study of untreated
syphilis on Blacks men.

The concern for minimizing risk to human subjects is one reason why

many topics in psychology (e.g.,

loss of parents at an early age, brain

damage) cannot be studied by experiments on human subjects. These
topics can only be studied by surveys (which are not as good at
eliminating the possible confounding independent variables) or by

experiments on animals.

Indeed, one of the most controversial areas of

scientific research is the justifiability of the pain (and even death)
given to the more than twenty million animal subjects each year in

U.S. laboratories.
Research on

Researcher(s) |U.S. Public Health Service 1932-1972

Subjects African-American males in Alabama

Type of Longitudinal survey to track the course of

research untreated syphilis

Independent Age, length of time iInfected

Variable(s)

Factors held Ethnicity, gender, diagnosis of syphilis

Constant

Dependent Symptoms throughout the course of the

Variable(s) untreated disease

Results About ten percent developed general paresis
(dementia due to tertiary syphilis)

Ethical Ten years into the study, penicillin had

Considerations | been developed, and the patients could have
been cured, but that would have interfered
with the original goal of the study

Conclusion The disease has similar results for African-
Americans as it does for Caucasians
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UNIT 3: STATISTICS

QUESTION #3.1: What i1s role of statistics i1n psychology?

Math and science go together. Descriptive statistics are measurements about
variables iIn groups, samples or populations. A variable can be described by

its central tendency (mean, median, mode, percentage) or dispersion
(variance, standard deviation, range). Here are examples where simple

descriptive statistics could be used to summarize the results of experiments.

SUBJECTS INDEPENDENT DEPENDENT VARIABLE
VARIABLE (precisely measured)
(manipulated)
Rats Half of the rats ran Rats ran faster at the
at a lower temperature | lower temperature: a
mean of 45.5 seconds at
60 degrees versus a
mean of 52.8 seconds at
90 degrees
Voters Two different ads ran Voter turnout was lower
in comparable counties |with the attack ad:
54_4% vs. 65.1% without
Consumers | Two stores had One store had higher
different displays of |sales: 34% iIncrease vs.
the same product only a 3% iIncrease
Workers A new policy is Absenteeism declined
instituted: good under new policy: from
attendance rewarded a median of 6 per month
with flex time to only 2 per month
Patients |Half of the patients Depression is lower in
are required to do the exercise group: a
aerobic exercise mean CES-D score of
38.7 vs. 51.6 points

QUESTION #3.2: What i1s a correlation?

Correlation describes the association between two variables (or two measures

of the same variable). The direction of a correlation may be positive,
negative, or zero.

GRAMMAR LESSON: In this class, do not use “positive” to mean good or
“negative” to mean bad.
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Math You Need for this Course

Symbol What 1t means
— Equals
= The thing on the left is greater than the thing on the right
< The thing on the left is less than the thing on the right
r Stands for correlation: the association between variables
4 Positive, direct relationship between the variables
If one goes up, the other goes up.
If one goes down, the other goes down.
_ Negative, inverse relationship between the variables
If one goes up, the other goes down.
r > .60 | High correlation, strong trend, few exceptions
Between | Moderate correlation, some exceptions to the trend
2& .6
r<.20 | Low correlation, weak trend, many exceptions
0.00 | No correlation, no relationship between variables
Null Hypothesis that there is no real difference between groups, no real
correlation between variables; chance explains data variations
Reject | Rejecting the null means that we cannot attribute the resulting data to
random variation, so we proved something (but we have to figure out what)
p Probability of the null hypothesis being consistent with these data
p > .10 | Data are not significant
p < .10 | Data have marginal significance
p < .05 | Data have fair significance, reject the null
p < .01 | Data have good significance, reject the null
P < .001 | Data have excellent significance, reject the null
E-O Scientific Notation: move the decimal point to the left
E-02 | Putone zero between decimal and first number
7.65E-02 = .0765 (significance is marginal, or fair if <.05)
E-03 | Put two zeros between the decimal and first number
1.34E-03 =.00134 (significance is good)
E-04 | Put three zeros between the decimal and first number

1.34E-04 = .000134 (significance is excellent)
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A positive correlation is a direct relationship between the two variables. (We
never use the words good or bad to describe a correlation.) A direct
relationship means that if a given subject scores high on one variable, he is
likely to score high on the other variable; and if a subject scores low on
one variable he is likely to score low on the other variable.

For an example of a direct correlation, students who tend to score high on
the first quiz, tend to be the same ones who get the higher scores on the
second quiz. When each variable can be measured on an interval scale, we can
use a graph known as a bivariate scatterplot. Each subject appears as one data
point. The X axis represents that subject®"s score on the X variable, while
the Y axis represents that subject®s score on the Y variable.
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The two-by-two contingency table is another diagram for showing correlation,
especially in categorical variables (e.g., male-female, yes/no, pass/fail,
experimental/control). Here is an example of the direct correlation between
whether workers had undergone special safety training and whether these
workers passed a test on safety. Out of the fifty workers in the sample,
twenty were selected for safety training, and thirty served as controls
(independent variable). When all the workers were given a knowledge test
related to safety, most of the trained workers passed, while most of the
untrained workers failed (dependent variable). There was a direct correlation
between the variables of training and passing the test because the trained
workers were more likely to pass.

35


https://youtu.be/CJX6TegkQe8
https://youtu.be/zEjA2n-3LFk

Positive correlation
VARIABLE TWO: safety test

passed failed totals
V
A
R | training 15 5 20
|
A
B
L
E No
0 training 10 20 30
N
E
Il Totals 25 25 N = 50

Negative correlations occur when subjects who score high on one variable tend
to score low on the other variable. Another name for this relationship is
inverse. (We never use the words ''good" or "bad" to describe a correlation.)

For example, students who tend to work more hours at their place of
employment, tend to get lower grades. Here is a bivariate scatterplot
demonstrating that inverse relationship.
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Here is another example of an inverse correlation: workers who completed
safety training were less likely to be involved in an industrial accident
during the following year. We can use a two-by-two contingency table to
describe this relationship.
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Negative correlation
VARIABLE TWO: accident?

yes No totals
V
A
R | training 1 19 20
|
A
B
L
E No
0 training 4 26 30
N
E
Il Totals 5 45 N = 50

A zero correlation is one in which there is no relationship between the
variables observed. If you choose any two variables at random (say, the price
of beans at the local grocery store, and whether or not the Dodgers will win
the World Series) there will most likely be no relationship between them, a
zero correlation. When the correlation is zero, there is no way that we could
use a knowledge about a subject"s score on one variable to predict what kind
of score that subject would have on the other variable.

Here is the way that a zero correlation looks on a bivariate scatterplot: no
trend between how tall a student is and how well the student does in the
course. So, there is no way that I can size up the students on the first day
of class and predict who will be the A students.

C T

o +

) + .

E +

5 T .

E + . .
i .

= i

E i . e

B R I e o o o e o e o o

D

E HETGHT OF STUDENWNT

Here is what a zero correlation looks like on a two-by-two contingency table
showing a zero correlation between whether workers wear glasses and whether
or not they have an accident.
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Zero correlation
VARIABLE TWO: accident?

Yes No totals
V
A
R| Wears 2 18 20
1 Eye
A | Glasses 10%
B
L [ Does
El  NOT
Wear 3 27 30
0| Eye
N | Glasses 10%
E
Il Totals 5 45 N = 50

Notice that ten percent of workers have accidents, whether or not they wear
glasses, so there is no way that 1 could look at whether or not a worker
wears glasses in order to predict a higher (or lower) risk of accident.

QUESTION #3.3: How is the strength of a correlation measured?

A correlation coefficient is a number with a theoretical range between -1.00
and +1.00 (but remember: the negative or positive sign just tells us the
direction of the relationship). The closer to zero, the weaker the
relationship, the closer to 1.00 (+ 1.00 or -1.00) the stronger the
relationship between the variables. Here is a rough guide to words describing
the strength of different coefficients.
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+1.00 perfect positiwve no exceptions to trend

high strong po3itiwve few exceptiona to trend

e
moderate positive some exceptions to trend

ol = T e e o oo oo
1 owr weak positive Many exceptions to trend

g.00 -
1ow weak negative many excepticons to trend

) e e
moderate negative some exceptions to trend

Y i
high strong negative few exceptiona to trend

-1.00 perfect negatiwve no exceptions to trend

These cut offs are not hard and fast. In experimental psychology, it is more
common to Find correlations above .6 (positive or negative) than it is in
industrial psychology. This is because much of the research in experimental
psychology takes place in the confines of the laboratory where the impact of
extraneous independent variables can be controlled, while in the open
environment of the workplace, there are many more influences on the subjects”
performance, and these confounding variables create more exceptions to the
trend, hence, weaker correlations.

When dealing with bivariate scatterplots, the strength of the correlation
tells us how closely the individual data points approximate a theoretical
regression line that expresses the general trend of the data points. (The
exact slope and intercept of the regression line are separate calculations.)
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HEREE IS5 CHNLY 2 MCODERATE POSITIVE COCREELATICH, THERE ARE MCRE EXCEPTICHS
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Return to our example of the inverse relationship between students working
and getting a good grade in the course. Perhaps you thought to yourself, "but
that doesn"t fit everyone. I know one really lazy guy who doesn"t even have a
job, and he still flunks, while I work forty hours a week and get a B." You
are right: there are some exceptions to the trend, like Lazy Larry and
Hardworking Harry, which means that the correlation is only moderate, and not
strong.
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In using a two-by-two contingency table, high positive correlations have most
of the subjects ending up in cells A and D, while high negative correlations
have most of the subjects ending up in cells B and C. We know that the table
below represents a positive correlation because most of the subjects ended up
in cells A and D. The exceptions to the trend occurred in cells B and C. One
quick way of estimating the strength of such a correlation is to put the
percentage of the trained group (n = 20) who passed the test in cell A, and
put the percentage of the untrained group (n = 30) in cell C, and then
subtract C from A. So, this correlation is only moderate, about .4. (The
actual formulas used for calculating correlations can wait until you have a
class iIn statistics. One of the most commonly used is the Pearson product
moment coefficient, and is symbolized by the small letter r.)
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Moderate correlation

VARIABLE TWO: safety test

Passed failed totals
V A B
A
R | training 15 5 20
|
A 75% 25%
B TREND EXCEPTIONS
L
E C D
No
training 10 20 30
E 33% 67%
EXCEPTIONS TREND
Il Totals 25 25 N = 50

In a perfect positive correlation of +1.00, all of the trained workers would
pass the test, and none of the untrained workers would pass the test: no
exceptions to that trend. Cells B and C would be empty.

QUESTION #3.4: What is reliability?

Reliability means consistency of measurement. This is especially important in
standardized psychological tests, but reliability is a criterion for any
operational measure of a variable. Imagine a twelve-inch ruler made out of
elastic instead of wood. One carpenter might measure a board as being 5
inches, but another carpenter using the same ruler might stretch it a little
less and determine that the board was 6 inches. This kind of inconsistency is
not tolerable in science. When one clinical psychologist says that a patient
is depressed, she should be using the same standards as those used by a
psychiatrist in a different city.

Correlation coefficients are a useful way to determine just how reliable
psychological measurements are. Reliable tests have high correlation
coefficients. Most of the patients end up in cells A and D where there is
agreement between the First measure of the test and the second measure, and
there are very few disagreements in cells B and C.

One form of reliability is inter-rater. Two different raters (e.g., judges,
interviewers, diagnosticians) evaluate the same subjects on the same
variable. For example, the First measure might be the diagnostic judgment of
one clinical psychologist, and the second measure might be the diagnostic
jJjudgment of a psychiatrist. Both mental health professionals are using the
same test in order to determine if each of the twenty patients has a certain
disorder. Suppose that the psychologist diagnoses 10 out of twenty patients
as having the mental disorder, while the psychiatrist only finds that 8
patients have the disorder (all of whom were also diagnosed by the First
psychologist). Both diagnosticians agree that ten patients do not have the
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disorder. The only real disagreement is on two patients: the first
psychologist says that these patients have the disorder, but the second
psychologist says that they do not have the disorder. The correlation here is
high, about +.8 because there are very few exceptions to the trend of

agreement about the diagnoses.

Inter-rater Reliability

SECOND RATER says patient

—

Has disorder Does NOT totals

F A B

I | patient

R | has the 8 2 10

S | disorder

T AGREEMENT DISAGREEMENT

R C D

Al Patient

T | does NOT 0 10 10
E | Have the

R | Disorder | DISAGREEMENT AGREEMENT
Il Totals 8 12 N = 20

Another form of reliability is test-retest. The subject is given the same test
twice to see if he scores consistently. Suppose this is a test of personality
that classifies subjects as introverts or extraverts. If the test is

reliable, we should not see a subject looking like an introvert this week and

looking like an extravert next week.

Test-retest Reliability

SECOND TEST says patient

Introvert Extravert totals

F A B

|

R | Introvert 30 0 30

S

T AGREEMENT DISAGREEMENT

T C D

E

? Extravert 0 20 10

DISAGREEMENT AGREEMENT

Bl Totals 30 20 N = 50
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Suppose fifty subjects take the personality test, resulting in 30 being
classified as extraverts and 20 as introverts. A week later everybody takes
the same test again, and gets the same classification. There are no
exceptions to the trend. That is perfect consistency, a reliability
coefficient of +1.00.

Other forms of reliability include alternate (parallel) forms in which there
might be two slightly different versions of the same test, and internal
reliability in which we look at the different parts of a test and make sure
that each part is really measuring the same thing as the other parts of the
test.

Establishing the reliability of a test

Type of reliability Research involved
Test-retest Give the test twice to each subject;

Correlate first administration to the second
Inter-rater Have two judges evaluate each subject;

Correlate the first ratings to the second
Alternate form Give two versions of the test to each subject;

Correlate the first version to the second
Internal Give the entire test to each subject;

Correlate one part of the test to the rest of it

QUESTION #3.5: What is validity?

Validity means that a measurement actually measures the variable that it
claims to measure (and not some other variable that might be easier to
measure). Validity is especially important in standardized psychological
tests, but validity is a criterion for any operational measure of a variable.
Validity and reliability are both important for psychological measures, but
they are not the same thing. Imagine that you need to weigh a brick, and
someone brings out a ruler. That ruler may measure very reliably
(consistently) but what it measures is how long the brick is, not how heavy
the brick is (which is what we need to measure now).

One of the biggest problems in psychological research is using the wrong
tests to measure variables: using a life satisfaction scale to measure
clinical depression, using a test of childhood minimal brain dysfunction for
senile dementia, or using an IQ test to determine if a job applicant has the
aptitude to learn a certain job skill.

Correlation coefficients are useful in describing how valid a test is. In
order to validate a new test, we must correlate it to some pre-established
standard measure of that variable. (Just like if we wanted to see iIf a watch
kept the correct time, we would have to compare it with the official
government clock.)
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Suppose a medical clinic wants to develop a brief scale to screen patients
for depression. The established standard for diagnosing depression is given
in the Diagnostic and Statistical Manual (DSM) of the American Psychiatric
Association, so the results of the new test must be correlated with those of
a formal diagnosis following the DSM standards.

Suppose we give the new test to the next hundred patients at a general
practice medical clinic. Each of these patients then sees a clinical
psychologist who does a complete, formal assessment for depression following
the DSM. The results indicate that the new test labeled twenty patients as
depressed, but the DSM found that only ten were really depressed.

Validating a test
ESTABLISHED MEASURE (DSM)

Depressed NOT Depressed | totals
A B
Patient
N is 10 10 20
E | Depressed
W TRUE FALSE
POSITIVE POSITIVE
T C D
E| Patient
S| is NOT 0 80 80
T | Depressed
FALSE TRUE
NEGATIVE NEGATIVE
Il Totals 10 90 N = 100

The strength of the correlation coefficient between these variables is one
important factor in the decision whether or not to use the new test. If there
were no exceptions (r = +1.00) we could say that the new test had a perfect
predictive value. In practice, few psychological tests even come close to
this level of validity.

It is also important to note what kind of errors the test is making: false
positives and/or false negatives. In the example above, there were no false
negatives (patients who were really depressed, but the test did not identify
them as such). So, iIf a patient were depressed, the test would be sensitive
enough to point that out. However, this new test had a high rate of false
positives (patients who scored high on the test even though they were really
not depressed). So, given these rates of false positives and false negatives,
here is how the new test could be used: patients who score low are clearly
not depressed, so they do not have to be tested for depression by the
psychologist, but patients who score high need to be referred for further
diagnostic assessment to confirm that they are really depressed (rather than
false positives) before we place them into some form of treatment.
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GRAMMAR LESSON: Do not use the words accurate or accuracy in this class.
Figure out which of the following concepts you want to convey: precision,
reliability or validity.

QUESTION #3.6: What i1s statistical significance?

Significance is our level of confidence that the data really prove something.
Psychology and other sciences do this by using a branch of statistics known

as inferential statistics. The most widely used technique is known as null
hypothesis testing (though other approaches to inferential statistics are
emerging) -

The null hypothesis states that the data observed in our sample could have
been produced by chance variation (and therefore we proved nothing). Maybe
there was a slight difference in mean performance between the experimental
group and the control group, but that could be attributed to random
variation. Maybe there was a slight difference in the percentage of Alzheimer
patients who were clinically confused before and after starting a memory
training program, but that difference could be attributed to random
variation. Maybe there was a weak positive correlation between how much sugar
children consumed and how violent they were at school, but that could be
attributed to random variation. Notice that the null hypothesis always has
the same explanation for these results: we did not prove anything, the
differences (or correlations) were not significant, we can explain minor
Ffluctuations or trends as due to pure chance. Whenever we fail to reject the
null hypothesis as an explanation for our data, we admit that we have proved
nothing.

In order to prove something, we must start by rejecting the null hypothesis.
This is where inferential statistics come in. We must calculate (or estimate)
the probability of the null hypothesis being able to explain the observed
data. Probabilities are represented by decimal numbers that range from 0.00
(which stands for something completely impossible) to 1.00 (which stands for
something completely certain). Notice that both correlation coefficients and
null hypothesis probabilities use decimal numbers in the same range (except
that probabilities can never be negative). In order to avoid confusion

between the two, we use the letter r for correlation coefficients and the

letter P for the probability of the null hypothesis. Here is how to remember
the difference.

CO RRELATION

repeats the letter r, and does not have the letter p

NULL HY P OTHESIS

uses the letter p, and does not have the letter r
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For example, suppose | claimed to have a magical ability (e.g.,
psychokinesis) such that if you flipped a coin, 1 could use my mind power to
make it come up heads. If you are thinking like a scientist, you would start
off being skeptical of my claim, and demand an empirical demonstration. So,
you flip a coin, and I say the magic word, and lo and behold, the coin comes
up heads. 1 say "See, | told you so." But then you say, "That was just pure
luck because you had a fifty-fifty chance of getting it right.” What you have
Just done is accepted the null hypothesis. You looked at the fact that p =
.50 and concluded that my data were not statistically significant. So, we
flip the coin again, and again it comes up heads, but still you are not
convinced, because p = .25, so you keep accepting the null hypothesis,
claiming that I am just lucky. Even after three flips and heads, most
students would still say "still probably just luck" because p = .125 at this
point. However, there would come a point at which you would say '"No one is
that lucky, there is something else going on here.” At that point you have
rejected the null hypothesis as an explanation because its probability was
too low. Then some other explanation (e.g., fraud, psychokinetic ability)
must be considered.

We need to come to some agreement as to where to draw the line, when to
reject the null hypothesis as an explanation for our data. Most editors of
psychology journals have regarded that if the probability of the null is less
than .05 (p < .05) then we reject the null with some confidence that we have
really proved something. The smaller the probability, the more confident we
can be about the significance of our findings.

STATISTICAL SIGNIFICANCE

p=1.00 - - - - - - - - - - - - - - - - - - - - - - - - - {certainty)
B > .10 not fgignificant ACCEPT THE MNUOLL
p=.10 --=--=-=--=-=--=-=--=-=----- - - - -
B < .10 marginal ACCEPT THE MNULL
gE=.08 - - -"-"-"-"-"=-"-"=-"=-—-=------- - - - -
p < .05 fair REJECT NULL
p=.01 - ---=-=--=-=--=-=-—-=-=--=------ -
p < .01 good REJECT HULL
p=.001 - ---—- - - - - - - - - - - - - - - - - - -
p < .001 excellent EEJECT NULL
p=0.00 - - - - - - - - -~ - - == - - - - - - - - (impossibility)
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When we speak about statistical significance we should use terms such as
excellent, good, fair, marginal, and not significant. It is confusing to use
terms such as strong and weak, or low and high when discussing p values, so
reserve those terms for describing correlation coefficients.

GRAMMAR LESSON: Do not use the word significant unless you mean p < .05.

In practice, statistical significance is influenced by several factors. The
first is sample size. In general, the larger the sample is, the more
significant the data are. If the sample size is small (say, under twenty) it
is pretty hard to reject the null. Professional polling organizations, such
as Gallup, usually go with a sample size of about a thousand, because that
means that a difference of just a few percentage points in the polls will be
statistically significant (p < .05). Another factor influencing significance
is the magnitude of the difference between the groups (or the strength of the
correlation coefficient). The stronger the correlation (or difference between
two groups), the more likely it is to be a significant one. It takes a large
sample for a small difference to be significant, and it takes a large
difference for a small sample to yield significant data. Yet another factor
is how much dispersion there is on the dependent variable. High standard
deviations may make it harder to achieve statistical significance.

significance Better Worse
Difference between groups Bigger Smaller
Difference within groups Smaller Bigger
Sample size Bigger Smaller

QUESTION #3.7: How can psychologists infer a cause and effect
relationship between two variables?

We know that introspection cannot enable us to make a causal inference, for
it merely records of series of thoughts, emotions, and other experiences, and
can prove no causal relation between them.

We know that case studies cannot enable us to make a causal inference, for
case studies merely record bits of information about one subject, and cannot
prove a causal relation between them. A single case study cannot be used to
prove a diagnostic technique as valid or reliable. Case studies cannot prove
what was the cause of the patient®s mental disorder or whether the prescribed
treatment was effective.

In order to confirm a causal hypothesis about two variables, we must
accomplish three things.
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o First, we must reject the null, and thereby declare statistical significance.
e Second, we must be able to establish one of the variables in the role of a likely cause.

e Third, we must make sure that the direction of the correlation is consistent with that of
the causal hypothesis.

Here are three examples of research that fail to confirm the original causal
hypothesis.

Example #1: Do students perform worse on exam if the room is hot and stuffy?
It was hypothesized that students who took an exam in a room with a
Fahrenheit temperature of 78 degrees would do worse than students who took
the exam in a room with a temperature of 68 degrees.

Data which are not significant:
No causal relationship can be established
VARIABLE TWO I
Mean score on the exam n
Vv
A
R| Warm 72 20
| room
A
B
L
E
Cool 74 24
0| room
N
E

The first group did score lower (mean of 72 vs. 74, p > _.10). Since these
data were not significant, we cannot reject the null hypothesis. We did not
verify any causation between performance and temperature. Perhaps if the
sample had been larger, the difference might have been significant, but so
far, all we can say is that we have proved nothing.

Example #2: Does watching violent videos cause children to become violent? It
was hypothesized that watching violent videos would make children more
violent. The subjects were eight-year-old boys (n = 46). The children could
choose to watch any of a selection of videos that had been classified by the
researchers as violent or non-violent. The number of children engaging in
physical aggression was then measured.
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Correlation between dependent variables:
No causal relationship can be established
VARIABLE TWO: aggressive? || IIEIN
Yes No totals
V
A
R | Chose a
1 | Violent 15 11 26
A | Video
B
L
E | Chose a
NON- 1 19 20
O |violent
N'| video
E
Il Totals 16 30 N = 46

The results indicate a moderate relationship between the variables (r = +.55)
the children who watched the videos were more likely to engage in physical
violence themselves. These data cannot be explained by random variation (p <
.001), the null hypothesis can be rejected with an excellent level of
confidence. However, it is on the second step that our causal reasoning
breaks down. This research was only a survey (not an experiment in which the
video watched was manipulated), and whether or not the child saw the violent
video was the choice of the subject (and was therefore a dependent variable).
So, we cannot conclude that watching the video (variable X) caused the
child®s later violent behavior (variable Y). Even though we have rejected the
null, there remain three plausible causal relationships between these
variables.

One, the video did cause the boys to be violent.

(X caused Y.)

Two, the boys who were more violent to begin with
tended to prefer the more violent videos.

(Y caused X.)

Three, both the boys®" violent behavior and their
video viewing preferences should be regarded as

dependent variables which are the result of some
other background factors, such as irresponsible

parents or violent genes.

(some other variable Z caused both X and Y.)
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This last explanation is sometimes called a spurious relationship between two
collateral effects in which neither observed variable was the cause of the
other. Note: a spurious correlation may be strong and statistically
significant, it just does not show that one variable caused the other. To

make such a causal inference is to commit the post hoc fallacy.

IT this research had been an experiment, instead of a mere survey, we could
have confirmed the originally hypothesized causal relationship. In such an
experiment, we would have had to treat the viewing of the video as an
independent variable to be manipulated, not a dependent variable left up to
the choice of the individual subjects. The boys would have been randomly
assigned to one of two groups, being forced to watch (or prevented from
watching) the violent videos. The process of random assignment would have
also served to balance out such background factors as parental influences,
such that children from good homes and bad homes had the same probability of
ending up in each group.

Example #3: Does video training improve worker performance? It was
hypothesized that newly hired workers (n = 25) would perform better on their
Jjobs if they received video based training. In this experiment, ten workers
were randomly assigned to receive video based training, while the other
Ffifteen served as controls (receiving the standard training which takes place
in person). After two weeks on the job, the performance of these two groups
was compared.

The results indicate a moderate relationship between the variables

(r = -.50). These data cannot be explained by random variation (p = .036), so
the null hypothesis can be rejected with a fair level of confidence. We have
cleared step one.

Correlation in unanticipated direction:
Proves the opposite of initial prediction
VARIABLE TWO: performance
Satisfactory |Unsatisfactory | totals
Vv
A
R| Video
I Based 3 7 10
A | Training
B 30%
L
E
Training
Without 12 3 15
The
E| Video 75%
Il Totals 15 10 N =25
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Since this was an experiment, we know that the video training was a variable
independent of the individual subject®s choice, therefore, it has the role of
cause. So, we have cleared the second step.

However, the correlation is not in the expected direction. The original
hypothesis said that the workers who received the video training should do
better on their performance evaluations. The correlation we expected to get
between the variables was direct, but the little sign in front of the
correlation coefficient is negative. That reverses the relationship between
the variables: the workers who got the video training tended to do worse.
Less than a third of the video trained workers performed satisfactorily,
compared to three-quarters of the control group. So, we did not prove that
the videos helped training; we proved that the videos hurt training.

GRAMMAR LESSON: Terms such as helped, hurt, improved, and impaired
imply a causal relationship. Don’t use them unless you want to imply causation.

Here is an example of research that clears all three steps on the road to
causal inference. It was hypothesized that customers (n = 500) would be more
likely to register their product warranties when promised a ten-dollar gift
certificate as a reward. In this experiment, a hundred of the products were
randomly packed with the offer of the gift certificates and the rest were
not. Within two weeks after purchase, the following registration rates were
noted: 50% with the gift certificate versus only 10% without.

Data which demonstrate causation:
Statistical Significance,
Expected Direction of Correlation,
Identifiable Independent Variable
VARIABLE TWO: warranty
registered?
Yes No totals
Vv
A
R| Gift
I | Offer 50 50 100
A
B 50%
L
E
No
Gift 40 360 400
Offer

E 10%
Il Totals 90 410 N = 500
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These data cannot be explained by random variation (p < .001), the null
hypothesis can be rejected with an excellent level of significance, so we
have cleared step one.

Since this was an experiment, we know that the gift offer was a variable
independent of the individual subject®s choice, therefore, it could have the
role of cause. So, we have cleared the second step.

These data indicate a moderate relationship between the variables (r = +.4):
half of the subjects receiving the gifts registered, but this was true for
only ten percent of the other purchasers. Since the correlation was in the
expected direction (we predicted that the customers who got the gift offers
would be more likely to turn in their cards), we have cleared the third step.
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UNIT 4: THE NERVOUS SYSTEM

QUESTION #4.1: What is the basic unit of the nervous
system?

The neuron is a single nerve cell, and you have billions of them. There
are three basic types of neurons: association, afferent, and efferent.
The association neurons comprise the central nervous system (CNS) that
is the brain and spinal cord. The afferent neurons are also known as the
sensory neurons: they bring the stimuli from the sensors (e.g., skin,
eyes, ears) to the CNS. The efferent neurons are also known as motor
neurons: they bring the responses from the brain to the muscles and the
glands. An analogy for afferent and efferent neurons is that they are
like one-way streets: on a given neuron the traffic can only travel in
one direction: to or from the CNS depending upon the type of neuron.

Here is how to remember the difference between afferent and efferent
neurons. The letter A comes before the letter E in the alphabet. The
stimulus must come before the response. The afferent neuron must bring
the stimulus to the CNS before the efferent neuron can send the
response from the CNS.

Most neurons are long, thin cells. One neuron stretches from the tip of
your big toe to the base of your spine. At the beginning of the cell
are the dendrites that pick up the stimulus from the sensor (or impulse
from another neuron). At the other end are the terminal fibers, which
end at another neuron (or at a muscle or gland). Between the two ends
is the long middle, the axon. Here is a diagram not to scale. If it
were more to scale it would look like a piece of dental floss, with the
two frayed ends representing the dendrites and terminal fibers,
respectively.

direction of impulse

dendrites - axon - terminal fiber

Surrounding the axon is a sheath of myelin, a white, fatty substance
that insulates the neuron much as the black plastic coating insulates
an electrical wire. Myelin increases the speed at which a neural
impulse passes through a neuron.

About a century ago, Santiago Ramon y Cajal determined that individual

memories are not stored in individual neurons, but in networks of
neurons.

53



QUESTION #4.2: How are neural impulses conducted and
transmitted?

Conduction is when a neural impulse goes from one end of the neuron to
the other. Neural impulses involve an electro-chemical spike that is
conducted along the axon from the dendrites to the terminal fibers.
This has a speed of several hundred meters per second, and even
somewhat faster in a thick, fully myelinated neuron.

Neural impulses have a fairly constant voltage, a difference of
electrical potential of about a tenth of a volt. Each time a neuron
conducts an impulse, this is an all-or-nothing event: the neuron either
conducts the impulse or it does not. When a stimulus is below the
threshold for triggering an impulse, no impulse is sent.

So, the brain has no way of knowing about the intensity of the stimulus
based upon the voltage of the incoming impulse. Whether it was a major
pain or a minor tickle, the voltage of the neural impulse will be the
same, due to the all-or-nothing nature of conduction. The only way that
the brain can distinguish the intensity of stimuli is to look at the
frequency with which the impulses arrive: the more intense the
stimulus, the greater the number of impulses sent. A very painful
stimulus might result in eight hundred impulses per second being
conducted.

Transmission is the process of getting the impulse from one neuron to
another. Unlike two electrical wires, the two neurons are not in direct
contact, but there is a microscopic gap between them. The synapse 1is
the gap between the two neurons. This gap lies between the terminal
fibers of the sending neuron to the dendrites of the receiving neuron.
The impulse must pass over this gap before it is to get to the next
neuron. This is a relatively slow point in the process of getting the
message to or from the brain.

direction of impulse (stimulus to brain)
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direction of impulse (response from brain)
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Neurotransmitters are chemicals that work in the synapse to transmit
the impulse from the sending neuron to the receiving neuron. The
terminal Ffibers of the sending neuron have vesicles containing these
chemicals. As the impulse arrives in the terminal fibers, the vesicles
release the chemicals into the synapse. The chemicals then go across
the microscopic synaptic gap and are received by tiny receptor sites in
the dendrites of the receiving neuron. When a sufficient number of
receptor sites have been filled, the receiving neuron then conducts the
neuron impulse down its axon to its terminal fibers. Some
neurotransmitters have the role of agonists which facilitate

transmission while others have the role of antagonists, which make
transmission more difficult.

Dopamine is one example of a major neurotransmitter. When levels of
dopamine are low, the individual might have difficulty sending out
responses to the limbs or tongue. In one neurological disease,
Parkinsonism, dopamine levels are low, and patients stutter in their
speech, and their hands may tremor. A medication for Parkinson-'s,
Levodopa, temporarily increases the levels of dopamine, and the patient
can speak, walk, and write in a more normal fashion. However, right
after receiving a daily dosage, Parkinson patients might have such
abnormally high levels of dopamine that their neurons start
transmitting information from the senses even though there is no
physical stimulus, resulting in hallucinations.

Case Study: Mr. G was a retired real estate developer in Silicon
Valley. He was diagnosed with Parkinson"s Disease in his early Ffifties.
As it worsened, his dosage of Levodopa was increased. Although he lived
in a well-constructed house (that he himself had built) on a large lot
in a quiet neighborhood of an exclusive suburb, he began to complain
about the racket that the neighbors were making. He thought that one
neighbor was using power tools working on a boat, playing music loudly,
and using foul language. His wife could hear none of this. The
neurologist concluded that that these morning auditory hallucinations
were a side effect of his Levodopa dosage, and recommended a divided
dosage. Then the reports of hallucination subsided both in frequency
and intensity.
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Importance of neurotransmitters
Neurotransmitter Role Affects Disorders
Acetylcholine Excitatory Arousal, Low in
attention, Alzheimer’s
memory,
motivation,
movement
Dopamine Inhibitory Attention, High in
learning, schizophrenia,
movement, low in
pleasure Parkinson’s
Serotonin Inhibitory Anxiety, Depression
dreaming, (Prozac, Paxil
eating, sleep, and Zoloft
mood, pain increase
serotonin
levels)
Noradrenaline Excitatory Activity, Depression
Norepinephrine alertness, (cocaine and
eating, heart amphetamines
rate, increase
learning, norepinephrine
memory, mood, levels)
sleep
Gamma-amino- Inhibitory Eating, sleep Anorexia,
butyric acid bulimia
Endorphins Inhibitory Pain
Enkephalins
Substance P Excitatory Pain

Schizophrenia is a serious, chronic mental disorder characterized by
symptoms such as auditory hallucinations. Some of the older anti-
psychotic medications (e.g., chlorpromazine) given to schizophrenics
controlled symptoms such as hallucinations by reducing levels of
dopamine. Unfortunately, prolonged use of these medications meant that
some patients developed Parkinson-like symptoms.

Case Study: Ms. R is now in her sixties. She was initially hospitalized
for schizophrenia in her mid twenties and has spent most of her life in
mental institutions. She receives regular doses of anti-psychotic
medications to reduce her hallucinations and disruptive behavior. Now
her hands show an obvious tremor. Her eyes roll involuntarily. She
tends to drool and her tongue frequently juts out, as if she were a
frog trying to catch a fly. These extrapyramidal symptoms, such as
tardive dyskinesia, are probably the side effects of long-term use of
the medication, and its depletion of her dopamine levels.

Norepinephrine and serotonin are neurotransmitters that are generally
in low levels in depressed patients. Medications like Prozac and other

Selective Serotonin Reuptake Inhibitors SSRIs are usually effective in
alleviating symptoms of depression in about four weeks.
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Other important neurotransmitters are the catecholamines which can
transmit arousal or inhibitory messages, and the endorphins which go
into the opiate receptor sites and give the kind of natural high you
get after a good physical workout.

Anything that affects the body®"s chemistry can impact the
neurotransmitters and alter a person®s mood, behavior, or mental
performance. This would include legal drugs like caffeine (from tea and
coffee), nicotine (from tobacco), and alcohol, as well as illegal
drugs. Even fluctuating levels of hormones (the chemicals associated

with sex) and the endocrine glands (e.g., pituitary, thyroid, adrenals)
can cause such changes.

Case Study: Ms. H was a fourteen-year-old freshman at an exclusive
girls® boarding school. She was from a relatively stable, intact family
of financial means. During her first semester, she was a model student,
earning a 3.5 GPA. After Christmas, her grades plummeted and she became
a disciplinary problem in the dorm and during her frequent weekend
visits home. Her parents suspected that she was getting in with the
wrong crowd or using drugs. The school counselor suggested that she be
given a thorough physical exam by her regular pediatrician during the
upcoming spring break. The exam revealed that Ms. H was suffering from
hyperthyroidism, making her moody, agitated, and unable to concentrate.
When she was given the proper medication, she returned to her old self.
She exhibited no more disciplinary problems. Her academic success
resumed.

Case Study: Ms. K is now in her mid forties and in the midst of
menopause. Her hormonal levels are fluctuating rapidly. This is giving
her physical symptoms, such as night sweats, and moodiness similar to
an agitated depression. She gets angry or weepy for no apparent reason.
When she was started on hormone replacement therapy to guard against
loss of bone mass (osteoporosis) an added benefit was that her mood
stabilized.

QUESTION #4.3: What i1s the role of the autonomic nervous
system?

The autonomic nervous system (ANS) is part of the peripheral nervous
system that either gets the body ready for action, or slows it down to
conserve resources. The ANS governs such organs as the heart (speeding
up or slowing down circulation) lungs (speeding up or slowing down
respiration), and the release of glucose.

The sympathetic nervous system activates the body"s resources for the
fight or flight response. When you suddenly see some danger, or are
getting ready for a major athletic contest, you can feel the adrenaline
kick in. Your respiration and heart rate increase. Your blood clots
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more readily. Nutrients are being released and sent to the major
voluntary muscles so that you can run or engage in physical combat.

The parasympathetic nervous system calms down the body by inhibiting
the aforementioned activities. This serves to conserve the body"s
scarce resources during times of injury or exhaustion. Here is how to
remember the difference between the two: when you are injured, you need
to call the PARAmedics. Think of the PARAsympathetic nervous system as
the body"s own paramedic.

Autonomic nervous system
Sympathetic Parasympathetic

Pupils Dilate Constrict
Glands stimulated Sweat Salivary, Tear
Heartbeat Accelerates Slows
Bronchial tubes Dilate Constrict
Digestion Inhibited Stimulated
Urine Volume decreases | Bladder contraction
Liver glucose release | Stimulates Inhibits
Digestion Inhibits Stimulates

Biofeedback is a way of monitoring the response of the ANS. Normally,
the muscles and glands of the ANS are involuntary: we cannot
consciously trigger the sympathetic or parasympathetic responses.
However, with the technology of biofeedback, individuals can gradually
learn to control these activities, achieving a greater degree of
activation or relaxation. This can be of practical application in
controlling such psychophysiologic disorders as asthmatic bronchial
constriction or migraine headaches.

Diagram of the complete nervous system

Central Brain Hindbrain
nervous Midbrain
EVstem Forebrain
Spinal cord Azcending
Inter-neurons
Descending

Peripheral Somatic divi=zion Senzory nerves
NEeErvous (voluntary muscles) HMotor nerves
systen 1 /|

Lutonomic nervous =ystem
[involuntary)

Sympathetic
Para-syvmpathetic

QUESTION #4.4: How can scientists study the brain?

