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Reinforcement Theory and
Behavior Analysis

Mark A. Adams
University of Nevada, Reno

Empirical laws in the study of animal and human behavior
have been the pursuit of behavior analytic psychologists for at
least a century. One of the earliest theoretical, empirical laws
in the history of behavior analytic psychology is "the law of
effect”, credited to E. L. Thorndike at the turn of the 20th
century. Behavioral psychology has had quite a history since
the law of effect and different directions for the science of
human behavior have resulted. In this paper, the response
deprivation/disequilibrium hypothesis is traced from its
behavioral roots in the law of effect. Skinnerian reinforce-
ment and predictive theoretical accounts of reinforcement are
discussed. It is concluded that behavior analysis and the
science of human behavior can benefit from theoretical and
empirical accounts of reinforcement, further developing our
understanding of the circumstances of reinforcement.

Empirical laws in the study of animal and human behavior
have been the pursuit of behavior analytic psychologists for at
least a century. One of the earliest theoretical, empirical laws
in the history of behavior-analytic psychology is "the law of
effect." The law of effect, as described by E. L. Thorndike
near the turn of the century, is paraphrased below (Thorndike,
1911):

Of several responses made to the same situation, those which are
accompanied or closely followed by satisfaction to the animal will,
other things being equal, be more firmly connected with the situation,
so that when it recurs, they will be more likely to recur; those which
are accompanied or closely followed by discomfort to the animal
will, other things being equal, have their connections with that
situation reduced, so that, when it recurs they will be less likely to
occur (p. 44).

This statement of the law of effect appears as a rudimenta-
ry and cumbersome description of reinforcers and punishers
(Skinner, 1938). In addition, the terms used are susceptible to
interpretation. However, the revival of the law of effect will
serve as a reminder that the event of strengthening (or weaken-
ing) a response should be distinguished from circumstances
under which strengthening occurs (Hayes, Adams, & Dixon,
1996; Champion, 1960).

Thorndike went beyond the statement of the law of effect
as quoted above, by theorizing "satisfiers and annoyers could
be defined independently of the learning situation as stimuli
which the organism approaches and avoids, respectively"
(Champion, 1960, p. 12). Thomdike spent considerable effort
in suggesting ways by which these affective states could be
independently assessed (Podsakoff, 1982). Thorndike’s
implicit supposition that “satisfiers are strengtheners and
annoyers are weakeners has been tested empirically and
proves to have more limited application than he might have
hoped" (Champion, 1960, p. 12). In 1938, Muenzinger
conducted experiments in Colorado showing that Mr.

Thorndike’s statement of the facts is correct, but incomplete
(Muenzinger, 1938, p. 217).

Skinner’s Atheoretical Account of
Reinforcement

Shortly after Thomndike’s initial and incomplete description of
reinforcement and punishment, an entirely atheoretical
approach to reinforcement dominated applied, experimental,
and scholarly activities of behavior analysts. More specifical-
ly, B. F. Skinner’s description of the law of effect (Skinner,
1938):

The operation of reinforcement is defined as the presentation of a
certain kind of stimulus in a temporal relation with either a stimulus
oraresponse. A reinforcing stimulus is defined as such by its power
to produce the resulting change. There is no circularity about this;
some stimuli are found to produce the change, others are not, and
they are classified as reinforcing and non-reinforcing accordingly. A
stimulus may possess the power to reinforce when it is first presented
(when it is usually the stimulus of an unconditioned respondent) or it
may acquire the power through conditioning (p. 62).

Skinner’s account of reinforcement, "the empirical law of
effect,” is purely pragmatic and a post-hoc classification of
observed events. Decades of research have revealed the
limited utility of reinforcement conceptualized in this manner
in obtaining (or advancing) the scientific goal of predicting
reinforcement effects a priori. This does not discount the
extremely valuable utility of operant conditioning and the
application of radical behaviorism in a wide variety of
contexts. The intent is to point out the limitations as a theory
and for predicting instrumental performance.

The empirical law of effect has been criticized as (Post-
man, 1947; Timberlake & Allison, 1974) circular, meaning it
cannot be falsified or disproved by experiment. Skinner was
aware of this criticism (or perhaps saw the potential circular
interpretation), given the quote regarding reinforcement cited
earlier. To illustrate the circularity criticism, "if a particular
consequence is associated with an increase in the probability
of the instrumental response, then it is a reinforcer; otherwise
it is not" only defines a reinforcer; it is not a law (Timberlake
& Allison, 1974, p. 146).

