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has mated with a technology similar to the science
that gave it birth. A primitive actuarial or probability-based interpretive system is available using computers to aid the clinician. The test will continue to
be a good objective measure of normal personality
traits. Even more likely is its continued use as aresearch tool helping psychologists uncover the dimensions and structure of personality. As the best
factor-analytic personality questionnaire, Cattell's
work will stand as a testimony to thoughtful psychological investigation.
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Skinner, Burrhus Frederic (1904- 1990). Considered to be the father of modem behavioral psychology. Son of a moderately prosperous lawyer, Skinner was hom in Susquehanna, Pennsylvania, and
grew up there in a middle-class Protestant family.
He attended Hamilton College, completing his B.A.
in 1926. Skinner planned on a literary career but
quickly gave this up. He enrolled in psychology at
Harvard in 192 7, completing his M.A. in 19 30 and
his Ph.D. in 1931.
Skinner became a National Research Council
Fellow (1931-1933) and then a Junior Fellow in the
Society of Fellows (1933-1936) at Harvard; during
this period he worked in the laboratory of W. J .
Crozier, an experimental biologist. He taught at the
University of Minnesota from 1930 to 1945, taking
time out during 1942 and 1943 to conduct war research sponsored by General Mills, and for a Guggenheim Fellowship in 1944 and 1945. Skinner became
chairperson of the department of psychology at Indiana University in 1945. He then went to Harvard
as William James Lecturer in 194 7, joined the Department of Psychology in 1948, and remained there
for the balance of his career.
Skinner's most lasting contribution to psychology was his "demonstration that behavior could be
studied as a self-sufficient subject matter, rather than
as a reflection of inner mental events" (Holland,
1992, p. 665). The goal of Skinner's work was simple: the control, prediction, and interpretation of
behavior. He showed that most animal and human

behavior is controlled by its consequences rather
than its antecedents. Operant behavior, as Skinner
termed it, acts on the environment. In contrast, respondent behavior is elicited by the environment.
Skinner played an important role in the development of behavioral research techniques and
equipment; he developed the Skinner box, the cumulative recorder, and the first teaching machines.
He disliked formal theory and emphasized singlesubject rather than group research. While he was a
graduate student at Harvard, Skinner developed a
lifelong friendship with Fred Keller. Through his
teaching at Columbia University, Keller was most
influential in propagating Skinner's theory; it was
Keller's students who popularized behavioral psychology in the 1950s and 1960s.
Among the many honors awarded to Skinner
were the Warren Medal of the Society of Experimental
Psychology in 1942; the Distinguished Scientific
Contribution Award of the American Psychological Association in 1958; the Edward L. Thomdike
Award in Education in 1966; the United States Air
Force Hoyt-Vandenburg Trophy in 1967; the National Medal of Science in 1968; the Gold Medal of
the American Psychological Foundation in 1971;
the Intemational Award of the Joseph P. Kennedy,
Jr., Foundation for Mental Retardation in 1971; the
Humanist of the Year Award of The American Humanist Society in 1972; the Creative Leadership
Award for Distinguished Contributions to Educational Research and Development by the American
Educational Research Association in 1976; the First
Annual Award of the National Association for Retarded Citizens in 1978; and the American Psychological Association's Award for Outstanding Lifetime Contribution to Psychology in 1990. Skinner
also received more than 20 honorary degrees.
The breadth of Skinner's intellectual interest is
indicated by his many professional associations,
including fellow of the American Psychological Association and the Royal Society of Arts; and member of the National Academy of Sciences, the American Philosophical Society, the American Academy
of Arts and Sciences, and the New York Academy
of Sciences.
A prolific writer, Skinner published 19 books
dealing with a broad range of topics from technical aspects of operant behavior to mental illness,
education, politics, and social policy. His most influential works in psychology include The Behavior of Organisms (1938), which outlined his basic
theory and philosophy; Science and Human Behavior (1953), in which he applied his theory to everyday human activities; Verbal Behavior (1957),
his account of private events and consciousness;
and Beyond Freedom and Dignity ( 1971), applying
his theory and philosophy to social systems, ethics,
and religion. Skinner helped found the Journal of
the Experimental Analysis ofBehavior (1958-) and
the Division of the Experimental Analysis of Behavior in the American Psychological Association.
