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A New Formula for Behaviorism

Gregory A, Kimble

The 80 years since the publication of “Psychology as the Behaviorist Views Ii"* (Watson, 1913) have
witnessed changes in psychology that require revisions of the behavioristic formula, The 2 most
important of these changes were the introduction of the intervening variable approach and the un-
derstanding that psychology is 2 companion sciences: 1 experimenta), 1 psychometric. The accep-
tance of those insights allows psychology, without abandoning behaviorism, to avoid the silliness that
arises from mistaking the field for common sense, philosophy, or one of the arts. Beyond that sucha
liberalized behaviorism is psychology’s best hope for becoming a unitary science.

My original behavioristic proclamation' (Watson, 1913) be-
gan with the assertion that, “Psychology as the behaviorist views
it is a purely objective experimental branch of natural science”
(p. 158; which does not deal with mental states). “ believe we
can write a psychology [so defined] and never go back upon
our definition: never use the terms consciousness, mental states,
mind, content, introspectively verifiable, imagery and the like”
(p. 166). I excluded mental content from psychology because it
is private. Direct access to the operations of the mind is available
only 10 the person whao is having them. That same consideration
led rae 1o ban the introspective method of which mental states
were the product.

The Place of Mental Concepts in a World of Facts

From the beginning, many of my colleagues argued that my
formula for behaviorism discarded from psychology everything
of interest in the field. E. C. Tolman was in this group. He un-
derstood the scientific problem that private states create but,
influenced by the Vienna Circle of logical positivists, he rejected
my solution. He offered a “new formula for behaviorism™
{1922) that accepted mental states, but rendered them objective
by relating them to symptoms in behavior. For example, he de-
fined an animal’s “purpose” to obtain a certain goal as the ob-
servable quality of action that one might call “persistence un-
til"—until that goal is reached (Tolman, 1925). Tolman was
suggesting that what I called *“the absurd position of attempting
to construct the conscious content of the animal whose behavior
we have been studying” (Watson, 1913, p. 159) might not be so
absurd afier all.

Making that assumption, Tolman (1922) proposed that

a true non-physiological behaviorism is really possible; and . . .
when it is worked out . . . [it] will be found capable of covering
not merely the result of mental tests, objective measurements of
memory, and animal psychology as such, but also all that was valid
in the results of the older introspective psychology. {pp. 46-47)

He called his new formula “a formula to bring formal peace,
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not merely to the animal worker, but also to the addict of imag-
ery and feeling tone™ (p. 47). In this scheme of things, mental
states gain scientific status from their ties to observation. A re-
vised formula for behaviorism should incorporate this point of
VICW.

Two Disciplines of Scientific Psychology

The thought that leads me to a second revision of my formula
came from Cronbach’s (1957) observation that there are two
semi-independent sciences of psychology—experimental and
psychometric, Let me introduce their difference with a recollec-
tion. Sometime back in 1951 or 1952 I heard Bertrand Russell
give a talk at Yale, in which he twitted psychology for its silly
squabbles. Suppose I have a scary dream, he said, andgotoa
psychologist for an explanation. What sort of explanation will I
get? Well, it ail depends. A behaviorist will tell me that I had the
dream because I ate too much lobster that night for dinner. The
psychoanalyst will heap ridicule on that interpretation and in-
form me that I had the dream because, unconsciousty, I love my
mother. Far be it from me to take sides in such disputes!

If, without taking sides, one asks about the evidence that
might validate these explanations, the answer shows the struc-
ture of psychology’s two sciences. As their bare-bones skeletons
laid out in Figure 1 reveal, they deal with identical dependent
variables (the bad dream) but with different independent vari-
ables (lobster versus love). The independent variables of Rus-
sell’s behaviorists are biological and environmental causes,
which enter into stimulus-response (S-R) laws: The probability
of having a bad dream increases in the presence of the stimuli
that come from eating lobster. The independent variables of the
psychoanalysts are attributes of individuals. Russell’s uncon-
scious love for his mother might gain objectivity from his asso-
ciations on a test of personality: The appearance of such-and-

* such responses on that test defines unconscious love of mother.
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The psychoanalytic account of Russell’s dream, thus, is a re-

| This title is the one that Toiman (1922} used for an article with the
same intent as this one—to promote a liberalized behaviorism as the
formula for all psychology. Please bear with me as 1 assume the identity
of John B. Watson and attempt—borrowing his writing style as much
as possible—to describe psychology as the father of behaviorism might
view it in 1994—not so much as it is, as what it ought to be.