Based on these findings, some of the behavior analytic
community began to look for alternative accounts of reinforce-
ment, others decided to treat problems such as satiation and
hunger "as boundary conditions in the application of the
empirical law of effect" (Timberlake & Allison, 1974, p.
147). Paul Meehl (1950) attempted to salvage the empirical
law of effect (or at least recognized that the circularity
criticism would be mute) by introducing the "transituational
hypothesis."
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The Transituational Hypothesis

The circularity of the empirical law of effect (not falsifiable,
experimentally disproved) could be avoided if stimuli identi-
fied as reinforcers or punishers would function to increase or
decrease, respectively, the probability of behavior (Meehl,
1950). However, the observation that stimulus function (as
reinforcer, neutral stimulus, or punisher) can change depend-
ing upon a multitude of variables, eliminates the possibility of
“transituational" stimulus function. The simple observation
that food will not function as a reinforcer for a satiated rat
illuminates this transitory stimuli. Timberlake and Allison
(1974) say, "this result is so intuitively obvious that little has
been made of it" (p. 147). The lack of "transituational”
reinforcers and punishers when applied by the layperson is
perhaps the most popular, yet unfounded claim against the
behavior analytic tradition. When a "reinforcer" does not
"work" for someone, a common reaction is "reinforcement
does not work". This is obviously a misrepresentation of the
facts, brought about by confusion regarding the definition of
reinforcement.

Although Meehl may not have developed a long-standing
theory of reinforcement, he opened the door for other ap-
proaches to dealing with ‘the inadequacy of the empirical law
of effect as a predictor of instrumental performance"
(Timberlake & Allison, 1974, p. 146). In Meehl’s defense,
the primary behaviors and reinforcers discussed in the
behavior analytic literature at the time were bar pressing, key
pecking, and food pellets, respectively. Although as
Muenzinger (1938) points out, "the theoretical principles of
behavior which we want to invent must be the same for rats
and human beings" (Muenzinger, 1938,p. 215).

The Premack Principle

The probability-differential hypothesis of David Premack
(1959, 1965) is the most cited progression in the pursuit of
empirical laws predicting instrumental performance. Probably
the most significant change in Premack’s hypothesis was the
radical departure from the typical methodology in experimen-
tal analyses of behavior. The change was from a focus on a
stimulus consequence (reinforcer, punisher) following a
behavior, to a focus on the relative probability of two known
reinforcing responses. In one attempt to provide a compre-
hensive empirical framework for explaining instrumental
performance, Premack (1965, 1971) has suggested that both
the instrumental response and the contingent event be consid-
ered in terms of their behavioral characteristics (Heth &
Warren, 1978). "Premack’s approach marks an important
change in the conception of reinforcement. In the traditional
view, reinforcement is produced by a stimulus. In Premack’s
view, reinforcement is related to access to a response”
(Timberlake & Farmer-Dougan, 1991, p. 381).

Premack boldly moved away from traditional notions of
reinforcement (stimulus-response, linear) toward a response-
response conception of reinforcement. "Most importantly,
though, Premack’s approach predicts outcomes that violate the
assumptions of the transituationality approach" (Timberlake &
Farmer-Dougan, 1991, p. 381). However, researchers quickly
discovered that Premack’s conception of reinforcement was

Page 4

also incomplete. Eisenberger, Karpman, and Trattner (1967)
conducted experiments with results in conflict with Premack’s
postulation. They found that a lower-probability behavior
could also serve as a contingent (reinforcing) response if the
behavior is reduced (suppressed) below its baseline level. A
related conception of reinforcement resulted from "a reanaly-
sis and extension of research by Premack" (Timberlake &
Farmer-Dougan, 1991, p. 383) called the response deprivation
hypothesis (Timberlake & Allison, 1974).

Response Deprivation Hypothesis

Using the probability-differential hypothesis framework,
Timberlake and Allison (1974) proposed an "adaptive-model"
of instrumental performance, with the central concept of
response deprivation. "The condition of response deprivation
is defined to occur if the animal, by performing its baseline
amount of the instrumental response, is unable to obtain
access to its baseline amount of the contingent response”
(Timberlake & Allison, 1974, p. 152). As Timberlake and
Allison point out, "many of the contingencies that satisfy the
response-deprivation condition satisfy the probability-
differential condition as well" (Timberlake & Allison, 1974, p.
152). However, the major difference between the two theories
of reinforcement is Premack assumed reinforcement to be the
result of a probability differential between two responses,
Timberlake and Allison assume reinforcement to be deter-
mined by the response-deprivation condition. Allison and
Timberlake (1974) conducted experiments that demonstrated
the probability-differential condition was not necessary for
instrumental performance (an increase in instrumental
responding above baseline) in schedules meeting the response
deprivation condition requirements.