Lesions are points of damage to neural tissue. In research on brain
injuries, the site and scope of the damage would be the independent
variable, and the resulting changes in behavior and emotion would be
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the dependent variable. Damage to the CNS (central nervous system) is
serious because neural tissue (compared to say, skin cells) is less
likely to regenerate. That is why cases of brain damage and spinal cord

injury may involve permanent losses. Neuroplasticity is the ability of
the brain to adjust to injury, the environment and even its own
behavior. Infants have a greater degree of plasticity than do geriatric
patients. One of the hopes of stem cell research is that new approaches
can be found to increase plasticity. When speech therapy or physical
therapy helps brain injured patients to recover a lost function, it is
usually because these patients have been taught to use other parts of
their brains to take over for the lost function.

Case Study: In 1848, a railroad worker named Phineas Gage survived a
horrible accident. Whille setting an explosive charge, it went off
prematurely, sending a heavy tamping iron through his cheek and up
through the front part of his brain. The most amazing thing is that
Gage survived. Prior to the accident he was mild mannered and hard
working. After the accident, for the rest of his life, he was
cantankerous and belligerent, given to using profanity and alcohol.
After he died, the physicians who examined his brain injury inferred
that those parts of his injured brain (the frontal lobe) must have a
major impact on human emotion.

While the location of brain injuries is an important factor in
behavioral disturbances, there is no scientific credibility to the
theories of phrenology, a pseudoscience which claimed that a person’s
character could be inferred by examining the bumps on his head.

A comprehensive study of brain injuries was done by German neurologist
Kurt Goldstein. In the wake of the First World War, he examined
thousands of patients with brain injuries. While he agreed that there
was a moderate correlation between where the injury occurred and the
resulting behavioral changes, Goldstein noted a great degree of
individual variation in terms of how well the patients succeeded in
their rehabilitation. The nature of the brain injury was only one
influence. Other important factors (independent variables) in
successful outcome (the dependent variable) were the patient®s age,
social support, and pre-morbid personality.

ESB (electronic stimulation of the brain) is used in animal research.
An electrode is implanted to a certain part of the brain, and this
serves to directly stimulate that region (and constitutes the
independent variable). The resulting changes in mood or behavior would
constitute the dependent variable.

EEG (electroencephalography) is a technique for studying the electrical
activity of the brain, the "brain waves.' This technique involves
placing electrodes on the scalp. It has been around since the 1930s.
Electroencephalography can look at the entire brain, or evoked
potentials for specific regions or neurons. It can identify a person®s
level of sleep or indicate if the person is undergoing a convulsion,
such as epilepsy.
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Brain scanning techniques involve computerized technology that has only

been around for just over thirty years. CAT or CT (computerized axial
tomography) assembles a three dimensional picture of the brain from
thousands of separate x-rays. This is useful in detecting abnormalities
of mass, such as tumors. It can also detect the later stages of some
chronic brain syndromes, such as Alzheimer®s Disease. Nuclear resonance
magnetic imaging (NMRI) uses a powerful magnetic field to generate an

even more detailed picture of the brain. PET (positron emission
tomography) scans look at the metabolic function of different organs,
including specific regions of the brain. Newer techniques of single
photon emission tomography (SPECT) and brain electrical activity
mapping (BEAM) offer hope for greater precision, validity, and
reliability in looking at specific brain functions.

Electronic techniques for studying the brain
Acronym Complete term What i1t measures
ESB Electronic How brain responds to
stimulation of the | electrical stimulation of
brain specific parts
Electro Electrical wave activity
EEG encephalography
CT, CAT Computerized axial | Scans with x-rays, creates
tomography three dimensional image
PET Positron emission | Scans for metabolism
tomography
NMRI Nuclear magnetic Scans using magnetic fields
resonance imaging instead of x-rays

QUESTION #4.5: What is the limbic system?

The limbic system is a part of the brain that deals with emotions,
drives, and the internal organs. The limbic system includes the
amygdala, hypothalamus and hippocampus. The amygdala is the center for
sexual arousal, the aggressive drive, and fear. Experiments with
lesions in animal brains indicate that damage to the amygdala can
reduce aggressiveness. On the other hand, ESB experiments in animals
indicate that stimulating the amygdala can produce aggressive or sexual
behavior even when sufficient environmental cues might be lacking.
After ESB stimulated his amygdala, one tomcat tried to mount females
who were not iIn heat.

The hippocampus is primarily concerned with memory, specifically with
encoding memories for long-term use. We will discuss it more thoroughly
in unit 7, on memory.

The hypothalamus also deals with emotions, as well as the drives for
hunger and thirst. There is one part of the hypothalamus that initiates
eating or drinking behavior by telling the organism that it is hungry
or thirsty. There is a different part of the hypothalamus that tells
the organism that it has had enough, and can stop eating or drinking.
Lesions on the first part, the initiation center, can greatly reduce
eating or drinking behavior. Lesions on the second part, the satiety
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center, can cause the organism to keep on eating or drinking to the
point where the stomach can simply take no more.

QUESTION #4.6: What is the role of the cerebrum?

The cerebrum is the top most part of the brain. The cerebrum deals with
thinking, voluntary muscles, and perception of stimuli. The cerebrum is
the largest part of the human brain, but this is not the case with

lower species. Invertebrate, fish, amphibian, and reptile brains have
small cerebra. Birds, such as the parrot, have a larger cerebrum, and
most mammals have one even larger. Whales and elephants have very large
cerebra, but in proportion to their total body size, it is not nearly

as large as the human cerebrum. Only dolphins are in the same league
with humans: about two percent of body weight in the cerebrum.

Each part of the cerebrum, whether it deals with incoming sensory
stimuli or outgoing motor responses, is highly specialized. The area of
the brain devoted to a specific function is related to the complexity
of the function. So, more of the cerebrum is devoted to the control of
the tongue or thumb than to the leg because the tongue and thumb are
much more complex in their activity. Specialized areas such as
Wernicke's and Broca's are associated with language skills. Lesions to
those areas can greatly reduce a patient"s ability to understand or
produce speech, respectively.

The cerebral cortex is the outermost layer of the cerebrum.
Its primary function is to process new information. Cortical atrophy
can lead to disorientation in place or time.

The lobes are the four main areas of the cerebrum, as they are divided
by various fissures. Each lobe tends to specialize. The frontal lobe is
jJust behind the forehead. The frontal lobe deals with the control of
emotion. Just below the frontal lobe is the thalamus, which acts as a
relay station of neural impulses from the limbic system to the frontal
lobe. Damage to this area (as seen in the case of Phineas Gage) may
make the individual less able to control emotional expression. On the
other hand, other types of damage in this area may serve to blunt the
individual"s overall level of emotionality. Indeed, one particular
psychiatric treatment developed in the 1930s was a brain surgery known
as pre-frontal lobotomy, which severed the connective tissues between
the thalamus and the frontal lobe with the expressed purpose of
reducing the patient®s emotions of fear, anger or sadness.

The temporal lobe is just in from the ears, on either side of the head.
The temporal lobe processes the sense of hearing. Lesions on the
temporal lobe can create hearing loss, even when there is nothing wrong
with the ear or auditory nerve.

TEMPOTIral tempo of the music you hear

The occipital lobe is in the back of the head. The occipital lobe
processes the sense of vision. Lesions on the occipital lobe can result
in blindness, even when there is nothing wrong with the eyes or optic
nerve.
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OCCIPITAL two 1°s (eyes) help you CC (see, see)

The parietal lobe is at the top of the head, just about where many
Ffifty-year-old men get a bald spot. The parietal lobe processes the
other senses, such as those coming from the skin.

Do not confuse the cerebrum with the cerebellum. The cerebellum is
located just below the occipital lobe. It is much smaller than the
cerebrum, about the size of your Ffist. The cerebellum is concerned with
posture, balance and coordinated locomotion. The cerebellum will be
highly developed in species that must run, jump or fly fast.

Parts of the brain
Part Location Function
Medulla Hindbrain | Controls autonomic
system activity,
breathing
Pons Hindbrain | Bridge connecting other
parts of brain
Cerebellum Hindbrain | Coordinates muscular
movements
Reticular Midbrain Controls level of
formation arousal, alertness
Corpus callosum | Forebrain | Connects hemispheres
Cerebral cortex | Forebrain | Processes new
Cerebrum information from the
senses, motor response
Frontal lobe Forebrain | Emotions
Cerebrum
Occipital lobe Forebrain | Vision
Cerebrum
Temporal lobe Forebrain | Hearing
Cerebrum
Parietal lobe Forebrain | Other senses
Cerebrum
Left hemisphere | Forebrain | Logic, math, language
Cerebrum
Right Forebrain | Spatial relations
hemisphere Cerebrum
Broca’s area Forebrain | Language
Wernicke’s area | Forebrain | Language
Limbic system Forebrain | Emotions
Hippocampus Forebrain | Memory
Thalamus Forebrain | Connects limbic system
and frontal lobe of
cortex
Hypothalamus Forebrain | Emotions, hunger, thirst
Septal area Forebrain | Processes cognition into
emotion
Cingulus Forebrain | Processes cognition into
emotion
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QUESTION #4.7: What is the role of the left and right
hemispheres?

It has been more than a half century since Roger Sperry’s split brain
research demonstrated the different functions and independence of the
hemispheres. Although the brain appears to be symmetrical, the left and
right halves (hemispheres) are somewhat specialized. Each one controls
the other side of the body, which is why an injury to the left side of
the brain (or a stroke) can result in paralysis on the right side of

the body. The right hemisphere is more concerned with spatial relations.

Case study: Mr. T was a 6l-year-old man who suffered a stroke in the
right hemisphere, occipital lobe. When he awoke in the hospital, and
his wife entered the room to see him, he did not recognize her until
she spoke. His ability to recognize faces had been lost.

The left hemisphere is more concerned with skills such as language,
mathematical computation, logical and sequential thinking.

Case Study: When Mr. J was a young boy in Mexico, he was shot in the
head. The small caliber bullet entered his left hemisphere at about the
hairline, and exited just above the occipital lobe. He almost died from
the wound, and for a year he could not walk or talk. Gradually, he
regained both of these abilities, but only as other parts of the brain
could learn to take over the lost functions. Before the accident, he
was right handed, but since then his right arm and leg have been weaker
than his left. Before the accident, he attended school and was a very
good student in reading, writing, and arithmetic. After the accident,
he was unable to read or write, use a digital watch, or perform the
simplest calculations.

Research on cerebral hemisphere specialization
Researcher Gazzaniga
Subjects Patients who had undergone surgery to diminish seizures: the corpus
callossum was severed so that the left and right hemispheres were no
longer connected
Independent | Visual stimuli (objects) were presented either on the right or left
Variable sides
Dependent What the subject reported was seen
Variable
Results When shown objects on the left side, the subject could identify the
objects by pointing to them, but could not verbally name them
Conclusion Objects on the left side were interpreted by the right hemisphere,
which has less of a verbal ability
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Role of the cerebral hemispheres

One measure of laterality is handedness, the preference to consistently
use one hand for a particular task, such as writing or throwing a ball.
Only about ten percent of the population is thoroughly left handed,
while about four fifths are right handed in everything they do. The
remaining small percent have what is sometimes known as cross-
preferences, and may write with one hand, yet throw with the other.
There are low to moderate correlations between left-handedness and
artistic interest.

QUESTION #4.8: What are the main diseases of the brain?

Several psychiatric conditions are due entirely to major disturbances
of brain function, even when the individuals have been entirely normal
throughout their lives.

Delirium is a disturbance in the brain®"s metabolic function. The
delirious patient is usually seen in hospital emergency and intensive
care units, rather than the private practice of a clinical
psychologist. The delirious patient is going in and out of a fitful
sleep. He is probably hallucinating, and may be talking incoherently.
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If he could be assessed for orientation, he would be found disoriented
for place and time.

Delirium is due to an acute brain syndrome that has disturbed
metabolism. This can be something as simple as exposure to industrial
chemicals (e.g., lead, mercury), illegal drugs, or the interactions of
prescription medications. Deficiencies of B vitamins or minerals such
as potassium can lead to delirium, especially in the aged. Extreme
fever or dehydration can produce delirium (e.g., travelers wandering in
the desert, sailors on a raft, patients suffering from diarrhea).

The key to treating delirium is to remove the underlying cause:
detoxification, rehydration, vitamin supplements, etc. The prognosis is
that the patient will probably make a full recovery to his pre-morbid
state of functioning, or die if the conditions that resulted in the
delirium are not corrected. Indeed, many dying patients go through a
delirious state on their final death trajectory as various organ
systems shut down, disturbing the brain®"s metabolism.

DISORDER: delirium

OLDER TERMS: acute brain syndrome
CLASSIFICATION: organic (old term)

SYMPTOMS: confusion, disturbed sleep, hallucinations

CAUSES: dehydration, exposure to toxic substances,
medication, interactions and side effects

TREATMENT: correcting the underlying medical condition

Dementia is a loss of mental capacity in adulthood (especially later
life when it is known as senile dementia). While the vast majority of
cases of dementia occur in later life, it is an ageist stereotype to
think of old people as having reduced mental capacity. Only ten percent
of people over age 65 have clinically relevant dementia, which is
different in degree and quality from the benign forgetfulness
associated with the normal processes of aging.
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symptoms NORMAL AGING DEMENTIA
Vulnerable memories | Recent past Recent past
Scope of forgetting Details of event | Entire event
Remembers later Sometimes Rarely
Follows instructions | Usually Increasingly difficult
Can use memory aids | Usually Increasingly difficult
Belligerence Rare More frequent as disorder

progresses

The initial symptom in most cases of dementia is a loss of short term
memory. As the condition worsens, the patient may lose orientation in
time, and not remember what day of the week it is. The ability to
follow instructions diminishes. At this early stage, minor depression
and paranoia may arise. At a more advanced stage, the patient may lose
orientation for place, and get lost, even in familiar territory. At a
later stage, the patient may not be able to recognize family members,
or even put a sentence together. About this time, the parts of the
brain that govern the bowels and bladder may go out, yielding
incontinence. The patient may be unable to dress or feed himself. Later
he may choke on food, or his own saliva. The part of the brain
governing respiration may become impaired, and he may require a
ventilator to keep breathing. Eventually, the parts of the brain
governing the heartbeat will go out, and heart failure will ensue.
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decline in vascular (or multi infarct) dementia
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Case Study: Ms. T, at age 81 went to live with her grandson and his
wife. The reason for the move was that Ms. T was getting too confused
and frightened living alone, and was no longer capable of getting money
out of the bank or paying her bills. Physically strong, Ms. T would
spend most of the day working outside in the large yard, quickly
filling up each of four garbage cans with clippings. Her grandson told
her to leave one can empty for the garbage coming from the house. She
could not remember this and still filled up all four cans. A reminder
note was written on one of the cans, but she either did not understand
it, or decided not to follow the iInstructions. One garbage can had to
be chained closed so that she could not get into it. The same thing
happened in the kitchen. She was told that she was not supposed to use
the stove, but used it anyway, ignoring written notes. Finally, a baby
fence was put up between the kitchen and the dining room. She kept on
getting the mail from the mailbox, and then putting it down somewhere
and could not remember where. A new mailbox with a lock was purchased
to keep her out. Six years later, Ms. T started wandering off and
getting lost outside, and getting violent during bath time. Then the
grandson®s wife decided that it was time to have Ms. T go to a nursing
home.

Dementia can be caused by over fifty different chronic brain syndromes.
Many of these are treatable, such as adult hydrocephalus (“water” on
the brain) in which an operation can implant a ventricular shunt for
reducing the pressure of cerebral spinal fluid on the cortex. If the
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dementia is due to a cerebral vascular insufficiency, then carotid
artery surgery might improve blood flow to the brain in some cases.

Unfortunately, the vast majority of the cases of late life dementia are
due to chronic brain syndromes that are not reversible. At least half
of all cases of late life dementia are due to Alzheimer's disease. We
are not certain what the cause of this disease is, and we have no way
to cure it. At best, some medications can slow its advance.
Psychotherapy and memory training can help patients and their
caregivers cope with the gradual advance of this debilitating disorder.

DISORDER: dementia

OLDER TERMS: chronic brain syndrome
CLASSIFICATION: organic (older term)
PREVALENCE: 10 - 20% of people over age 65
SYMPTOMS: loss of short term memory, emotional
instability,

loss of social skills

AGE OF ONSET: more prevalent after age 65

CAUSES: Alzheimer's disease, vascular (multi-infarct),
alcoholism, general paresis

TREATMENT: memory training, some medications may slow
progression

One of the great challenges in geriatric psychiatry is the differential
diagnosis between delirium and dementia, and between different forms of
dementia, and even between dementia and other mental disorders (e.g.,
depression) than can reduce the patient’s level of functioning.
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DELIRIUM DEMENTIA
Organic brain syndrome | Acute Chronic
Most common cause Medication interaction Alzheimer’s

Other common causes

Dehydration, fever,
poison, vitamin deficiency

Stroke, vascular

Type of disturbance

Metabolic

Usually lesions

Onset Rapid Gradual
Memory Impairment Yes Yes
Disorientation Yes Yes
Prognosis Recovery or death Slow decline
Sleep disturbance Usually Occasionally
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UNIT 5: PERCEPTION

QUESTION #5.1: What is psychophysics?

Psychophysics is the scientific study of sensation and perception. This is one
of the oldest branches of laboratory based scientific psychology. Back in the

1830s physicist Gustav Fechner (say “FEK ner’) studied the relationship between
the intensity of a physical stimulus and the ability of a person to detect it.
He was able to formulate some key mathematical equations which are still used
today. Below a certain level, the stimulus will not even be perceived. The
threshold is defined as that minimum level at which the stimulus will be
detected at least half of the time.

A few decades later, Ernst Weber (say “VAY ber”) used experiments to determine
that a person®s ability to distinguish between two stimuli is determined, not by
the absolute difference iIn intensities, but by the relative, proportionate
difference in intensities. Weber"s constant is the number he came up with for a
given sensory modality that tells us how much of a proportionate difference

between two stimuli will be a "just noticeable difference." Adaptation refers
to the fact that with prolonged exposure, the stimulus has less and less effect
(the organism gets used to it). Organisms are better at perceiving changes in
the level of stimulation, especially those that are greater than the just
noticeable difference.

Case Study: Ms. S weighs 120 and her younger sister weighs 180. They agree to go
on a diet and each loses about a dozen pounds. Ms. S’s husband has noticed his
wife’s weight loss just by looking at her fully clothed, but not that of his
sister-in-law. The reason is that Ms. S’s weight loss of ten percent was
proportionately sufficient to attain that just noticeable difference. However,
her sister’s equal weight loss is distributed over a greater starting weight,
resulting in a lower proportion of weight lost, and a difference that is not yet
noticeable.

QUESTION #5.2: What are the major senses?

The body*"s senses are transducers: they change one form of energy into another.
The sensors transduce the physical energy of environmental stimuli into the
electrical impulses that travel on the afferent neurons to the CNS, where they
go to different, specialized lobes of the cerebrum.

The cutaneous senses (located on the skin) include separate sensors for the
detection of heat, cold, pain, and pressure (also known as the punctiform,
tactile, or "touch” sense). Sensitivity (ability to detect a slight stimulus)
varies according to both the individual and the site of the body involved. For
example, you might be able to dangle your feet in a cold mountain stream
(because there are few cold sensors in your feet), but when you try to wade in
above the waist, the cold might be unbearable (because there are many cold
sensors iIn the chest and back). It is easier to read brail with the tips of your
fingers than the soles of your feet because the tips of the fingers have more
pressure sensors than do the feet.
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Proprioception involves the sensing of the motion of the body or its parts.
Proprioceptive senses include kinesthesia and equilibrium. Kinesthetic sensors
are in the muscles, and detect the position of a limb and/or the load on a
muscle. This sense must be highly developed in athletes and dancers.

SENSE LOCATION LOBE DIMENSIONS

Heat SKkin Parietal

Cold Skin Parietal

Pressure Skin Parietal

Pain All over Parietal

Kinesthesia Muscles Parietal

Equilibrium Inner ear Parietal

Gustation Tongue Parietal

Olfaction Nose Parietal

Audition Ear Temporal Loudness,
Pitch,
Timber

Vision Eyes Occipital Brightness,
Hue,
Saturation

Weber calculated the “just noticeable difference” constant for lifted weights to
be about two percent. Try this: go to the gym and bench press, say about twenty
pounds lighter than your maximum Blift. Say you can bench press 120 pounds, so
work with some reps of 100. Now, have a friend put an extra pound or so of
weight on when you are not looking. You probably cannot notice the difference,
because it is only one percent of the total weight you are lifting, less than
what Weber®"s constant says you need for a just noticeable difference. Now take
two sealed envelopes down to the post office: same type of envelope, same
thickness, but the contents are different so that one envelope is just under one
ounce (and can go for one first class stamp) while the other is nearly two
ounces (and will require additional postage). Heft the two envelopes, and
despite the similarity of appearance, your kinesthetic sense will be able to
detect a noticeable difference between the two. This is because one is twice as
heavy as the other. So, because of Weber®s constant, and the importance of
proportionate differences, you can detect a one-ounce difference in one
situation, but you cannot detect a one-pound difference in the other.

Equilibrium is another proprioceptive sense. Equilibrium detects the position of
the body or a rapid change in velocity. Equilibrium is sometimes called the
vestibular sense because it is based on three semi-circular canals located in
the area of the inner ear. Damage to the inner ear (through injury or high
fever) might impair a person®s sense of balance. The proper interpretation of
this sense can be hampered by the weightlessness experienced by astronauts in
space, or by the frequent unpredictable motions experienced in car, sea or air
sickness. Indeed, this sense was developed for a species with a top natural
speed of about twenty-five miles per hour. When you are in an automobile, or jet
aircraft, your sense of equilibrium might misinterpret a rapid acceleration as
climbing (or a rapid deceleration as falling). This is one reason why pilots in
training must learn to trust their instruments, and not their senses.
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The interaction of different sensory modalities can be seen with equilibrium.
When visual cues about motion match the vestibular cues, the individual is less
likely to misinterpret them or develop motion sickness.

Case Study: As a child, J tended to get car sick each Saturday when his family
drove up the windy roads to the mountain cabin in Big Bear. Then he had a driver
training course in high school. He obtained his learner®s permit and drove with
his father around the school parking lot, and later around town. J did so well
that he convinced his father to let him drive up to the cabin on the weekend.
His father agreed, but said that if J started to get car sick, he could return
to his usual place in the back seat. J never got car sick when he drove because
the driver must look in front, where the car is going, while a person in the
back seat looks out the side window, where the visual report of motion does not
match what the vestibular sense reports. The driver sees the upcoming curves,
and must anticipate them, and is much less likely to be confused by the
vestibular sense.

Chemoceptive senses detect the body®"s contact with chemicals. Chemoception
includes smell and taste. Olfaction is the formal name for the sense of smell.
Olfaction is located at the top of the nasal passage, where thousands of little
epithelium cells detect molecules of inhaled substances. Humans can detect well
over a thousand odors, but only a small percent of human sensory neurons are
devoted to olfaction. Compare this to the dog, which has about a third of
afferent neurons devoted to this sense. Dogs cannot only detect more smells,
with fainter traces, but canines have a complex, multidimensional capacity for
analyzing odors.

Because sensors detect change rather than absolute levels, we tend to become
accustomed to surrounding smells. Our cologne is intensely noticeable when we
put it on, but after awhile we adjust to it, and forget about it. When others
come close, it might be easily detectable by them, because it is a change in
their olfactory stimuli. When we walk into our houses or offices, we may
remember their old familiar smells, but after a few minutes, we adjust, and stop
noticing them. Anytime our internal chemical levels change, this can impair our
olfactory sensitivity. This would be most obvious in the case of smoking.

Here"s how to remember that olfaction is the sense of smell: imagine walking
into a dusty, greasy old factory.

OLFACTION

noun

OLFACTORY adjective // the smell of an OLD FACTORY

Gustation is the sense of taste. Gustation uses at least four different kinds
of taste receptors on the tongue: sweet (located at the tip of the tongue),
bitter (located at the base of the tongue), salty, and sour (located on the
sides of the tongue). Perhaps you are thinking that you can detect more than
four different flavors, and you are right, because complex flavors are
determined by much more than mere individual tastes, or even blends of tastes.
The perception of flavor also depends upon the interaction with the other
senses, especially smell. This is why wine connoisseurs try to smell the wine
before tasting it. Restaurants also know that the visual presentation of the
food is Important in the customer®s overall satisfaction.
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The tongue is an organ covered with skin, so all of the cutaneous senses come
into play in the perception of flavor. The temperature of the food should match
the diner®s expectation. Some people experience great disappointment the first
time they try Spanish gazpacho or Russian borscht because most Americans are
accustomed to being served hot soup. The texture of the food is also measured by
the tongue, and we expect some foods to be crunchy, others smooth, others
coarse, others chewy. The pain receptors of the skin on the tongue come into
play when we eat chile. With dining experience, and aging, people"s taste
preferences may change. You can build up your pain threshold, and increase your
tolerance for chile.

Case Study: Ms. T is now in her 80s living with family. She always liked a
teaspoon of sugar in her morning coffee. After age 60, she noticed that she
preferred two teaspoons. Now she has developed a mild case of dementia, and she
forgets what she has just said, done, heard or seen. When her grandson prepares
her morning coffee, he puts iIn three teaspoons of sugar, and she responds,
"Whoa, not so much!" Then she waits a couple of minutes for it to cool, and she
tries it. "Ugh, you forgot my sugar™ and she puts in another teaspoon. Her loss
of sweet sensors is not a direct result of her dementia, just another collateral
effect of aging.

How to remember

GUSTATI1 ON = eat the food with GUSTO because it tastes so good

Audition is the sense of hearing and involves the detection of sound waves.
After processing the sound wave through the outer ear and inner ear, the neural
impulse is sent along the auditory nerve to the temporal lobes. There are three
dimensions to the sound wave: loudness, pitch, and timbre.

Decibels Examples Danger after

10 Normal breathing

20 Whisper

40 Quiet office

50 Quiet restaurant

60 Normal conversation

70 Noisy restaurant, normal traffic

80 Alarm clock at 2 feet Over 8 hours

90 Heavy traffic, power tools, lawn Less than 8 hours
mower, food blender, Niagara Falls

100 Chain saw, pneumatic drill Less than 2 hours

110 Riveter, Stadium crowd

120 Rock concert in front of speakers, | Immediate danger
sandblasting, thunderclap

140 Gunshot, jet plane at 50 feet
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Volume (loudness) is determined by the height of the sound wave (the amount of
energy it contains). An explosion has much sound wave pressure, while a whisper
has very little. Loudness is measured in decibels. A quiet office may be about
40 decibels, a normal conversation about 50, street traffic about 60, louder
with horns, sirens, and screeching breaks. The key decibel level to remember is
90, because prolonged exposure to sounds above 90 decibels can lead to permanent
hearing loss. Some industrial machinery, aircraft engines, music in nightclubs
(or even earphones) may easily exceed 90 decibels.

Case Study: Mr. L, in his 70s, now has to wear hearing aids in each ear if he is
to hear normal conversation. He had excellent hearing as a young adult, but
worked for forty years in a factory running a machine that was louder than 90
decibels. Now, Mr. L"s former company requires operators of those machines to
use earplugs for protection.

Pitch (tone) is another dimension of audition. Pitch is determined by the
frequency of the sound wave, and is measured in cycles per second. Pitch is
detected in the organ of the inner ear known as the cochlea, which has thousands
of hairs at different lengths. The different hairs vibrate to the different
pitches, and send a neural impulse down the auditory nerve. Human hearing ranges
from a low of about 50 cycles per second to a high of about 20,000 cycles per
second. This top end is much lower than that of other animals. This is why cats
and dogs (who can hear up to about 25,000 cycles per second) can be trained to
respond to a whistle that cannot be heard by humans. Bats can hear well above
50,000 cycles per second, and use this sonar to navigate their way around dark
caves by emitting high pitched screeches and listening for the echoes. Within
humans, pitch sensitivity varies greatly between individuals, and over the life
cycle.

Case Study: About forty years ago, a major state mental hospital closed in
northern California, and the local news media reported that most of the patients
would be living in half way houses within the community. The next week, a
totally unrelated even occurred: a new shopping center opened on the west side
of San Jose. On the first day of operation, the young assistant manager of one
of the stores was confronted by an irate customer who said that she could no
longer remain in the store because of the horrible screeching sound. The
assistant manager was initially puzzled, because neither he nor any other
workers or customers had heard anything akin to the distressing sound reported
by that one customer. Remembering the closure of the state mental hospital, he
inferred that the customer had been one of the patients released by the
hospital, and that she had been experiencing some kind of hallucination.
However, over the next week, several other customers had a similar complaint.
Sensitive listening equipment was brought in and verified that a loud sound of
about 20,000 cycles per second was being produced by an improperly lubricated
escalator. This was beyond the range of most individuals” hearing, but for those
with great high end sensitivity, the sound was extremely annoying.

Case Study: Ms. P was a widow in her 70s. She showed no signs of dementia, but
had a progressive high end hearing loss. One day her daughter arranged to come
by and take Ms. P grocery shopping. As the daughter noticed she was running
late, she called from her cell phone and told Ms. P to wait outside on the porch
when she drove up, and that the weather was looking pretty bad, so she better
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wear a raincoat and hat. When the daughter drove up, she noticed Ms. P on the
porch, wearing a raincoat, but no hat, so she yelled to her mother, "Your forgot
your hat." Ms. P responded "What?" The daughter repeated: "Go inside and get
your hat. 1 want you to bring your hat.” Ms. P looked a little confused and
perturbed, but she obeyed and came out carrying her cat, muttering "I don"t know
why 1 have to bring the cat to the store. 1 know what kind of food he likes. No
one else brings their pets to the store." Because consonants like h and c are
very high pitched sounds, Ms. P had a hard time hearing the different between
cat and hat.

Weber determined that of all the sensory modalities, the one with the smallest
value for the “just noticeable difference” was the detection of the pitch of a
tone. That is why we can listen to adjacent keys on a piano, one right after the
other, and determine that they are different notes, even if we do not have the
"perfect pitch” that would allow us to identify which notes they are.

Timbre is the third dimension of the sound wave, and involves overtones. A
tuning fork has a pure sound wave, but most musical iInstruments have a rich
complexity that means that we can hear the difference between a trumpet and a
violin hitting the same note at the same volume. Each human voice has a voice
print as unique as a finger print or DNA. White noise is a sound that blends
all different frequencies. Examples of white noise include the sound of a
waterfall, or wind rustling through the trees. Many people find this quite
relaxing, and it tends to obscure other sounds.

Case Study: Dr. T is a clinical psychologist who has just become licensed to
practice psychotherapy. She has just rented a two room suite in an older
building in a busy downtown area. She eventually hopes to put a receptionist in
the first room, which will also serve as a waiting room for patients. The other
room, which has windows on the street side, will be for individual psychotherapy
sessions with her patients. Dr. T noticed that the street noise was a little
loud, and that the door and walls between the two rooms was a little thin. She
worried that the street noises might distract the patients, and make it hard for
them to relax. She was also concerned that the poor insulation might make it
easy for someone in the waiting room to overhear the private conversations that
take place in psychotherapy. Dr. T purchased a sound screen for under a hundred
dollars. Like a fan, this sound screen circulates air but produces more noise
than air circulation. These appliances are also known as white noise generators.
They serve to mask the patient®s perception of the street noise, and reduce the
ability of someone in the waiting room to hear what the patient is saying.

Vision (sight) is the sense that detects light waves. Light is the visible
portion of the electromagnetic spectrum that includes everything from x-rays and
ultraviolet tanning rays on one end to television broadcasting and infra-red on
the other end. There are three dimensions to the light wave: brightness, hue,
and saturation.

Brightness is the intensity (amount of energy) of light coming from a source

(or reflected off of a surface). White surfaces have the capacity to reflect the
most light. That is why projection screens are white, because of their ability
to reflect more light energy back to the audience. If you go out on a hot, sunny
day, and wear a white shirt, it will reflect most of the sun®s energy away from
your body. If you wear a black shirt, it will absorb most of the sun®s energy,
and you will get very hot very soon.
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Rods are the eye®"s brightness receptors, and are important in night vision.
Nocturnal predators like owls and cats have mostly rods. In the human eye, there
are no rods in the fovea (the area of central focus), but they are off to the
side about 30 degrees. Here is how to remember the role of the rods in seeing
night brightness. Visualize this scene: over fifty years ago teenagers would get
old cars, paint them a bright, metallic coat, and cruise these “hot rods” around
on warm summer nights.

Hue (color) is the dimension that is determined by the wavelength. Each color
on the color wheel can be defined in terms of its wavelength in nanometers.

Wavelength | Electro-magnetic radiation | Effects
Shortest Gamma rays Very harmful to tissue
X-rays Harmful with over-exposure
Ultraviolet rays Tanning, sunburn, cancer possible with
prolonged over-exposure
400 — 700 | Visible spectrum Hues of rainbow
nanometers
Infrared Warmth
Microwaves Rapid heating
Longest Broadcast TV, AM, FM

Cones are the eye"s color receptors, and are important in daytime vision.
Chickens have only cones (no rods). When the sun goes down, chickens cannot see,
so they go to sleep. When the sun comes up, they get busy looking, and
scratching and pecking. In the human eye, cones are tightly packed in an area of
central focus known as the fovea. Here is how to remember that cones process
color vision. Visualize yourself on a hot summer day, going down to the ice
cream parlor, ordering a very large cone with scoops of different colors: cherry
(red), berry (blue), and pistachio (green).

Color blindness is where a person has no cones. Such individuals can still see,
but everything is going to look like a black and white movie. Complete color
blindness is rare, especially In females. Many individuals do experience some
color weakness in which it is hard for them to distinguish between two colors.
That is one reason why stoplights are always arranged in the same pattern: red
on top, yellow in the middle, and green on the bottom, so even when someone is
cannot tell the color of the light, at least he can infer whether he should go
or stop by the position of the light.

Case Study: Mr. V was an 18-year-old student. He told me on the Ffirst day of
class that he was completely color blind. He was not just preparing me to see
socks that did not match. He explained that if he looked directly at something,
he could not see it (for the fovea contains only cones, and he had no cones). He
could only see with his rods, and so he seemed to be looking askance when he was
talking to you. He thought it wise to inform me of this disability because
otherwise I might observe him during a test, with his eyes wandering, and I
might make the inference that he was cheating by trying to see his neighbor®s
answers.
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Saturation is the mixture of different wavelengths. A "color"™ with greater
saturation has greater purity of wavelength. If you have two red shirts, and one
is a redder red, truer red, deeper red, fuller red, that is what we mean by
saturation. Brown represents a "color"™ lacking in saturation. Perhaps you
remember in elementary school when you learned how to create brown by coloring
over yellow, blue, and red, and the result was a brownish mixture of all three.

The rods and cones detect the brightness and hues of visual images and transduce
these into neural impulses that go down the optic nerve to the occipital lobe of
the cerebrum. About a third of incoming cortical neurons are related to vision:
a higher proportion than that found in any other human sense.

QUESTION #5.3: What is figure/ground perception?

Perception iIs when the brain organizes and interprets the incoming neural
impulses from the sensors. Perception is this process of becoming aware of the
environment via interpretation of information from the senses. There are some
differences between individuals in terms of sensory acuity: some people can see
or hear better than others. However, these sensory differences are minor in
comparison to perceptual differences. Two people seeing the same sight or
hearing the same sounds might perceive very different things, based on how those
people might differ in terms of experience, expectation, context and motivation.

Case Study: Mr. B and his wife were watching the sun go down at a beach on the
west side of Acapulco. Then they wanted to get back to their place downtown.
They walked to the street and waited a few minutes for the bus to come by. Mr. B
was thinking of how thirsty he was getting, and about the six pack of beer he
had at home, so he said "Why don"t we start walking down the right side of the
street down to the corner with the highway, where other routes of busses pass.
If one of these busses comes by, we can still take it." Just then a large, noisy
truck came by, and his wife responded to his idea. Mr. B had heard the words
"ice" and "back™ so, thinking of his beer, he turned into a little store to get
a bag of ice to take back with them, and then he started to walk along his
proposed route. He noticed that his wife seemed a little angry, but did not find
out until later why. What she had really said was "l don"t have eyes in the back
of my head" which reflected her concern that if they started walking in that
direction, they would not be able to see the approach of a bus from behind. But
Mr. B only heard (perceived) what matched his motives (having a cold beer).

Figure/ground perception is where we focus on certain stimuli that are the most
relevant, and ignore the rest, pushing them into the background. This can occur
in any sensory modality. A driver might scan visual field through the
windshield, focusing on the figure of a sign indicating the desired off-ramp,
while he ignores all the billboards advertising eating places. ITf he were less
interested in finding a particular off-ramp, and getting very hungry, he might
be focusing on the figure of a billboard about a fast food place, pushing the
signs about upcoming off-ramps into the background. The hostess at a cocktail
party in her home hears noises from a dozen conversations, but she focuses her
attention on what her boss is saying, ignoring what the neighbors are saying a
few feet away. Later she hears her baby start to cry upstairs (the figure
perceived), and excuses herself to see if the sitter needs any help, allowing
all the downstairs conversations to fade into the background.
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External cues to figure/ground perception include contrast and similarity,
nearness, and holism. We tend to group together into one figure things that are
similar, and then contrast them with things which are dissimilar. Below most
people will usually perceive two vertical columns, one of composed of * and one
composed of #.

We tend not to perceive these figures as four rows, each containing both a #
followed by a *, because the similarity cue encourages us to group together that
which is similar to form a complete figure of our focus: the vertical columns.
However, when too many dissimilar things are present, this may create some
interference that makes perception of the figure more difficult.

Nearness refers to the cue that encourages us to group together things having
the greatest physical proximity, to treat them as distinct figures. Look at the
above array again: similar stimuli grouped together and set apart from
contrasting stimuli. However, if we increased the vertical distance between the
similar stimuli, and decreased the horizontal distance between the contrasting
stimuli, you would be more likely to perceive these same stimuli as four rows of
# * instead of the two columns you initially perceived.

Holism refers to the cue of perceiving standard, familiar whole figures, as
opposed to irrelevant parts. We piece together those partial stimuli that would
fit together to fit a standard whole. We perceive all the following as
triangles, even though they differ in composition, size, and angles.
Cartoonists know that they can express familiar forms that lead the viewer to
perceive the rest of the whole.
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QUESTION #5.4: What is depth perception?

Depth perception is how organisms are able to perceive depth from the two
dimensional neural impulses coming from the retinas of the eyes. Depth cues
include binocular vision, overlap, shading, relative size, height on the
horizon, and linear perspective.

Binocular (or stereoscopic) vision refers to the fact that each of the two eyes
sends different neural impulses to the occipital lobe. When the object is close
to the face, the difference between what the right eye sees and what the left
eye sees is great. As the object moves away from the face, the difference in
what is reported by each eye becomes less and less. The brain calculates the
differences between the impulses from each eye, and estimates the distance of
the object. However, most depth cues are monocular, and can work with just one
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eye. This is why over a thousand individuals licensed to fly as private pilots
have functional vision in only one eye: they still have enough depth perception
to land an airplane.

Motion parallax helps depth perception. When we are in motion and observing
stationary objects (such as from the side window of a train or car). Distant
objects (such as the moon) seem to move forward with us, but objects closer to
us (such as signs along the side of the road) seem to be moving backward.

Shading is a cue to depth because we assume that light comes from the top (the
sun outside or the lights in the ceiling). We can then infer if a change in
shading indicates if something is popping out (or going into) a surface.