G




SPECIAL ISSUE: NEW FORMULA FOR BEHAVIORISM 255

Experimental Psychology

INDEPENDENT f INTERVENING f DEPENDENT
VARIABLES 2 VARIABLES 3 VARIABLES
CAUSES f, OUTCOMES
Biological and Psychological, Behavioral
Environmental {—f,— tates and Manifestations
Conditions Traits
Psychometric Psychology
INDEPENDENT r INTERVENING f DEPENDENT
VARIABLES "2 VARIABLES 3 VARIABLES
PREDICTORS f; OUTCOMES
Assessments Psychological
ofthe, | —f— tatesand  [—f Behavioral
Characteristics Traits Manifestations
of Organisms
Figure I. Psychology’s two sciences. From left to right, the top and bottom panels in this figure present ~

the independent, intervening, and dependent variables of experimental and psychometric psychology.

sponse-response (R-R) law refating two kinds of behavior: The
probability of having a bad dream increases with the presence
of certain responses on the Rorschach test. These S-R and R~
R laws are the f; laws shown twice in Figure 1.

Experimental and psychometric psychology are both behav-
ioristic. They are based on observation and contain no mental-
istic causes or effects. Nothing in the nature of their laws makes
one science more scientific than the other.

The New Formula

The ingredients of Tolman’s new behaviorism were stimuli
(“stimulating agency™}, responses (“behavior act™), and what he
later on (e.g., 1938) called intervening variables (**behavior cue™
and *‘behavior object™). Tolman’s agenda for the science of psy-
chology was the discovery of the links among these elements:
(1) given the stimulating agency, determining the behavior
cues, (2) given the behavior cues, determining the behavior ob-
ject, and (3) given the behavior object, determining the behavior
act” (1922, p. 51). This description of the architecture of be-

havior as a flow-chart that goes from causes (independent vari-
ables) through a chain of concepts (intervening variables) to re-
sponses (dependent variables) is the recognizable ancestor of the
theories that Tolman (1938), Hull (1943), and others developed
later.

Enlargements of this theory (Tolman, 1938) replaced the f;
laws with two other sets of laws: /3 laws relating intervening vari-
ables to independent variables, and f; laws relating intervening
variables to dependent variables (Figure 1). In experimental
psychology, the f; and f; laws link situational variables and be-
havior. For example, Hull’s (1943) concept of habit ;H, connects
numbers of reinforcements (V) to such dependent variables as
the number of nonreinforcements (#) required to produce ex-
tinction. That is,

N- J“: sHr f.; n.

In psychometric psychology, intervening variables connect
behavior to other attributes of organisms, most important, to
other behavior, The traits of differential psychology, such as in-
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troversion, meuroticism, and intelligence, are examples. The
concept of intelligence links measures of performance on cer-
tain tests (.., IQ tests) most closely to quality of school perfor-
mance. Diagrammatically, again,

Tst o Intelligence—fi—  ohool
performance ? gen : performance

It is useful to distinguish between methodological behavior-
ism, which uses intervening variables, and radical behaviorism,
which does not. Another way to put it is that radical behavior-
ism uses only f; laws, whereas methodological behaviorism uses
; and f; laws. The behaviorism I described in 1913 was radical
behaviorism. In my judgment that kind of behaviorism has
nearly gone extinct. Even B, F. Skinner, often identified as the
most important modern radical behaviorist, was a closet meth-
odological behaviorist. His best known *‘non-theory” actually
used intervening variables. For example, reflex reserve is for-
mally the same as Hull’s concept of habit. It inter venes between
number of reinforcements and number of responses required to
produce extinction:

. Reflex

Number of 5
reinforcements -

Resistance to
extinction

reserve f
Methodological behaviorism gained the dominance it now
possesses because of two advantages of that approach. First, it
rescues mentalistic concepts for the discipline; it allows psychol-
ogy to be a science and also a psychology. Second, it reduces
the number of laws required to account for the phenomena of
psychology. If N independent variables are lawfully connected
to M dependent variables, (V) X (M) f; laws are necessary to
describe these relationships. The introduction of intervening
variables reduces this number to (¥) f; laws + (M) f; laws.

The New Formula Expanded and Made General

One of the most serviceable ideas in psychology (Kimble,
1990a} accounts for behavior in terms of two sets of causes—
relatively enduring porentials for and relatively temporary in-
stigations to action. Potentials are the range of outcomes that
are possible for an individual. They are like the geneticists’ con-
cept of norm of reaction. Musical aptitude and vulnerability to
schizophrenia are examples. Everyone is born at some degree of
risk for developing musical talent and schizophrenia. The extent
to which people realize these potentials depends on instigation:
amount of practice in the case of musical talent, and the stress
of life in the case of schizophrenia.