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Although he was tremendously influential and
widely acclaimed, Skinner is also a controversial
figure who frequently championed unpopular positions. Thus Skinner's critics are numerous. Among
the criticisms are charges that Skinner reduces
people to robots or automatons; dehumanizes
people, destroying freedom and personal responsibility; denies the existence of the mind; undermines
the basis for morals through rejection of all but empirical bases for ethical decisions; fosters totalitarianism by his emphasis on control of human behavior; and confuses his personal philosophy with
his science, resulting in scientism rather than science(Bufford, 1981;Cosgrove, 1982;Wheeler; 1973).
Skinner responded to these criticisms most extensively in Answers for My Critics (in Wheeler, 1973).
A signer of the Humanist Manifesto II, Skinner
espouses materialistic humanism. In Beyond Freedom and Dignity (1971), Skinner articulates this philosophy. According to Skinner; people have no special moral sense; rather, environment has taught
them to behave in certain ways . At times his humanistic views seem to shape Skinner's scientific
conclusions (Cosgrove, 1982). For example, he concludes that punishment has harmful effects and does
not work, that has been a view effectively challenged
(Bufford, 1981).
Although he was a determinist, Skinner believed
that humans can control their own destiny. "Man
himself may be controlled by his environment, but
it is an environment which is almost wholly of his
own making" (Skinner, 1971, p . 196). Thus Skinner
ends up discounting determinism and advocating
a view similar to that of causality and responsible
choice held by most Christians.
Because of Skinner's significant role in the development of modern behaviorism, many people
have come to view Skinner's religious perspectives
as central to behavior theory. However, Bufford
( 1981) contends that Skinner's worldview is notessential to behavior theory.
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Sleep and Dreaming. Sleep is so familiar and universal that we seldom stop to think about its strangeness. Yet, when we sleep we enter a peculiar and vulnerable state in which we lose our awareness of the
outside world and our ability to control our thoughts
or actions. Mental events become surrealistic, distorted, and bizarre, and voluntary muscles are periodically paralyzed to prevent us from acting out our
dreams and possibly injuring ourselves or others.
Memory is altered, too. Most of the mental activity
and vivid imagery of the night disappears without a
trace, so insistently that it would seem that we are
programmed to forget it. What is the purpose of this
odd state called sleep? Scientists are still not sure,
but they have discovered some fascinating information about it.
Early researchers were surprised to learn that
sleep is not uniform. It consists of two different states:
rapid-eye-movement sleep (REM) and slow-wave
sleep (NREM), which is further subdivided into four
stages. Research also revealed that most people follow a similar pattern of sleep throughout the night.
Before sleep onset, their muscles relax and their brain
waves (electroencephalograms or EEGs) shift from
the rapid beta waves (13-40 Hertz or cycles per second) that are prominent during waking to the slower
and higher amplitude alpha waves (8-12 Hz). As
sleep commences EEGs slow, and theta (4-8 Hz) and
later delta (1-4 Hz) become prominent as sleepers
gradually move through stages 1-4 of NREM sleep.
Meanwhile, heart rate, blood pressure, and muscle
tension decrease and sleepers become progressively
more difficult to awaken. In this first period sleepers spend considerable time in stage 4.
After about 90 minutes, the first bout of REM
sleep appears. EEGs shift from high-amplitude delta
to fast, low-voltage signals that are similar to waking EEGs . The sleepers' eyes begin to dart rapidly
to and fro under closed eyelids as if they are watching some fast-moving event. Men often experience
penile erections, and women, increased vaginal
blood flow during REM (although this is not usually related to sexual themes in dreams) . Breathing rate, heart rate, and blood pressure can increase
significantly and become quite variable. Meanwhile,
muscle tonus drops dramatically, leaving the voluntary muscles paralyzed except for brief twitchings in the hands or feet. After about 10 minutes,
REM makes way for NREM and the cycle begins
again. During the remainder of the night REM and
NREM alternate approximately every 90 minutes,
with REM periods getting longer and NREM becoming progressively lighter (more time in stages
1 and 2). When sleepers are awakened from REM,
they report vivid, narrative dreams about 80 to 85%
of the time. When awakened from NREM they occasionally report vivid dreams, but more frequently
(60 to 70% of the time) they say they were "just
thinking" or are aware of simple imagery.
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