Overlap helps us judge the relative distance of two objects. We see that one
figure appears to cut into our view of the other, and we infer that the one
superimposed on the other must be the closer of the two. Use of this depth cue
is somewhat dependent upon our use of holism as a figure/ground cue, for we are
assuming what each of the complete figures must look like, without the overlap.
Here we assume that the square must be closer than the triangle, and is blocking
our view of part of its left side.

Overlap of two figures

Relative size is a cue to depth based upon our experience that objects closer to
us take up a larger portion of the retinal screen. If we assume that the two
squares on the next page are of equal size, then we will infer that the one on
the left must be much closer than the one on the right.
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Height on the horizon is a depth cue based upon our experience of distance
objects appearing higher up on our retinal screens. Linear perspective is a tool
used by visual artists to convey the perception of distance on a flat canvas.
Linear perspective is actually a combination of two other cues: relative size
and height on the horizon. Imagine that the figures below are telephone poles.
As we move from left to write, the artist has started each one up higher on the
horizon, and making it smaller, and this creates the perception that an object
at point D must be farther away than an object at point A.
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QUESTION #5.5: What are perceptual constancies?

Perceptual constancies help in the visual perception of motion. There are size,
brightness, and shape constancies. An example of size constancy would be when 1
take a basketball and pass it to another player further down the court. When the
basketball is close to my face, it occupies a major portion of my retinal
screen. As it moves away from me to the other player, the basketball occupies a
smaller and smaller proportion of my retinal screen. | do not interpret this
decreasing visual screen as a physically shrinking basketball. Rather, 1 assume
that the basketball remains a constant size, and is in motion away from me.
Brightness constancy involves an object moving through an area of shadows. When
I see a car drive down a shaded lane, 1 do not perceive the car as changing its
brightness, but as an object of constant brightness moving across a background
of changing brightness.

Shape constancy explains that when an object moves by rotating with respect to
my visual fiend, and casts a different shape upon my retinal screen, 1 perceive
it is an object of constant shape in rotational motion. When my line of vision
is perpendicular to a wall, a closed door makes a rectangular shape on my
retina. ITf the door is opened away from me, the edge of the door rotating out is
further away, a smaller portion of my visual screen, giving the entire figure
more of a trapezoid shape, but I perceive this as a door maintaining its
rectangular shape, opening away from me.
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Cue or constancy

Figure/ground

Depth

Motion

Similarity and
Contrast

Similar things are
perceived as part
of the same figure

Holism

Things that
approximate
familiar figures
are perceived as
those figures

Nearness

Things that are
close to each
other are
perceived as going
together

Binocular vision

Different views
from each eye
leads to an
estimation of
distance from the
face

Overlap

Images which are
superimposed on
others are
perceived as
closer

being

Height on horizon

Images which
higher are

perceived as
farther away

are

being

Relative size

Images which
larger are

are

Changes in size
lead to inferences

perceived as being | about motion
closer

Shading Brightness and Changes in shadows
shadows lead to and brightness
inferences about lead to inferences
positions of about motion
objects

Paral lax Objects which move | Changes in nearby
forward with us objects lead to
are perceived as inferences about
farther away, motion
while those which
move backward are
perceived as near

Shape Changes in shape

lead to inferences
about motion




QUESTION #5.6: What are illusions?

An illusion is a misinterpretation or mismeasurement of a real physical stimulus.
Do not confuse this term with an allusion (which comes from the verb "to
allude™) and refers to a literary reference, or with elusion (which comes from
the verb "to elude'™) and means to get away or escape. There are also two
psychological terms that are frequently confused with illusion: delusion and
hallucination.

A delusion is a false belief, especially one characteristic of certain mental
disorders. As we shall see, depressed patients have delusions of helplessness
and hopelessness; paranoids have delusions of persecution; hypochondriacs have
delusions of ill health; anorexics have the delusion of being overweight;
phobics have a delusion of excessive danger. The main difference between
illusion and delusion is that 1llusions are experienced by normal people
everyday, and are not symptomatic of mental disorder.

normal people
in normal
states of
consciousness

HALLUCINATION DELUSION ILLUSION
Definition Sense experience False belief Mismeasurement
without a physical of a stimulus
stimulus
Causes Metabolic disturbance | Threat to self Perceptual
esteem habits or
alternation
of physical
stimuli
Present in Yes Yes Yes
dreams
Present in Yes Yes Yes
mental illness
Present in No No Yes

Examples

Schizophrenic hears
voices

Dreamer sees a
monster

Paranoid is
suspicious

Depressed
patient is
hopeless

Doppler effect
Mirage

Miller-Lyer

Hallucinations are sensory perceptions in the absence of any physical stimulus.
Hallucinations can occur in any sensory modality, but most are visual (seeing
something which is not there) or auditory (hearing something which is not
there). Most hallucinations occur in altered states of consciousness, such as
delirium, schizophrenia, drug-induced states, or (as we shall explain later in
this chapter) in dreams. Normal people in normal states of consciousness do not
experience hallucinations, but they frequently experience illusions.
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Case Study: Mr. B was lying down in his bed on a summer®s evening. He was trying
to sleep, but it was a warm night. Through the open window he thought he heard a
baby cry. He went outside, worried that some infant or toddler might fall into
his swimming pool. He turned on the yard light to see the cause of the noise:
two male cats getting ready to fight. This was not a hallucination; Mr. B really
did hear a noise. This was an illusion. Mr. B had misinterpreted the noise of
the cats and perceived the cry of a baby.

Physical alteration of stimuli causes some illusions. A stick placed in water
appears to be bent, but it really remains straight. What was bent by the water
was the light waves traveling to the eyes, leading the viewer to conclude that
the stick had been bent. A similar explanation applies to the mirage of water on
a hot desert road: the heat from the road has bent the light waves until they
look wet. Some auditory illusions can be explained by physical alternation of a
stimulus. The Doppler Effect explains the illusion that when one is standing at
a train station, a rapidly approaching train®s whistle seems to be ascending in
pitch, but as the train passes, the pitch of the whistle seems to descend. To
someone on the fast moving train, the tone of the whistle has remained constant.
The reason for this is the alteration of the physical sound wave: each peak of
the approaching soundwave came a little bit sooner (increasing frequency) while
each peak of the soundwave of the whistle of the departing train came a little
later (decreasing frequency).

Most illusions are due to perceptual habits rather than physical factors. These
habits involve expectations that tie in with cues to figure/ground, depth, and
constancies. One of the most famous optical illusions is the Muller-Lyer. Most
people see line segment AB as longer than that of CD, when actually they are of
equal length. One explanation for this is that we habitually perceive depth
within the context of right angle and cubicle architecture. This means that we
perceive the line segment as being a distant inner corner of a room, and
therefore, because it is the same size on our retina, it must be a longer line.
Persons who grow up in small villages of circular architecture are less likely
to be fooled by this illusion.

Case Study: Don C is now past 90. He grew up and still lives in a mountainous
area of Mexico. His village did not even have electricity until he was past 70.
The roads and paths are still windy, rather than straight or right angle
intersects. The indigenous architecture still prevails: round bases with a
conical thatched roof. Despite his age, Don C shows no signs of dementia. His
hearing is somewhat diminished by years of firing his rifle, but his near vision
is still good. When shown the Muller-Lyer illusion, he immediately determined
that the lines were of similar length.
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Muller-Lver illusion: the horizontal lines are actually eqgual in length

N /
/ N

QUESTION #5.7: What are dreams?

An altered state of consciousness (ASC) is a way of experiencing which is
fundamentally different from normal waking consciousness. Examples would include
delirious conditions, meditative trances, and drug-induced states.

Dreaming is an altered state of consciousness occurring during the lightest
stage of sleep. When the sleeper is in the first four hours of sleep, most of
the time is spent in the deepest stages that help replenish the body. As the
sleeper comes up into light sleep several physical measures indicate that
dreaming is taking place. The EEG would have some similarities to an individual
in an awake, but relaxed (alpha) state. The eyes start to move under the lids,
as iT these rapid eye movements (REM) were trying to follow the action of the
dream. Dreams can be described as a series of hallucinations and illusions
occurring during light sleep.

Most movements in dreams are blocked by a muscular inhibition. A few movements
(such as a slap) or a few words (usually garbled) may get past the muscular
inhibition of sleep. Dreamers are not capable of carrying on complex
conversations or performing complex actions. "'Sleep walking” is actually
something different, a mild dissociative reaction.
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Case Study: When Mrs. B was a newlywed, she and her husband lived in a tiny
apartment, and slept on a mattress on the floor. They both worked full time and
took classes at night. One night her husband got to bed quite late, and she had
already been asleep for several hours, tired from a hard day. Mr. B could not
resist kissing his lovely, sleeping wife as he too crawled into the covers, and
then rolled over. But immediately, he felt a fist on the side of his head. He
turned over to see why his wife had hit him, but she was still asleep. The next
day at breakfast she was very excited to tell her husband about the dream that
she had had the night before. "1 was making bread here in the apartment, when
the doorbell rang. It was a Western Union delivery boy with a telegram for me.
It was great news: my sister had a healthy baby girl. I was so very happy that I
wanted to give the boy a tip, but I had no money, so I just gave him a piece of
bread. He ate it, but then he tried to kiss me so I hit him." In her dream, the
ringing doorbell and the delivery boy were hallucinations because they did not
happen, but the kiss was an illusion, a real physical stimulus that was
misinterpreted in the dream.

Most people dream several times a night, averaging four or Ffive dreams in an
eight-hour period of sleep. The first four hours involve more time in the deeper
stages of sleep, while the last four involve more time in the lighter stages,
and more periods of dreaming, and longer periods of dreaming. Many people wake
up from the night’s sleep while they are in their last dream of the night.

Most people do not remember any dreams from the previous night. If they do, it
is the last dream that is most likely to be remembered. The earlier dreams are
most likely to be forgotten, and if they are remembered, they are usually
perceived as parts of the last dream. Dream recall can be improved by setting a
habit of writing down the dream before you leave your bed in the morning. For
the first week or so, the dreamer may give up after spending a few minutes
trying to recall the dream, but after a week of this focus, dreams are more
frequently remembered and they become more elaborate. The same trend can be seen
in those forms of psychotherapy emphasizing dream work.

Case Study: Mr. G was a 35-year-old Silicon Valley engineer. He sought therapy
for unresolved anxiety about interpersonal relationships. The psychotherapist
decided to focus on dream analysis to get around some of the intellectual games
which the patient was attempting to play. For the next three sessions, Mr. G
claimed that he could not remember a dream. He then employed some of the dream
recall techniques proposed by the therapist, and brought in a short dream. Mr. G
was pleased with how this opened up the course of that therapeutic session, and
had at least one dream for each of the remaining weekly sessions. The dream
reports also increased in length and complexity.

Whether the dream content described by the patient is a valid recount of what
was actually experienced in the dream is a matter of debate among
psychotherapists and sleep researchers. One possible explanation is that the
dream is just a few jumbled images and experiences, and that any real meaning is
created later by the dreamer as she remembers, tells, and self-interprets her
dream. Indeed, the remembering, telling, and interpreting of the dream may not
be separate phases, but interacting aspects of the same process.

85



Case Study: Mr. V is a graduate student at a major university. He has been in
Jungian therapy for two years. When he began therapy, he too found it difficult
to remember his dreams. After about a month, he remembered dreams for most
nights. After three months, he noticed that the dreams were more highly
structured and detailed, and would fill up most of the therapy session. Now most
of his dreams have Jungian symbols, and the typical session has Mr. V telling
and explaining his dream, with his analyst playing more of a role of an observer
and guide, making sure that Mr. V is on the right path with his own dream work.

Many people become convinced that their dreams are precognitive, giving them
insight into future events. Most people have had several of these dreams or
other deja vu experiences in which they become convinced that a new experience
has already been experienced before. This is best explained by a confirmation
bias of sampling, and by how later situations reconstruct our memories of our
dreams. Let"s do the math: five dreams a night, 365 nights a year, that iIs over
thirty-six thousand dreams by the time a person is twenty, and the details of
the remembered dreams are unconsciously made to fit the details of the events as
they later came to pass.

When people are deprived of sleep for more than a couple of nights, they tend to
became physically exhausted and mentally agitated. They may even begin to
hallucinate while awake.

QUESTION #5.8: What is hypnosis?

Hypnosis is an altered state of consciousness characterized by relaxation,
focused attention, and increased suggestibility. Hypnosis is used in several
tribal cultures as part of shamanic rituals of spiritual passage and healing. A
similar practice was probably used by ancient Egyptian and Greek physicians, who
had to operate without anesthesia, and found hypnosis useful in controlling the
perception of pain.

About 250 years ago, hypnosis was rediscovered by an Austrian physician, Franz
Anton Mesmer. After using it clinically, he went to Paris where he used his
Mesmerism (or animal magnetism as he called it) to entertain at the parties of
the nobility, much as stage hypnotists do nightclub acts today. One of his most
popular acts was to get stuffy guests to act foolishly, as if they could not
walk, talk, or see. By the 1880s several Paris physicians had the idea that if
Mesmerism could make normal people act as if they had a hysterical disorder
(what we now call somatoform or conversion reaction), then perhaps hysterical
patients could be hypnotized to act normally.

Jean Martin Charcot became the most famous of these French psychiatrists,
treating hundreds of patients at the women®s mental hospital outside of Paris.
He found that the most effective way to use hypnosis was to regress the patient
back in time before the onset of the disorder. Charcot discovered that in many
cases patients reported an emotionally traumatic event (such as sexual abuse in
childhood) and that the hysterical disorder was a sort of mental block to
prevent remembering the trauma. Under hypnosis, that mental block could be
gotten around, and the patient could relive the trauma.
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Sigmund Freud was a young neurologist in Vienna who heard about Charcot®"s work,
and decided to go to Paris for residency training in psychiatry. When Freud
returned to Vienna to set up a private practice, he came to two conclusions. One
was that he himself was not a very good hypnotist, and so he decided to use a
different technique to probe the unconscious minds of his patients: talking to
them (and that was the birth of modern psychoanalytic psychotherapy).

Freud also concluded that when a female patient reported recovered memories of
having been sexually abused at an early age by her fathers, that these were not
factual memories being recalled. Rather, the hypnosis had liberated the
patient’s Oedipal fantasies about desiring her father’s sexually.

Even today there is a great debate about what patients describe under hypnosis
(or the altered state of drugs like sodium pentothal, "truth serum™). What the
patient reports may be a factual memory, repressed by emotional trauma, or what
the patient reports may be a false memory, a pure fantasy concocted by the
patient at that point during the highly suggestible state in hopes of pleasing
the therapist.

Most people have some level of hypnotizability, especially children and those
prone to hysterical disorders (such as what we now call dissociative reactions
or "multiple personality'). The hardest people to hypnotize are the highly
suspicious, schizophrenics, and dementia patients (because they lack the ability
to focus the attention).

The value of hypnosis beyond the control of pain is debatable. Hypnosis does not
seem to greatly increase mental or physical performance, otherwise coaches
should hypnotize their teams and professors should hypnotize their students to
concentrate and do better.

QUESTION #5.9: What are psychic phenomena?

Psychic phenomena are supernormal events or abilities claimed by some people.
The term psychic can also be used as a noun to describe someone who claims these
abilities. Parapsychology is the study of psychic phenomena such as channeling,
psychokinesis, and extrasensory perception.

Channeling is the ability to communicate with disembodied spirits. This is
sometimes done in the practice of holding a seance in which the psychic (or
medium) goes into an altered state of consciousness (trance). The spirits
(perhaps demons or souls of deceased loved ones) then talk to or through the
medium.

Case Study: Dona A is a woman of mixed African-Indian extraction who was born in
a small mountain village outside of Acapulco. She went to the city where she
worked as a maid In a hotel and earned good money. Then she became very ill, and
went to several physicians, but none could help her. Then in one of the slums of
Acapulco she found a group of spirit doctors (women of background similar to her
own). One of the spirit doctors put on a white robe and went into a trance, then
spoke In a strange voice (that of a spirit) who diagnosed Dona A"s problem as
that of the evil eye: another woman from her village had become jealous of Dona
A"s relative success and had sought a local brujo (sorcerer) to put a hex on
her. But the spirits contacted by Dona A®s spirit doctor were stronger, so the
hex was undone, and Dona A got better. Dona A is now so committed to this
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practice of channeling, that she herself is studying to become one of the spirit
doctors. She keeps up her work as a hotel maid, remains a practicing Catholic,
and still goes to the national health service when she gets a flu, or injured on
the job, but she is convinced of the reality of spirit channeling and exorcism.

There is no way to empirically verify such claims. We can interview Dona A and
her "spirit doctor"™ and observe how they practice their craft (e.g., they do not
charge huge fees for their services) and we can infer that they are sincere.
However, we cannot empirically verify what is really being done. Is it
contacting disembodied spirits or is it hallucinating?

Possible fraud is one reason why most scientists remain skeptical about
channeling and other psychic claims. There have been many examples of criminals
who have sought to use their victims®™ belief in these powers in order to take
advantage of them. Even when there is no criminal intent, fraud might come about
because the psychics want to maintain a position of attention and importance.

Case Study: In the 1850s in upstate New York, the Fox family moved into an old
farm house. The father heard his two daughters giggling loudly the first night.
He went into their room to see what was the matter. The girls said that they
were talking to Mr. Splitfoot, the ghost of the Dutch farmer who used to have
the house. The father himself then heard loud clicking sounds. Someone could ask
a question, and there would be one click for yes, or two for no. People came
from miles around to witness this conversation with the ghost, which only seemed
to work in the presence of the Fox sisters. After the Civil War, they became
quite famous, and traveled around doing seances so that the bereaved could talk
to their war dead and hear the answers as one click for yes or two for no. In
1920 on her deathbed, the younger of the two sisters admitted it was a trick.
Her sister had learned to pop her big toe. The girls thought it up just for fun,
but when the adults paid so much attention to it, they decided to keep it up.

Psychokinesis is the psychic ability that claims to influence physical energy,
events, and/or objects without using one"s muscles. One example of this is
levitation: using one"s powers of concentration to get objects to defy the force
of gravity. When studied under controlled laboratory conditions, claims of
psychokinesis are usually found to be fraudulent.

(PSYCHDO (KINESTIS)
MIND MOVEMENT

Case Study: Mr. L was born in a tiny Russian village in 1940, and his family
barely survived the starvation of the Second World War. Even later, life was
hard on the collective farm. When he was twenty, Mr. L went to Moscow and
convinced the officials that he had a special psychokinetic ability. He showed
them that he could suspend small objects above the ground. He argued his way
into a position in which he would spend all day long practicing his ability, so
that some day he might be able to use it to destroy incoming missiles. He got a
tiny apartment and a food ration card. When the Soviet Union fell, western
reporters came to Moscow and interviewed psychics such as Mr. L. The reporters
were quickly able to identify the sleight of hand he had used: a tiny thread
stretched between his knees to suspend the small objects. Mr. L was not good
enough to have made it on the Las Vegas stage.
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Extra sensory perception (ESP) involves gaining knowledge about things external
to the mind without use of sensory input. There are three forms of ESP:
telepathy, clairvoyance and precognition. Telepathy is thought transference:
the ability to read the mind of another person. Clairvoyance is remote viewing:
the ability to perceive persons, objects, or events despite the presence of
distance or obstacles. Precognition is foretelling the future and has taken the
forms of soothsaying, augury, divination, astrology, and fortune telling.

Most scientists, including psychologists, remain quite skeptical about claims
for ESP and other psychic phenomena. In addition to some obvious cases of fraud,
the greatest problem concerns lack of good research design. In those cases where
there is a success rate above that expected by pure chance, there is usually
some defect of design (such as another possible explanation as to why the
receiving subjects in the research were able to come up with the knowledge). In
those studies where there is careful methodological control, the results are
rarely statistically significant.

Some psychics have responded to these data by saying that by their very nature
psychic phenomena are not normal, and cannot be studied by normal empirical
techniques. The kind of situations leading to ESP are situations involving great
danger or great emotions, and this is not the same as the conditions which exist
in identifying randomly selected cards and numbers in a parapsychological
laboratory.

Altered States of Consciousness
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UNIT 6: LEARNING

QUESTION #6.1: What is classical conditioning?

Learning is a change in behavior due to the organism®s experience with
the environment. The simplest form of learning is conditioning, which

can be reduced to a basic reflex relationship between stimulus,
organism, and response.

STIMOLUS ORGANISHM RESPOMSE
= what ju=st = = the per=zon = = what the =
= happened = = or animal = = grganism now =
= in the =========3»= Who has ============3>= thinks, feels,=
= organi=sm's = = just been = or doesz =
= environment = = ztimulated = = =

Not all reflexes are learned. Many reflexes are the result of heredity.
The stimulus might come from the environment, but the reflex itself
(the relationship between the stimulus and the response) can be pre-
programmed inside of the organism. One example would be the spawning
habits of the salmon fish. Salmon don"t need special training or
orientation to know that this is what they must do, or how to do it.

STIMULUTS CRGANISH RESPCHNSE
= where the = = = = the fish =
= fizh was= = = 2almon = = returns to =
= hatched =———=======1= ==—==========2= T he breeding =

= = = = = ground, stops,=
= = = = = breeds, die=s

A human example would be the knee jerk reflex. When you go to the
doctor for a general physical examination, you have to sit on the
examining table, cross your legs, and then the doctor will use a little
rubber hammer to strike just below your knee, and then observe the knee
jerking iIn response. Your mother did not have to tell you to do that;
your knee was pre-programmed to respond in that way.

STIMOLUS ORGANISH RESPCOMSE
= rubber = = patient = = Jjerks= =
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Classical conditioning is one way that the organism can learn a new
stimulus-response relationship by building on an old one. Classical
conditioning requires the paired presentation of two stimuli. The first
stimulus was originally neutral (at least with respect to the
response). The second stimulus already has a reflex relationship with
the response. After enough paired trials of presentation (first
stimulus followed by second stimulus) a new reflex will be acquired. At
that point, the formerly neutral stimulus becomes a conditioned
stimulus capable of eliciting the same response on its own, even if it
is not always followed by the second stimulus.

Ivan Pavlov was one of the first researchers in classical conditioning.
Most of his research subjects were mongrel dogs. He liked to work with
the individual animals over a period of years, getting to know their
peculiarities. As a skilled surgeon, he was able to install a glass
window on a dog"s stomach, so that the digestive processes could be
directly observed. In 1904 he won the Nobel Prize for his work in the
physiology of digestion.

STIMOLUS ORGANISH RESPCNSE
= food = = = = digestive =
= placed =S dog ============3= [pIrOCesSSes =
= in dog's= = = = = begin =
= mouth = = = = =

One day as he was preparing an animal for observation, Pavlov noticed
that the digestive processes did not start when the dog actually
received the food in its mouth, but as soon as the dog could tell that
the food was coming. After the dog had been through the procedure a few
times, Pavlov noted that the dog"s digestive juices began to flow at
the first indication of the coming food: the distinctive sound of the
shoes of the attendant who brought the food.

STIMOLOS ORGANISH EESFCHSE
= familiar = = = = =
= footsteps = = = = digestive =
= pnf the e dDg e e processes =
= attendant = = = = begin =

= who feeds dog= = = = =

It is a natural reflex for a dog to salivate at the taste of the food,
but there is no inherited reason for a dog to salivate at the sound of
someone"s footsteps. That sound was originally a neutral stimulus. Note
that the dog did not salivate to the sound of the footsteps until it
had learned to associate that sound with the subsequent stimulus of the
food. The dog®"s experience with the footsteps being followed by the
food was a new learning experience. When the footsteps began to elicit
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the salivation on their own, we could say that the sound was no longer
neutral, but had become a conditioned stimulus.

fneutral funconditioned) forganism) (responss)
stimulus) stimulus) [EASSIVE] (elicited)
FOOTSTEPS —-———- > FOOD ————————- > DOGE —————- »> DIGESTICH
after acguisition of new reflex

{conditioned forganism) (responss)
stimulus) [EASSIVE] (elicited)
FOOTSTEPS —————m—mmmm e > DOG —————- > DIGESTION

Pavlov was a master researcher when it came to the precision of his
measurements and thorough control of extraneous variables. He
constructed a special observation cage for the dog: it was soundproof
and had a one-way mirror, so Pavlov could observe the dog, but the dog
could not see or hear the approach of an attendant with food. The dog
was placed In a special harness to reduce extraneous movements. Pavlov
surgically implanted a tube into the dog®s salivary gland. The tube
carried the saliva into a collection cup where the flow was measured by
a drum rotating against an inked needle. Pavlov decided to try a
different sound this time for his neutral stimulus, a bell.

The bell would be rung inside of the cage for the dog to hear, then the
dog would get food in the form of meat powder. Pavlov observed the
charted flow of the saliva, noting that after just a few trials (paired
associations) of these two stimuli, the dog had acquired a new reflex.
At that point, the bell could be called a conditioned stimulus, since
the dog began to salivate as soon as the bell sounded, even before the
food arrived.

{n=sutral {unconditioned) (organism) (responses)
stimulus) stimulus) [PASSIVE] (=licited)
BELL -————————— > FOOD ————————— > DOG —————— > SALIVATION

after acguisition of new reflex

{conditionsd {organism) {responss)
stimulus) [BASEIVE] {2licitesd)
BELL ———m—m—mm e > DOG —————- > SALIVATION
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Pavlov experimented with several variables, and consistently found that
timing was most important: the less delay between the neutral stimulus
(the bell) and the unconditioned stimulus (the food), the sooner and
stronger the new reflex acquired. If he waited too long to present the
food, the dog never associated the bell with the food.
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TIME UNITS BETWEEN STIMULI

Case Study: The subject is now a different dog, a street dog in Mexico.
He sees a jogger, and decides to give chase. The jogger notices the
approaching, growling dog, and stops, and brings his right hand back as
if to throw a rock. The dog turns and runs in the opposite direction.

STIMOLUS CRGANTISH REESPCOHSE
= running = = = = gives chase =
= jogger =—————=——="= dog —_————— =
STIMOLUS CRGANTISH REESPCOHSE
= jogger = = = = turns and =
= makes a =—=======1= dDg === Iruns away =
= throwing = = = =
= motion = = = = =
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Classical condition might give us a useful insight on why the dog so
drastically changed its behavior. Perhaps that dog has had some bad
experiences with people throwing rocks.

{n=utral {unconditionsd) {organism) {responss)

stimulus) stimulus) [BASEIVE] {s2licitesd)
THROWING —————- » BEING HIT ---—-> DOG —————- » PATMN, FEAR,
MOTICH BY & ROCEK EUNS AWARY

after acguisition of new reflex

{conditionsd {organism) {responses)

stimulus) [PASSIVE] {elicitsd)
THROWING ——————————————————————— > DOG —————— > FERR,
MOTICH EUOHS AWAY

About the time that Pavlov was doing his research on salivating dogs,
young John Watson was a graduate student at the University of Chicago.
Most of his professors had studied or taught with Wundt or James, and
emphasized introspection. Watson worked his way through graduate school
doing various jobs, such as working on the other side of campus, in the
medical school, cleaning out the animal cages in the laboratories. This
experience led Watson to the conclusion that if psychology was to
achieve the status of a respected science, it also had to embrace the
precise measurement and control found in research on laboratory
animals. Most of Watson®"s own later research was done with rats, but
his most famous subject was a human baby, identified as Little Albert.

Watson was interested in studying fear in babies. Babies fear loud
noises, so Watson decided to use that as his unconditioned stimulus to
elicit the response of fear. For a neutral stimulus, Watson could have
chosen just about anything, but he selected a live, white mouse. This
leads many students to misinterpret the components of Watson®s
research. The mouse was not the subject; the human baby was the
subject. The mouse®s role was that of a stimulus. Watson could just as
easily have used a toy mouse or any other object to serve as the
initially neutral stimulus.

Watson hid behind a curtain with a metal bar in one hand and a hammer
in the other. His assistant led the baby boy into the room. When the
baby was calm, she let the mouse out. When the baby noticed the mouse,
she signaled Watson who then struck the bar with the hammer, making a
very loud sound. The baby was frightened and began to cry. The next
day, the procedure was to be repeated. Watson took up his place behind
the curtain, ready to strike the bar again when he was signaled. His
assistant brought the baby into the room, and when he was calm, she
released the mouse again. But this time, even before Watson could
strike the iron bar with the hammer, the baby began to cry. The white
mouse was no longer a neutral stimulus for the baby, but something
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frightening on its own. A new reflex had been acquired with just one
paired association.

{neutral {unconditionsd) {organism) {responss)
stimulus) stimulus) [BASSIVE] {elicited)
MOOSE ————————- » LOUD HOISE ----> BABY ————- » FEAR

after acguisition of new reflex

(conditionsd (organism) (responses)
stimulus) [BASSIVE] (=licited)
HMOUSE ———————mmmmm oo > BREY ————— > FEAR

Later in life, Watson gave up academic psychology and accepted a
position with an advertising agency. His strategy was similar to the
logic of classical conditioning: pair the name of the product (perhaps
a neutral stimulus) with another stimulus (one that the consumer
already responds to, such as an attractive spokesperson).

{neutral {unconditionsd) {organism) {responss)
stimulus) stimulus) [PASSIVE] {elicited)
PRCDUCT LOGO --> SPORTS STAR —--> WVIEWER —---> INTEREST

after acguisition of new reflex

{conditionsd {organism) {responses)
stimulus) [PASSIVE] {slicit=sd)
PECDUCT LOGD —————————————————— » WVIEWER ——--> INTEREST

Higher order learning refers to the process of using previously
conditioned stimuli to condition new stimuli. Once a stimulus has
become conditioned, that stimulus can now serve in the role of
unconditioned stimulus for the acquisition of a new reflex. For
example, if a rattle was shaken just before the white mouse was
presented, Little Albert could have been conditioned to fear the noise

of the rattle.
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{nsutral {conditioned) {organism) {response)
stimulus) stimulus) [PASEIVE] {elicited)

after acguisition of new reflex

{conditionsd {organism) {responss)
stimulus) [BASSIVE] {2licitesd)
RATTLE ———————————m—mmmm > BABY --———- > FEAR

Watson was an advocate of the philosophical position known as

determinism. He doubted that people really had free will to choose
their own behaviors. Whether he was thinking of a lab rat, a baby, or a
potential consumer, Watson conceived of a passive organism whose
behavior was completely determined by the pattern of stimuli coming in
from the environment. He boasted that he could make any healthy newborn
into a beggar, thief, or saint, just by varying the conditioning.

Stimulus generalization is the tendency of similar stimuli to elicit
similar responses. If you were going to adopt one of the dogs from
Pavlov®s laboratory, you might have the problem of the dog salivating
every time your doorbell rang. Someone conditioned like Little Albert
might develop stimulus generalization in terms of fearing other white,
furry objects: perhaps a toy stuffed bunny, a live white Kkitten, and
even a man with a Santa Claus beard. Stimulus discrimination is where
the organism learns to respond to a particular stimulus, and not to
other stimuli that are similar.

Extinction is a gradual loss of conditioning. Before you adopted one of
Pavlov™s dogs, you might insist that it be deconditioned. In classical
conditioning, this is usually accomplished by massed trials of
presenting the conditioned stimulus alone, without being followed by
the unconditioned stimulus. With Pavlov®s dogs, this would mean ringing
the bell without any presentation of food, many times over the day. The
flow of saliva after the bell will diminish as the dog tires of
salivating without the food.

Recovery of a reflex refers to reconditioning an organism. For example,
suppose you adopted two dogs, one from the pound (a dog who had never
been conditioned to salivate at the sound of a bell), and a dog from
Pavlov®s lab (who had been conditioned, then extinguished with massed
trials). Now suppose that you want to condition both dogs to salivate
at the sound of the bell, so you ring the bell and follow it with the
food. Both dogs can be conditioned to salivate at the sound of the
bell, but it will be the dog from the Pavlov lab that will be quicker
to condition, as it is merely relearning an old habit.
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Classical conditioning pairs two stimuli SS to a passive organism

Cl‘;ASS iVEF\L

The fear response is difficult to extinguish. Massed presentation of
the conditioned stimulus might be effective over time, but the subject
will find i1t terrifying. As we shall see in chapter 11, the favored
approach is one of systematic desensitization: slowly exposing the
relaxed organism to a series of approximations of the feared stimulus.
This technique for undoing classically conditioned feared stimuli was
not developed by Watson, but only years later by Mary Cover Jones.

One of the great ethical concerns raised by Watson"s work was the well-
being of his human subject. We do not know if Little Albert continued
these phobic (intense, irrational fear) responses throughout his adult
life. We do know that Watson did not report any deconditioning work on
his subject.

QUESTION #6.2: What is operant conditioning?

Operant conditioning uses reinforcement. Reinforcement is a stimulus
that the organism gets (or gets rid of) after the response has been
given. After Watson, many behaviorist psychologists did research on
what was called effect-based, instrumental, or operant conditioning.
The key difference with the classical conditioning of Pavlov and
Watson, and this newer approach was that operant conditioning used an
active organism that emitted the response, and then the stimulus was
presented to the animal. You have performed some operant conditioning
if you taught your pet to do a trick.

{organism) {responss) {reinforcsemsnt)
{active) {emitte=d)
PET —-——————————— > DODES TRICK -—-————- > FOOD TREALT
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Behaviorist B.F. Skinner was one of the major researchers with operant
conditioning. He developed specialized cages known as Skinner boxes.
These cages made it very easy to study operant conditioning. A Skinner
box for a pigeon would have a dispenser that could give the pigeon one
food pellet at a time, and also a mechanism to record the pigeon®s
pecking (the response).

{organism) {responss) {reinforcemsnt)
{active) {smitted)
PIGECH -———————- » PECE TARGET --————- » FOOD PELLET

A Skinner box for a rat would also have a dispenser that could give one
food pellet at a time, and a mechanism to record the pressing of a bar
by the rat (the response).

{organism) {responss) {reinforcsmsnt)
{active) {smittesd)
RAT ———————————— > PRESS BAR ———————- > FOOD PELLET

Skinner was able to identify several factors influencing the organism®s
learning of a reflex. Timing was important: the longer the delay
between the organism®™s response and the provision of the reinforcement,
the harder it was to learn the connection between the two.

QUESTION #6.3: What are different types of reinforcement?

Reinforcement is the stimulus that the organism receives (or gets rid
of) right after emitting a response. In other words, reinforcement is
what happens to the organism because of its response.

Reinforcers can be eilther primary or secondary. Primary reinforcers are
unlearned: the organism naturally appreciates them. The example given
above, food, is a primary reinforcer. The avoidance of pain would be
another. In one sense, primary reinforcers in operant conditioning are
similar to the unconditioned stimulus used in classical conditioning.
Food presented before the response would be an unconditioned stimulus
in classical conditioning. Food presented after the response would be
primary reinforcement iIn operant conditioning.

Secondary reinforcers are those that the organism has had to learn to
appreciate. Experience teaches us the value of money, good grades,
social approval, and the avoidance of embarrassment. In a sense,
secondary reinforcers in operant conditioning are like conditioned
stimuli in classical conditioning: the organism has learned to respond
to them. All conditioning involves the learning of a new response, but
only those cases in which the organism has learned to appreciate the
value of the reinforcer can be called secondary reinforcement.
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(organism) (responss) (reinforcsment)

factive]) {=mitt=d) (secondary positive)
STUDENT ———————— » STUDIES HARD -—----> GETS GOOD GRADES
{organism) {responss) {reinforcemsnt)
{active) {smitt=d) {secondary positive)
ATHLETE --—-————- > PRACTICES HARD ---> WINS FIEST PLACE
{organism) ({responss) (reinforcemsnt)
(actives) (smitted) (secondary positive)
WOREER ————————— > WORKS OVERTIME ---> GETS LARGE PAYCHECE

Reinforcers can also be classified as positive or negative. A positive
reinforcer is a reward, something that is provided to the organism,
especially something it wants and appreciates. Food and pleasure would
be primary positive reinforcers. Money, good grades, and social
approval would be secondary positive reinforcers, because a person must
learn to appreciate the value of those things.

Extinction with positive reinforcement is easy: just remove the
reinforcer. If we want to get the pigeon to stop pecking, or the rat to
stop pressing the bar, we just turn off the food dispensing mechanism.
Human reinforcement is more complicated, especially where some
secondary reinforcement may also be involved.

Case Study: Mr. H had a newspaper route when he was just twelve years
old. He was able to save up enough money for his first car at age
sixteen. He worked his way through college selling and installing chain
link fence. After college he became a life insurance agent. He worked
very hard and was outstanding in his sales. He then had the capital to
purchase other businesses: oil development, cattle, real estate. Now in
his 70s he keeps on working, even though he has no need for more money.
Perhaps he has been conditioned by secondary reinforcers such as social
approval and status. On the other hand, the determinists may be wrong,
and people might actually have free will. Mr. H may keep on with his
business dealings because he enjoys the excitement of the business
world, and wants to help his customers, employees, and community with
his business acumen.

Like Watson, Skinner was a major force on Behaviorism, and an advocate
of the philosophical doctrine of determinism. Skinner considered the
concept of free will to be a mere delusion. He thought that a perfect
society could be constructed if we just systematically controlled the
positive reinforcers so that every individual would be conditioned to
do good, pro-social behaviors. Before he went to graduate school to
study psychology, Skinner had spent a year in Greenwich Village trying
to make It as a writer. After he had earned his reputation as a serious
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scientist, Skinner returned to his love of fiction writing, describing
a utopian society, Walden 11, which employed his theories of positive

reinforcement. Unlike Huxley®"s Brave New World or Orwell®s 1984, there
is no obvious fatal flaw in Skinner®s perfect system. People in Walden
Il act in a kind, cooperative and conscientious manner because that is
how they have been conditioned to act.

The power of positive reinforcement is not limited to normal adults,
rats and pigeons. In mental hospitals, developmentally disabled and
schizophrenic patients have their behavior altered by the behavioral
modification of positive reinforcement. These patients can be trained to
turn in their dirty laundry, take their medication, and show up for
group therapy by getting rewards such as candy, cigarettes, or various
privileges.

{organism) {responss) {reinforcemsnt)
{active) {emitt=d) {secondary positive)
PATIENT - ——————— » TUBNS IN LAUNDREY ----> GETS CANDY

Even iInvertebrates lacking a real central nervous system (e.g.,
planarian worms) can be conditioned operantly to make certain motions
if reinforced by food.

Unfortunately for Skinner’s theory, positive reinforcement does not
always lead to an increase in the reinforced behavior. Human motivation
is more complex. Skinner assumed that people were solely motivated by
extrinsic factors (e.g., | get some candy), while humanistic
psychologists have pointed out a number of intrinsic motivators (e.g., |
feel like 1 have achieved something). Sometimes if parents give too
much extrinsic reinforcement (e.g., money, praise) for when the child
does something she already enjoys doing (e.g., reading, athletics) this
results In an overjustification, in which the child’s level of intrinsic
motivation decreases, and then the actual levels of response also
decrease.

Negative reinforcement involves the prevention or removal of an
aversive stimulus. An aversive stimulus is something that the organism
does not like (and serves as a punishment). So, negative reinforcement
is the opposite of punishment: punishment provides an aversive
stimulus, while negative reinforcement would prevent or remove that
aversive stimulus. (Skinner preferred positive reinforcement.)