Figure 2 incorporates these ideas and combines psychology’s
two disciplines. The best way to read it is from right to left.
Note first that behavior is a manifestation of temporary states
of organisms that depend on three classes of intervening vari-
ables: (a) what the figure calls “S-R realized potential,” the
product of an individual’s biclogical “potential potential” and
previous experience; (b) “psychometric realized potential,”
which, as the figure shows, is surely caused, but enters the sci-
ence of psychology by way of tests or other observations of an
individual; and (c) instigation. This system is the model that
contemporary scientific psychology really follows, although
some practitioners of that science deny it (Kimble, 1989,
1990b).
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Figure 2. A new formula for behaviorism. This figure outlines the
structure of a comprehensive science of psychology. It unites the two
sciences shown in Figure 1. The layout is logically, not temporally, se-
quential. § = stimulus; R = response.

Criticisms and Reactions

A part of the reason for such deniat is that the fundamentally
behavioristic character of psychology is poorly understood. Psy-
chologists have forgotten that Tolman was a behaviorist. Some
of them believe that he was merely a cognitive psychologist who
joined in a conspiracy to assassinate behaviorism, a plot that
would have ended in a mercy killing if it had only been success-
ful. The most important misunderstandings of behaviorism in-
clude accusations of atomism, mechanistic explanation, neglect
of physiology, and insensitivity to human values. I will dispose
of them in that order.

Atomism Versus Holism

Celestial astronomy deals with the solar system as a whole, by
equations that describe the interactions among the variables
that control it. Some mini-theories in psychology are similar.
Korte's (1915) theory of the phi phenomenon, Gestalt psychol-
ogy's prototypical whole, was an early example. Korte's theory
set forth three laws that stated the interactions among intensity,
temporal separation, and the spatial distance of two stimuli that
produce optimal apparent motion. One could have hoped that
such theorizing would be what the holistically inclined psychol-
ogists have in mind when they complain about behaviorism’s
indifference to totalities. That is not the case at all, however.
These psychologists imagine that the whole is somehow differ-
ent from, and greater than, its parts. [t gives meaning to the
parts and is in charge of them. These fantasies reify the whole
and make it worthy of a name, like “whole child” or “total per-
sonality” Now this baptized agency does things and owns
things. It knows itself, or if it does not, it finds itself and seeks
self-actualization. It has self-esteemn, personal space, internal lo-
cus of control, and out-of-body experiences. This orgy of hAypo-
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statization, the assumption that abstract concepts have physical
reality, creates a voodoo psychology that mistakes spirit-names
for explanations.

Mechanistic Explanation

The criticism of behaviorism as mechanistic is a poorly dis-
guised expression of 2 missionary need that some psychologists
have to help psychology save its soul. As I said in 1925,

All psychology except behaviorism is dualistic. That is to say we
have both a mind {sou!) and a body. . . . No one has ever touched
a soud, or had one in a test tube, or has in any way come into rela-
tionship with it as he has with other objects of everyday experience.
Nevertheless to doubt its existence [or that it initiates behavior] is
to become a heretic. (Watson, 1925, p. 4)

The outlook in psychology that imagines a little person called
cognition—sometimes, to make it worse, inside the head—who
is busily processing information, retrieving memories, making
plans, creating schemata, and parsing text is such a superstition.
In something like the words of E. B. Holt (1931):

In such theorizng, bits of information go straight to the pineal
gland, where they become cognitions that serve the pleasure and
instruction of the homunculus residing there. After he encodes the
information, the homunculus, if so inclined, may initiate and exe-
cute responses. In the pineal gland the charivari of mind goes on, a
veritable tumbling ground for whimsies. (p. 254)

No doubt you detect the presence of Descartes in this bit of
whimsy and realize that, for cognition, you could substitute the
soul without damage to the science.

The Ghost in the Machine

Although in 1913 1 entertained the possibility that, “The
findings of psychology [may] become the functional correlates
of structure and lend themselves to explanation in physico-
chemical terms” (Watson, 1913, p. 177), there is nothing in be-
haviorism that necessitates that hypothesis. Indeed, many be-
haviorists take the position that physiology is irrelevant and that
the essentials of a theory are in its mathematical statements
(Spence, 1944). Throughout his long career, Skinner was pro-
vocatively antiphysiological, announcing in 1938 that “The
gain to the science of behavior from neurological hypotheses
in the past is, I believe, quite certainly outweighed by all the
misdirected experimentation and bootless theorizing that have
arisen from the same source” (p. 426). Fifty years later (Skinner,
1990), be proposed that psychology treat physiological reac-
tions as responses, just another class of things that organisms
do.