Imagine that a cat (or less lovable creature) has been placed into a
special cage that has a small fence down the middle, separating the two
sides of the cage. The cat cannot jump out of the cage, but he can jump
over the fence onto the other side of the cage. Each side of the cage
has a separate electrifiable grid capable of giving a mild, but
unpleasant shock to any organism standing on the grid. The cage also
has two little light bulbs in the roof. The light bulb on the left
comes on, but this is like a neutral stimulus for the cat, so there is
no immediate response. A few seconds later, the grid on the left side
of the cage is electrified, presenting the organism with an aversive
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stimulus. The cat now responds by trying to get away from the shock,
and jumps the fence, finding that the grid on the right side of the
cage is off. The cat has escaped from the aversive stimulus. A few
minutes later, the right light comes on, and a few seconds later, the
right side of the cage becomes electrified. The cat jumps over the
fence again to escape the new shock, and lands back over on the left
side of the cage, finding that grid has now been turned off. In a short
time, the cat will figure out that the lights are a warning of a
forthcoming shock, and if the cat jumps fast enough, it can completely
avoid being shocked.

{organism) {aversive {sscaps {termination
stimulus) responss) of aversive

stimulus)

cat ——————————- = painful --———- > jumps —————-——-— > stops
electric fence feeling

shock shock
{organism) {wvarning {s=scaps {prevention
stimulus) response) of aversive

stimulus)

cat —————————- = light - —————- > jumps —--—-————-— > NEVEr Jgets
fence shocked

Negative Reinforcement in the form of Avoidance conditioning

Q- =

* # & ® & 82 B O 0 ® 8 ¢ & s b »

101



Case Study: Let"s revisit a previous example: the street dog who was
chasing a jogger, but then ran the other way when the jogger pretended
to throw a rock. Negative reinforcement could also explain the dog®s
actions.

{organism) {aversive {=5caps {termination
stimulus) responss) of aversive
stimulus)
dog —-————————- > getting --—-—-—- > turnsg ——-———————-— > does not
hit by a and runs get hit
rock away by more
rocks
{organism) {warning {=5caps {pr=vention
stimulus) responses) of aversive
stimulus)
dog —————————- = person —————-— > turms —————————— > does not
making a and runs get hit
throwing away by any
motion rocks

Negative reinforcement can explain about a dozen activities you might
engage in each morning before you leave the house. You get on the
exercise machine, even though it is boring, in order to get the
negative reinforcement of avoiding weight gain. You swallow a large,
bitter vitamin pill in order to get the negative reinforcement of
reducing your chances of getting ill. You bathe, groom, and dress
yourself, to get the negative reinforcement of avoiding embarrassment.
As you leave the house, you set the alarm and lock the doors, in order
to get the negative reinforcement of not having a burglar come into the
house while you are gone.

Forms of reinforcement
Positive Negative
(provide a (remove an
reward) aversive S)
Food Take away
Primary Pleasure Pain
Money Take away
Secondary Points Embarrassment
Praise
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Negatively reinforced behavior may be harder to extinguish. Suppose we
turned off the electrified grids in the cage, but still had the light
bulbs come on every once in a while. The cat would not know that the
lights will no longer be followed by shocks, and so will continue to
Jjump. The fact that he is not shocked after the jump, is merely more
reinforcement for his jumping behavior. Suppose that your local police
became extremely effective in stopping burglaries in your neighborhood,
you might not decide to get rid of the alarm, or stop locking your
doors. Indeed, you might conclude that the reason you have not been
burglarized is because of the precautious responses you have taken.
Even when the aversive stimulus is provided after the response, this
does not necessarily extinguish the reflex. If your house were
burglarized despite your alarm and lock, you would probably conclude
that you needed a quicker responding alarm company and bigger locks.

Instrumental (operant) conditioning uses reinforcement

OPERA

INSTRUNE AL
REINFORCE

ORGAN IS :
€ l S

QUESTION #6.4: How can reinforcement be scheduled?

At the beginning of operant conditioning, it may be necessary to
reinforce successive approximations of the end response. Suppose that
we want to condition a pigeon to peck at a target in its cage. We might
have to take over manual control of the food pellet dispenser. We might
send the Ffirst pellet down the chute when the pigeon first faces the
wall containing the target. We might give another food pellet when the
pigeon starts to walk toward the wall. We will wait until the pigeon
pecks somewhere on the wall before the next pellet is dispensed. Then
we will require the pigeon to hit one of the rings of the target before
giving another food pellet. Then we can progressively reduce the number
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of rings in the target until we only reinforce a direct hit on the
bull"s eye center of the target.

Once an organism has been operantly conditioned, reinforcement does not
have to be maintained on a continuous schedule. It can be used

intermittently, so that only some of the responses are reinforced, while
the majority of the responses go unreinforced.

Case Study: Mr. L watches a lot of television. He knows exactly what he
likes: action-filled police dramas and action-filled sporting events.
Even when he is watching his favorite programs, or the World Series, if
a commercial comes on, or the action gets a little slow, he gets out
his channel flipper. Each time he flips to the next channel, that
constitutes a response. If such flipping results in his seeing
something more interesting, he has been positively reinforced. But most
of the time he flips to the next channel, he sees something just as
boring as what he flipped away from: another commercial, talking head
newscasters, cartoons, women"s talk shows, soap operas. He may not be
reinforced that often, but he is reinforced often enough to keep on
Fflipping channels. People and animals keep on doing things even when
they are reinforced only occasionally.

{organism) {responss) {reinforcemsnt)
{active) {smitted) {secondary positive)
TV VIEWER —-———-—- » FLIPS CH&NMEL ----> GETS BETTER PROGRAM

Intermittent reinforcement can be set up on schedules that are
determined by the ratio of the responses, or by the interval of the
responses. Ratio schedules make the amount of reinforcement
proportionate to the number of responses, such that if the organism
emits more responses, he will end up getting more reinforcement over
the long run. Time interval schedules of reinforcement mean that In any
given time period, the organism will be reinforced only once,
regardless of how many additional responses might be made.

Fixed ratio reinforcement could be set at any ratio, say, five to one.
The pigeon might be required to make five pecks at the target in order
to get one food pellet. The first four responses made by the pigeon
will be ignored, but on the fifth response, a food pellet will be
delivered. This will get more responses out of the pigeon than if it
were reinforced on a continuous one-to-one ratio.

There are many human examples of fixed ratio reinforcement, especially
in the world of work. Piecework is the practice of varying the worker®s
pay according to how much the worker does. In agricultural harvesting,
fruit pickers are usually paid by the box, and so they pick fast in
order to get more money. On some construction projects, workers are
paid according to how many loads of bricks are laid, or how many houses
are framed. In the clothing industry, some workers are paid by how many
pieces of clothing are sewn.
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{organism) ({responss) {reinforcemsnt)
{activs) {=mittsd) {secondary positive)

FEUIT PICFEER ---» PICES FAST - —————- > GETS MCEE MCHEY

Variable ratio reinforcement means that the proportion of reinforcers to
responses might have a certain average, say five to one, but there is
no guarantee that each Fifth response will be reinforced. One of the
best examples of variable ratio reinforcement is gambling. Imagine a
slot machine that takes quarters and pays off dollar jackpots. The
machine has been set to a five to one ratio (on the average, taking in
five quarters for every dollar paid out, which would return a 25
percent profit to the house). You decide to try your luck, and put in a
quarter, hoping to get a dollar back, but nothing happens after you
pull the handle. You put in a second quarter, thinking that you can
still double your money, pull the handle, but nothing happens. You put
in your third quarter, still thinking that you could be money ahead,
pull the handle, but nothing happens. You put in your fourth quarter,
thinking that you can break even, pull the handle, but nothing happens.
You put in your fifth quarter, starting to feel like a sucker because
you remember that it is a five to one ratio, and so far you have not
beaten those odds. You pull the handle, and expect your jackpot, but
you just might be disappointed again. If the machine were set up with
fixed ratio reinforcement, you would be guaranteed of getting your
Jackpot after five pulls, but this is variable ratio: on the average it
takes five pulls. That means that some people may win in fewer, but
others will be reinforced less often. That is why they call it
gambling, and that is why gamblers lose over the long run.

{organism) {responses) {reinforcemsent)
{active) (smitted) (s=condary positive)
GaMBLER ———————— > PLACES A BET ————-— > WINS S50CHME MCHEY

Variable ratio reinforcement schedules are also faced by authors who
try to get their books (or articles or poems or screen plays)
published. Imagine that you write a novel, then send it to a book
publisher. It is rejected by the first publisher, so you send it to
another, and it is rejected there too. Finally, you try a third
publisher, and this time it is accepted for publication. You receive a
royalty contract, a large monetary advance, and invitations from talk
shows. There was no guarantee that the third publisher would accept the
book. You might have had to send it to five, or ten, or a hundred, and
even then realize that most books are not published. But occasionally
some new authors get through, and that is enough reinforcement to keep
them writing and submitted the books to publishers.
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(organism) (responses) (reinforcement)
(active) (smitted) (secondary positive)

AUTHOR -—-—-——————- > SUBMITS BOOK —-———— > GETS BOOE CONTRALCT

Yet another example comes from the world of commission sales. The
organism is a car salesman. The response he is supposed to make is to
greet a potential customer, go on a test drive, and write up a deal
that he then takes to management. If a sale can be negotiated and
financed, the salesman will be paid a commission (a positive
reinforcer). An old rule of thumb in auto sales is that you have to
present yourself to twenty customers for every sale you get. The times
around Christmas might be a little slower, and then some times (during
a factory rebate) might be a little better, but the salesman never
knows if the next customer will be one who ends up saying "just
looking™ or the one who drives out with a new car.

{organism) {responss) {reinforcsmsnt)
{active) {=smitt=d) {secondary positive)
SARLESHAN —-—————- » PRESENTATION ————- » GETS SALES COMMISSICH

Fixed interval schedules mean that there would be a rigid time period
(say an hour) during which only one response will be reinforced.
Imagine that the pigeon in the Skinner box is getting too fat. Putting
him on ratio reinforcement would give him more exercise, but putting
him on interval reinforcement would be a diet. We will give the pigeon
a maximum of one food pellet per hour. The very Ffirst time it pecks the
target during the hour, one food pellet is dispensed. No additional
pecks will be reinforced until the next time period commences. The
closest human example of fixed interval reinforcement would be hourly
pay. Regardless of how much work the person does in that hour, the pay
for showing up will be the same.

Variable interval reinforcement means that the time period may fluctuate,
although it may average a certain length of time. Fishing is one
example of variable interval reinforcement. Suppose you go up to the
lake each Saturday morning, and spend about four hours on the water
fishing. You catch an average of four fish, so that means you are
getting about one fish per hour. However, this is a variable schedule
so the reinforcement is not guaranteed: you cannot look at your watch
and say "It has been 58 minutes, so | better get ready for my first
fish.” On a good day, the interval between catches might be short.
Indeed, you might catch all four fish in your first hour. On a bad day,
you might end up with no fish at all.

{organism) {responss) {reinforcsmsnt)
{active) {smitt=d) {secondary positive)
FISHERMAN —-————- » FISHES 4 HOURS ---> CATCHES S50OME FISH
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Another example of variable interval reinforcement would be calling up
a friend on the phone and trying to get through. You know that your
friend is usually on the phone for about ten minutes before she ends
the conversation and a new call can get through to her. If you call her
and get a busy signal, you might hang up and call again in a minute and
be lucky to catch her. Or sometimes you can try several calls during an
hour and keep on getting a busy signal because she is having unusually
long and frequent conversations on the phone.

{organism) {responss) {reinforcemsnt)
{active) {emitted) {secondary positive)
CALLER -———————— = PLACES PHCOHECALL -»> CALL SETS THROUGH

A beggar on a busy street works under a variable interval schedule. His
begging behavior may be to look sad, draw attention to his disability,
say religious things, offer to work for money, sing or play a musical
instrument, or be accompanied by an animal. He may average a ''donation"
every ten minutes, but he cannot predict when the next one is coming:
thirty seconds? three hours?

{organism) {responss) {reinforcsemsnt)
{active) {emitted) {secondary positive)
BEGGAR -—————- » PRESENTATION ————- > GETS DOMATIOCHNS

Examples of Reinforcement Schedules

FI1XED VARIABLE
Ratio Gambling
(determined Piecework
by number Commission
of sales
responses)
Fishing
Interval
(determined Hourly wage Getting
by time through on
period) the phone
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Advantages of Reinforcement Schedules

FIXED VARIABLE
High rates of | High rates of
Ratio response response
(determined
by number Low rates of
of Extinction
responses)
Interval Lower fatigue | Low rates of
(determined and stress Extinction
by time
period)

These schedules offer different advantages. In general, ratio schedules
get higher rates of response than do interval schedules. Variable
schedules tend to resist the extinction produced by non-reinforcement
because variable schedules are the least predictable. As any gambler,
author, salesman, or fisherman can tell you, there will be some long
dry periods when “the luck runs cold.” Eventually, the luck will turn
around and some money will be made (but in the long run, most gamblers
lose more than they win). Perhaps the greatest advantage of Ffixed
hourly pay is that it removes the stress of unpredictable compensation,
and allows the worker to focus on quality. Perhaps the major reason why
so many careers involve the fixed interval of hourly wage or monthly
salary is that it is difficult to measure and reinforce many work-
related responses.

Schedules of reinforcement
Schedule Examples High rates | Resistance to Levels of
of response extinction stress and
fatigue
Fixed Ratio Piecework Excellent Fair Fair
Fixed Interval | Hourly Fair Fair Good
wage

Variable | Ratio Gambling Excellent Excellent Poor
Variable | Interval | Fishing Fair Excellent Fair

Indeed, we must always be careful when using positive reinforcement
that we end up getting the behavior that we really wanted. Some
companies have given up piecework when they found that the workers
quickly assembled shoddy units. Some retailers have found that
commission sales lead to high pressure tactics that drives away the
customers and gives the firm a bad reputation. One rural district in
India decided to try to control the cobra population by offer a bounty
to villagers for each snake, dead or alive, brought in.
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Intendsed Result

{organism) {response) {reinforcement)
factive) {emitted) {secondary positive)
VILLAGERS —-—————- > CATCH SHAEES —--——- > TURN THEM IN FCR BOUNTY

At first the program seemed quite successful. Hundreds of snakes were
turned in. The officials were certain that a large reduction in the
snake population would result. The next year even more snhakes were
turned in, and the number increased geometrically the following year,
and the officials wondered how they would get enough to pay all these
bounties, and they were amazed that there had been so many snakes to
begin with. Then one of the hunters admitted that it was a lot easier
to raise the snakes than to catch them.

Actual Result

{organism) {responss) {reinforcsmsnt)
factive) jemitted) {secondary positive)
VILLAGERS - —————- > RAISE SHAKES ————- > TUEN THEM TN FOR BOUNTY

Here is a summary of the main differences between classical and operant
conditioning.

CLASSICAL OPERANT

Major figures Watson, Pavlov Skinner
Subjects Dogs (Pavlov) Rats,

Baby (Watson) Pigeons
Organism 1is Passively Actively

anticipating emitting a

a stimulus response
Stimulus is Paired Presented

before a after the

response response

(NS 7/ UCS)
Role of stimulus | Elicits the Reinforces

Response the response
Generalization To similar To similar

Stimuli responses
Extinction Due to Due to

presenting Non-reinforcement

CS without UCS of response
Resistance to UCS was intense The schedule is
Extinction is (e.g., Little Variable
Greatest when Albert) (e.g., gambling)
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QUESTION #6.5: What i1s punishment?

Punishment is the provision of an aversive stimulus, presenting the
organism with something that it does not want to happen. Punishment is
not the same as negative reinforcement (which prevents or removes an
aversive stimulus).

Punishment is employed in order to reduce a specific response by the
organism. Punishment can be effective if it is sufficiently intense, is
consistently applied, and immediately follows the response. The longer
the time lag between responses and punishment, the less likely the
organism will connect the two. Telling a toddler "wait until your
father gets home™ is a bad discipline strategy for several reasons. The
delay breaks the connection between the punishment and the bad act
which the mother or baby sitter may wish to suppress. Assigning
discipline exclusively to the father (or any one adult) may cause the
child to associate punishment with that individual rather than her own
behavior.

Another limitation to certain forms of punishment is that termination
may constitute a negative reinforcement for whatever the organism was
doing just prior to termination. A five-year-old boy was placed in a
chair facing the corner for a timeout by his sitter. She had intended
to leave him there for about five minutes, but she got distracted
making lunch. After about seven minutes, the boy said "Is it time yet?"
The sitter looked at her watch and agreed that he could go back and
play. On the next occasion for a time out, the boy started asking "Is
it time yet?" just a couple of minutes into his time out. He had been
negatively reinforced for his questioning.

{organism) {responss) {reinforcemsnt)
{active) {emitted) {secondary negative)
BOY —-——————————m > "Is it time yet?"---> TIME OUT PEERIOD EHNDS

Even when punishment is effective in suppressing a response, it does
not necessarily weaken the underlying habit. "When the cat is away, the
mice will play." If a child has associated the risk of punishment with
the presence and vigilance of a parent, she might conclude that she
just has to be more careful not to get caught.

One alternative to punishment is distraction. Small children may throw
a tantrum because they want something right now, and have little
capacity for self-restraint or delayed gratification. Imagine this
situation in the supermarket. A three-year-old boy in a shopping cart
sees a cereal carton with a toy he has seen advertised on television.
He asks for it, but the mother says no, so he responds with a tantrum.
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STIMUOLUS CRGANISH RESPCHSE
= gereal kbox = = = = asks for kbox =
= Wit-."l t-DY =========h= C."lild ======ss====h= =
STIMUOLUS CRGANISH RESPCHSE
= mother savys =—===——=—=":= child ——=———————==x="= tantrum =
= Ho! = = = = =

Many “old fashioned” parents

tactic at this point.

think that quick punishment is the best

STIMULUS ORGRNISM RESPONSE
= rear = = = SEEEIESSEd =
This might work, but here are some other possible outcomes.

STIMULUS ORGANISM RESPONSE
= = = = = tantrum is =
= swWat to the =========L= child =T intensified
= rear = = = = by pain and
= = = = = frustration =
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STIMOLUOS CRGANTSM RESPCHNSE

fear of the

= swat to t-.."].E =========1= C."lild === store E'..:'ld =

= rear = = = = gcerceal box =
STIMOLUS ORGANISM EESPONSE

= observes = = store = = informs =

= parent =————————-= gfficial =———————————-= law =

= hitting = = = enforcement =

= C."lild = = = = =

One alternative especially appropriate for subjects with limited
attention spans (e.g., young children and dementia patients) is
distraction. The connection between the initial stimulus (the cereal
box) and the child"s interest will be short lived if one stimulus can
be replaced by another. One mother distracted her little girl, a young
fan of the Simpsons cartoon series, by saying "Oh, look, there is
Krusty the Clown, let"s try to catch him.”™ When the little girl looked
around and said "Where is Krusty?" the mother responded, "Well, you
know Krusty does not like the sound of children crying."

STIMULUS ORGANISH RESPONSE

= Krusty the = = loss of
CJ.DW:L =========n= C."lild ===s==sss=====h= i:l.t-ErESt— i:l. =
= = gereal box

The worst thing that a parent could do in the above situation would be
to give the child the cereal box after a tantrum has already emerged.
That merely provides positive reinforcement for the tantrum. Many
parents rationalize their giving in, thinking, "Well, just
occasionally" but that only serves to schedule the reinforcement on a
variable schedule, which will make it most difficult to extinguish
later on.

{organism) {responss) {reinforcsmsnt)
{active) {emitt=d) {secondary positive)
CHILD —\————————-— > TANTEOM - ————————-— > GETS THE CEREAL BOX
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Here is a summary of the differences between positive and negative
reinforcement, punishment, and non-reinforcement.

Different forms of learning

PROVIDED REMOVED
Positive Non-

reinforcement | reinforcement
REWARD Extinguishes
Increases R Decreases R

AVERSIVE Punishment Negative
STIMULUS Suppresses Reinforcement
Decreases R Increases R

So, here is a guide as to what to use.

In order to Use Which means

Increase behavior Positive reinforcement | Give reward

After behavior
Increase behavior Negative reinforcement | Withdraw aversive S

After behavior
Decrease behavior Punishment Give aversive S
(suppress habit) After behavior
Decrease behavior Extinction via Give no reward
(weaken habit) Non-reinforcement After behavior

QUESTION #6.6: What are other forms of learning?

Modeling is where the subject observes another organism doing
something, and then imitates that behavior. This is also known as
vicarious or observational or imitative learning. The idea of "monkey

see, monkey do" has been around a long time, but Albert Bandura has
been one of the pioneer researchers in this area.

Several factors influence whether a subject will choose to model his
own behavior on that observed In another person. One is whether the
subject observes the other organism being reinforced (or punished) for
the behavior. One little girl was all dressed in her Halloween costume,
but she was shy about going to a stranger®"s door and saying "Trick or
Treat." When she saw the other kids getting candy, she overcame her
shyness.
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STIMULUS CRGANISM EESPCHNSE

= gees other = = = = =

= children = = = = participates =
= trick or =====—=—=—==2= child =====—=======>= 1in the =
= treat and = = = trick or treat=
= get candy = = = = =

Another factor is whether the subject regards the model as a high
status figure. Over the past decade, hip hop music artists have worn
their pants low, exposing their abdomens or boxer underwear. This has
become a fashion mode for many young men.

STIMULUS CRGANTSM RESPOHNSE
= Zee= rap = = = = =
= artists = = adolescent = = wWears pants =
= wear their === male of ——————======="3= 1ow =

pants low = = today

Sixty years ago the most famous actor in Mexico, Cantinflas, portrayed
a character with low pants in many popular films. But this character
was portrayed as being a comic figure, clumsy, poor, and socially
inept. Anyone who wore his pants low at school in Mexico would be
teased by the other students.

STIMOLUS CORGLANISM RESPONSE
= Cantinflas = = males of = = wWear their =
= character =========3= f{he 1850z =————=—========3>= pants high =
= Wears pants = = = =
= lDW = = = = =

Another form of learning is cognitive problem solving. This works with
organisms with highly developed cerebra. Rather than waiting for some
reinforcement before acting, the organism predicts the future
consequences (reinforcement) of its behavior. One chimpanzee was shown
some bananas at the top of the cage. There were some cardboard boxes in
the cage. He figured out how he could build a tower out of the boxes
and then climb that tower to get the bananas.
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STIMULUS

kananas =
suspended
= high in cage=

CRGANISH

chimp

EESPCONSE

builds a tower
and climks it
to get the

bananas =

When such a solution emerges spontaneously, without the organism
following systematic steps pursuing that solution, this is known as

insight learning.

The transfer of training is where old learning impacts on new. The
organism may develop a new insight about how to apply old skills or
strategies to new problems. When similar stimuli call for similar
responses, old learning can facilitate new. Many pilots who have
learned to fly on propeller planes find that many of their skills
transfer to flying jet aircraft. When picking up a new language (like
German) after one has already learned English, similar words will be

learned most easily.

New stimulus (German)

Old response (English)

Mann

Man

Haus House
Buch Book
Ja Yes

But when the new stimulus calls for a very different kind of response
(e.g., Tflying a helicopter after flying a plane) some subjects might

find that the old learning gets in the way,

skills.

New stimulus (German)

Old response (English)

EIT

Eleven

Wand

Wall

Gift

Poison

interfering with the new

When studying Portuguese after mastering Spanish, many students find

that reading the new language is easy, because so many Portuguese words

look like similar words in Spanish. However, when learning to speak
Portuguese, many Spanish speakers find that learning the different

sounds is made more difficult because of the tendency to try to go back

to the more familiar sounds of Spanish.
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UNIT 7: MEMORY

QUESTION #7.1: What is memory?

Memory is the amount of previously learned material that has been

retained. Therefore, retention is another name for memory. There are two
basic forms of retention: procedural and declarative.

Procedural memory is how to perform an action, in sequence. Athletic
skills are one example of procedural memory. We learn the fundamentals,
practice them over and over, and then they seem to flow naturally when
we are in a game. Rehearsing for a dancing or musical performance would
be other examples of procedural memory. Everyday examples might be
remembering how to tie our shoes, drive a car, or get on the internet.

Declarative memory involves memory for facts, concepts and events rather
than muscular procedures. Declarative memory may be episodic or
semantic. Semantic retention is for the type of knowledge we associate
with books and school: names, dates, and numbers. But it can also
include personal information, such as telephone numbers and addresses.

Episodic retention involves memories for specific events. Flashbulb
memories are of particularly vivid events that persist in our minds.
Some of these events became flashbulb memories because they were so
important, or connected with intense emotions (pleasure, pain or
pride).

Case Study: Mr. B, now in his 60s, has less than a dozen episodic
memories that easily come to mind. Some of these flashbulb memories are
probably shared by most of the members of his generation of Baby
Boomers. Mr. B remembers coming out of swim class in November of 1963
to learn that President Kennedy had just been shot. In 1968 he was in
his college dorm when he heard a great shout coming from the other
students, and he learned that President Johnson would not seek re-
election. He remembers walking home from the movies in June of 1968 to
learn that Senator Robert Kennedy had been shot. Fifteen years later,
he remembers the look on his business partner®s face when he arrived at
his office to learn that the space shuttle had just exploded. On
September 11, 2001, he remembers flipping TV channels while he was on
his aerobic exercise machine, when he noticed a news report from New
York City. Mr. B also had personal flashbulb memories associated with
intense joy (hitting a game winning grand slam home run at age 10),
fear (getting held up at the point of a gun at age 24), worry (wearing
the wrong shoes on his wedding day), terror (accidentally starting a
fire at age 9), and pain (being verbally tormented by an adult when he
was just 7).

QUESTION #7.2: How can memory be measured?

There are four measures of retention: redintegration, relearning,
recall, and recognition.
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Redintegration is the process of assembling a complete memory on the
basis of partial cues. An essay exam would be an example of a test of
redintegration: the question contains a few partial cues or suggestions
about how to structure the answer. If the student knows the material,
she will be able to construct a complete answer from what she has
retained from the course. Redintegration does not result in objectively
quantifiable scores that researchers need for employing statistical
analyses of data. (Indeed, note that the grading of essay exams is
somewhat of a subjective procedure on the part of the instructor.)
Within professional psychology, redintegration is more commonly
employed within the context of psychotherapy.

Case Study: Ms. S was 20 when she came in for psychotherapy in 2002.
The therapist determined that her present anxieties might be related to
something that happened in her childhood, perhaps around the age of
ten. Her therapist helped her begin to piece together a more complete
memory of that time. At age ten she would have been in the fourth or
fifth grade. Ms. S was able to remember her best friend at that time,
and how she became very sick that year, and Ms. S herself began to
worry that she herself might also become ill. The therapist also
reminded her, that she would have been ten years old in 1992. That was
a year after the Persian Gulf War. (Ms. S had no connection to that.)
1992 was the year of the Clinton - Bush - Perot presidential campaign.
(Ms. S remembers doing a report on Ross Perot for school, but could not
find any important associations with that.) 1992 was the year that the
Atlanta Braves won the World Series against Toronto. Although Ms. S was
not a baseball fan, this fact triggered a series of relevant memories.
She remembers her step-father getting upset with her little brother
because the child was making noise during the TV game. Ms. S then
remembered that year was very difficult in terms of domestic strife:
the step-father and her mother soon separated, and they had to move to
a smaller apartment in a worse part of town. These recoveries of
memories led to other relevant tie-ins later.

STIMOLUS ORGANI SM RESPONSE
= prompts = = = = redintegration=
= about events = = = = of painful =
= and normal Lt Pﬂ.tieﬂt ============>= mamorles of =
= age related = = = = her past =
= activities = = = = =

The skills (and agenda) of the therapist are major factors in the
outcome of redintegration. What the therapist expects to be told, and
what the patient is verbally reinforced for reporting have an impact on
what is reported by the patient (and even what the patient comes to
belief about the validity of a memory).

Case Study: Ms. W, age 33, has been having intimacy problems in her
recent marriage. When she heard a lecture about Satanic Ritual Abuse at
her church, she went to see a counselor who specialized in this area.
At first, Ms. W described her own childhood in most favorable terms.
The counselor accused Ms. W of denial. After more than a dozen
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sessions, Ms. W was able to redintegrate a horrible memory about her
own father being a satanic priest, and the whole family having to watch
sacrifices of little animals, and later all of the children were
sexually abused. Both of Ms. W"s parents, and her three older siblings
completely deny these reports.

STIMOLUS ORGANT SM RESPONSE
= aconsation = = = = redintegration=
= of denial, = = = = of false =
= reinforce- »= patient »= memories of =
= ment of her = = = = her past =
= admissions = = = =

Satanic Ritual Abuse does exit, but so does false memory syndrome in
which people become convinced that they have had an experience (such as
Satanic Ritual Abuse, sexual abuse, or alien abduction) when all of the
objective evidence suggests that the experience did not happen. Under
hypnosis, or during intensive therapy, patients can be convinced what
did not happen really did, and vice versa.

Over a hundred years ago, Freud himself came to the conclusion that his
female patients”™ reports of childhood sexual abuse were merely
fantasies from a repressed Electra Complex (the female version of the
Oedipus Complex). Freud probably then erred on the side of discounting
some accounts of real abuse later on. One of the greatest challenges
for psychotherapists is to investigate the patient”"s past In such a way
as to liberate (but not fabricate) such painful memories. There have
been so many overly exaggerated reports of satanic ritual abuse in
children®s day care centers over the past few decades that we run the
risk of having real cases go ignored, because law enforcement and
juries may no longer believe any such claims.

Courtroom attorneys are well aware of the limitations of redintegrative
memory in eyewitness testimonies. The lawyers know how to phrase
questions in such a way as to shape the process of redintegration, both
in the witness who is trying to remember what happened, and in the
minds of the jurors who will have to remember what the witness said. An
attorney may ask "How fast was the car going when it smashed into the
tree"? fully aware that the word "smashed"™ will imply a greater speed
than a different word like "hit" or "came into contact with." A lawyer
may ask "What color was the man®s hat"? and even if the witness cannot
remember the answer, both witness and jury may now think that the man
was wearing a hat.
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STIMULUS CRGANTSMS RESPCHNSE

= guestion = = = = =
= about the = = memnkers of = = wote to =
= hat worn =========3= the jury =——=—=—=—————=0= convict the =
= by the = = = = defendant =
= perpetrator = = = = =

Relearning measures how much time it takes the subject to come up to a
certain level of competence. Relearning can be employed with either
procedural or declarative retention. The important thing for the
researcher to measure is the time savings that can be attributed to
retention of previously learned material. A ballerina has not danced
the part of the Snow Queen in the Nutcracker for ten months. Now, in
October, she is again assigned the part. One way to measure how well
she remembers is to see how many hours of practice it takes to get her
up to the same level of performance she had the previous December. IFf
it takes her twenty hours to master the part this year, while it took
her fifty hours during the first year she had the part, that savings of
thirty hours can be attributed to retention.

Recall asks the subject to repeat what has been previously learned, but
no cues are given. The results of the test can be scored quantitatively
as the number or percentage of right answers. Recall is often used with
tests of declarative memory, and is represented by fill in and short
answer tests.

MEASUREMENTS OF RETENTION

Type of memory | Cues Format Scores Example
over time
REDINTEGRAT ION Yes Qualitative - .. Essay exam
RELEARNING Yes Quantitative | Decline Time savings
RECALL No Quantitative | Decline Short answer
RECOGNITION Yes Quantitative | Decline Multiple choice
True / false

Recognition is where the original content is reproduced, and all the
subject has to do is to identify it as being correct. Both multiple
choice and true/false tests would be examples of recognition.
Recognition usually gets the highest retention scores.

QUESTION #7.3: What are the stages in the processing of memory?

Most of the experiences that you have had and things that you have
studied are not retained (at least, we cannot measure their retention
through any of the techniques discussed above). Your memory is not like
a bucket, but more like a Ffishing net hung out over a bridge on a
river. Miles of river water have passed through that net, but very
little was retained: some debris and hopefully some fish.
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The reason for this limited retention of human memory is that, in order
to be retained, something must be processed through the various stages
of memory: sensory, short-term, and long-term. Failure to successfully
process at each stage means that the item will be forgotten (and that
is the fate of most of what comes into the mind). These stages are like
different parking lots at the airport: you can only leave your vehicle
there for so long before you get into trouble.

Sensory memory is the first stage. The retention at this level can only
last for a few seconds at most. lconic retention refers to visual

images at this stage. Echoic retention refers to sounds that have just
been heard. Memory at this stage is quite fragile, and quickly fades
away if not further processed ('in one ear and out the other'). Notice
what happens when you get a phone number after dialing 411: if you do
not write it down immediately, or keep repeating it to yourself, you
may have forgotten it by the time you try to dial the number.

Short term memory is the middle stage, with an average capacity of
minutes, although this might cover a few hours iIn some situations (and
seconds in other situations). During short term, memory is still pretty
fragile. To use a computer analogy, if you are writing a document on
the screen, and save your program only about every twenty minutes or
so, what has been typed on the screen in the last few minutes is like
short term memory, and may not survive an unexpected power outage.

Case Study: Mr. R, age 43, was diagnosed with major depression. He had
several trials of different medications, without any symptomatic
relief. He has made no progress in psychotherapy. His psychiatrist
recommended electro-convulsive therapy (ECT). Mr. R spent the night in
the hospital. At 6 A_M. he was awakened and prepped for the procedure:
a protective mouthpiece to prevent damage to the teeth and tongue,
muscle relaxants to prevent bone fractures. The electric current passed
through his brain served to induce a convulsion and depolarize his
neurons. After a week of these treatments, he was more active and in a
better mood, but there is one important side effect. Each treatment
erases whatever was in his short term memory. When he awakens, he is
groggy, and his head hurts, but he cannot remember the procedure or the
prepping. Indeed, one of the reasons that he is being given his ECT so
early in the morning is so that he will not lose important memories of
what he is working on during the day or studying at night.

STIMULUS CRGANTISM RESPCHSE
= = = = = depression
= glectro- = = depressed = = i=s reduced =
= gconvulsive =========3= patient ============03= hut what was =
= shock = = = = in short term =

= = = = = memory is gone=
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Long term memory is the last stage of processing, and the semi-
permanent stage. If we want to remember something tomorrow, it will
have to be consolidated in to the long term stage today. Going back to
our computer analogy: the long term memory is like the internal hard
disk or flash drive on which the computer stores its files. We say that
after these files are saved they are "semi-permanent" because it is
possible that they could be lost by a hard drive crash or other
physical problem with the media.

STALGES o F MEMORTY
(seconds) (minutes) (semi-permanent)

I I I I I I
STIMUOLUS —-> | SENSCRY | ———-> | SHORT | ————- = | LONG |
| | | TEEM | | TEEM |
I I I I I I
I I | I I 1

| | | | | |

| | | | | |

| 1 | 1 | 1
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The hippocampus is the part of the brain that consolidates short term
memory into long term. Damage to the hippocampus would make it
impossible for an individual to form any new long term memories, but he
would still be able to use his previously created long term memories,
as well as anything currently in the short term stage. A computer
analogy might suppose that you could not save any new files, but you
could still read from old, previously saved files, and print from new
files you were creating on the screen (but as soon as you turn the
computer off, those new Files are gone).

Case Study: Back in the 1950s, Mr. E, then 25 years old, was diagnosed
with a brain tumor. The neurosurgeons were able to remove the tumor and
save his life, but during the operation there was substantial damage to
the hippocampal area. Mr. E could form no new long term memories. His
short term memory was still very good, and so was his retrieval of
previously stored long term memories. An avid baseball fan, he could
recount the details of each of the World Series games in which the
Yankees faced the Dodgers (1947, 1949, 1952, 1953, 1955, 1956)
occurring before his surgery. But show him a new sports magazine, he
will read it attentively and be able to discuss it with intensity right
afterward, but tomorrow you can show him the same magazine, and it will
be like he is seeing it anew for the first time. When old high school
friends came to visit, they could talk about old times, and talk about
the baseball game on the television that they were watching together,
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but a couple hours later Mr. E would forget everything about that game,
or even that his friend had been over to see him.

QUESTION #7.4: Why do we forget?

Forgetting is a natural, inevitable part of the learning process. This
was established by some of the earliest laboratory research on

retention by Hermann Ebbinghaus over 130 years ago. He had his subjects
learn a list of "nonsense syllabus™ composed of three letters (a
consonant on each end and a vowel in the middle). All of these stimuli
were therefore the same length, and Ebbinghaus tried to avoid having
syllables that were similar to real words (Just in case that would give
some subjects any added help). Regardless of how the retention was
measured (relearning, recall or recognition), the longer after
retention, the more forgotten.
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In this research, the independent variable was the amount of delay
selected by the researcher. The performance score of the subjects would
be the dependent variable. Notice that the correlation is inverse
(negative): the longer that Ebbinghaus waited to test his subjects, the
less well they did in terms of retention scores. Also notice that the
decline was not linear. The subjects tended to forget most in the first
few days (or even hours), and then the decline leveled off as the
subjects got down to the minimum that they would probably retain
permanently.

Forgetting can take place at any stage in the memory consolidation

process, but the most likely cause of that forgetting differs at these
different points of the process.
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Encoding failure means that the memory never got consolidated beyond
the initial sensory stage. The subject was just not paying enough
attention to move the item into short term memory. IFf you are listening
to the radio and all of a sudden the phone rings (and you answer
without bothering to turn off the radio) and then devote your attention
entirely to the phone conversation, what is being said on the radio is
not making it into your short term memory.

Case Study: Mr. B, only 61, has shown no signs of clinically relevant
dementia. He has a good memory, which is helped out by the fact that he
is a creature of habit, and may assume that his tools and other
important objects can always be found in their proper place. For
example, he keeps his keys in his right front pocket or else on the
stand on top of the refrigerator. One day as he was arriving home, he
heard the phone ring. He was expecting an important call, so he wanted
to get to the phone as quickly as possible. He was wearing an
especially tight pair of jeans that day, and the big ring of keys did
not quickly go back to his right front pocket, so he just threw them on
the little side table next to the front door. He remained on the phone
for half an hour discussing some important details of one of his
investments. Then he fed the cat, made a few more phone calls, wrote
some checks, and decided to go to the post office to mail them. When he
reached for his keys in his pocket, it was empty. He looked on the
stand above the refrigerator, and neither were they there. He reasoned
that he must have brought his keys from the car in order to get into
the house, so he retraced his steps from the front door, saw the keys
on the side table, and deduced the sequence of events that must have
resulted in the keys being mislaid. The fact that he had put his keys
on that table was not consolidated beyond sensory stage: encoding
failure.

STIMOLUS CRGANISM RESPOMSE
= ringing = = man coming = = misplaces =

telephone =————————== jn door =——————————=== his keys

Similar forms of interference can occur at other stages of
consolidation. Especially during the short term phase, memory is

vulnerable to serial position effect. When you have to learn several
different items In a series, one right after the other, there is the

danger that one will crowd another out of memory. Proactive interference
is when the first things crowd out the subsequent material. The

advantage of what is first learned is called primacy: it gets there
first and gets established. Nothing has come before to cause a
proactive interference with 1t. Retroactive interference is when the
things that come later disrupt our retention of what came before.

Recency is the advantage of what is learned last: nothing comes later
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to crowd it out with retroactive interference. If a subject has to
learn a list of names (or non-sense syllables) the ones most likely to
be remembered are the first and the last, while the ones most likely to
be forgotten are those crowded out in the middle: that’s the serial
position effect.

One practical application of this is to avoid studying two different
things in one short time period, back to back. Suppose you have two
final exams the next day, and need to study for them both. It would be
wise to study one until you are done with it, then give yourself at
least a half hour break from studying (e.g., go and have dinner) before
getting started on the other one.

Another practical application would come in those forms of competition
in which a series of contestants must compete on stage, one right after
the other, before a panel of judges who will then announce their
decisions after the last contestant has finished. Most speech, talent
and beauty contests are set up in this fashion. Serial position effect
says that it is not best to be in the middle, because these will be
most easily forgotten.

POSITION ADVANTAGE OF CONTESTANTS IN &4 TALENT COMPETITIOCH
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Of course, if contestant number four were head and shoulders above the
others in terms of talent, she may overcome the advantage of serial
position effect, but if there is little difference between how well the
contestants really did, the advantage of recency or primacy can be
enough to determine who wins.

STIMOLUS ORGANISM RESPONSE
= fD'.J.It-.."l = = = = =
= contestant = = = = can't remember=
= wWas in the =========3= Judge ============01= yery much about
= middle of = = = number four =

= SEeven = = = = =
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There is one type of contest in which primacy might be a great
disadvantage. In those contests in which the judges must announce their
ratings of each contestant as soon as that contestant finishes, and
before the next contestant gets on stage (e.g., Olympic figure skating,
gymnastics, diving), the judges have a motive to restrict the points
awarded to the first contestant, out of fear that the next one will be
even better.

This situation is akin to what is found in many job interviews in which
the company will interview applicants as they become available, and
keep on interviewing until the position is filled. Unless the company
is really desperate to fill that position immediately, many
interviewers may use that first interviewee as a calibration candidate
to see what is out there in the labor market. No matter how good that
first candidate looks, there may be someone better. Many interviewers
in this situation hire the first acceptable candidate who was better
than the first interviewee. (OF course, if the process first identifies
a fixed number of candidates to be interviewed, and they are
interviewed In short order, and the hiring decision is not made until
the last one is interviewed, then the advantage of primacy returns.)

Another application of interference applies to prospective memory: our
intentions to do things in the future. One of the main reasons why
people forget to do something is that they have become distracted by
some newer event or thing to remember.

Case Study: Mr. V, age 33, is a student who works full time in a
restaurant and is a father of two. In the beginning of the semester,
the professor mentioned that the class would have a field trip on the
first Saturday in November. Mr. V did not write it down, and his
professor did not mention the date again. In the meantime, his
daughter’s soccer team advanced to the regional finals, and he eagerly
volunteered to drive several children to the soccer game. When he
returned from the game, he sat down to do a little homework, and then
remembered that he had missed the field trip. It had slipped his mind
because he had been distracted by thinking about the soccer game.

Retrograde amnesia can be caused by a physical trauma to the brain that
disrupts short term memory consolidation into long term. The trauma can
be an electro-convulsive shock (as seen in the previous case of Mr. R)
or a physical blow to the head.

Case Study: Mr. Q is 25, married for three years, and father of a two-
year-old son. One morning while riding to work on his motorcycle, he
had an accident and suffered a severe blow to the head. He woke up in
the hospital, with his wife by his side, but calling the name of his
high school sweet heart. His amnesia had (temporarily) blotted out a
large part of his life. His memories started to return, but in reverse
order. A couple weeks later, he could remember graduating from high
school and joining the army. A week after that he remembered being
overseas when he got a letter from his then girl friend saying that she
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had met someone new. Later he remembered coming home, getting his
present job, and meeting his wife, getting married, and the birth of
his son. He eventually recovered almost all of his old memories, except
for the morning of his accident, and he probably never will recover
those memories, because they were only in that vulnerable short term
phase and never made it into the semi-permanent structure of long term.

STIMULTS ORGANISM RESFONSE
= blow to head = = motorcycle = = retrograde =
= e rider —————======="= gmnes=sia =

Anterograde amnesia refers to the inability of the individual to form
any new long term memories (as in the case of Mr. E with the damage to
the hippocampus). Some blows to the head can produce anterograde
amnesia as well as retrograde. Perhaps the greatest cause of

anterograde amnesia is dementia, such as Alzheimer's disease.

Case Study: Ms. G was 90 when she was examined in the nursing home. The
staff had identified her as a behavioral problem. She used foul and
aggressive language, everything from barnyard vulgarities, to sexual
innuendoes, to racial slurs. Ms. G would insult the other patients,
staff, and even visitors. When the psychologist examined her, Ms. G had
no short term memory abilities. She could answer questions about her
past (e.g., that she had been a barmaid and singer in a speakeasy back
in the days of prohibition) but seemed quite confused about when her
family had last visited her in the nursing home. The psychologist
inferred that Ms. G"s unacceptable language was in part an attempt to
get some attention and respect from the staff and other patients. The
psychologist decided to find a more socially acceptable way to
accomplish this, and so he arranged for Ms. G to play the piano in the
recreation room. She chose one of the songs that she had played 50
years before back in some honkytonk. It was played well enough so that
the other patients could recognize it, and they clapped when Ms. G was
done, and even asked her for another one. Ms. G thought through her
repertoire for a moment and then agreed to play another song, and she
started, playing the same song. Ms. G could remember that old song
(because that was in her long term memory) but she could not remember
that she had just played it (because that would require a functioning
short term memory).

When we no longer need a particular memory, it may decay. Most food
servers find that once they have finished with a table, and focus their
attention on other customers, the details of the old table quickly
fade. Passive decay associated with lack of use can occur even in the
semi-permanent encoding of long term memory. Trying to remember the
mailing address or telephone phone number of a former employer may be
difficult if you have not needed it for a while. For future reference,
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it would be wise to copy down that information when you leave your
current employment.

Retrieval failure describes the situation when the memory made it into
long term, but now the subject is having difficulty accessing it. One
example of this is the "tip of my tongue'" phenomena. The subject has
the right answer, and knows he has the right answer in his memory, but
he cannot find it just now. A few moments later (or maybe the next time
he needs it) the subject may be able to access that memory with no
difficulty. One frequent situation in which the "tip of my tongue"
phenomenon occurs is when you see someone you have not seen in a while,
like an old classmate. You remember the person®s face, and you know
that you know the name, but you cannot think of it just now. One of the
things that make this process more difficult is that some of the old
cues that you associated with the person (e.g., where she sat in class)
might not be present. You might be able to help yourself out by doing a
little redintegration, coming up with a few associations, and the rest
will then come: she did well on the midterm exam, her brother was a
starting quarterback at our high school the previous year, number 14,
starts with G, Gomez? No, Gonzalez!

Another example of frustrating retrieval failure comes in the situation
of trying to remember where you hid something valuable. You probably
have not thought of it (rehearsed the memory) since you hid it. Indeed,
when you selected a hiding place you probably tried to think of a place
with no logical connections, so that a burglar would not think to look
there. The result of that process is that now you have no clue of where
to look either.

One reason why recognition consistently gets the highest retention
scores is that it gets around retrieval failure. It gets the answer off
of the tip of your tongue, and you merely have to identify it as
correct. If your old classmate had a sign around her neck reading "My
name is either Gonzalez, Gomez or Garcia" you probably would have
selected the right one.

HOW FORGETTING TAFKES PLACE

(seconds) (minutes) (semi-permanent)

I I I I I I
STIMUOLUOS —--> | SEMNSCRY | —---> | S5SHCRT | ——> | LCHG
| encoding]| | TEEM | | TEEM

| failure| | phys trauma | | retriewval |

| | | dementia | | repression |

| | | interference | | disuse |

I I I I I

Repression is an unconscious motive to forget an emotionally traumatic
memory. The pain of reliving the experience creates an unconscious
mental block that prevents us from recovering it. Repression was a
major theory developed by psychoanalysis.
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Case Study: Ms. Z, now 95, was a young woman in Poland during World War
11. She has flashbulb memories for some of the events of that time,
such as the day the war began on the morning of September 1, 1939.
However, some of the painful events that occurred at that time (such as
her rape by German soldiers) she has repressed. Whether it is best to
try to get around the unconscious mental block and liberate the memory
is a decision that a psychotherapist would have to make. Hypnosis and
psychotherapy could get around the repression (or they could activate
some false memories) and the net result could be counterproductive in
some cases.

QUESTION #7.5: How can we improve memory?

Mnemonics are techniques for improving memory. Rote memorization is
simple repetition of the stimuli over and over again without any real
cues or understanding. Rote is one of the least effective, but most
widely used mnemonics.

Eidetic images involve pairing semantic memories with vivid visual cues.
Most children are better at this than adults are. Some individuals
claim to have a photographic memory in which they find it very easy to
recall what has been visualized.

Case Study: Mr. B uses eidetic images to help his recall. Before going
around town on errands, he takes an imaginary mental video of himself
driving around to the bank, post office, grocery store and gas station.
Within the grocery store, he sees himself getting cat food, cream
cheese, and vegetables in the exact order in which they are arranged in
the store. When he meets a new client, he tries to associate something
about the person®s face with the last name. When he met Maria Coronado,
he imagined her coronation as a new queen, he visualized the archbishop
ceremonially placing a crown on her head (in Spanish Coronado means
crowned). The limits to this approach come from the fact that the
subject can get mixed up about how the image relates to the name. Mr. B
once tried to remember a Mr. Sherlock by visualizing him in the
deerstalker hat used by Conan Doyle®s fictional detective.
Unfortunately, Mr. B then called him "Holmes"™ instead of Sherlock.

One way to improve retention of non-visual material is to associate it
with things that can be visualized. This is a technique as old as the
ancient Romans, and Is known as the method of loci. Imagine walking
through a familiar area, such as your home, or the campus of the
college. As you come to familiar sites, imagine that you can see the
things you need to remember. Suppose you have to remember the First
four presidents of the United States: Washington, Adams, Jefferson, and
Madison. Your apartment also has four rooms: living room, Kitchen,
bathroom, and bedroom (and this is the order that you would see them if
you were walking into your apartment). So put the Ffirst president,
Washington, in the first room, the living room. Imagine him standing on
your sofa as if it were the boat on which he crossed the Delaware River
standing (well, at least he was standing in the painting). Now, the
second room is the kitchen, and so you would put John Adams there.
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Imagine him going over to the refrigerator, opening up and taking out a
beer and remarking that his cousin Samuel had brewed it. Next comes the
third room, the bathroom, so put the third President Thomas Jefferson
there. Remember that he was an architect who designed his own home at
Monticello. Imagine Jefferson in your bathroom, amazed at the flushing
toilet. Last comes the fourth room, the bedroom. Imagine James Madison
in a night shirt with a night cap on his head under the covers next to
his wife, Dolly Madison.

Songs and sayings can be effective mnemonics. When 1 was in the third
grade, 1 remembered how to spell GEOGRAPHY with the saying George
Eagle®s Old Grandmother Rode A Pig Home Yesterday. Many advertising
copywriters try to come up with little jingles that will stick in our
heads to make us remember the names of their products.

Conceptual memory tries to associate details to be memorized with
specific concepts, categories or goals. It is easier to remember a few
key rules rather than tons of specific data. For example, instead of
remembering that 40 degrees Celsius is 105 Fahrenheit, and 30 degrees
Celsius is 86 degrees Fahrenheit, etc., it Is just easier to remember
the formula for conversion: F = C x 9/5 + 32. The downside of
conceptual memory is that it may distort our trace memories to match
the convenient concepts and categories. Some voters try to remember who
to vote for with a simple party concept (Republicans good, Democrats
bad) but such a stereotype might ignore the exceptions (the Republican
who is a professional politician, and the honest Democrat).

Research on conceptual memory

Researcher(s) Elizabeth Loftus

Subjects Students

Type of research Experiment involving five different groups

Factors held All subjects were shown the same video of automobiles

Constant getting into an accident.

Independent Each of the five groups heard the accident described

Variable with a different phrase (e.g., “the cars contacted
each other” or “the cars smashed into each other”

Dependent Subjects had to estimate how fast the cars were going

Variable when the accident took place

Results Subjects who heard “smashed into” estimated that the
cars were going faster compared to those who heard
“contacted”

Conclusion Using concepts as a mnemonic can distort the trace
memory

Motor memory involves muscular practice. This is very prominent in
procedural memory, and accounts for the relatively high retention of
such things as riding a bicycle or swimming even after years of
inactivity. The use of gesturing helps memories for semantic content as
well 1If the subject can associate the two.

Overlearning refers to practicing the material even after the point
where the subject can demonstrate perfect recall. Overlearning is a
very powerful mnemonic for both procedural and semantic memories.
Overlearning should not be confused with the idea that the memory is a
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muscle, and that practice by memorizing one thing will help you retain
other things. You will not help your retention of the content of this
course by going out to the parking lot and trying to strengthen your
memory muscle by repeating the license plate numbers. If anything, that
might produce a kind of interference with learning the content of the
course. Overlearning means practicing and practicing the specific
material to be retained.

Spaced practice is a better mnemonic strategy than massed practice.
Spaced practice breaks up study time into smaller units, while massed
practice is like a marathon. If you decide that you will devote a total
of ten hours studying for one of your finals, it would be better to do
two hours a day, for five days, rather than ten hours in one long
period the night before. Such marathon study sessions lead to fatigue
rather than better retention.

Sleeping right after learning is a good technique to reduce retroactive
interference. Indeed, you can use an audio recording of some of the
most important concepts in this course, and play it while you are
trying to go to sleep. Once you are actually in the first stage of
sleep, there is no real learning going on because during sleep it is
hard to consolidate memories much beyond the sensory (which is another
reason why we tend to forget most of our dreams). However, those things
which you hear on the recording, just before you fall into sleep, will
be very likely to be retained because of your relaxed and focused state
of mind, and the advantage of the recency: nothing came later to crowd
out these ideas.

Mood congruence is another possible mnemonic, but one not easily
employed. People are more likely to be able to retrieve a memory if
they are in the same mood state now as they were when the memory was
formed. Notice how when a couple gets angry at each other, they can
remember all the other times when they were angry with each other. When
they are happy they remember the happy times more easily.

Environmental structuring is a mnemonic useful as part of a routine.
In its simplest form, it means physically arranging things so that we
will bump into them in time to remember to do them. Environmental
structuring is particularly useful as a technique for reducing
prospective forgetting. We can put things in certain places so that we
are more likely to remember to do them.

Case Study: Mr. B., a 62-year-old businessman, is extremely vulnerable
to encoding failure and retroactive interference: things are always
occurring, demanding his immediate attention, and distracting him from
things he was intending to do. He compensates for this by structuring
his environment in several ways. Whenever he thinks about calling some
one, he makes a note in his phone log. Whenever he thinks about an
errand that he must make, he puts a note or some papers associated with
the errand by the briefcase that he uses when he goes out to his car.

Another use of environmental restructuring is to guard against the type
of memory loss associated with late life dementias: helping a patient
remember what he has already done so that he does not have to worry (or
go and do it again). One of the best uses of this approach would be
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those handy pill boxes which are coded to the days of the week, with
seven little compartments labeled SMTWTFS.

Case Study: Ms. T, age 83, always enjoyed sending out greeting cards
for the holidays. Her memory was failing, and she had to go live with
her daughter. The first year, the daughter noticed that Ms. T sent out
cards right after Thanksgiving, and then started getting cards from her
old friends. She enjoyed getting these cards, but they would just make
her nervous as she began to worry whether she had already sent a card
to her friend (and so she would send another card just to be sure).
Several of her old friends received multiple cards, and correctly
inferred that Ms. T was getting confused. Next year, the daughter
decided to employ a more systematic approach. When her mother sent out
the cards, each name iIn the address book would get a sticker to
indicate that the card had been sent for that year.

HOW TO REMEMBER THINGS
Mnemonic Description Retention
Rote Repetition without Poor
Understanding
Eidetic Visual image Good
Conceptual Logical links Good, but
has some
distortion
Motor Uses muscles, Excellent
Not just brain
Overlearning Repeated practice Good
Spaced practice | Include rest breaks Good
Sleep after Make what you learn Good
learning the last thing you
do before sleeping
Mood congruence | People more easily Hard to use
remember things when
in the same mood as
when 1t happened
Environmental Arrange physical Good but,
restructuring objects so that we sometimes
will run into them hard to use
in order to remember
them

131



UNIT 8: COGNITION

We are approaching the limits of the S-0-R model. As we move into the
topic of cognition, we shall see that it is becoming less important
what an organism experiences, and more important how the organism
understands those past and present experiences (and decides what to do
in order to achieve better future experiences).

QUESTION #8.1: What is cognition?

Cognition refers to concept formation, thinking, reasoning, logic,
language, beliefs, problem solving, and decision making. These are
higher functions of the cerebrum, and distinguish humans from lower
forms of life (but not necessarily from other mammals).

Concept formation is how an organism discovers (or creates) a pattern
among sensations, memories, or thoughts. This is an extension of the
figure/ground perceptual cue of similarity versus contrast. We can
categorize things together based upon a recognized, assumed, or
invented similarity, and then contrast them with things that are
different (e.g., lacking that key concept). Sometimes we are given a
couple of categories, and we have to figure out how they differ.

Concept formation

These are similar And differ from these
Raiders Angels
Bears D-Backs
Eagles Pirates
49ers Padres
Patriots Tigers
Titans Dodgers
Broncos Orioles
Packers White Sox

The categories are Pro Football vs. Pro-Baseball teams

Sometimes, the subject confronts a new category and must infer what are
its distinctive features.

Concept of “GURS”

These depict the category of GURS And these do not
B =
Y 8
Q +
C /
U !
K <
J b5
G &
The category to be inferred is letters of the alphabet
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Sometimes concepts are expressed in the form of an analogy that is
based upon the concept.

Analogies
THIS IS TO THAT | AS THIS IS TO THAT CONCEPT INVOLVED
Hot Cold Up Down Opposites
Austin Texas Albany New York Capital city
Glue Fasten Saw Cut Use, purpose, function
7 49 10 100 Squared
U.S. England Mexico Spain Former Colony

Cognitive maps are enduring and structured conceptual relationships
that organisms use to understand their environments, solve problems,
and make decisions. Here are two different cognitive maps of the same
city. Neither closely parallels the actual geography, because both of
these cognitive maps have been simplified to accentuate the role and
needs of the person who uses that cognitive map.

Cognitive Map of someone who uses the subway

EMBASSY
LIBRARY

BUS

pePoT

ZOCAL
TRANSFER «— oeAso

This first cognitive map of Mexico City is used by a resident of
Toluca, a city an hour to the west. He never drives in Mexico City, so
the freeways, on-ramps, and one-way streets are not part of his
cognitive map. When he comes into Mexico City (and arrives at the bus
depot on the west side) he uses the metro subway or walks to where he
wants to go: the U.S. Embassy, the Commerce Library, or the center of
town (the Zocalo) where he likes to see the Aztec dancers. The only
other thing that he uses regularly in Mexico City is the airport, so
his cognitive map must include the transfer point where the subway line
from the bus depot connects with the subway line that goes to the
airport. If any special need to go to any other part of Mexico City
arises, this individual will have to expand his cognitive map, or get a
taxi and rely upon the cab driver"s more extensive cognitive map of the
city. IT something were to change in this person®s environment, for
example 1f the Toluca airport were to begin offering more flights
directly to the U.S., this might reduce the cognitive map even further.
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The cognitive map below is slightly more complicated. It is the product
of a man who lives in Mexico City, but has an aversion to riding the
subway. He has a car and likes to drive, so his cognitive map is based
upon avenues and streets. He is not interested in going to the U.S.
embassy or the Zocalo, but he also uses the airport, bus depot and
commerce library, but he must get there on the streets and avenues. He
also has a brother and mother living in the city, and visits them
regularly. If the brother had his car stolen, then this driver would
probably alter his cognitive map, since he would then probably stop by
his brother’s house before the two of them went together to visit the
mother .

Cognitive Map of someone who drives
BRoTHER = MSTHER
LIBRARY
Bvs
pDePoT ZocAlo
HOME AIRPORT
UNIVERSITY

More complicated maps might simultaneously involve more than one
concept. Separate concepts can be simultaneously related as conjunctive
(both/and) or disjunctive (either/or).

CONIJUNCTIVE

con means with, together, BOTH

one concept ==—========> B 0 T H «=————=—======  another concept
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DISIJUNCTIVE

dis, dysfunctional families get divorced
and the kids go with EITHER one parent or the other

or D or
one concept g========== E I T H E R =—=—=======»> another concept

Here is an example of how a conjunctive concept might form two
criteria. Suppose you are starting up a new club on campus, and you
want to have well-rounded members. So the by-laws state a conjunctive
set of criteria ...

"Club members must be athletes who have lettered in a sport and good
students who have maintained a minimum grade point average of 3.0."

Conjunctive Concepts
GRADE POINT AVERAGE

High Low
A | High QUALIFIES DOES NOT
T
H
L
E
T
(|: Low DOES NOT DOES NOT
S

Notice that both athletic performance and academic performance
constitute dependent variables. The purpose of this diagram is not to
suggest that these two variables are correlated directly or inversely,
but to show the four possible combinations of skills, and whether those
individuals having that combination would qualify for the new club.

Now suppose that the club has too few members, and so the leadership
decides that it has been too restrictive with the conjunctive approach
to membership, and so it switches to the disjunctive approach. ..

"Club members must be athletes who have lettered in a sport or good
students who have maintained a minimum grade point average of 3.0."
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Disjunctive Concepts

GRADE POINT AVERAGE

High Low
High QUALIFIES QUALIFIES
Low QUALIFIES DOES NOT

VO ==—4mMrIT—H>

Now, qualifying members can come from any of the three quadrants
representing different skill combinations.

QUESTION #8.2: What is language?

Language development in the British Isles
ERA PEOPLE LANGUAGES
Ancient Celts Gaelic, Welsh
Cornish

43 C.E. Romans Latin
600 C.E. Angles German

Saxons

Jutes
1066 C.E. Normans French

Resulting language: English

Language is a socially institutionalized sign system that facilitates
communication between people (the interpersonal function) and thinking

(the intrapersonal function).

Indeed, John Watson once declared that

thinking was nothing more than sub-vocal speech. It is certainly more
than that, but Watson was insightful to notice the link between
language and conceptual development.
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Language development on the lberian Peninsula

ERA PEOPLE LANGUAGE

Ancient Basques Euskara

2000 B.C.E. Iberians Iberian

900 B.C.E. Celts Galician

800 B.C.E. Phoenicians Phoenician

500 B.C.E. Greeks Greek

250 B.C.E. Carthaginian Carthaginian

200 B.C.E. Romans Latin

70 C_E. Jews Aramaic, Hebrew

400 C._E. Goths Gothic

711 C_E. Moors Arabic
Resulting languages: Catala, Gallego,

Portuguese, Castillian

Linguistics is the hybrid social science that studies language. It is a
blend of psychology, neurology, anthropology, human development, as
well as scholarship from the humanities. A hundred years ago
linguistics was known as philology, and fifty years ago it was known as
semantics. (The treatment of language dysfunctions, dysphasias, is the
task of another discipline, speech therapy.)

Most human and animal languages originated in sounds and/or gestures
that developed within a living community. Phonemes are the small sound
units of language. Specifically, a phoneme is a range of sounds
regarded as similar by the speakers of a language. There is only one
phoneme which all human languages seem to use, the broad AH sound found
in FATHER. Hawaiian has few phonemes, so the words and names must have
many syllables. Some dialects of India have several hundred phonemes,
but most of which would not be identifiable to mere speakers of
English. English has only 44 phonemes, slightly more than Spanish.
These would include consonants such as the TH in THEY, the TH in THIN,
the J in JOY, the V in VICTOR, the Z in ZEBRA. Spanish has the rasping
J and trilled double RR that English does not have. The sounds of the
D, T, and single R are slightly different in English and Spanish.
Another great difference in phonemes would be the vowel sounds. Spanish
just has five: broad AH, long A (short E), long E (short I), long O,
long U. Native speakers of Spanish must struggle to hear the difference
between GATE and GET, or BEET and BIT.

Words develop meanings. Denotative meanings of words are explicit,
precise, and objective. These are the kinds of meanings that are found
in a dictionary. When trying to learn a new language, it is easy when
the different languages have a one-to-one correspondence of denotative
meanings. To speak Spanish, just say PERRO for DOG. But sometimes one
English word might have several Spanish equivalents, depending upon the
context. The verb TO BE in English can be translated as SER, ESTAR,
QUEDAR, or HABER in Spanish.
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Comparative linguistics of the verb “TO BE”
ENGLISH SPANISH
I am northamerican. Yo soy norteamericano.
I am ready. Yo estoy listo.
Where is the Church? | Donde queda la iglesia?
Is there any more? Hay mas?

The opposite can also hold. There may be several different English
words that can be translated as the same Spanish word: KEY, WRENCH, and
FAUCET are all called LLAVE in Spanish.

Connotative meanings of words are more implicit, subjective, emotional.
What words connote is frequently determined by context, tone, body
language, and other non-verbal cues. One of the difficulties in
communicating informally via pure written text is that informality
achieved through face to face (or even telephone) voice conversation
may be lacking due to the non-verbal cues. Even with the use of smiley
faces and other emoticons, people sometimes misinterpret and even take
offense when no insult was intended. (This is why the attempt to insert
a little humor can easily backfire, especially when not delivered face
to face.) Children frequently misunderstand adults, men frequently
misunderstand women because one might be talking in a connotative
framework and the other is hearing in a denotative framework.

Contextual meanings
TERM DENOTATIVE CONTEXT CONNOTATIVE CONTEXT
“Yeh, right” | Yes, correct. No, very wrong.
“Baaad” Not good. Very good.

Another problem, particularly with spoken language, is the occurrence
of Mondegreens in which people hear something that sounds like the
words of the speaker, but those words have a completely different
meaning.

Grammar is the system of rules for connecting words into meaningful
sentences. Part of the difficulty in learning a new language is the
challenge of learning not only words, but the grammatical rules: the
sequencing of subjects, verbs, and objects, especially the
idiosyncrasies of tenses of verbs, pluralizations, and punctuation.
Consider how you would punctuate this sentence with commas.

Woman without her man is lost.

Do you understand it to mean ...

Woman, without her, man is lost.

or
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https://youtu.be/gJh30ztgYFE

Woman, without her man, is lost.

The punctuation changes whether it is the man or the woman who is lost.

Some vandals came across the following sign in front of a church of a
controversial preacher.

Christ
is the answer!

... Pastor Smith

They only had to change the punctuation.

Christ!
is the answer

Pastor Smith?

The complexities of grammar, like those of connotative meanings develop
over generations within the context of a living community that uses the
language. Therefore, real human languages have an irregular core that
defies logic or careful planning. We may now agree that the best way to
form a plural noun is by adding S, so one COMPUTER becomes two
COMPUTERS. But look at some of the oldest nouns in English: one CHILD,
two CHILDREN; one SHEEP, two SHEEP; one WOMAN, two WOMEN (and it is
even pronounced WIMMUN). We may now agree that the best way to form a
past tense of a verb is to ad ED, so | TEXT, becomes 1 TEXTED. But look
at the oldest verbs in English and their pronunciations: DO (DOOH)
becomes DONE (DUNN), AM becomes WAS, ARE becomes WERE.

Codes, ciphers, computer programming languages and other artificial
languages such as Esperanto and Lojban have a consistent underlying
logic that makes them easy to develop, learn and apply. But it also
means that an outsider will have an easier time breaking the code, once
the cognitive map can be inferred. During World War 11, both sides
developed secret code languages for communicating with diplomats,
spies, ships at sea, and troops in the field. Given enough time and
resources, the other side was always able to break the code. However,
there was one battlefield language used by the U.S. Marine Corps when
it communicated with "walky talkies" (the first cell phones) in the
Pacific that was never decoded. That is because this language was not a
code created according to some logical pattern. The Marines recruited
native Navajo speakers and taught them to be "walky talkie' operators
(codetalkers). When the Japanese eavesdropped on the conversations,
they were convinced that this was a new code, and so they made
recordings and sent them to Tokyo. But this code was never broken,
because it was based on a real human grammar, Ffull of unpredictable
irregularities, and no one in Tokyo spoke Navajo.
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The origin of human language is from a combination of environment and
heredity. B.F. Skinner championed the Behaviorist position that
environment determined speech and language use. He thought that both
classical and operant conditioning played a major role in the child"s
acquisition of language. Classical conditioning gives the child an
understanding of spoken words.

{nsutral {unconditioned) {organism) {responses)
stimulus) stimulus) [PASSIVE] {slicit=sd)
sound CAT —--———- » 1liwe cat -—---—-> child --—--> mental image of cat

arfter acguisition of nev reflsx

{conditionsd {organism) {responss)
stimulus) [PASSIVE] {elicited)
sound CAT -——————————————— ———— > ¢child —-——-> mental image of cat

We associate Skinner even more with operant conditioning and the use of
positive reinforcement. This was the key with which he understood the

verbal behavior of the child. The reinforcements are both primary and
secondary.

{organism) {responses) {reinforcement)

factive) {emitted) {positive primary)

child - ———————- » Zays WATER -—————- > gets something to drink
{organism) {responss) {reinforcsmsnt)

{active) {=mitt=d) {positive secondary)

child —————————- > says LOVE YOU —-—--> gets attention, approwval

Reinforcement and modeling can also be used to understand such verbal
behaviors as swearing and joke telling.

Noam Chomsky pointed out some of the limitations of a purely
Behaviorist understanding of language. Chomsky argued that most animal
language systems (e.g., bees, ants, birds, wolves) involve an inherited
capacity to communicate with other members of the species. Within the
human language, there are such great complexities (e.g., the shifting
roles of first person and second person within a conversation) that a
merely Behaviorist approach cannot explain the rapid acquisition of
language within children. Chomsky contended that humans have an
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inherited capacity to understand the deep structure of grammar,
although the individual words and grammatical patterns they learn will
be supplied by their unique environments.

Other species with highly developed cerebra can learn human language
systems, and communicate with humans. The earliest attempts to teach
apes to speak had little success, mostly because of the limited vocal
equipment (tongue, lips, teeth, vocal cords) rather than cerebral
capacity for cognition. About forty years ago, there were successful
attempts to teach apes a hand-based sign language, similar to American
Sign Language (ASL) used by the deaf community. Apes have also learned
to communicate with humans using special keyboards with large symbols,
each one standing for a different object or verb (similar in concept to
Chinese characters). Dolphins and whales have also been able to make
symbol-based communication with humans. These other species may not
have as large as a vocabulary as humans of a comparable age, and they
may make more grammatical errors, but their mastery of human language
is more complicated than a parrot®s who says "Polly wanna cracker™ and
is rewarded for that response with a cracker. Apes and dolphins learn
the components of language and create new sentences that they have
never heard.

I want the banana.

and

Look at the toy.

can be fused into a completely novel sentence.

I want the toy.

This is real cross-species communication indicating cognitive capacity
in the speaker.

QUESTION #8.3: How do people reason?

Reasoning is the logical procedure by which an organism starts with one
thing which is known, observed, or assumed, and then makes an inference
about something else which is not itself directly known, observed, or
assumed. Much of our reasoning is based upon our understanding of
causation: the relationship between cause and effect. Do not confuse
the word CAUSAL (which is an adjective relating to cause and effect)
with the more common word CASUAL.

In the first chapter we introduced the concept of causal reasoning used
by science. Sometimes we observe an effect, and infer a likely cause.

OBSERVATION effect INFERENCE cause
The little girl 1s crying. She fell and got hurt.
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This process of reasoning from effect to cause requires that the cause
be essential to produce the effect (that no other alternative cause
could be inferred). If the girl could be crying for some other reason
(e.g., she did not get her way with her brother), then we cannot
conclude that falling down is the only (or even the most likely)
explanation.

Sometimes we observe a cause, and infer a subsequent effect.

OBSERVATION cause INFERENCE effect
That boy practices music |He will became a famous
every day. musician some day.

This process of reasoning from cause to effect requires that the cause
be adequate to produce the effect in question (that no other
alternative outcome is possible). Practicing may be essential for a
successful musical career, but it is not adequate: talent and luck are
also needed.

The Requirements of Causal Inference

To cause To effect
Cause is Cause must be
observed adequate

Effect Cause must be
is essential
observed

Causal reasoning is similar to process of deduction which uses
conceptual categories depicted in syllogisms and Venn diagrams.

Deductive reasoning applies general rules to specific cases.

DEDUCTIVE
starts with the big principle and applies to many small cases just like
DESTRUCTIVE

starts with one big thing and then breaks it up into many small pieces
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The classic example of deductive reasoning was given by Socrates as he
prepared himself for his forthcoming execution.

Deductive reasoning leading to correct conclusion
“All men are mortal” Major premise
“Socrates is a man” Minor premise
“Socrates is mortal” Conclusion

This can be viewed in the concentric circles of an Euler Circle. If all
members of the category of men are in the larger category of things
mortal, and Socrates is in the category of men, then the conclusion is
visually obvious: Socrates is also in the larger category of things
mortal .

Diagram for correct deductive reasoning

143



The most frequent fallacy associated with deductive reasoning is to
invert the minor premise and conclusion, as in the following example.

Deductive reasoning leading to incorrect conclusion
“All men are mortal” Major premise
“My cat is mortal” Minor premise
“My cat is a man” Conclusion

The circular diagrams help us visualize the fallacy.

Diagram for deductive fallacy

144



Correct conclusion: you don"t have to be a man in order to be mortal.
Since other things are also mortal, you cannot deduce that something is
a man just because it is mortal.

Causal fTallacies can be portrayed in terms of such syllogisms and
diagrams. Practicing may be an essential cause to achieve success as a
musician, but It is not an adequate cause.

Deductive reasoning leading to incorrect conclusion
“All great musicians practice” Major premise
“This boy practices” Minor premise
“He will become a great musician” Conclusion

The diagram helps us visualize the fallacy.

Diagram for deductive fallacy
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Correct conclusion: we do not know if this particular boy will end up
in the smaller circle of great musicians. Indeed, the majority of
people who practice their instruments do not end up as famous
musicians.

Deductive reasoning is used iIn the areas of mathematics, philosophy,
theology, and statute law, wherever we can start the process with a few
general rules or definitions that have been given.

Inductive reasoning starts with observed cases (specific examples) and
then attempts to infer general rules.

INDUCTIVE startwith INDIVIDUAL CASES

Here is how inductive reasoning would address the Socratic question of
human mortality.

Inductive reasoning leading to generalization
Mr. A, a man, died. 1st example
Mr. B, a man, died. 2nd example
Mr. C, a man, died. 3rd example
Mr. D, a man, died. 4th example
“All men are mortal” Conclusion

The scientific method is inductive: we start empirically, with observed
data. Scientific truth is probabilistic rather than absolutely certain
(therefore, we express the level of significance with a p value).

Fallacies are flawed (but sometimes convincing) attempts at reasoning.
In inductive reasoning, fallacies can come from either of two sources.
The First is the question of the sufficiency of our number of examples.
Is the conclusion warranted after just making four observations? Forty
would be better, and four hundred better still. Within the science of
psychology, this translates into the question of sample size. The
larger the sample size, the better our level of statistical
significance.

The second vulnerability of inductive reasoning relates to the
typicality of the cases examined. Were all of these men condemned
criminals awaiting execution? Perhaps the conclusion may only apply to
a smaller, more clearly defined category. Within the science of
psychology, this translates into the question of the representativeness
of the sample. The more representative a sample is of a population, the
more confident we can be that the same trend observed in the sample can
be assumed in the population.

Confirmation bias is one problem that impairs inductive reasoning in
many individuals. Confirmation bias occurs when a person only looks for
(or notices) examples that fit an emerging conclusion. If I look in the
newspaper obituaries each morning and see many examples of men in their
fifties who die from heart attacks, 1 might conclude that all (or most)
men in their fifties die of a heart attack. What is not in the
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newspaper each morning is all the men in their fifties who did not die
from a heart attack the previous day.

When students go into nursing homes to do research, they easily find
old, dementia patients and may readily conclude that most elders
develop dementia. Each additional patient examined tends to confirm
that hypothesis, but the students tend to ignore the other nursing home
patients who do not suffer from dementia and all the other elders (90
percent of the population over age 65) who are not sick enough to be in
nursing homes. So, confirmation bias is comparable to the problem of
non-representative sampling.

Most dementia patients are old, but
most old people do not have dementia
VARIABLE TWO: dementia _

- Yes No totals

V

A

R| Over 20 180 200

I | age 65

A

B

L

E| under

o age 65 5 795 800

N

E
Il Totals 25 975 N = 1000

Tversky and Kahneman referred to a related problem of the availability

heuristic. When we are asked to think of something, we over-estimate
those things that have examples that readily come to mind. When
Americans travel abroad they are much more frightened about the risk of
dying iIn a terrorist attack than they are of getting run over crossing
a street. Many more tourists are killed in traffic accidents than are
killed by terrorists, but terrorist attacks make news, so those
instances more readily come to mind.

Imagine that John is a 17-year-old African American. He is a good
student, and was admitted to a prestigious private university. He 1is
also a good basketball player, and was awarded an athletic scholarship.
A dozen years from now, is it more likely that John will be a
professional basketball player or a surgeon? People might be fooled by
the availability heuristic because it is so easy to think of African
American basketball players: a majority of the NBA rosters. African
Americans are less than ten percent of America"s doctors, and many
people may not have personally known an African American physician.
However, there are only a few hundred players in the entire NBA, while
there are thousands of African-American physicians. It iIs much more
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likely that John will end up a surgeon than a pro-basketball player,
but where he finally ends up will depend upon his unique combination of
talent, motivation, and opportunities.

Tversky and Kahneman also studied another factor impairing thinking,
anchoring. This is similar to illusions being due to expectation.
Anchoring is where a question or problem is presented with an initial
reference point that distorts the subject"s estimate. Even when the
subject knows that the anchoring reference point is inflated, that
serves to have the subject adjust upward (or downward) his own
estimate. Flea market venders understand this and frequently have very
high initial asking prices. Most of the buyers will decline the initial
price, but the larger the initial asking price, the higher the buyer®s
initial counter offer. The asking price was the anchor that set the
standard for the buyer®s own attempt at valuing the item.

Complex problems can be approached with algorithms or heuristics. The
algorithm is a structured, rigid approach that guarantees the right
answer if it is followed. Suppose you were not close to a calculator or
computer, and were asked the square root of 500. The algorithm would be
that old paper and pencil formula that looks something like long
division. 1t will take a while, but it will get you the right answer.

A heuristic is a rule of thumb that might give a quick estimate. A
heuristic approach to the above problem would be to say, the square
root of 400 is 20, so somewhere around 22 ought to be the square root
of 500. Multiply it out and you are close: 484. Now, if we had taken
every number down to the hundredths place and squared it to see how
close we could get to 500, that would be another algorithm, structured
and slow, but guaranteed to get the right answer. For many problems,
there are no algorithms, so heuristics are all we have to go with.

Today, problem solving using algorithms can be assigned to computers to
systematically explore every possible solution much more quickly than a
human could do. This kind of problem solving by computers is also known

as artificial intelligence.

QUESTION #8.4: How should intelligence tests be used?

Intelligence is defined as a generic aptitude for cognitive learning. An

aptitude is an innate ability to do something, prior to having had any
specific training. Clearly, individuals do differ in terms of their
capacity to demonstrate specific skills, and psychology can develop
reliable and valid tests to measure those specific skills. The big
question as it relates to intelligence is: can psychologists develop a
valid, reliable, and cross culturally fair test for the measurement of
a generic aptitude for learning?