This cheapening of the value of physiology troubled many
psychologists, who felt that the behaviorists’ “empty organism™
or “black box” should be filled with something real. Instead of
S-R psychalogy, they called for a shmulus—organism-response
psychology, to make behavior the result of material causes that
are primarily in the nervous system. Innocent as it may seem,
that notion presents psychologists with the temptation—to
which some of them have yielded—to commit two deadly sins.
The second sin is sloth, a lazy contentment with a physiology

that has no relation to behavior, and thus is not psychology. The

first sin is false pride, the presumption that explanations that
invoke the sacred authority of the nervous system are more ex-
planatory than others because only they are real. In actuality,
until its functions are related to behavior, the nervous system is
just the place where the cognitive psychologists’ ghost-soul lives.

The progeny of this spirit-mating of physiology and cognition
are a threat to the survival of psychology. Proclaiming them-
selves to be cognitive neuroscientists, psychoneuropharmacol-
ogists, or something equally peripheral, they are aiding and
abetting the divisive actions of the specialists within the field and
turning psychology into a discipline without a unifying theme.
Instead of that we have a Byzantine array of what the introduc-
tory textbooks call “perspectives”—behavioristic, biological,
cognitive, developmental, experimental, functional, holistic,
humanistic, psychodynamic, psychometric, sociocultural,
transactional, and no doubt some that I have repressed—all of
them created equal. That laissez-faire consent to everything is
the symptom of a field that soon may go extinct because of its
lemnming-like persistence in strategies that are sure to fail in the
struggle for survival as a discipline.

Anti-Inteliectualism Masquerading as Human
Sensitivity

Convinced by Tolman and other eminent psychologists that
psychology can have its cake (mental states) and eat it too (re-
main a science) by treating psychic qualities as concepts, psy-
chology bought the intervening variable approach and logical
positivism as its philosophy of science. The impact of the pur-
chase was enormous. It dictated topics for research and the
content of our textbooks and our courses. So powerful was this
influence that by 1940, psychology had invented an eighth
deadly sin. In addition to greed, lust, the misuse of chi-square,
and the rest, there was the failure to define terms operationally.
Teamed up with the presumption that psychotogy had achieved
a Newtonian level of development, there also was a new com-
mandment, “Thou shalt discover the fundamental axioms of
behavior™ This edict led to some pretty dreary science, of which
Kimble’s (1947) dissertation on classical eyelid conditioning (at
interstimulus intervals ranging from 0 to 400 ms) was a proto-
typical example.

The reaction was inevitable and, as can happen in psychology,
too extreme. The awakenings of the 1960s led most psycholo-
gists to a search for relevance and to commerce with such con-
cepts as cognition, volition, and consciousness. For many of
them, positivism and operationism became dirty words because
of the gossip that, back home in philosophy, they were in trou-
ble. This development did psychology great harm. It legitimated
undisciplined subjectivism and, in some parts of the field, it
spawned a literature with jargon/substance and feeling/think-
ing ratios that are more appropriate to art criticism than sci-
ence, It led to politically inspired restrictions on what psychol-
ogists could say and think about the substance of their science.

This politically correct attitude is fundamentally anti-intel-
lectual; it fails to undersiand that the business of psychology is
to understand behavior. The values that govern the endeavor are
scientific values. They do not demand conformity to any other
moral code. How you feel about a finding has no bearing on its
truth,
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Conclusion

Nothing forces psychology to be a science; there are other
ways to understand behavior. The poets, preachers, philoso-
phers, and the people on the street also have their ways of know-
ing, but their criteria of truth are different. Science is empirical.
Truth is in the confirmable facts of observation, For the poet,
truth is in personal experience and intuition, The proclamation
of those revelations as the basis for a science mistakes personal
truth for public truth. In psychology, it spawns an epistemolog-
ical elitist class, like Titchener’s trained introspectionists, whose
experiences are the only valid ones. For the preacher, truth is in
the sacred texts and language of the church. Those truths re-
place observation with authority, sometimes with malignant
consequences like “scientific creationism™ and the Spanish In-
quisition. For the philosopher, truth comes from the exercise of
reason. The outside world, if it exists, is of secondary interest.
For ordinary people, truth is what they have learned from expe-
rience, what everybody knows, and what only stands to reason.
The current fad of seeking truth in intuition, argument, com-
mon sense, and literature accepts these other understandings
without apparent comprehension that they may not be the same
as, or even compatible with, scientific truth.

If psychology takes the scientific road to truth, it will discover
that the only observables available are stimuli and responses.
That reality means that, at bottom, psychology must be behav-
ioristic. After that, it can be as biclogical, cognitive, or even hu-
manistic as it wants to be. But disciplines that study something
else—like brain, mind, or human potential—without connec-
tions to stimuli and responses may occasionally be science—
even elegant science—but they are not psychology. Psychology
is the science of behavior.

GREGORY A. KIMBLE
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