In practice, the operational definition of intelligence is IQ test
scores. The first 1Q test was developed in 1904 by Alfred Binet in
France. His purpose was to develop a technique for predicting which
children would do well in school. Binet and subsequent research has
shown moderate, positive correlations between scores on IQ tests and
grades in elementary school, just as scores on (so called scholastic
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aptitude tests) SATs have a moderate, positive correlation with college
grades.

The Binet test was modified for use with American children at Stanford
by the work of Edward Terman and Lillien Martin. The resulting Stanford-
Binet is scored by looking at the subject"s raw score (the number of
right answers), and then assigning a mental age equivalent MA, and then
dividing by the actual (chronological age) CA, and then multiplying by
a hundred.

1Q = (mental age / chronological age) X 100

Suppose children at these different ages have these average raw scores.

Hypothetical age norms for a children’s I1Q test
AGE AVERAGE RAW SCORE
4 16
5 23
6 27

Now let’s imagine three different five year olds and see how they would
be scored. The first little girl is slightly below average, not but
retarded. Although she is five, she only got 16 right, which is what
the average four-year-old can do, so she had a mental age equivalent of
four. Her 1Q is 80, somewhat below average, but still within the normal
range.

I0 = —————o ¥ 100 = —-————- X 100 = 80

The next little boy is an average performer. He got a raw score of 23,
which is right at the average for his age norm. So his mental age
equivalent and chronological age are both 5. His IQ is the same as the
average 1Q: 100.

I = —-————o ¥ 100 = —-——-———- X 100 = 100

The last little girl is an above average performer (but not a genius).
She obtained a raw score of 27, which is what the average six-year-old
can do.

I0 = -—————- ¥ 100 = -—--——- X 100 = 120

In general, the Stanford-Binet is used as a children®s test, and if it
is given to someone older than 15, the denominator is set at 15 because
performance does not improve that much in the years after.
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Wechsler developed separate 1Q tests for children and adults: WISC
(Weschsler Intelligence Scale for Children) and WAIS (Wechsler Adult
Intelligence Scale). The Wechsler tests are scored according to bell
curve norms of a mean (and median and mode) of 100 and a standard
deviation of 15. In practice, children tend to get similar scores on
the Stanford-Binet and the WISC, for their similarities outweigh their
differences.

FOE OO ED R

TO 100 130

IQ =2cores

Other tests of cognitive aptitudes include those which many
practitioners regard as particularly useful in assessing school-related
problems, such as the Kaufman Assessment Battery for Children (K-ABC)
and Woodcock-Johnson.

Both heredity and environment seem to impact IQ. The best evidence that
heredity is Important comes from studies of identical twins. Even in
cases of twins reared apart, if one twin scores high, so does the
other; and if one twin scores low, so does the other. Evidence for the
importance of the environment come from experiments that attempt to
provide intellectually enriched environments for young children. This
can also raise 1Q performance by a few points. Studies on the 1Qs of
adopted children indicate that they have low to moderate correlations
with the IQs of the biological parents, and similar low to moderate
correlations with the IQs of the adopting parents. The conclusion is
that both heredity and environment matter.

1Q tests are very reliable, much more reliable that other types of
psychological tests: personality, attitude, or mood. Here it is
important to remember the definition of reliability: consistency of
scores. One form of reliability is test/retest, referring to the long
term stability of scores. Most children®s 1Q scores stay around the
same range year after year. If we were to give all the students in
class an IQ test today, and then wait for twenty years, and give the
same test again, the correlation would be high: the same people who
scored high today, would be the ones scoring high in twenty years, and
the same people who score low today would be scoring low in twenty
years. There would be very few exceptions to the trend, perhaps a few
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students who developed Alzheimer®s disease would have greatly reduced
scores.

Other forms of reliability generally show the consistency of IQ test
scores. Both the Wechsler and Stanford-Binet scores have slightly
varied alternate forms. When subjects take both versions, the same
people who score low on one test tend to score low on the other and the
same ones who score high on one test tend to score high on the other.
Inter-rater reliability is less of a problem in the more objective area
of 1Q testing that it would be in terms of clinical diagnhoses or job
interviews. Most subjects will score pretty much the same regardless of
who administers and scores the test. The one exception to this
generalization may be children from ethnic minority or disadvantaged
backgrounds, and these subjects may do better with an examiner with
whom they can be comfortable: one from their own background.

The validity of 1Q tests is questionable. If validity Is understood as a
test measuring what it purports to measure, then it may be impossible
to ever validate IQ tests. Many specific items (and the overall test
taking procedures) may be influenced by past learning, and therefore
not measure an aptitude for new learning. Indeed, some items may deal
more with memory or perception than cognition.

Over sixty years ago, Charles Spearman argued that there was one
generic cognitive aptitude (which he termed the g factor) underlying
all measurable cognitive performance. Many psychologists now doubt that
there is one, generic form of intelligence. Robert Sternberg suggested

that intelligence had a triarchic dimensionality, with componential
(analytic), contextual (practical), and experiential (creative)
aspects. Howard Gardner pointed out a related limitation of IQ tests:
at best they measure a limited range of mental abilities (e.g., mostly
math, verbal) rather than a broad, generic aptitude. Gardner suggested
that individuals may have many different kinds of aptitudes (e.g.,
kinesthetic) which are not being measured by standardized 1Q tests.
Gardner®s theory is known as multiple intelligences.

Most 1Q tests lack cross cultural fairness. While the average 1Q of
middle class white children is about 100, it is about 90 for Hispanics,
Native Americans, and African Americans. These ethnic differences are
best accounted for by socio-economic, educational, and cultural
differences. By measuring what has been learned, 1Q test items may lack
cross cultural fairness.

Let"s take this example of an item cross culturally fair to someone
raised in Mexico. On what day is the revolution celebrated? Of course,
if you were raised in Mexico, you know the answer, because the schools
teach it, and they are closed that day, along with government offices,
and there are parades in the streets, and politicians make speeches
about the glories of the revolution. The problem with the cross
cultural fairness of this item is that it is more than just remembering
a specific date (indeed, your first guess was probably May 5, but that
is wrong). The deeper problem is that we need to have an entire
cognitive map with connections to other events and aspects of culture.
In the U.S., the American Revolution is celebrated on July 4, the date
of the Declaration of Independence from England. So, if you go to a
history book and read about May 5, you will discover that was the
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Battle of Puebla in 1862 when the Mexican Republic forces of Benito
Juarez fought against the French, but the independence from Spain was
declared back in 1810 on September 15, but that is not the correct date
of the Mexican revolution either. The U.S. cognitive map of Revolution
= Independence does not hold in Mexico. In the U.S., the Civil War
occurred when Americans fought Americans north vs. south 1861-1865. In
Mexico, their great civil war started in 1910, when Madero and Villa
and Zapata fought against old dictator Porfirio Diaz, and that civil
war is known as the Mexican Revolution, and it began in Ciudad Juarez
on November 20. (But now the government celebrates Revolution Day on
the third Monday in November.)

When cross culturally unfair 1Q tests are used to track children into
pre-college or manual arts, the result is that such tests become tools
for the perpetuation of racial and social class discrimination.

Case Study: Dr. F was born in 1921, seventh child of nine. His parents
were Mexican immigrants who had come to California to harvest
agricultural crops. Both parents were only marginally literate in
Spanish, and spoke very little English. Their home had few books or
writing materials. The children would often join their parents in the
picking fields during harvest time. On the basis of his low 1Q scores,
a school counselor advised Mr. F to take vocational classes and hope
for a job where he could better himself as a carpenter or mechanic.
After serving in the U.S. Army during World War 11, Mr. F took
advantage of the Gl bill and attended Los Angeles Community College,
which he followed by attending Cal State Los Angeles, where he earned a
bachelor®s degree, and then he became a school counselor. He later
returned to UCLA where he earned a master®s and doctorate, and became a
professor of educational counseling. Fortunately, Dr. F had the courage
to defy the track upon which he had been placed by cross culturally
biased tests.

Another example of IQ test fairness relates to age or historical
differences. Many IQ test items of today may be inappropriate for
elders. A Fairness of Geriatric Intelligence Examination might have to
use an entirely different set of items.
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Fairness of Geriatric Intelligence Exam
F.O.G.I.E.

1. Who was funny?
a. Jack Benny . Tom Dewey
b. Valentino d. Bruno Hauptmann

2. How many before a skiddoo?
a. 18 c¢. 55 c. 62
b. 23 d. &0 d. &5

3. Johmny called for Phillip
a. Collins c¢. Harris
b. Morris d. Prince of England

4. What is in the center of a Bingo card?
a. 00 c. N e. 855
b. XX d. 13 f. FREE

5. On what day of the week did December 7, 1941, fall?
a. Sunday c. Friday
b. Thursday d. Saturday

ANSWERS: Jack Benny was a radio comedian of the 1940s. 23-skiddoo is a
popular saying from the 1920s and 1930s. Johnny called for Phillip
Morris in a famous cigarette commercial. FREE is in the center of a
bingo card. Sunday, December 7, 1941, was a day that lives in infamy
because of Pearl Harbor, a flashbulb memory for the older generation.
OF course, these items are not cross culturally fair to someone who did
not live in American culture in the first half of the 20th century, and
the validity of these items can be challenged: they measure what has
been learned, not a capacity to learn.

The normal range of 1Q is 70-130. The average (mean, median and mode)
1Q score is 100. Within two standard deviations of that score fall
about 95% of the population. Three percent of adults have 1Qs below 70,
and only two percent have 1Qs above 130. Those who score at the
extremes also run the risk of receiving labels.

Retardation refers to an 1Q score below 70. Older terms would be moron
(mildly retarded), imbecile (moderately retarded), and idiot (severely
retarded), amentia, mental subnormality. Newer terms for these
individuals would be developmentally disabled or intellectually
challenged. Over five million American adults fall into these
categories, but most of them are only in the mild range. They can get
through public school and can work at jobs that do not exceed their
abilities. Indeed, retarded workers tend to be more attentive on tasks
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that workers of average intelligence might find boring and repetitive.
Such individuals can live independent, productive lives outside of
institutions. The moderately retarded may require employment in
sheltered workshops and living in group homes. Only the most severely
retarded will require complete institutional care.

Retardation can be caused by a variety of factors. Only a small percent
is due to heredity obtained from retarded parents. The vast majority of
retarded individuals had two parents who were in the normal range of
intelligence. Chromosomal abnormalities, intra-uterine exposure to a
virus or toxic chemicals, early childhood malnutrition can all produce
retardation. Although retardation may be more likely in poorer
families, it can occur in any family.

Case Study: Ms. K was born in 1919, right after the great flu pandemic.
She was the third of nine children. She was slow to learn and her
behavior was unusual. Her father was a self-made financier. Her mother
was the daughter of the mayor of Boston. Her sisters did well in
school, and her brothers, Joe Junior, Jack, Robert and Edward, had
stellar careers, but when she was twenty, Rosemary Kennedy was placed
in an institution because her family was having problems taking care of
her at home.

An idiot savant is a rare individual who tests in the retarded range
but nevertheless has amazing mental abilities (e.g., memory,
calculating, artistic, mechanical). Remember the case of Mr. J
introduced in chapter four.

Case Study: When Mr. J was a young boy in Mexico, he was shot in the
head. The small caliber bullet entered his left hemisphere at about the
hairline, and exited just above the occipital lobe. Before the
accident, he attended school and was a very good student in reading,
writing, and arithmetic. After the accident, he was unable to read or
write, use a digital watch, or perform the simplest calculations. He
was certifiably retarded, but he had some amazing mental abilities. He
could look at a person, and paint the portrait several days later. He
could take apart and reassemble just about any mechanical device. He
could hang a punching bag from a tree with a series of ropes and
pulleys so that its motion would simulate that of a live opponent.

The above case reiterates what Howard Gardner said about 1Q tests. Mr.
J was retarded because the bullet destroyed his left brain aptitudes,
the math and language abilities measured by the IQ tests. His right
brain artistic and mechanical abilities remained intact. (It is
important not to infer from this case that the damage to the left side
could have stimulated the development of his right brain abilities. Mr.
J"s father and several brothers demonstrated amazing right brain
abilities as well, so it may be an inherited family trait.)

A genius is a person who scores above 130 on an 1Q test. Another

popular term used would be gifted. Only about two percent score this
high on 1Q tests: usually 130 is used as the cutoff score. These
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individuals also must deal with stereotypes, ranging from excessive
expectations of academic and professional achievement, to the
stereotypes that they are socially inept, athletically uncoordinated,
and prone to mental illness. The Terman longitudinal study at Stanford
started looking at super high 1Q children back in the 1920s and
followed them through the different stages of life. Contrary to popular
stereotypes about the gifted, these children were not rated as being
lower than average in their physical attractiveness, social popularity,
athletic prowess, or mental health. On each of these variables, some
individuals scored higher and others lower. Their overall educational
achievements were quite high, and the men ended up In careers such as
medicine, law, science, and education. Two-thirds of these high IQ
women ended up choosing one career (homemaker), typical of the choice
made by their average 1Q cohorts of the 1950s.

Most individuals, whether normal, retarded, or genius, will not benefit
from being told their 1Q labels.

Case Study: Mr. H was born in 1953 in Chicago. At age 7 he was told by
his father, "You got it made, kid! Remember that long test you took at
school last month? You got the highest score of any kid in the Catholic
School system of the city." Young Mr. H then coasted through high
school and a private university with a 3.8 GPA. He never decided to get
a graduate degree. He held a series of high school teaching positions
interspersed with stints as a composer and singer.

Rather than try to come up with one aptitude test that purports to
measure an all-encompassing generic aptitude, a better approach would
be to assess students” specific strengths and weaknesses. The strengths
can be used to select students for specific programs (art, music, and
sports, as well as math and language) in order to develop these innate
talents. The discovery of specific learning disabilities can target
students for specific interventions and remediations designhed to
correct these limitations.

QUESTION #8.5: What is creativity?

Creativity is divergent problem solving. Convergent problem solving is
when there is only one possible answer (like on most IQ test items).
Divergent problem solving means that several solutions are possible
(but some might be better than others). Most real world problems call
for divergent solutions.

Situations calling for divergent problem solving
What is the best way to control air pollution?
Which product should our company manufacture now?
What is the best way to advertise our product?
How can I get my kid to stop . . . ?

A creative solution has to meet two criteria. It must be feasible (it
must solve the problem), as well as being original.
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Criteria for Creativity
SOLUTION 1S ORIGINAL

Yes No

F| Yes CREATIVE PRACTICAL
E

A

S

1

B

IIE No IMAGINATIVE TRIVIAL

It is quite difficult to develop paper and pencil tests to measure
creativity. Not all creativity comes forth with a paper and pencil.
Consider the limitations of this test item.

Draw a picture of how people will dress in a hundred years.

Unlike "objective" tests (e.g., 1Q) which presumably have one and only
one answer, divergent problem solving necessarily permits many possible
answers, so we might have to get a panel of judges to evaluate the
subjects® answers for both originality and feasibility.

Reliability would be a problem. Since we use judges, we would have to
look at inter-rater reliability. If the judges came from different
backgrounds (e.g., a scientist, fashion designer, graphic artist) they
might emphasize different criteria in their judgments, and disagree.
Test/retest reliability would be another consideration. Indeed, we
would not even expect creative individuals to come up with the same
design if given the problem again. With a different design, the subject
might get a different score.

Validity would be a problem. How could we verify that the test item is
actually measuring creativity? What is the established measure of
creativity with which we could correlate these test scores? How could
we be assured that this test is not really measuring some other
variable, such as fashion consciousness or drawing ability?

Cross cultural fairness is another problem. Fashion differs greatly
according to culture. If the subjects taking the test and the judges
scoring the test came from different cultures, they may have different
standards on clothing, as well as different notions of what is feasible
and original in the area of dress.
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Creativity proceeds in stages. Different writers and researchers on
creativity may use different words to describe these stages, and they
may even disagree about how many stages there are, but they do agree
that creativity proceeds in stages. One commonly used set of stages
would be orientation, preparation, incubation, illumination, and
verification. It is not important to memorize these stages, because
other books might have more or fewer stages, but it is important to
remember that creativity proceeds in stages.

Orientation is the initial approach to a problem, how it is understood,
framed, and defined. This stage is where the originality of the
individual is important. Creative people understand an old problem in a
new way and end up with a new solution.

Preparation is the next stage. This refers to getting the necessary
information on the problem and potential solutions. If preparation 1is
not adequate, a feasible solution is not likely.

The incubation stage may be the longest of the stages. The individual
must put the problem on the back burners of the mind and allow it to
simmer, simmer, until

Il1lumination is when the little light bulb comes on and the inventor
says "Eurekal!"™ 1 have it. This is the original insight that suggests
the new solution.

Verification is the last stage, and involves testing out the new
solution, making sure that it is actually feasible.

Think of these stages of creativity, not as a linear path that
guarantees success, but as a cycle that must be gone through many
times. To be truly creative, the inventor must go back to step one, the
orientation stage, otherwise he will merely come up with minor
improvements on the last idea. For example, take the problem of air
pollution in southern California.

Example of the creative process in search of a solution

1. orientation The problem is that people are breathing polluted

air.
2. preparation Get information on lungs, toxins, asphyxiation, etc.
3. incubation Think about and visualize the problem, consider

different aspects

4. illumination | Ahal!l Let’s have people in southern California wear
gas masks.

5. verification | We try this, and find that people consider it to be
inconvenient.

So, it's back to the old drawing board

So we have to go through the stages again, but if we start with the
same orientation, we will just come up with a more popular version of
the gas mask. We should go back to the first step, orientation.
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Example of the creative process in search of a solution

1. orientation The problem is that the air is being polluted in
the first place.

2. preparation Get information on vehicle exhaust, smokestacks,
etc.

3. incubation Think about and visualize the problem, consider
different aspects

4. illumination Ahall Let’s have mass transit in southern
California.

5. verification We try this, and find that people consider it to be
inconvenient.

So, it's back to the old drawing board

We might need a few more times through this cycle for this problem.

Creative individuals have a personality profile of independence,
originality, good use of reasoning, persistence, flexibility,
tolerance, and are knowledgeable. The independence, tolerance, and
originality are necessary for the orientation and illumination stages.
The knowledge is important in the preparation. Good reasoning is
required for the verification stage. The flexibility and persistence is
necessary to go through the stages again if the first solution fails to
pass verification.

These individual traits are rare, and even more rare is their
combination. There may be some inherited component, but there are also
things that parents can do to provide an early childhood environment
conducive to creativity. The above personality traits can be thought of
as virtues or habits that can be modeled and reinforced.

Creativity can be hurt by the lack of any of the above, and also by
situational factors, such as functional fixedness and a rigid mental
set. Functional fixedness refers to using the same tool for the same
purpose over and over. Creativity relies upon finding new uses for the
familiar. Alexander Graham Bell was trying to develop a hearing aid,
and then he realized that the wires could be made much longer, and then
he had a telephone. He became a creative inventor by overcoming his
functional fixedness.

Habitual (rigid) mental set is probably the greatest stumbling block to
creative problem solving. Rigidity of set is orienting oneself to the
problem in the same way, over and over again. It is important to
reframe what the problem really is and what the solution really
requires. There are many advertisements that imply their products are
creative because ""they have broken the rules.”™ The important thing
about creative solutions is not breaking the rules, but to re-examine
which rules we really need to follow and which become irrelevant to a
reframed problem.

Consider the case of the Willis Tower in Chicago. When it was designed
in 1973 as America’s tallest building, it had the fastest elevators
running the most efficient schedule, but as soon as the building was
occupied, there was an internal traffic jam at quitting time. Workers
were complaining about waiting several minutes for an elevator to take
them down to the ground floor where the parking structures and public

158


https://youtu.be/0dvCLPyP3NE

transportation could be found. The Sears executives called in some
consultants and clarified one major priority: "This is our corporate
headquarters. We don"t want to change the work schedule: everyone still
gets off at five."

When most students hear this problem they come up with solutions that
are trivial (make more elevator shafts by sacrificing office space) or
imaginative (e.g., give the workers parachutes). All of these solutions
show the habitual rigid set of defining the problem as people moving.
The engineering company that came up with a creative solution went back
to the orientation stage and redefined the problem by focusing on the
sentence ""Workers were complaining about waiting several minutes ...
The solution which they tried was mirrors. The mirrors gave the workers
something to look at while they waited for the elevator to come.

Creativity can be helped by training thinkers to go through the stages
and spend a proper amount of time at each stage. Creative thinking can
also be performed in a group context, but leadership is required. The
leader must make sure that the members of the group keep moving through
the various stages.

QUESTION #8.6: How should we make decisions?

Even after good reasoning has defined our problem, and creativity has
come up with several viable solutions, we must then choose which course
of action to take. People, and even groups, do not always make the best
decisions.

Most opportunities for making a decision are not even recognized and
seized. In the majority of occasions, we simply employ a previously
selected solution for a similar problem. Most people don"t think about
making a choice of which route to take to work today. They have
developed a routine, a habit, and tend to use it unless they have some
reason for change. When it comes to purchasing products, going shopping
for groceries, or booking a flight, most people demonstrate brand
loyalty: they stick with the same product, usually because it has
served them well in the past. Rather than view routine behavior as a
form of habitual set, it might be better to say that people are trying
to use their decision making resources more efficiently. "If It ain"t
broke, don"t fix it." Their dedication to a certain route for getting
to work, or shopping at a certain grocery store has been based upon
past experiences, and careful reasoning. Unless something major changes
in their own priorities, or in the ability of that brand to meet those
priorities, the subjects will continue to meet their priorities by
sticking to that brand.
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ROUTINE Aot as if the decision has already been made by

BEHAVIOR past deliberations; follow an established habit.
Example: have kbought Crest toothpaste for 20 years
Advantags: gaves time of comparison shopping
Disadvantags: miss out on new alternatives that may

be superior

External referral is another cautious way to make decisions. The
individual decision maker "passes the buck™ or "follows the book." This
may be the wisest strategy when it is important to get the approval of
someone else.

EXTERNAL Refer the decision to an external authority: a
REFERBAL boss, rule book, parent, religious leader, etc.
Example: asking boss if it is alright to grant

a customer's regquest

Advantags: protects one from the wrath of powerful
persons or social traditions

Disadvantages: slow [(we may have to wait for the boss to
get kack to us).

Intentional randomization appears to be another way to avoid making a
decision, but it may have some merits. Drawing straws, Flipping a coin,
or using a lottery makes the outcome very unpredictable to possible
opponents, and has the appearance of being fair iIf someone ends up
being a loser.

INTENTIOHAL Eefer the decision to a coin flip or lottery.
RANDOMIZATION
Example (5) : drawing straws to determine who will

get the last piece of candy; flipping
a coin to choose an offensive plan
during the last play of the footkhall game

Advantags: protects one from the wrath of losers;
makes decisions unpredictable by opponents

Disadvantags: the prize may be given to the least

deserving,; the course of action selected
may have the wWworst prospects
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Affect means emotion, and some people make big decisions by impulse or
emotion. The decision is made by the individual, but not by utilizing
any of the types of reasoning we have discussed.

AFFECT Aot on the emotional impulse of the moment.

Examples{s): marrying a handsome, charming man because
you are "in love"™; giving money to a beggar
out of pity:; ordering a fattening dessert

lLaiyi= . -. - - 1 i 1 - L i -
Advantags: instantaneously alleviates current emotional
pressures

Disadvantags: the course of action selected
may have the worst long term prospects

A more rational approach is the lexicographic, which identifies a
specific criterion against which all possible alternatives will be
objectively evaluated.

LEXTCOGRAPHIC Identify one key criterion. Select the best
alternative for meeting that criterion.

Example: buying gasoline at the station which has
the cheapest price

Advantage: identifies the most important need and
mesets that need

Disadvantags: other important criteria are not considered

The British mathematician Bayes developed a complicated approach for
dealing with multiple criteria. Therefore, it is also known as the
compensatory model, because effectiveness in meeting certain criteria
can compensate for deficiencies on meeting other criteria. Specific
weightings are given for different criteria, and then we estimate how
well each possible alternative meets each of these criteria. We then
multiply these scores by the weights, and add up the products to get
the total expected value for each alternative.

Case Study: Let"s go back and revisit that street dog chasing a jogger,
but now the jogger is stopping and making a throwing motion. Perhaps
this dog is very cognitive, and has come up with two alternative
courses of action: continue the chase or run away. The dog identifies
his priorities: the satisfaction of the chase versus the pain of
getting hit with a rock. He calculates that the probability of getting
hit with the rock is much higher if he continues the chase. He weights
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the criterion of avoiding pain as much more important than the
satisfaction of the chase, so he decides to turn and run away.

BAYESTAN Identify multiple criteria. Weight each criteriomn.
Azssess ability of each altermative to meet each
criterion. Multiply ABILITY X WEIGHT, total up
the walue of each alternative.

Example: choosing a vacation which will give wyou the
most chances to ski, surf, and sightsee.

Advantags: identifies all relevant criteria and selects
the altermative which best MAXTIMIZES GATH

Disadvantags: time consuming, difficult to guantify some
welghts and abilities, some criteria may not
have linear proportionality of benefits
[e.g., Skiing l& hours a day is not twice

as fun as skiing & hours a day).

A more cautious approach for dealing with multiple criteria would be
the conjunctive. (This approach is sometimes called the elimination-by-
aspects or multiple hurdles.) Here we view each criterion as a
different hurdle that each alternative must clear if it is to be
selected. What we are left with is the alternative that at least
minimally satisfies all criteria. We may not be selecting the
alternative with the maximum potential for gain, but we will get the
alternative with the minimum overall risk.

CONJUNCTIVE Identify multiple criteria. Establish minimum score
on each criterion. Eliminate those alternatives which
fail to meet the minimom score.

Example: buying a house which will be large enough,
close enough to work, and within your budget

Advantages: identifies all relevant criteria and selects
the alternative which best MINIMIZES RISE

Disadvantags: time consuming, difficuwlt to quantify some
cutoffs and scores

The conjunctive approach is similar to the satisficing approach developed
by Nobel Prize winning economist Herbert Simon. When people are looking
for a solution (especially when the solutions are presented
sequentially over a long period of time rather than all at once) people
tend to accept the first minimally satisfactory solution presented, and
then view the problem as solved.
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Case Study: Mr. P, 44, is the owner of a growing freight company. His
business has outgrown its existing warehouse. Rather than buy a new
one, or expand the size of his present warehouse, Mr. P has decided
that the best thing to do in his current local real estate market is to
buy an existing warehouse. He has just started looking around for
alternatives. He has three main criteria: size, location, and cost. He
rejected the first warehouse that the real estate agent brought to his
attention (too far away), but the next alternative looks acceptable on
all three counts. Rather than wait and see If another alternative
presents itself over the next few months, he has decided to satisfice
with this one.

Case Study: Mr. K, 34, is at the stage of life when he is ready to
settle down, get married, and start a family. He had one brief prior
marriage in his 20s, out of pure infatuation, but he has resolved that
this marriage will be based upon the right foundation (and then the
emotion of love will come later). His criteria are few: the prospective
bride must be Jewish (observant), educated, and desire children. He
went to a ““speed dating” seminar organized at his synagogue. In one
evening, he met over a dozen young women interested in getting married.
He was able to rapidly learn who was insufficiently religious and
indecisive about having children. Mr. K has one candidate who clearly
satisfies his criteria, and will be courting her. If that relationship
no longer appears viable, Mr. K is not interested in dating any other
candidates.

Case Study: Mr. A, 53, is a street beggar in a large U.S. city. His
major decision is what kind of begging behavior to emit. He has three
main approaches: a sign offering to work for food, a sign saying that
he is a homeless Vietnam veteran, or to bring a dog. He has two main
criteria. The first is to get as much money as he can. The second is
not to get any of the other beggars upset. Recently, he found that
another beggar has been harassing those who (falsely) claim to be
Vietnam veterans, so Mr. A has given up that strategy. Nobody seems to
object to either of the other two alternatives, and since the dog seems
to bring in more money, that is the strategy which Mr. A now employs.

One additional use of the conjunctive approach is that it can be used
to preserve harmony in a group of decision makers when each one of the
subjects has a different priority. Essentially, we are giving each
member of the group a veto over the final decision. For example, a
married couple must choose where to go on their vacation: Denver, Lake
Tahoe, or Hawaii. The husband®s main criterion is good skiing: Denver
is number one, but the other two are acceptable. His other criterion is
keeping the cost down. That would eliminate Hawaii, but the other two
are still OK. The wife"s main criterion is having some romantic time
together. She ranks Hawaii as ideal, Lake Tahoe as acceptable, and
Denver as unacceptable. They use the conjunctive process to select Lake
Tahoe. 1t was not the ideal choice of either, but it is an acceptable
choice for both.

Kurt Lewin pointed out that decision making often produces intra-
psychic conflict for the decision maker. Some decisions are yes/no
decisions on a specific alternative. There will be conflict if there is
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an ambivalence, with the alternative having both favorable (approach)
and unfavorable (avoidance) characteristics. Imagine that you have just
gained admission to the University of Redlands. The approach factor is
that it is a quality educational institution with a student friendly
campus. The avoidance factor is that you gained admission but not
financial aid.

AMBIVALENCE

Yecision to accept or reject an option with both good and bad aspects:
ambivalence, a conjunctive choice in which both aspects must be accepted.

OPTICN WITH ?7?
00D AND < PERSCN
BAD ASPECTS

In choosing between two alternatives, Lewin noted that the most
difficult was the avoidance-avoidance decision: a forced choice between
two undesirable alternatives. Imagine that you wake up one morning with
a tooth ache. You call the dentist only to find out that the corrective
procedure will be expensive and it will not be covered by your
insurance. You want to avoid the tooth ache, but you also want to avoid
the cost, and you will not be successful in avoiding both. Whatever
decision you make you will have some regrets.

AVOIDANCE - AVOIDANCE

Decision between two bad options: avoidance - avoidance,
a disjunctive choice in which either one of two bad things must be accepted.

Ty Ty

BAD < PERSON = BAD
OPTION OPTION

Even when there is a choice between two desirable alternatives, Lewin
pointed out that there would be some approach-approach frustration,
because you cannot have both of them. Imagine that you have just been
selected for a special study abroad program in Salamanca, Spain. You
have been dreaming about this for years ever since your friend told you
what a great time she had. You also get a job offer from ESRI, a
company you have heard to be one of the best local employers. They need
someone now and are not going to wait for you to get back from Spain.
IT you take the job, you have lost a once in a lifetime chance to study
abroad. If you go to Spain, you may lose your only chance to get with
that company.
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APPROACH - APPROACH

Decision between two good options: approach - approach,
a disjunctive choice in which only one of two good things can be obtained.

R R

o0 < PERSCHN = o0
CETICH CETICH

Although we cannot get rid of such intra-psychic conflicts, we can make
today"s decisions so that tomorrow"s decisions are more of the
approach-approach variety, and less of the avoidance-avoidance variety.

Unfortunately, when people make the wrong decision, they sometimes
stick with those decisions long past the point when it has become
obvious that the wrong choice was made. This kind of entrapment, may
involve an escalation of commitment, hoping that "If 1 can stand it
jJjust a little bit longer, things will turn around, it will all be
worthwhile." Some investors will keep on pouring '"good money after bad"
in hopes that their investments will start going up and erase their
previous losses. Some people who are married to violent or addicted
spouses stay in the relationship, hoping against all evidence for a
change, and their justification is "l have invested so many years of my
life so far, | would hate to throw them away." Nations who have been
engaged in a stalemated war continue fighting for the same reasons. In
most cases, a wiser strategy is to cut losses, and admit that all those
years invested with the hopeless spouse have already been thrown away,
and that we need to focus on the years that remain.

A similar deficit in the decision making strategy of groups was studied

by Irving Janis. He studied classic bad decisions such as Ford-"s
decision to launch the Edsel in 1958, and the singular greatest foreign
policy failure of the Kennedy administration, the Bay of Pigs invasion
of Cuba in 1961. When Janis interviewed the members of the decision
making teams responsible for those disasters, he kept hearing that they
foresaw the probable failure of the suggested course of action.
However, they perceived that the team had already invested so much time
developing the proposal that any individual who stood up to speak out
in opposition at that point in time would have been ridiculed by the
group think which had prevailed. Another example would be the design of
the Challenger Space Shuttle which exploded because of a design flaw
which several engineers had worried about, but were unable to get the
design committee to pay attention to.

Some of the solutions for more creativity and less group think coming
out of committees would be to have the leader initially refrain from
stating a preference. The large committee can be broken down into
several smaller groups working independently for a while to see if they
all select the same alterative. Individuals must be encouraged to take
the role of devil"s advocate and demonstrate how an alternative fails
to pass the verification stage.
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UNIT 9: EMOTION & MOTIVATION & STRESS

QUESTION #9.1: What is affect?

Affect (accent on the first syllable) is a noun that refers to emotions,
mood, feelings, values, preferences and priorities. The adjective is
affective (with emphasis on the second syllable). Do not confuse this
word with other words that have a similar spelling, but different
pronunciation.

Affect and similar words
WORD ACCENT ON NOUN OR VERB MEANING
Affect First syllabus Noun Emotion, mood, feelings,
values, goals, priorities
Affect | Second syllable | Verb To influence
Effect | Second syllable Noun The result of a cause
Effect | Second syllable | Verb To make something happen
Affect differs from cognition
Noun Affect Cognition
Adjective Affective Cognitive
Focus Feelings Thoughts
Process Emotion Logic
Tests measure Mood level Mental ability
Future is Preferences | Predictions
Planning involves | Ends Means
Formation of Commitments | Concepts

The most commonly identified emotions would be joy, sadness, fear and

anger, though some researchers such as Robert Plutchik have suggested
that there might be four more primary emotions, and then eight
secondary or blended emotions.

We never really know what emotion another person is experiencing. We

infer the emotional experience based upon what the person says or does.
We observe the external behavior, then we infer the internal emotion.

OBSERVATION INFERENCE
That woman is crying. She is sad.
That man is yelling. He is angry.
The dog has its tail between its legs. It is frightened.
The dog is wagging its tail. It is happy.-
The cat is purring. It is happy.-

Sometimes people make the wrong inference about somebody else®s

emotion.
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Case Study: Jack and Jill, both 19, have been dating for a few months.
Tonight they are going on a drive to San Diego. The traffic is even
slower than usual, and Jack seems even quieter than usual. He seems to
be staring at the car"s clock in the dashboard most of the time. His
eyes are pinched and looks like he is frowning. Jill can stand it no
longer: "1 can"t take it when you act this way, blaming me for the slow
traffic and everything." Jack is now perplexed. He had no inkling that
Jill was getting upset, and has no idea what she is upset about. He has
been fully concentrating on his dashboard to check the oil pressure and
engine temperature in this difficult drive. His facial expressions
reflect that concern, not an emotion like anger. When Jack says that he
does not know what she is talking about, Jill thinks that he is just
trying to play mind games with her, so she demands to be taken home.
Jack infers that Jill must have PMS. Her own inferences may have been
influenced by the behaviors of some other people that she has known.

The gulf between what emotions others are actually experiencing, and
what we infer that others are experiencing can be greater if there are
historical or cultural divides. When we read a passage of scripture
recorded two thousand years ago, and translated into English four
hundred years ago, we must be cautious that the physical description of
emotions may have changed. Different cultures may have developed
different ways of expressing emotion, leading outsiders to misinterpret
these expressions.

Cross cultural differences in emotional expression
BEHAVIOR U.S. CULTURE OTHER CULTURE
Speaks in low | Subject is calm Subject is angry
voice (Navaho)
Spits in face | Subject is angry, Older male shows
showing disrespect respect for younger
(Masai)
Clapping Joy, applause Welcome greeting
(western China)
Thumbs up Joy, approval Crude insult (Europe)

The relationship between behavior and emotion has enabled many judges

to infer if a suspect was lying. The assumption is that if the accused
is lying, he will be fearful of being caught in the lie, and that fear
translates into observable behaviors.

Some north African tribes would have trials in front of a chief. Each
witness and the accused had to testify, and then stick out their
tongues. The chief would say, "l have been heating this sword in the
camp fire. If you have testified honestly you will be protected. 1f you
have lied, your tongue will be burned.”™ Then he touched the sword to
the tongue of the witness who had just testified. This worked pretty
well: those who lied worried about their tongues getting burned, and
their mouths dried up, and their tongues were burned.
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In northern India they used a "magic" donkey that they said could tell
when a man lied. They would put the donkey and the accused into a small
hut with no windows, close the door, and tell the accused to grab the
donkey®"s tail so it could tell if the man lied, and let out a "hee
haw." Then the judge would shout the questions and listen to the
accused answer. When the accused finally left the hut, his hands would
be examined. The donkey"s tail had been smeared with soot, and if the
accused had been afraid to grab the donkey®s tail, the judge inferred
that the accused had been lying.

The validity of the polygraph
Suspect i1s actually telling

A lie The truth
P | Suspect Honest person
0 shows who just got
L high Right verdict | worried about
Y | polygraph the process
G| activity
R
A Hardened
P | Suspect criminal or
H | shows low deluded Right verdict
polygraph person who
activity beats the
polygraph

Modern lie detectors work on the same principle: that someone who lies
will be afraid, and that the fear leads to observable physical

responses. Polygraphs measure respiration rate, heart rate, and
galvanic skin response (perspiration) under the assumption that all of
these will go up if the person experiences the fear of being caught
lying. With a skilled operator, the polygraph is right most of the time
(but not often enough to be admissible as evidence in most courts of
law). Some hardened criminals beat the lie detected because they have
had so much practice lying and getting away with it. Other people who
are lying, but sincerely believe that they are telling the truth, can
also beat the lie detector (such as individuals who claim to have been
abducted by space aliens). The biggest problem with lie detectors are
the false positives: honest people who are telling the truth, but who
get so nervous that the machine will falsely accuse them, make the
machine react, and then are falsely accused.

po LY graph

Lie {LY) is what is being seen, graphed.
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Future research with brain scanning techniques may yield more valid and
reliable correlates of lying. One area of the brain associated with
memory may activate when the truth is being told, and another area
associated with fantasy may activate when the subject is lying.

QUESTION #9.2: What causes emotions?

Emotions are definitely influenced by the brain (e.g., limbic system
and frontal lobe). The causal relationship between emotion, thought and
behavior has been long debated even before psychology became a science.
The "‘common sense' approach is widely assumed, but not based upon
systematic observation and empirically tested hypotheses. Most people
assume that emotions are the cause of behavior.

"COMMON SENSE" EXPLANATION accepted by Frend
[cause) | [effect)
EMOTION ==========> BEHAVIOR

example: I felt angry (emotion), so I yelled at him (behavior).

As we shall see, this is not very different from Freud's psychoanalytic
theory that behavior is motivated by sexual and aggressive drives.

In 1884 William James challenged the common sense approach, arguing
that emotion is the result of behavior: we are sad because we cry, we
are happy because we laugh, we are angry because we are yelling. Later
endorsed by a Danish physiologist, Lange, the James-Lange theory
identifies physiological arousal as the key factor that generates and
sustains the experience of emotions.

JAMES - LANGE THEORY OF EMOTIONS
[cause) [effect)
BEHAVICR =—======> PHYSIOLOGICAL ARQOUSA]l, =—========> EMOTICHN

example: I yelled at him (behavior), which really got my adrenaline pumped up
(physiological arousal), and this intensified my anger {emotion).

The cognitive theory of emotion is the leading contemporary approach,
holding that our interpretations and expectations play a major role in
generating and sustaining our emotional experiences. Schachter and his
colleagues performed a series of experiments on college students,
attempting to discover which factors had an impact. They verified that
putting people into frustrating situations, or having someone else
model an emotion could intensify the emotional experiences reported by
the students. When physiological arousal was induced by an injection of
norepinephrine (which activated the sympathetic nervous system)
emotions also intensified. The cognitive aspect of the resulting theory
was based upon a finding that what the subjects believed about their
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injections also influenced the emotional intensity. In one round of
experiments, all of the subjects were injected with norepinephrine, but
half were intentionally misinformed that their injection was actually a
vitamin. It was these subjects who had the most intense emotional
experience. When they noticed their hearts accelerate and their faces
flush, they reasoned that this could not be the result of the vitamin
injection, so it must be a very intense emotion.

Research on Cognitive labeling of emotions

Researcher(s) |Schachter and Singer

Subjects College students

Type of Experiment

research

Independent What subjects were told that they had been
Variable injected with

Factors held All students got the same injection
Constant

Dependent The emotional experience reported by the
Variable students
Results Students who did not know that they had

received norepinephrine reported more
emotional iIntensity (anger or happiness)

Ethical Students were temporarily deceived about the
Considerations | injections they had been given
Conclusion Expectations influence emotional iIntensity

SCHACHTER's COGNITIVE LABELING THEORY OF EMOTION

(causes) (effect)
BICCHEMICAL RROUSAL =
ENVIROMMENTAL STIMULI = INTERACTION = EMOTION

BELIEFS/EXPECTATIONS =

Imagine yourself in the following situation: you go down to the post
office to send a package. It is close to 5:00 PM and you are expecting
the lines to be long and the counter employees to be tired and slow.
You take a number, wait for five minutes, and then you are at the
window. Then you stop off at the grocery store to get a quart of milk,
cereal, bananas and cat food. You go to the express check out line,
where you expect to go right through. The people in front of you
include a lady who wants to write a check and record the amount, a man
who asks for a rare pack of cigarettes that the clerk has to get from
a locked case, and someone else who wants to get extra cash back with
his ATM card. When you finally get to the clerk, you are angry and tell
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her so "This is an express line, and you should not let customers pay
with ATM cards and checks, and you should not close the register to run
off and look for cigarettes or anything else. 1 have been waiting in
this line for five minutes!™ A five-minute wait at the post office was
a relief, because you expected to wait more, but a Five-minute wait in
the express check out line was intolerable because you expected less.

STIMUOLUS CRGANISM EESFCHSE
= wWaiting in = = Customer = = gustomer is
= l1ine for & =———===——==1= Expecting et relie'rfedr =
= minutes at = to wait = almost =
= post office = = 20 minutes = = joyful =
STIMUOLUS CRGANISM EESFCHSE
= wWaiting in = = Customer = = gustomer is
= l1ine for & =———===——==1= Expecting et angry and =
= minutes in = to wWait = complains to =

= gxpress line 2 minutes = = the clerk =

QUESTION #9.3: What are motives?

A motive is something within the organism which excites the organism to
action, especially when certain external stimuli are also presented to
the organism. This is related to drives. A drive is the aroused
internal condition of the organism. When a motive is activated, the
drive condition is high. An incentive is an external reinforcer that
has the ability to satisfy the drive, and thereby lower the internal
level of excitation. An instrumental response is a specific behavior
that is capable of attaining the incentive. Here are some examples of
motives with theilr respective drives, incentives and instrumental

responses. This model of motivation is known as drive reduction theory.

Relationship of motives, drives, incentives, and response
Motive HUNGER THIRST OXYGEN
Drive Being hungry | Being Out of breath

thirsty
Incentive Food Liquid Air
Instrumental Response | Eating Drinking Breathing

Do not confuse motive or drive (or intuition) with instinct. Only use
the term instinct when speaking of a behavior that meets certain
criteria: instincts are complex behaviors that are rigidly patterned,
inherited, and found in all members of a species. Nest building
behavior in birds would be an example of an instinct because it meets
all four of the criteria.
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Nest building behavior in birds is an instinct

Complex behavior | Yes

Rigidly Yes, birds do not alter nests to suit changes in

patterned climate.

Inherited Yes, birds to not have to go to a school to learn
how to build nests.

Species wide Yes, all robins do it one way; all swallows do it a
different way.

Origin of the behavior
Inherited Learned
TRUE Modeled
INSTINCTS
Complex Cognitively
Rigidly learned
patterned &
species-wide Chain
conditioned
Simple Inherited Conditioned
reflexes reflexes

Instincts are a greater source of behaviors for lower species, and less
important with a highly developed cerebrum. Humans have few, if any
real instincts. Many behaviors presumed to be instinctive in humans
actually fail to meet one or more of the criteria. Some are just simple

reflexes.

Eye blink is a simple reflex, not an instinct
Complex behavior No, a simple reflex
Rigidly patterned | Yes

Inherited Yes

Species wide Yes

Other behaviors permit too much situational variation to qualify as an
instinct.
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Survival behavior is not an instinct, but a varied strategy
Complex behavior | Yes
Rigidly patterned | No, people can appraise the situation and try a
variety of things to survive
Inherited Yes
Species wide Yes (ignoring the rare cases of suicide and
altruistic sacrifice of life)

For motives to be studied scientifically, we must come up with

operational definitions specifying how the variable is to be measured in
research. We can simply ask people if they are hungry or thirsty, but
especially when it comes to animals, we infer the strength of the drive
by observing how much of the incentive the animal consumes, which
incentive the animal chooses, roaming behavior, effort to get around
barriers, and resistance to extinction during non-reinforcement.

OBSERVATION INFERENCE
Cat drank a lot. Cat was thirsty.
Cat went to water bowl before food bowl. Cat was thirsty.
Male cat is roaming farther from home. It must be mating season.

Female dog digs under the fence every few | Dog has come into heat.
months.
Rat keeps pressing bar even though the Rat is very hungry.
food dispenser is not working.

There are several ways of categorizing motives. Physiological motives
are primary because they are based upon the body"s need for survival.
Primary motives include hunger, thirst, sleep, oxygen, temperature
maintenance, elimination, and pain avoidance.

Stimulus motives are based in the fact that humans have such a highly
developed cerebrum that they need to interact with the physical
environment: explore, manipulate, and master it. These would include
such things as curiosity, intellectual activity, and the need for
entertainment.

Secondary motives are learned, but they can be powerful also. In many
societies and families, the most powerful motives are associated with
acceptance by the group. Individuals raised under these norms will be
reluctant to do anything that sets them apart from their group. In
North American middle class culture individual achievement has become a
powerful, learned motive for many individuals. Of course, different
people may define achievement in different ways. No matter how powerful
the motive, it is still called secondary if it is learned.
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Types of motives

Unlearned Learned
PRIMARY
Sleep
Based Thirst
in Hunger
Body Oxygen
Elimination
Temperature
Based STIMULUS SECONDARY
in Mastery Approval
Cerebral Excitement Acceptance
Cortex Exploration Achievement

Abraham Maslow developed a model of a pyramidal hierarchy for relating
the relative priorities of these different motives (or needs as he
called them). Notice that Maslow also agrees that it is the primary,
physiological needs that have priority. They must be met Ffirst, before
the individual can go on to the higher levels of needs.

$ #
#self #
#actualize#

FEFFFFFF

$ self #
# estecem #
FEFEFFEFEFEFEEE
$ social #
# belonging #
FEFFEFFEFEFEFEFEEEEEEEREZ
# zafety #
FEFEFFFEFFEEFFEEFEEEEEEEE R
# physiological #
# (hunger, thirst, oxygen, sleep, etc.) #

e a3

Sometimes operant conditioning can reduce the importance of other, more
intrinsic motives, a situation known as overjustification.

Case Study: Jane, age 8, loved to play chess. Her parents were very
proud of her accomplishments, and entered her in some tournaments. To
get her to practice more, they mistakenly thought it wise to reinforce
her with candy for playing practice games of chess. After awhile, Jane
became so concerned about getting her candy that she enjoyed playing
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chess less and less. When her parents stopped reinforcing her, she
completely gave up the game.

QUESTION #9.4: What is homeostasis?

Homeostasis is the term describing a physiological steady state, an
equilibrium in which something is kept at just the right level, not too
low and not too high. Homeostasis is a noun, and the corresponding
adjective is homeostatic. Physiological motives (with the exception of
pain) have their own homeostatic mechanisms. When it comes to the need
for temperature maintenance at 98.6 degrees Fahrenheit (37 degrees
Celsius), the homeostatic mechanism is that going much below that level
causes the body to shiver to generate heat, while going much above that
level causes the body to perspire to cool itself down.

The hypothalamus is the part of the brain that contains the body~s
homeostatic mechanisms for hunger and thirst. One part of the
hypothalamus (the lateral) initiates eating behavior, and another part
(the ventromedial) indicates satiety, ending eating behavior. A lesion
on the first hypothalamic center means that the organism loses the
desire to eat. A lesion on the latter hypothalamic center means that
the organism will not know when to stop eating, leading to hyperphagia:
nearly constant eating behavior and a great gain in weight.

It is doubtful that this concept of homeostasis can be applied to much
beyond the physiological motives, or even to human sexual behavior.

QUESTION #9.5: What causes eating disorders in people?

The three main eating disorders in the U.S, today are obesity,
anorexia, and bulimia. All are more prevalent today than they were
forty years ago, and all of them are more prevalent in the U.S. than in
other countries.

Obesity is being extremely overweight, not just pleasingly plump.
Estimates differ about what percent of Americans are overweight, or
about how fat is too fat. Most human obesity cannot be explained as
hyperphagia due to hypothalamic lesions. A genetic predisposition might
explain why some people are more likely to be stockier, or why fat kids
tend to have fat parents, but this is not the whole story. Americans,
particularly overweight individuals, have developed unhealthy dietary
habits: too much grease, too much sugar, too much salt, large portions,
frequent snacking, and way too many calories. Perhaps more importantly,
we have been conditioned to think we should eat (and so we feel hungry)
when the clock says it is time to eat, or when we pass a McDonald"s, or
when we are at a party, or when we are watching a movie in a theater,
or watching the Superbowl.
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The average American college freshman living in a dormitory gains a
pound a week in her Ffirst semester because late night studying is
associated with pizza and potato chips.

Perhaps the biggest reason why Americans are overweight today is the
sedentary life style. Fifty years ago, more people were engaged in
manual labor and walked to work. Today, a majority of Americans still
do not engage iIn vigorous daily exercise. Worse yet, many Californians
will get In the car and drive two blocks to the store, and reward
themselves with a slurpee. Many American tourists in Europe are amazed
that although they are eating so much rich food, and missing their
regular workouts at the gym, they are losing weight because of all that
walking around.

What is most unfortunate is that the increasing levels of obesity have
come at a time when we have simultaneously set up a ridiculously
slender figure as the ideal of feminine beauty. Four hundred years ago,
the Dutch masters painted beautiful women in the nude who would be
considered flabby by contemporary standards. The term "Rubenesque
figure"™ is now a euphemism for fat. Even the Ffilm stars of the 1950s
(e.g., Marilyn Monroe, Jane Russell) would be considered overweight by
contemporary standards. This fixation with thinness equaling beauty
results in the fact that about two-thirds of American women think that
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they should be trying to lose weight. The traditional Mexican norm for
feminine beauty was a full figured woman.

Case Study: Gloria and her sister, Ruth, were born in a small Mexican
village. Both girls left while iIn their teens and headed for Mexico
City. Ruth married a dairy farmer, worked all day with cream and
butter, and had four children. She now weighs about 200 pounds. Gloria
went to the U.S., married a successful businessman, and adopted the
American norm of “slender is beautiful,” spending much of her day
working out in the gym, maintaining a slim 100-pound figure. Then,
about twenty years later, the two women were spending Christmas in
Mexico together, and decided on a whim to go back to their old village.
As they came up the dusty pathway, they saw an old neighbor who
recognized both the girls. Putting her arm around the larger girl, the
old woman muttered, "Ruth, you are still the most beautiful girl to
come out of Tlatlaya." Then she hugged the slender sister, "Gloria, we
heard about you, marrying that Gringo. What is the matter? Doesn"t he
feed you enough?"

In Northamerican culture, being fat is also stereotyped with traits
such as being lazy and socially inept, so it should not be surprising
that there is job discrimination against people of larger girth: they
are less likely to be hired and less likely to be promoted.

STIMULUS CRGANTSM RESPCHNSE
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The warped feminine ideal of beauty and the real job discrimination
faced by the overweight has caused many women to become fat phobic.
They so much fear being overweight that they will try any kind of diet.
When they fall back under the sway of the old habits of unhealthy
eating and lack of exercise, they suffer a blow to self esteem as well.
Those women who do succeed in their diets run another risk. The social
reinforcement they receive as they become thinner can lead to
compulsive dieting, beyond the point of what is necessary or healthful.

STIHMULUS CRGAMISM RESPCHSE
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Anorexia nervosa is a psychiatric condition in which the individual
obsesses about being overweight, and compulsively diets to a level that
is physically dangerous. Over 90 percent of anorexics are female,
mostly adolescents and young women. Anorexia and bulimia were rare
fifty years ago, but now anorexia affects about ten percent of young
women, and bulimia about five percent. These rates are higher among
cheerleaders, ballet dancers, and women in college dormitories.
Unfortunately, these disorders are also spreading abroad, as the
American ideal of slender beauty has become part of globalized culture.
Even in the Mexico, the more modern cities like Toluca have special
clinics for weight loss, and now, special clinics for eating disorders
like anorexia and bulimia.

Hospitalization is sometimes necessary to deal with medical
complications and to stabilize eating behavior. Long term success
usually requires family therapy and ongoing group therapy.

DISORDER: anorexia nervosa
CLASSIFICATION: eating disorder

PREVALENCE: up to ten per cent, more prevalent among
women under 30

SYMPTOMS: delusions of being fat, compulsive dieting
leading to substantial weight loss

AGE OF ONSET: usually in adolescence

CAUSES: societal norms of feminine beauty, dysfunctional
families, compulsive personality, comorbidity with
depression

TREATMENT: cognitive-behavior therapy, group therapy,
family therapy

Case Study: Ms. T, age 13, was the youngest in a family of three
daughters. One older sister had been a teenage model, the other had
been a homecoming queen. Ms. T herself was more athletic, a good soccer
player with a more muscular, stocky build. When she gave up soccer at
twelve, and went through puberty, she put on about ten pounds. Her
sisters and even her parents began to kid her about this, even calling
her "Miss Piggy." She began to diet, and lost the weight, and started
to receive the praise of her family and friends, but kept on dieting
and losing weight, until it became dangerous and she was hospitalized.
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She was released after five weeks, but when her father was picking her
up, he asked the staff "l am glad that she has this starvation thing
out of her head, but tell me, is she going to get fat again?' The
prognosis was not good.

Bulimia is a slightly different eating disorder in which the individual
may have food binges (e.g., peanut butter or ice cream) but then self-
induce vomiting.

DISORDER: bulimia nervosa
CLASSIFICATION: eating disorder

PREVALENCE: one to five per cent, more prevalent among
women under 30

SYMPTOMS: obsessive concern with weight, compulsive
bingeing and purging

AGE OF ONSET: usually in adolescence

CAUSES: societal norms of feminine beauty, dysfunctional
families, compulsive personality, comorbidity with
depression

TREATMENT: cognitive-behavior therapy, group therapy,
family therapy

QUESTION #9.6: What is sex?

There are several understandings of a person®s sex: genetic, genital,
gonadal, hormonal, identity and orientation.

Genetic sex refers to the chromosomal pattern in every cell in the
person®s body: XX in the female, XY in the male. These chromosomal
differences may account for other inherited differences, such as color
blindness being more prevalent in males.

Genital sex refers to the external sex organs: the penis in the male,
and the vagina and clitoris in the female. Hermaphroditism is when
individuals are born with genitals of both sexes, an extremely rare
condition also known as intersexed.
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Gonadal sex refers to the "internal™ sex organs that are associated
with fertility: ovaries in the female, testes in the male.

Hormonal sex refers to chemical levels: estrogens in the female and

androgens (e.g., testosterone) in the male. These hormones not only
influence sexual response and fertility, but also secondary sexual
characteristics such as breast development in the female and facial
hair in the male. Hormones can also influence mood level. About ten
percent of women experience intense mood swings just before the onset
of menstruation, a syndrome known as pre-menstrual syndrome, PMS.

Gender identity refers to a person®s social and psychological sense of
being a male or a female. This is usually fairly well established by
the time the child is four or five: boys and girls know that there are
differences between them, and most children are comfortable being what
they are. In the past, when female roles were more constrained (e.g.,
“little girls had to wear dresses and avoid rough play') some girls
delayed their assumption of feminine roles for a few years, and were
known as '"tomboys."

Gender identity disorder is a rare condition in which an individual 1is
dissatisfied with physiological gender. The patient (usually a male)
feels as if he is a woman trapped inside of a man®"s body. Some respond
well to counseling, and develop a male gender identity to match their
four physiological markers of gender. However, when counseling fails,
some individuals opt for a medical treatment of sexual reassignment,
becoming a transgender individual.

The first step is that the patient will start to dress and act like a
woman in public. (This is not to be confused with transvestism, a
sexual fetish In which males dress up like women temporarily, often
just in private, in order to achieve sexual stimulation.) The next step
would be to take female hormones and develop some secondary sexual
characteristics (e.g., breast development). The next step is the
biggest: surgery to remove the male genitals and gonads, and then the
surgeon fashions a female vagina and clitoris. (It is even a more
difficult procedure when going from female to male, fashioning a
working penis.) The male to female transgender individual is now female
in genitals, hormones, and identity (and some governments may iIssue new
identity papers such as birth certificate or driver license). However,
this person now has no gonads, and can neither sire nor conceive nor
bear a child. Genetically, the XY male pattern remains in every cell.

Do not confuse sexual identity disorder with homosexuality.
Heterosexual, homosexual, and bisexual are sexual orientations, also
known as sexual preference (whom the individual is attracted to).
Heterosexuals are exclusively attracted to members of the opposite sex,
and are clearly the majority of the population. Homosexuals (gay men
and lesbian women) are exclusively attracted to members of their own
sex, and may be as rare as two percent of the population. Bisexuality is
the capacity to find some attraction to either sex, even though the
individual might be more attracted to one or the other. Many, perhaps
most, individuals who refer to themselves as homosexuals are actually
bisexuals, having had some experience in heterosexual relationships.
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Case Study: Mr. E, now in his late 40s, was the youngest child of a
farm family. Tall, handsome, intelligent, and with a pleasant
personality, he was very popular in school. At age 19 he got his
girlfriend pregnant. They married, he Ffinished college, and took over
the family farm, greatly expanding its operations. About five years
into the marriage, he announced that he and his wife were divorcing,
which totally shocked the other family members because Mr. E and his
wife got along so well, and he was a great father. She remarried within
a couple of years, but he never married or even dated. He has had a
long term relationship with another man. Mr. E has ‘““‘come out” to some
of his family members, including his son. Although he could be
classified as a bisexual, Mr. E was more comfortable in his homosexual
orientation, and views his early heterosexual experience as due to
adolescent confusion and denial of his homosexual orientation.

The cause of homosexuality is much debated. There is not much evidence
to support the view that a "sissified" home environment results in a
boy becoming gay or that tomboys become lesbians. There is probably a
genetic or congenital factor creating a difference in the limbic
system, influencing sexual arousal.

Environment may have a role in homosexual behavior. While sexual
orientation may be present at birth, the decision to engage in sexual
activity is influenced by what a society permits, models, and
reinforces. No society has ever completely suppressed homosexual (or
heterosexual) behavior, but the heavy sanctions imposed in medieval
Christendom or under Taliban Afghanistan might reduce such behavior. On
the other hand, when homosexual behavior becomes more of a norm (e.g-,
in certain prisons and boarding schools) some individuals with mild
bisexual tendencies might engage in homosexual acts when they would not
do so otherwise. In ancient Athens, homosexual relationships were
widely practiced, and many men acted bisexually (having sexual contact
with male buddies as well as wives, girl friends, mistresses, etc.)

Freud and other early psychiatrists considered homosexuality to be a
mental disorder. Back in the 1940s and 1950s many homosexuals spent
years in therapy trying to change their sexual orientation. Although
many reported that the therapy had been helpful in improving their
self-esteem and coping with depression and anxiety, very few became
heterosexuals.

Case Study: Mr. W, now age 77, was born in a small Midwestern town. He
says that he always felt different. When puberty hit, he felt a
powerful attraction to other boys, but fought against these urges
believing that they were sinful temptations. When he became 18 he moved
to San Francisco, and got into the homosexual scene. During a severe
depression he attempted suicide and was hospitalized. In 1956 he
admitted his orientation to his parents: more of a confession than a
coming out. They offered to pay for psychoanalysis, and he agreed to
it, still viewing his orientation as something sinful or sick. After
four years the depression had lifted, and the suicidal impulses were
gone, but he remained homosexual, only better adjusted.
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In the 1970s both the American Psychological Association and the
American Psychiatric Association declared that homosexuality should no
longer be viewed as a mental disorder, but as a sexual orientation.
Since that time, psychotherapists have come to consider homosexuals as
a special population (like immigrants) who may have greater
vulnerabilities to certain mental disorders or requiring certain
special considerations in treatment.

Homophobia literally means fear of homosexuality. In a broader sense,
it refers to stereotypes about and discrimination against homosexuals.

The concept of homeostasis does not apply to human sexual behavior.
Homeostasis applies to the primary physiological motives necessary for
the body®"s survival (e.g., hunger, thirst, oxygen) and sexual activity
is not necessary for survival. People can survive long periods of
sexual abstinence (although they may not like abstaining). No one ever
died from lack of sex. Although sexual behavior is rooted in the
physiology, it is also influenced greatly by other motives: stimulus
and learned. So, human sexuality Is non-homeostatic.

Modern psychology has a part in the medical treatment of sexual
dysfunctions. Such dysfunctions include male problems as impotence
(male erectile disorder), and premature ejaculation, as well as female
problems such as frigidity (a lack of erotic response by the female)
and vaginismus (female muscle spasms preventing intercourse).

Most of these sexual dysfunctions are like phobias that have been
classically conditioned, and can be treated with some of the
psychotherapy and behavior modification discussed in chapter 11.

Psychology can also help by encouraging responsible sexual behavior:
supporting individuals in their decisions to abstain from sexual
activity, practice safer sex with condoms, and use family planning to
avoid unwanted pregnancy. Psychology can also help to identify,
understand, and control dangerous sexual perversions such as rape and
child molestation.

QUESTION #9.7: What is stress?

Stress is defined as excessive environmental demands for adaptation. It
can be thought of as too much stimulation. Any kind of change in the
environment (even good events like getting married, moving into a new
home, or getting a promotion) can be stressful because they are demands
for change. Perhaps the most stressful situations are those that
frustrate our motives, especially when these events were unanticipated.
General Adaptation Syndrome is where stress leads to physiological
problems.

Bereavement is the reaction that individuals have to unexpected and
devastating losses and frustrations. The greatest forms of bereavement
are constituted by the untimely death of a loved one (losing your child
or spouse). Anticipation and appropriate timing can reduce the feelings
of stress and bereavement. When patients suffering from Alzheimer®s
Disease or cancer finally die, their loved ones may experience a relief
that the patient®s suffering (and a great source of their own stress)
is now over. Much more stressful is to get a call from the hospital
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that there has been an accident, or that someone has had a heart
attack, when there was no expectation of the event.

One possible outcome to stress, especially frustration, is aggression.
Aggression is defined as any action designed to harm another. This
includes, but is not limited to violent actions, for insulting words
and gossip are other ways of hurting another. Most violent acts by
animals have some obvious means-end purpose, such as getting food or a
mate. Human violence may be used for these purposes, but much of it is
a simple irrational response to extreme frustration.

STIMULUS CRGANTSM RESPCMNSE
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In the last two decades there has been a rash of workplace and school
shootings. Several of these occurred at post offices, so the phrase
"'going postal' came to mean that one was becoming so stressed out that
one would start shooting co-workers.

Case Study: Mr. T, age 15, was small for his age. He was poor at sports
and unpopullar. Since grade school he was the butt of jokes by larger
boys, especially athletes. One day he brought his father®"s loaded
revolver to his gym class, and got it out of the bag, but before he
could discharge it, he was wrestled to the floor. He had written in his
diary that he would teach the jocks a lesson that day.

STIMOLUS CRGANISM REESPONSE
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Stress can lead to physical illness, especially those that are known as
psychophysiologic (psychosomatic). These are real physical illnesses
and may require medical intervention through medication or even
surgery, but the fact is that these disorders can be exacerbated by
exposure to stress. Migraine headaches, asthma, skin rashes can often
be psychosomatic. Perhaps half of all American adults have some
physical condition that is in part exacerbated by stress. In addition
to medical intervention, many forms of psychosomatic disorders can be
helped by psychotherapy, behavior modification, biofeedback, or by the
simple reduction of stress in the patient"s life.
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Case Study: Ms. C, now 77, was the only daughter, the youngest child in
a large farm family. She recalls her parents as being strict and cold.
Her mother was sickly, suffering from migraine headaches, but still
remarkably hard working. Ms. C was a plain, homely girl, or so her
parents told her. She did hard physical work on the farm, as well as
the housework and cooking, and later while in high school, she took
over keeping the books for the farm business. She started having
migraines during her senior year in high school. She married at age 20
and moved away with her husband to another state. She did secretarial
and bookkeeping work, usually putting in much overtime "doing the work
of three girls™ her boss bragged. When the workload got exceptionally
heavy, or when her husband (a self-centered man) complained that she
did not have enough time to give to him, the migraine headaches came
back. They persisted until age 64, when she retired from a stressful
Jjob as corporate secretary for a conglomerate. She has not had a
migraine since the day of her retirement.

Do not confuse psychosomatic diseases with hypochondriasis. A
hypochondriac is a patient who has no real physical disease (or who
greatly exaggerates the degree of suffering or limitation due to a real
physical disease). Hypochondriacs obsess about being ill and
compulsively seek medical attention. When the physician reports back
that there is nothing physically wrong, the patient greets this with
disbelief and rage. The frequency of the hypochondriac’s complaints may
wax and wane with depression or stress, but the underlying
hypochondriacal personality was conditioned in early childhood.
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Case Study: Mr. S, now in his early 50s, was an only child. One morning
when he was about 7, he thought about how scary it was going to be at
school that day. A bully wanted his milk money. S felt the butterflies
in his stomach, and told his mother that he was sick. She told him he
should stay home from school that day. She wheeled the family room TV
into his bedroom so that he could watch it from bed. She gave him a
special flavor of ice cream that she had heard would "settle his
stomach" and at the end of the day, she gave him a new toy as a get
well gift. Whenever Mr. S felt worried about school, or work, or some
social responsibility, he would feel sick, and escape from those
responsibilities. Mr. S was reinforced both negatively and positively
for his sickly behavior.

NEGATIVE REINFORCEMENT OF HYPOCHONDRIAC
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QUESTION #9.8: What is catharsis?

Catharsis refers to a purifying release of pent up emotions. Freud must
be credited with developing the theoretical framework for understanding
the therapeutic value of abreaction, as he called catharsis. A basic
assumption is that emotions (especially anger and sadness) can be
stored up like so many marbles in a sack, or so much steam in a kettle.
IT too much emotional pressure builds up, the vessel may become
stretched out of shape, spring a leak, or completely rupture. The
abreaction obtained during therapy serves to discharge excessive
tension and return emotional pressure to tolerable levels.

HOMEOSTASIS: tendency to maintain a steady state of balance and equilibrium.
ADVOCATE: Sigmund Freud

EMOTIONS: assumes that emotions store up if not released, then reach dangerous
levels and explode. The expression of anger reduces the accumulation of anger.

ANALOGIES: steam in a kettle, water in a balloon, marbles in a sack

BALL METAPHOR: Imagine a ball in the bottom of a soup bowl. Any external
movement to the bowl may temporarily jar the ball up one of the sides, but the force
of gravity will cause the ball to come down and resume its place of equilibrium at
lower levels in the bottom of the bowl.

Homeostasis: each move away from equilibrium is counterbalanced

RALANCE

Po;NT.//

Although the homeostatic understanding of catharsis has persisted on
the popular level, it always had its opponents within academic and
professional psychology, starting way back with William James, who
argued that people who allow themselves to get angry do not discharge
pent up anger, but establish a habit of getting angry. More recently,
cognitive and behavioral therapists have lined up behind heterostasis.
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Most experimental research also tends to cast doubt on the theory of
catharsis.

HETEROSTASIS: tendency to intensify movement in the same direction.
ADVOCATE: William James

EMOTIONS: assumes that emotional expression becomes a stronger habit each time
it happens. Angry behavior leads to more anger.

ANALOGIES: The rich get richer, the poor get poorer.
BALL METAPHOR: Imagine a ball in the center of a turned-over soup bowl. Any

external movement to the bowl may jar the ball toward one side or the other, and
the farther it goes, the more likely it is to keep on going, faster and faster.

Heterostasis: each move away from equilibrium is intensified

Berkowitz used the following technique to frustrate students who
volunteered to participate in an experiment: they were given a boring
paper and pencil task, and then when they turned it in, it was torn up
and thrown away right in front of them. Half of the subjects were then
placed in a group that was distracted for half an hour watching a
movie. The other half of the students engaged in some cathartic
activities, such as punching a bag and imagining it was the
experimenters. An hour later, both groups had their level of anger
measured. The distracted group turned out to be slightly lower.
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Research on emotional storage

Researcher(s) |Berkowitz

Subjects College students

Type of Experiment

research

Factors held All students were given a boring task which

Constant was designed to build a level of frustration

Independent Half of the subjects engaged In simulated

Variable catharsis; the other half were distracted

Dependent How angry the subjects felt

Variable

Results The subjects who had engaged in the
simulated catharsis expressed higher levels
of residual anger

Ethical The frustration involved some deception of

Considerations | the subjects and may have posed a minor risk

Conclusion Catharsis does not seem to reduce anger

QUESTION #9.9: What are defense mechanisms?

The theory of defense mechanisms was part of Freudian psychoanalysis.
Defense mechanisms are techniques that individuals develop to shield
the conscious self (the ego) from tension. Defense mechanisms operate
unconsciously, so we are not even aware that we are using them. It is
normal and even helpful to use these defense mechanisms, as they can
prevent the self from being overwhelmed by frustration. However,
excessive use of defense mechanisms is associated with mental illness.

Imagine that you have your hopes set on becoming an attorney, just like
your father and grandfather. They went to Stanford Law School, and you
know that it is rated as the best in the west. Your undergraduate GPA
was so-so, not bad enough to prevent you from getting in, but not good
enough to assure that you will get in, so you really need to get good
LSAT scores. You take the test, and two weeks later a letter arrives
from the Educational Testing Service. You open it up and see that the
scores were pretty low. Here are how different defense mechanisms might
deal with your frustration.

Repression pushes painful thoughts out of consciousness. (It is
repression that can cause a memory loss of traumatic events. Sometimes
hypnosis can get around the unconscious mental block of repression, and
liberate these memories.) Using repression in the above situation, you
might say "'l wonder when my scores will arrive. It is about that time."
(You have forgotten that you already saw them.)

Denial refuses to accept reality. Using denial in the above situation,
you might say "These are not my scores. There must have been some mix
up at the ETS."
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Rationalization means coming up with pseudo reasons to explain away the
pain. Rationalization might come in the form of saying why something
really was not your fault. Using rationalization in the above
situation, you might say "1 was ill that day, 1 should not have taken
the test. These scores are not a valid measure of my ability or
potential to be a great lawyer."

Another slant on rationalization tries to come up with reasons why a
loss is not that serious. Using this type of rationalization in the
above situation, you might say "1 did not want to be a lawyer anyway;
it was all about trying to live up to my parents® ideals, and now 1|
will not have to."

Fantasy is where the subject daydreams about an unreal situation that
is not so frustrating. Using fantasy in the above situation, you might
say "l am going to call the dean of Stanford Law School, and explain
how I am destined to be another Abraham Lincoln, and of course they
will let me in."

Reaction formation refers to the forced maintenance of a pseudo emotion
opposite to the real one you are feeling. Using reaction formation in
the above example, you might say "Tonight, we party!"

Projection shifts the blame to another person, usually in a suspicious
way. Using projection in the above situation, you might say "They knew
I was going to be a great lawyer, reforming the whole corrupt system
and that is why they changed my scores to keep me out of law school."

Regression means going back to a more childish level of coping. Using
regression in the above example, you might get out some old video games
you haven®"t played in two years and try to re-experience that joyous
absorption.

Displacement is the idea of discharging anger on to an innocent third
party. (This ties in with Freud"s theory of homeostatic emotional
storage.) Using displacement in the above example, when your sister
comes back from cheerleading practice you might say something
intentionally hurtful like "When are you going to grow up and get a
life" belittling her accomplishments so that your disappointment does
not seem so great in comparison.

Compensation means trying to achieve a success in a different area to
compensate for your loss in another area. Using compensation in the
above example you might say "There is still time to study for the GMAT
and get into a good business school. Corporate lawyers do not make as
much as CEOs.' Compensation is one of the healthiest defense
mechanisms.

Sublimation is the rechanneling of drives into more socially acceptable
behaviors. Sublimation is not a term widely utilized outside of
psychoanalytic circles because it assumes that sexual and aggressive
energies accumulate and need to be discharged. Sublimation holds that
it is possible to take the aggressive drive that is pushing you to be a
competitive lawyer and re-channel that into another field, such as
business.
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UNIT 10: PERSONALITY

QUESTION #10.1: What is personality?

Personality is an individual™s unique, integrated, and enduring pattern
of coping. Personality tests and theories must be able to describe the
uniqueness of each individual, and yet compare one person with another,
explaining the reasons for the differences. Personality theories must
also be able to explain how the different aspects of a personality all
fit together in some form of unified, integrated whole. Finally,
personality theories must be able to explain the relative stability of
personality across an individual®s life span, through an ever-changing
array of developmental tasks and situational challenges. Psychologists
disagree about how much of personality is inherited temperament and
how much is determined by the environment, and how much is left up to
individual choices (free will).

It is important to emphasize what personality is not. Most people®s
‘common sense' approach to personality is that it is merely a set of
aptitudes or skills for getting along with others. Some girls come back
from a first date, and when asked how it went, reply "Nice guy, but no
personality.” By the official definition, everyone has a personality.
What the girl should have said was "His personality was not the one 1
would prefer in a long term relationship.'™ What most of us would
probably infer from her answer is that her date was a little low on the
trait of extraversion.

Personality should not be confused with mood level: the emotions that
a person experiences are temporary states. Personality is composed of
enduring traits. To say "He is sad" describes a mood, unless you mean
"He has had a tendency to be sad most of the time, since he was a
little child” and only then would it be more of a personality trait. Do

not confuse traits with attitudes which will be discussed later.

QUESTION #10.2: How are personality traits measured?

Traits are the specific, empirically measurable components of

personality. This approach began with William James, who suggested that
psychology focus on specific, enduring habits defining a person.
Although a habit may have arisen as a result of a specific environment
in which the organism developed, the habit comes to have a life of its
own, and guides behavior in the future even when the environment

changes greatly.

By the 1930s, Gordon Allport had focused the study of personality on
traits, seeing them as the distinguishing characteristics or qualities
of individuals that guide their behavior through a variety of
situations. Traits are enduring predispositions to respond in a certain
way to different kinds of stimuli. Traits even motivate the person to
seek out certain types of stimuli. Traits should be measurable on a
continuum of low to high, especially if we want to compare an
individual to some external norms.
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An adjective checklist is the easiest way to measure traits. This is a
list of words (adjectives) each describing a specific trait. The
subject is told to circle each adjective that he thinks describes him,
the way that he sees himself as being, most of the time. Sometimes the
subject might be told to circle a certain maximum or minimum number if
it is found that some people are circling all or very few terms.

FRANK
HONEST
ANALYTICAL
PRECISE
DISORDERLY
INTUITIVE
CONVINCING
COOPERATIVE
ADVENTUROUS
AMBITIOUS
CONSCIENTIO
CAREFUL

The scoring for

these 48 traits

upon whether or

measurement can
more gradations

HUMBLE

MATERIALISTIC

CAUTIOUS

RATIONAL

EXPRESSIVE

ORIGINAL

HELPFUL

RESPONSIBLE

DOMINEERING

ENERGETIC

US DEPENDABLE

OBEDIENT

PERSISTENT

STABLE

CURIOUS

METHODICAL

EMOTIONAL

NONCONFORMING

KIND

UNDERSTANDING

OPTIMISTIC

PLEASURE-SEEKING

ORDERLY

DETAILED

SHY

PRACTICAL

INTELLECTUAL

INTROVERTED

IMPRACTICAL

COMPLICATED

TACTFUL

FRIENDLY

POPULAR

CONFIDENT

SELF-CONTROLLED

EFFICIENT

an adjective checklist is not very precise; on each of
we simply categorize a person as yes or no depending
not the trait was circled. A greater precision of

be obtained by using an ordinal scale that permits of

of response.

no” we could ask ..

Would you describe yourself as shy?

Instead of asking, “Are you shy: yes or

DEFINITELY PROBABLY POSSIBLY NO WAY

Would someone who knows you well would describe you as shy?

VERY SOMEWHAT SOMEWHAT VERY
LIKELY LIKELY UNLIKELY UNLIKELY
How often are you shy around others?
ALWAYS  MOST OF THE TIME  ABOUT HALF THE TIME  SELDOM  NEVER
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How shy are you?

EXTREMELY VERY SOMEWHAT SLIGHTLY NOT AT ALL

Do you agree that you are shy?

STRONGLY AGREE MILDLY DISAGREE
MOSTLY AGREE NOT SURE MOSTLY DISAGREE
MILDLY AGREE STRONGLY DISAGREE

On a scale of 0 to 10, estimate your shyness.
(0 = extremely low; 5 = average; 10 = extremely high)

0 1 2 3 4 5 6 7 8 9 10

So far, we are still basing the evaluation of a trait on a person®s
answer to just one question. We could include more questions, and then
add up the individual answers to derive a composite score. OF course,
we would have to assume content validity (that each of the individual
items on the composite scale really does measure what it claims to
measure) and also internal reliability (that there are high correlations
between the individual items) that would indicate that the separate
items are really consistently measuring the same underlying trait.

Internal Reliability of a personality test
SECOND ITEM

Careful Not circled totals

F
1 | Obedient
R 15 10 25
S
T
| Not
E circled 0 25 25
M

Totals 15 35 N = 50

R=+.65, p< .001

192



For example, look at the last two rows of the 48 adjectives presented
above. Each of the eight adjectives describes a similar trait, one that
might be very helpful In someone hired as a filing clerk. We could
score each person from O to 8 based upon the number of adjectives
circled, or we could have each person rate each adjective 0 to 10, and
then add up the total score, yielding a range of 0 to 80.

One of the most important personality traits studied by psychological
research over the past forty years has been locus of control developed by

Julian Rotter, who represents a synthesis of the cognitive and social
learning approaches. Like Bandura, Rotter did not believe in a direct
link between stimulus and response. Rotter thought that there were
cognitive variables mediating between the two: that we consciously
choose which response to utilize depending on the reinforcement or
punishment we expect to receive.

STIMULUS ————- > COGNITIVE AMALYSIS CF SITUATICH, AND
ASSESSMENT OF EXPECTED REINFORCEMENT ————-—- > RESPONSE

Similar to Skinner"s model, Rotter credited reinforcement with having
the main control over learning. However, Rotter said that people could
choose the situations in which to place themselves. Rotter said that
our previous experience with the environment teaches us which Kinds of
reinforcement to expect. Rotter classified people according to whether
they believed that things merely happened to them or that things were
really under their own control. Internal locus of control means that
people believe that they are masters of their own destiny. External
locus of control means that people believe that things outside of their
own control determine what happens in their lives.

Rotter®s model was heterostatic. If a person has external locus of
control, he is more likely to behave in a passive way, and obtain less
positive reinforcement from the environment, and this will confirm the
external locus. If a person has internal locus of control, she is more
likely to behave in an active, future-oriented way, and obtain more
positive reinforcement from the environment. One®s locus of control
becomes a self-fulfilling prophecy.

STIMUOLUS CRGANISHM RESPONSE
= gtudent gets = = gtudent = = "I did not
= back low = = who has = = understand =
= grade on an =========>= INTERNAL ============3>= {he material,=
= assignment = = locus of = = I wWwill have =

= = = gontrol = = to study." =
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STIMULUS CRGANISM RESPONSE

= gtudent gets = = gtudent = = "The teacher =
= back low = = wWho has = = grades way =
= grade on an =========>= EXTERNAL ============3>= Lo0 hard, =
= assignment = locus of = = 350 I just =
= = = control = = give up." =

The future results that each subject gets will only serve to confirm
his or her locus of control.

Finding just the right number of traits on which to focus has been a
main topic of trait psychologists. It may be possible to reduce a
myriad of separate traits into just a few superfactors that contain
highly correlated traits. Hans Eysenck suggested three such embracing
traits: extraversion (outgoingness), neuroticism (tendencies of anxiety
and fear) and psychoticism (which included impulsivity, creativity, and
anti-social tendencies).

Eysenck’s 3 dimensions

Trait Includes

Extraversion | Sociable, lively, active, assertive, sensation-seeking

Neuroticism Tense, low self-esteem, guilt feelings

Psychoticism | Aggressive, cold, egocentric, impersonal, impulsive

inferred # #

FEEFEFEEEEEEEF R
# TEAITS #
# #
S EEEEEEEEEEEEE:N:
# HABTITS #
chbserved F F F F F FFFFFIFFTFTAISFFTFAFR TR
* *
# EESPOHNGSES #
A AR AR AR A AR AR A AR AAR AR AAAARA AR AAAAARAARARAARARARRRTAART

Eysenck also developed a pyramid of personality, showing the
relationship between typologies, measurable traits, specific habits and
responses in situations. Specific responses are what is observed, and
the higher up we go on the pyramid, the more we are inferring non-
observed concepts.
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Costa & McCrae’s Big 5 Traits

TRAIT INCLUDES EXAMPLE

Openness Curious, original, imaginative, Leonardo
broad interests da Vinci

Extraversion Gregarious, assertive, talkative Axel Foley

Conscientiousness | Dutiful, organized, hard-working, Robo Cop
punctual

Agreeableness Altruistic, compliant, modest, Mister Rogers
lenient, soft-hearted

Neurotic Anxious, sad, hostile, insecure, Woody Allen
worrying

Costa and McCrae developed the NEO 5 test, in which they accepted
Eysenck®"s traits of extraversion and neuroticism, but included openness
(seeking new experiences), agreeableness (people whom others find
pleasant to be around), and conscientiousness (this has a few
similarities to the opposite of Eysenck®"s psychoticism, especially
impulsiveness). These “big five” traits are sometimes remembered with
the acronym OCEAN.

Another mnemonic for these traits would be to visualize famous people
(historical or fictional) who epitomize that trait.

British mathematician Raymond Cattell used a technique called factor
analysis, a technique of internal reliability, to discern which
separate items on a questionnaire actually measure the same variable.
Starting with hundreds of separate traits, he was able to collapse the
number of important traits down to sixteen, because dozens of items
turned out to be just measuring the same factor. The result was a long,
objectively scored, paper and pencil test, the 16PF. Each subject gets
a profile, a percentile rank on these sixteen scales.

Cattel’s 16 PF traits
Scale Low end High end
A Reserved Outgoing
B Concrete thinking Abstract thinking
C Emotional Stable
E Submissive Dominant
F Serious Happy-go-lucky
G Expedient Conscientious
H Timid Bold
I Tough-minded Sensitive
L Trusting Suspicious
M Practical Imaginative
N Forthright Shrewd
0 Self-assured Apprehension
Q1 Conservative Experimenting
Q2 Group dependent Self-sufficient
Q3 Uncontrolled Controlled
Q4 Relaxed Tense
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When most people see their 16PF results they are disappointed, because
most of scales show scores that hug the middle, between the 40th and
60th percentiles, and people tend to think of themselves as more
unusual in their personalities than they really are. Statistically,
most people are close to the average on most scales. One useful feature
of the 16PF is that it looks at such different dimensions of
personality, that research attempting to correlate just about any
variable with a 16PF profile is virtually guaranteed to find at least
one scale where at least a moderate correlation can be found.

The Minnesota Multiphasic Personality Inventory (MMPI1) is one of the
longest paper and pencil personality tests. It was developed over
seventy years ago as a comprehensive psychiatric screening test for
medical patients. The MMPI has ten basic "clinical" scales

Clinical Scales of the MMPI
Scale Abbreviation | What it purports to measure
1 hypochondriasis Hs Concern with bodily functions
2 depression D Pessimism, hopelessness
3 hysteria Hy Exaggeration of symptoms
4 psychopathy Pd Disregard for social standards
5 masculinity MF Gender role-based interests
6 paranoia Pa Suspiciousness, delusions of

persecution

7 psychasthenia Pt Guilt feelings, tendency to worry
8 schizophrenia Sc Bizarre thoughts, withdrawn
9 hypomania Ma Overactive, excited, impulsive
10 introversion Si Shyness, inhibition

Over many years, the role of the MMPI has gradually shifted from
psychiatric diagnosis to personality profiling. Newer, more valid tests
have been developed to assess disorders such as depression.

One of the helpful features of the MMPI is that it has several built in
"validity scales" which can serve as lie detectors. This is based upon

the fact that most subjects who try to fake their way through the MMPI

(e.g., a job applicant who wants to appear more responsible, a prisoner
who wants to appear certifiably insane) will give a certain pattern of

answers which are rarely given by people who really have those traits.

So, if you ever take the MMPI, do not try to beat it, just be honest.

The great length of the MMPI has enabled investigators to create new
scales over the years to measure hundreds of specific traits such as
addiction proneness, ego strength, and the tendency to use certain
defense mechanisms. With the scoring and word processing capacities of
computers, it is possible to feed in the subject"s raw answers to the
questions, and get out numerical data on hundreds of scales, and a
twenty-page narrative report which many therapists find to be a most
useful window into the mind of a new patient.

196



QUESTION #10.3: What are the main typologies?

A typology is a theoretical approach that classifies people into
specific types (two, three, four, twelve, etc. categories). A good
typology of personality should be clear-cut, exhaustive, permanent,
empirically based, and relevant. Clear-cut means that people should be
classified into one category or another. If introverts and extraverts
are two distinct types, rather than a trait that is a continuum, then
people should come down on one side or the other, and no one should be
straddling the fence in the middle. Exhaustive means that we have
enough types to classify everyone. Permanence refers to the enduring
characteristic of personality: someone should not be classified as an
introvert type today, and an extravert next week.

The empirical basis is the essential criterion for all scientific
theories. (Ancient typologies, such as the twelve signs of the
astrological zodiac, do not have an empirical foundation, and are
therefore mere pseudo-science). Attempts to validate astrology have
been made using a variety of trait and type measures, and usually have
to accept the null hypothesis rather than the predicted relationship
between specific zodiac signs and specific personality traits.

Attempted validation of astrology
Independent measure of trait

Bold Not bold Totals
Aries
6 4 10
S
|
G
N| Other
signs 44 46 90
Totals 50 50 N = 100
r = +.07, p > .20 ACCEPT THE NULL

In the example above, about half of people describe themselves as bold,
whether or not they are Aries, so we must accept the null hypothesis
rather than claim that astrology has predictive value.

Typologies must be relevant. These theories must help psychologists by
identifying subjects who should be treated differently. An industrial
psychologist might want to identify the type of job applicant that will
be suited to the demands of a particular career. A psychologist
studying consumer behavior would want a typology to identify the type
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of people who would be most likely to become the potential customers of
a new product. A counseling psychologist specializing in the adoption

of children might want to identify which type of would-be parents would
turn out to be good parents for special needs children up for adoption.

One old typology that began with ancient Greek physicians (e.g.,
Hippocrates, Galen) started with the premise that an imbalance in
bodily fluids (e.g., blood, phlegm) might lie at the core of
personality differences. Hippocrates speculated that there were four
basic fluids (humors), and it was the relative excess of these fluids
that shaped personality. These ideas are merely in rudimentary form in
Hippocrates, and were formalized by later writers (e.g., Galen).

Hippocrates’ typolog
Type excess of Seeks behavior
Sanguine Blood Pleasure Happy-go-lucky
Choleric Yellow bile | Power Hot-headed
Melancholic | Black bile Perfection Sad
Phlegmatic | Phlegm Peace Calm, sluggish

The original empirical foundation was inadequate, being based mostly
upon case studies. However, Hans Eysenck later used large sample
surveys to demonstrate that traits do cluster into these four types
according to the dimensions of introversion/extraversion, and
neuroticism/stability.

Eysenck”s understanding of Hippocrates

Introvert Extravert
Neurotic Melancholic Choleric
Stable Phlegmatic Sanguine

Florence Littauer made the theory relevant for contemporary marriage
counseling by defining the key difference between the types (not as
imbalance of bodily fluids) but as the individual"s central goal in
life: power, perfection, pleasure, or peace. Littauer noted that two
people of the same type rarely couple successfully. Two cholerics would
both try to be the boss, while two phlegmatics would have each trying
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to defer to the other; yet a choleric and a phlegmatic would get along
great: the choleric would lead and the phlegmatic would follow.

Case Study: At age 21 Mr. V went out on his first date and proposed two
weeks later. Mr. V was a man of few words and a calm mood, but his wife
was gabby and bossy. After several years on their ranch, they were
still using empty fruit boxes for furniture. After Mr. V returned from
being paid cash for their first really good harvest, Mrs. V began
talking about the different types of furniture they could get. Mr. V
just put the roll of money on the broad plank that served as their
table and said four words, ""Get what you want.™

Similarly, two melancholics would not make a good marriage: each might
try to outdo the other in displays of sacrifice. Two sanguines might
have a good time (until the money ran out). A sanguine and a
melancholic could make a good pair. The melancholic both enables and
provides realistic limits for the sanguine, experiencing joy
vicariously through the pleasure seeking partner.

Case Study: Mrs. C, now 77, was described in the last chapter as a
migraine patient. Her perfectionistic personality made her a dutiful
farm daughter, and later an efficient office worker. She married at age
20 to Mr. C, a sanguine seven years her senior. She thinks that he is
the perfect husband for her because "He knows how to have fun' and she
has followed his lead, doing things like going dancing, entertaining at
home and going on cruises, that she would not have done on her own. He
agrees that she has been the perfect wife for him, occasionally
restraining his excessive spending. What he likes most about his wife
is that he can delegate the details to her and be confident that she
will get the job done. "We share the same goal: keeping me happy."

Another theory that appears simplistic on the surface was William
Sheldon's somatotypology of body types.

Sheldon’s typology
Personality Body type Body type | Simpson Characteristics
Type

Visceratonic | Endomorphic | Fat Homer Joyful, sociable
Somatotonic | Mesomorphic | Muscular Bart Bold,

confident
Cerebratonic | Ectomorphic | Skinny Lisa Withdrawn,

intellectual

Sheldon recognized that early childhood was a critical period in which
the individual®s body type and his social environment interacted to
shape the personality for a lifetime. Adults assume that endomorphs
love food, and use this to establish social bonds. For mesomorphs, both
adults and peers expect more in terms of athletics, aggression, and
leadership from muscular boys who go through puberty early. Ectomorphs,
lacking in muscle or fat to protect their bones from the rough and
tumble play of childhood, withdraw and pursue things intellectual.
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Later investigators were unable to replicate Sheldon®s findings. The
stereotypical view of "fat and jolly" is inconsistent with modern
research which shows more depression associated with obesity. Sheldon
did influence Bill Wilson, founder of Alcoholics Anonymous, who argued
that alcoholism should be seen as a disease because it is due to an
inherited body type unable to resist addiction.

Alfred Adler suggested a typology based upon birth order. The first-born
child (oldest sibling) tends to get more parental attention, and
identify more closely with the parents and their values. First-borns
also get more experience bossing around younger siblings. First-borns
are more authoritarian, achievement oriented, and seek positions of
power (e.g., priesthood, law enforcement). Youngest children (last-
borns) are more likely to be pampered. They tend to be impatient and
rebellious. Middle children lack the parental attention lavished on
both the oldest and youngest, and may perceive that they are neglected.
They may compensate for this through the development of inter-personal
skills, becoming smooth negotiators. Children without siblings (only
children) run the risks of combining the problems of both the oldest
and youngest siblings.

Adler’s birth

order typology

Birth order

Other siblings

Interpersonal

FIRST BORNS

Oldest sibling

Identify with parents; responsible,
achieving, nurturing

MIDDLE CHILDREN

On both sides

May perceive that they are
neglected and compensate with
social skills

LAST BORNS

Youngest
sibling

Identify with peers; rebellious,
creative, many are spoiled

ONLY CHILDREN

No siblings

May be spoiled and/or perceive that
they are neglected; some have a
deficit of social skills

Case Study: the R brothers were the three sons born to an immigrant
father, and were born just two years apart. Karl Junior was the first-
born. He always made his Papa proud, doing well at school and helping
out in the family business (specialized industrial castings made in the
garage and delivered in an old station wagon). Junior graduated summa
cum laude from a prestigious private university, served as an officer
in the Air Force, and then got his doctoral degree and became a college
professor, just as Papa had hoped. John was the middle son, the
handsomest and most charming of the three. He was better at interacting
with the customers than he was making the castings. He became student
body president of the local high school, and also graduated from the
same prestigious private university, though not with the honors of his
older brother. John taught at the local middle school for a while, and
then decided to travel around the world and get temporary teaching jobs
along the way. The last anyone heard of him, he was principal of a

private school

in Africa. Willy was the youngest boy, somewhat spoiled

by the mother and sometimes a disappointment to the father. Whenever
the high school had a performance, Willy would sing and dance and act,
usually in a lead role. After graduation, he headed for Broadway, where
he had some success. Late one summer, the father was dying, and the
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three brothers came home. When Papa passed away, the two older brothers
had to get back to their teaching assignments, but Willy was between
shows and offered to wind down the father®"s business. As he called the
customers he heard "Your dad was a great craftsman, but he had no
business sense. He should have mass produced some of those parts.™
Willy got his mother®s and brothers® OK to take over the business. He
turned it into a multi-national corporation. If his father had lived,
there would have been no way that Willy could have joined the business,
but now his energy and innovation could create something new. Most of
his products are made in Asia and sold around the world through various
distributors.

Adorno’s typology
Status of defendant

Street criminal Brutal policeman
Vote for a Vote for an
conviction; acquittal;
Authoritarian
Mete out Mete out
J harsh lenient
U sentence sentence
R
0
R Vote for an Vote for a
acquittal; conviction;
Egalitarian
Mete out Mete out
lenient harsh
sentence sentence

Social psychologist Robert Adorno developed a typology that is relevant
to the consultants who help attorneys select and present cases to
juries. Adorno identified an authoritarian type who tended to identify
with authority figures (e.g., the military, law enforcement). On a jury
deciding the fate of a man accused of a street crime, authoritarians
would be more likely to convict, even with questionable evidence, and
after conviction, authoritarians would be more likely to mete out a
stiff sentence. The opposite type, egalitarians, value freedom and
distrust authority figures. On a jury deciding the fate of a man
accused of a street crime, egalitarians would be more likely to acquit
on questionable evidence, and if there was a conviction, the
egalitarians would be more likely to mete out a lenient sentence.
However, if the defendant were an authority figure, such as a police
officer accused of brutality, the behaviors of the egalitarians and
authoritarians would be reversed.
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Case Study: Mr. B, 53, has never served in the military, but he
sometimes fantasizes that he should have had a career in the navy. He
is comfortable with authority figures like police and priests. He has
never been arrested. If he is ever stopped by traffic police, he is
totally cooperative. He has never tried any illegal drugs. He has been
summoned for jury duty a half dozen times, but never selected to hear a
case. The defense attorneys wisely identify Mr. B as someone who would
not be sympathetic to their gang member clients.

Cardiologist Meyer Friedman noticed a pattern of personality traits
among his heart attack patients. He called this Type A (ambitious,
demanding, impatient, competitive). Lower incidence of heart attack was
found among the opposite type, which Friedman called Type B (easy-
going). Remember that the terms A and B are just letters used to
distinguish between the two personality types, and do not correlate
with blood types: A, B, AB and O.

Friedman’s typology
Type A Type B
Workaholic Enjoys leisure
Competitive Cooperative
Hard-driving Easy-going
High risk of heart attack | Low risk of heart attack
Impatient Patient

Case Study: Mr. B, 53, took the Jenkins Activity Schedule (which
measures Type A tendencies) when he was 34, and scored in the 96th
percentile. His career at that time was a management consultant, and
his future career goal was to become a venture capitalist. He made
enough money to buy a luxury car, a ranch with horses, and a large
vacation home in Acapulco, but even when he goes there he brings his
work and is tied to the rest of the world with electronic
communication. He feels guilty if he spends more than an hour in his
boat on the lagoon. Although he eats a reasonably healthy diet and
exercises regularly, he had his first heart attack at age 50 (the chest
pains began while he was waiting in a long line at a store). He went
home and worked on his computer for a couple of hours before the pain
got so severe that he had to go to the emergency room. (He even brought
something to read while he was in the emergency room).

Sandra Bem found a relevant typology in terms of masculine, feminine,

or androgynous. Stereotypically masculine traits included being
logical, emotionally stable, work oriented, and assertive.
Stereotypically feminine traits included being more nurturing and
sensitive to the needs of others. Bem noticed that over the past forty
years, more men and women have developed an androgynous personality
type that includes some of the traits stereotypically associated with
the other gender. Do not confuse the term androgynous (having the
personality traits of both genders) with hermaphroditism (have the
genitals of both sexes) or bisexuality (being sexually attracted to
both males and females).
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Bem'’s typology
Mascul ine Feminine

Logical Emotional
Competitive | Cooperative
Aggressive Nurturing

The most comprehensive type theory is that of C.G. Jung, and is
assessed by the Myers-Briggs Type Indicator (MBT1), a long paper and
pencil test. There are four dimensions of this theory, and 16 resulting
types. The First dimension is the introvert (1), extravert (E). Next is
the perceptive function, and the typology is determined by how people
get information about reality, mostly from external cues though the
senses (S) or through internal vibes, intuitive (N). Next is the
jJjudging function, and the typology is either thinking (T) or emotional,
feeling (F). IT a person®s judging function is stronger than his
perceptive function, he is classified as a judging (J), but otherwise
he is classified as a perceptive (P).

Jung’s typology
Term Description
Introverted | Withdrawn from social interaction

I

E | Extraverted | Seeks social interaction

S | Sensate Perception oriented to external cues
N | Intuitive Perception oriented to internal cues
T | Thinking Judge according to logic, reason

F | Feeling Judge according to emotion

J | Judging Decisive, rigid

P | Perceptive Flexible, but indecisive

Case Study: Mr. B, age 53, has taken Myers-Briggs twice and as well as
the Kiersey test, which also gives a profile. He is always categorized
as an INTJ. His high school counselor once told him, "Your problem is
you are so much smarter than the other kids, and you know it" to which
Mr. B responded "The problem is that I am right, and I know it." This
approach is typical of INTJs who are very independent thinkers who set
high goals for themselves and their organizations. Mr. B is not a
person who enjoys small talk or suffers fools gladly.

QUESTION #10.4: What is psychodynamic theory?

Psychodyamic theory is based on the psychoanalytic model of Sigmund

Freud. As early as the late 1880s, Freud speculated that sexual energy
(known as eros or the libido) was the primary force of the psyche. This
was a homeostatic model: energy built up, and had to be released,
otherwise problems (e.g., neuroses) would result. During World War I,
Freud speculated that there was a second source of energy, the death
instinct, which became variously known as thanatos, destrudo, or
mortido. Dreams are powered by these energy sources, but disguise their
content with symbols.
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Freud®s structural model was not completed until the 1920s, but it
became increasingly important in his later theory. The psyche has three
components: id, superego, and ego. The id is the source of the sexual
and aggressive drives and engages in primary process thought (fantasy)
and follows the pleasure principle: it seeks immediate release of these
drives, now, regardless of the social context or consequences.

The superego is the conscience that makes us feel guilty. It attempts
to repress the sexual and aggressive drives of the id. The superego is
formed around the age of two by identification with the parents and is
powered by the death instinct energy that it converts from the id.

When Freud used the term ego, he did not mean it in the way that many
people use it today, to convey excessive conceit. Freud saw the ego as
the rational self that attempts to balance the demands of id and
superego, as well as relate to the demands of external reality.
Therefore, it uses secondary process thought (reason) and follows the
reality principle. It is powered by eros energy that has been converted
from the id.

Freud’s model of the mind

UNCONSCIOUS

Let"s try this analogy. Imagine that you are driving down the freeway
in very hectic traffic. There are two fussy kids in the backseat. You
(the ego) must not get distracted by the kids (id and superego), but
remain focused on the road (reality principle). But the kids won"t shut
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up-. Id constantly urges the expression of the sexual or aggressive
drives. "Look at that woman in the next line: she is not wearing much.
Don*"t let that guy cut in front of you: honk at him and give him the
finger." Superego then blurts out "You are so pathetic: just thinking
those dirty thoughts.” The ego wishes they would both be quiet long
enough to get off the freeway. Sometimes the ego uses a special
mechanism which is like a sound proof internal window separating the
front seat from the back seat, just to have a moment of peace (and that
is what the defense mechanisms do).

This conflict between conscience and the drives of sex and aggression
is epitomized by what Freud called the Oedipus Complex. In the Greek
myth, the King of Thebes goes to an oracle before the birth of his
first child, and is told "This child will Kill his father and marry his
mother.' To prevent this from coming about, the Kking orders that the
newborn be taken up to the mountain top and slain, but the servant
charged with this task merely abandons the baby there. Meanwhile, a
passerby discovers the abandoned baby and takes him along, over the
hill, into the next kingdom. There the king and queen, who have been
childless, adopt the baby, name him Oedipus, and vow never to tell him
that he was adopted. When Oedipus becomes a young man at 18, he goes to
an oracle and is told "You will Kill your father and marry your
mother." To prevent this from coming about, he immediately leaves the
land of his (adoptive) parents by traveling over the hill (but that
brings him into the land of his biological parents). He meets an old
man on the road, they quarrel, and the old man is killed (his
biological father). Eventually, Oedipus solves a riddle posed by the
sphinx, and is declared the new king of Thebes, but part of the deal is
that he has to marry the old widow of the last king, and she just
happens to be his biological mother. Freud was convinced that the
Oedipus story depicted a universal urge of little boys to kill their
fathers (aggressive drive) and marry their mothers (sexual drive).
Little girls have the Electra Complex, desiring to kill their mothers
and marry their fathers.

IT you are thinking that Freud must be a real *“sicko” to come up with
such dirty and ridiculous ideas, he would respond that you are just in
denial of your own unresolved Oedipal feelings. If you sincerely cannot
remember hating the parent of the same sex, and lusting for the parent
of the opposite sex, the fantasies must be repressed, and therefore
unconscious.

When Freud uses the term unconscious, he does not mean that you are
knocked out. The unconscious is a region of the mind, a deep level in
which you are not aware of what is going on. Freud himself used the
analogy of an iceberg to understand levels of consciousness. Just as
most of the iceberg is always below the water, so most of the mind is
below our capacity to gain awareness of its contents. The individual
cannot voluntarily bring these contents into consciousness. They may
come out involuntarily in dreams, fantasies, or mental disorders. The
energies of the libido and thanatos lurk in the unconscious. Painful
memories and shameful fantasies are often forced into the unconscious
by defense mechanisms such as repression. During therapy, patients may
experience a blockage of sensitive unconscious contents or a refusal to
accept the analyst"s interpretation (known as resistance).
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The conscious level would correspond to the tiny tip of the iceberg
that is always above the water. The conscious is that part which the
individual is aware of at any given moment. The preconscious is that
part which the individual can bring into consciousness, but which is
not now the focus of attention, and would correspond to that part of
the iceberg which bobs up and down in the water. Freud and
psychoanalysts do not use the term subconscious, and in this class,
neither should you.

How to remember CONSCIOUS: the eyes are open, aware

S 0N
C N sci vSs

We have just introduced two terms, conscious and conscience, which you
might confuse. Here is how to remember them. The conscious relates to a
level of awareness. The conscience is the part of your mind that makes
you feel guilty.

How to remember CONSCIENCE: it tells you what you cannot do

C O scle ce

() O
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Freud®s levels of consciousness and his structural model of the ego-id-
superego overlap: all of the id is unconscious, and so are some regions
of the ego and superego.

Freud®s daughter, Anna, became head of the psychoanalytic movement
after his death and extended Sigmund®s elaboration of defense
mechanisms (things that the ego unconsciously tells itself in order to
cope with the stress). Her increasing focus on inter-personal relations
in early childhood lead to the neo-psychoanalytic movement known as

Object Relations.

QUESTION #10.5: What is humanistic theory?

Humanistic theories of personality assume that people are essentially
good: capable of free will and love. Some of Freud’s early
collaborators broke with him and moved in a humanistic direction.
Later, many American psychologists broke with behaviorism and furthered
the humanistic approach.

Alfred Adler broke with Freud in 1912 over the latter®s increasing
emphasis on the Oedipus Complex. Adler"s own school became known as
Individual Psychology. Adler viewed people as social beings rather than
sexual and aggressive drives. The coping patterns which individuals
learn in early childhood in the relationship with parents and siblings
influence (but do not rigidly determine) later life functioning. There
is a tendency for neglected and abused children to develop low self
esteem (inferiority feeling) and cope poorly as adults. Also, children
who are spoiled or pampered or overly protected do not learn to cope
effectively. In later life, effective coping is attained via the
defense mechanism of compensation (overcoming inferiority feeling by
means of achievements) and is distinguished by what Adler called social
interest. This healthy approach is reflected and reinforced by
interpersonal activity such as career, family, and friends.
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Adler: mental health vs. inferiority feeling

COCIAL INTEREST
N AN

Sqﬁa‘ﬂj

INFERIORITY USELESS
CEELING SIDE Of LIFE

Adler came to reject the Oedipus Complex in favor of the Inferiority
Complex. All individuals experience some sense of inferiority as a
result of being born children in an adult world. Most people gradually
overcome it with social interest, but it is harder for those who have
excessive inferiorities or faulty parenting (e.g., being pampered or
neglected). This model was heterostatic: people who developed some
social interest had better social experiences, and these then reflected
and reinforced the development of more social interest. In those adults
with persistent inferiority feeling, there is the development of
inappropriate guiding "fictions," whose purpose it is to assuage
inferiority feeling, but which then lead people to disconnect from
interpersonal reality, and develop dysfunctional behaviors which
reflect and reinforce inferiority and self-boundedness. One example
would be the attempt to cover up inferiority feeling by acting tough
and violent. Adler"s formula for success boils down to: stop feeling
sorry for yourself, and start doing something for others.
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While Freud argued that human behavior was determined by the forces of
sex and aggression, Adler was a champion of free will. He acknowledged
both heredity and environment as influences upon behavior, but he said
that a person®s interpretation of her heredity and environment was more
important. (This view established Adler as a forerunner of cognitive
psychotherapy.) Adler is also known as the first major humanistic
theorist: people were essentially good, capable of love, and overcoming
sexual and aggressive drives, as well as inferiority feeling.

C.G. Jung broke with Freud in 1913 over similar reasons. His school
became known as Analytical Psychology. Jung accepted Freud®"s concept
that most of the psyche was unconscious, but contended that Freud had
not gone deep enough. Jung credited Freud with having discovered the
personal unconscious, but Jung saw a deeper level, the collective
unconscious composed of inherited patterns of symbol formation known as

archetypes. Jung used Freud"s term, libido, to describe the creative
energy coming from the collective unconscious, and did not reduce it to
a mere sexual or aggressive drive, but more of a numinous life force.
Jung®"s model has both a homeostatic component (energy builds up and
must be released) as well as a heterostatic component (the release of
energy can lead to transformation which drives individual growth, which
Jung referred to as psychic integration or individuation. Jung
criticized Freud for offering a sterile view of symbols as mere signs
of sexual energy. Jung thought that symbols could serve as gradients
that brought the energy from the unconscious and then harnessed It in
the service of individuation.

Jung®"s structural model included the ego as the conscious component
that is the center of individuality. It is the process of the
transformation of the ego via the provision of the energy from the
unconscious that is the essence of the process of individuation. At the
level of the personal unconscious, there are three components. The
anima (in men) or animus (in women) is formed out of the contrasexual
characteristics that are repressed when the ego assumes a gender role.
The persona represents the social roles that unconsciously influence
individual behavior. The shadow is formed out of the parts of the self
repressed by the persona. The shadow is what we are most ashamed of.
People who are out of touch with their anima(us) or shadow have a
tendency to project them onto external phenomena and other persons.

Jung’s model of the mind

CoNSTious

PERSONAL
UNCONSClioUS

ANIMA

COLLECTIVE
ONCONSCIoULS

CoLLECTINVE

archetypes
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Jung was an advocate of free will. Although all energy comes from the
unconscious, it is the task of life to find symbols that can harness
it. Jung was clearly an optimist. He had a great respect for the
creativity in all individuals and all cultures. He viewed religion and
art as vehicles that different peoples have used to get in touch with
their creative forces through symbols.

The embrace of humanism In American psychology can be traced all the
way back to William James, who was a consistent advocate of free will,
and a consistent critic of those who would reduce human phenomena
(e.g., religion) to a drive for food or sex.

In the 1930s Gordon Allport began as a critic of the limitations of both
behaviorism and psychoanalysis. They both view persons as reactive,
whether reacting to internal drives or external stimuli. Allport viewed
human behavior as proactive, selecting responses according to certain
guiding traits. A reactive perspective puts much weight on past causes
that "push™ the organism to action; Allport’s proactive perspective
puts the emphasis on future goals that create a "pull™ when they tie in
with the organism™s motives and values.

Allport appreciated individual differences: two very opposite
backgrounds may produce similar personalities, or two similar
backgrounds may produce radically different personalities: "boiling
water softens a potato but hardens an egg."
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Abraham Maslow®s pyramid of needs can also be considered humanistic.
The self-actualized person demonstrates acceptance of self and others,
spontaneity, autonomy, freshness of perspective, identification with
all of mankind, democratic values, an ethical sense, a non-hostile
sense of humor, and has peak spiritual experiences. The only reason
that more people do not function on the level of self-actualization is
that they are constrained by the lower levels of needs.

Psychotherapist Carl Rogers understood the central human problem as a
lack of self esteem, which he termed an incongruence between one*s
ideal self and perceived self. The origin of this incongruence was in
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early childhood with harsh parenting. Specifically, parents impose
"conditions of worth" with subtext messages which the child interprets
as "l love you when you are good, but when you are not good, you are
not loved."
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Comparison of personality theories
BEHAVIORIST | PSYCHODYNAMIC COGNITIVE HUMANIST

Main Watson Freud Rotter Adler

figure(s) Skinner Adler Jung
Allport
Maslow
Rogers

Main Stimuli Sex and Conceptual Striving for

theme(s) aggression maps growth,
congruence,
individuation,
actualization,
social
interest

Structure Habits Id Interpretive Whole Self

Ego
Superego

Role of None Great None Varies

unconscious

factors

Role of Reinforcer Superego Conceptual Ideal self,

conscience map identification
with humanity

Free will No No Yes Yes

View of Neutral Unfavorable Favorable Very favorable

human

nature

Barriers to | Bad habits Unresolved Dysfunctional | Low self

growth conflicts cognitions esteem

QUESTION #10.6: What are projective techniques?

Personality tests such as the MMPI, 16PF, NEO 5, Myers-Briggs, and
Locus of Control tests are referred to as "objective'" because subjects
choose specific answers that can then be quantifiably scored. By
contrast, projective techniques use vague stimuli to elicit narrative or
artistic responses from the subject.

When using a Word Association Test or Sentence Completion, we never
know where the subject is going to go with the answer. Scoring the
response is more complicated than just entering multiple-choice answers
into a computer. The interpretive skill and theoretical orientation of
the psychologist come in to play.

Some psychologists might have a child draw a picture of the entire
family and after observing the drawing, make inferences about how the
child perceives functioning relationships. Another technique is to have
the child arrange toy figures in a sand tray, or to draw a house, a
tree, and a person.

Dream analysis can be viewed as another projective technique. How the
subject remembers the dream, and engages emotionally with it is a
qualitative experience that cannot be reduced to numbers, but It may
reveal much about what is really on the patient®"s mind, perhaps even
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some unconscious conflicts. Freud, Adler, and Jung were very interested
in dream analysis, but Allport and Rogers were not.

Henry Murray developed a Thematic Apperception Test (TAT), a series of
vague pictures that the subject is asked to view and tell a story about
what is going on. The assumption is that the subject"s own perceptions,
motivations, and unconscious conflicts will end up being woven into the
resulting story. The Rorschach Ink Blot test is similar, except that it
uses a series of ink blots as the stimuli.

Compared to the “objective” techniques for personality assessment, the
projective techniques have lower rates of validity and reliability. For
example, there are four major scoring systems for interpreting
Rorschach responses.

Consider the following dream reported by a Fifty-year-old man on a
business trip overseas.

"We were in the old house putting blocks of ice into my daughter-®s
bedroom as a sort of air conditioning system. Then a man was talking. 1
identified him as my father, but he had a long, thin face, short dark
hair combed back, and spoke with a strange speech impediment. He said
he had been dead for twelve days, but they had brought him back to
life, and then he could smell the “six fumes”’. He kept saying “ten to
Hartford” but it was hard to understand him."

A psychoanalytic approach would seek evidence of an unresolved Oedipus
Complex. Does the daughter symbolize the mother (one generation in the
other direction)? Does bedroom symbolize sex? Does the cooling system
represent a defense mechanism for cooling lustful passion? Was the long
thin face with the hair combed back a phallic (penis) symbol? Was the
subject®s reported fear that his father was dead merely a reaction
formation disguising his real unconscious wish that his father be dead?
Is the mention of the "six fumes™ just a garbling of '"'sex rooms" or
"sex dooms"? Was '""ten to Hartford" really "I am tempted to hurt you'?

The approaches of Adler, Jung, and other humanistic therapists would
focus more on how the dreamer is able to use the dream to express his
own concerns and foster his own growth of potential (unlike the
psychoanalytic approach which would accuse the dreamer of denial if he
did not accept the psychoanalytic interpretation). Adler and Jung would
probably view this dreamer as a very healthy individual, given his
sincere concern for father and daughter.

Although this particular dreamer does not believe that dreams have any
precognitive capacity, it very much upset him. As soon as he woke up,
he began to do the calculations. It was about 6 AM where he was in
Europe when he had the dream, about midnight (10 + 2) Eastern Time, in
Hartford, CT. Then he thought it might be a date: October the 2nd in
Hartford. Perhaps an address, like maybe 1002 Hartford Avenue. Or maybe
a bus or flight number ten bound for Hartford. Or maybe a preference:
"tend to hot food." Then he remembered that he had just switched his
company®s insurance service to a new provider "tend to the Hartford."
One of his biggest worries was possible action by the Environmental
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Protection Agency on some toxic waste sites owned by his company '""the
six fumes." The dreamer also disclosed that he frequently dreams about
old houses he has lived in, and enjoys these dreams very much. In his
dreams, the houses are usually larger or more elegant than they were in
real life, sometimes with new and mysterious rooms that he has never
explored. The houses are being used as a symbol for his conception of
self, which is constantly being improved. Despite his own challenges,
and those of his company, his major concern is the well being of his
family (both his children and his parents). "Dead for twelve days"
could refer to the anticipated length of his trip abroad, and that he
feels dead without his family.

Psychological assessment

Objective Projective
Paper & pencil Vague stimuli
MMP1 Rorschach ink blot
16 PF
NEO 5 Thematic
Myers-Briggs Apperception

House-Tree-Person
Rotter Locus

Short of Control Sentence Completion
Adjective Word Association
checklist

Dreams
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UNIT 11: CLINICAL

QUESTION #11.1: What is mental illness?

Abnormal psychology (psychopathology) is the branch of psychology
specializing in mental disorder (mental illness). In the broadest
sense, mental disorder is defined as behavior that is maladaptive,
i.e., conduct that is dysfunctional or harmful to self or others.

Mental health professionals who work in this area come from a variety
of professions: medicine, psychiatry, social work, and nursing.
Psychiatrists are medical doctors with residency training and board
certification in the specialty of treating mental disorders. As
physicians, they can prescribe medication. Those psychologists who work
in the field of mental health are those in the clinical branch, and must
have a doctoral level degree and state licensure.

Insanity is a term now used only in a legal context to refer to a
jJudgment that a person is not to be considered mentally capable of
managing his own affairs, or be held legally culpable for his actions.
Standards for a legal judgment of insanity vary from state to state.
Some jurisdictions rely heavily upon the testimony of mental health
professionals that a specific mental disorder is present, while other
Jurisdictions stick to older legal standards, such as *'did the person,
at the time that he committed the act, have an understanding that it
was wrong?"

Case Study: Mr. W, at age 77 was declared ''not competent”™ to manage his
own affairs. This happened after he had set fire to his house, and was
wandering around dazed when the fire fighters arrived. After talking
with neighbors and his physician, the court suspected a case of
dementia, and so Mr. W was not charged with the crime of arson. He was
sent to a nursing home, and his closest relative, a nephew, was
appointed conservator of his estate.

Diagnosis (plural, diagnoses) is the process of observing the patient®s
symptoms, and inferring the most likely underlying disorder. Other
sources of relevant data from the patient might include the patient®s
own description of the problem, the views of other family members,
background case history, and what other mental health professionals
have previously diagnosed or prescribed. The results of psychometric
tests (e.g., the MMPI) and laboratory results should also be included.
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OBSERVATION INFERENCE
Symptoms
Self-description
Family’s description
Background Diagnhosis
Previous prescriptions
Lab tests
Psychometric test scores

Case Study: Mr. W"s main symptom was a lack of orientation. He was
confused about where he was, when it was, and with whom he was
speaking. His own description of his problem is that he was worried
about the terrorists stealing his old schematic diagrams. (This did not
seem plausible, for although Mr. W was a retired aeronautical engineer,
he had not designed a plane for twenty years, and was not in the
possession of any classified documents.) Mr. W"s neighbors said that he
had grown increasingly withdrawn over the past year, and that his wife
seemed to be in charge of handling his affairs. When she died two
months ago, he let the garden go, failed to pick up the mail, and
becam