There are two major assumptions of the model. First, it is
assumed that "instrumental performance is a result of the
conflict between the freely occurring behavior of the animal
and the restrictions of a schedule" (Timberlake & Allison,
1974, p. 150). The second assumption of the model is "that
resolution of the conflict between the determinants of free
behavior and the requirements of the schedule is based on the
biological equipment and capacities of the animal involved.
An adaptive outcome is not necessarily most efficient (profit-
able) in obtaining access to the contingent response”
(Timberlake & Allison, 1974, p. 151). In short, if the conflict
situation occurs or can be arranged by the scientist or practitio-
ner, instrumental performance (increased instrumental
responding relative to baseline) is predicted. The amount of
increase in instrumental responding relative to baseline is not
predicted, only increases (and decreases) in instrumental
responding.

Disequilibrium Account of Reinforcement

Timberlake's most recent iteration of the response deprivation
hypothesis introduces the "disequilibrium approach" to
incorporate conditions of two types. The two types are
“response deficit (originally referred to as response depriva-
tion) and response excess" (Timberlake & Farmer-Dougan,
1991, p. 383). Response deficit conditions predict increased
instrumental performance (positive reinforcement) and
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response excess conditions predict decreased instrumental
responding (punishment; Timberlake, 1980).

Timberlake provides a convincing argument for adopting
the response deprivation/disequilibrium approach to predicting
instrumental performance. "In sum, relative to the probability-
differential model, the disequilibrium approach is both more
specific and less limited in its application. Rewards are not
restricted to higher probability responses, units of measure-
ment are not limited to duration, and long-term denial of
access is not required. In addition, rules for the specification
of schedule terms are provided" (Timberlake & Farmer-
Dougan, 1991, p. 385). At this point seems appropriate to
point out that it is not the author’s position that the goal or aim
of behavior analysis should necessarily be the prediction and
control of instrumental performance. However, the author
certainly values the pursuit of empirical laws of prediction and
control of behavior through scholarly pursuits regarding
reinforcement theory and experimental methodology.

CONCLUSION

Almost 100 years after Thorndike’s 1911 publication on the
law of effect, it is clear that stimuli identified to function as
reinforcers (or punishers) in one situation are not
transituational. Furthermore, the circumstances under which
reinforcers are utilized can enhance, hinder, reverse, and/or
change the reinforcing effect of previously identified reinforc-
ers. "Responses, no matter what their probability, have no
absolute or pairwise value as reinforcers. Any directional
reinforcement value must begin with the disequilibrium
condition resulting form the degree of conflict between
baseline responding and the requirements of the schedule"
(Timberlake & Farmer-Dougan, 1991, p. 384). In addition,
“there are not unique classes of reinforcers or punishers, sets
of stimuli, or responses that have transituational reinforcement
effects. Neither are there unique combinations of baseline
response probabilities that produce reinforcement”
(Timberlake & Farmer-Dougan, 1991, p. 384).

The majority of comments provided in this historical trace
of reinforcement theory in behavior analysis, from the law of
effect to the disequilibrium approach to reinforcement, are
exact quotes or close approximations to statements made by
many scientists, many times before. However, their import
seems almost ignored in the majority of current experimental,
applied and theoretical publications in behavior analytic
psychology. Evidence for this ignorance is manifested in
accounts of reinforcement without acknowledging alternatives
and accepting without question, an atheoretical approach to
reinforcement as conceptualized by Skinner and others early
in the progression of behavioral accounts of psychological
behavior.

The public proclamation of and empirical evaluation of
theories of reinforcement in behavior analysis are important
for a variety of reasons. The primary reason in the current
instance is to remind behavior analysts of the potential to
increase our "conceptual analysis of the circumstances of
reinforcement" (Timberlake & Farmer-Dougan, 1991, p.
379). Furthermore, revisiting theoretical accounts of rein-
forcement is an attempt to highlight their utility, in both
applied and basic settings. Regardless of the reader’s opinion
regarding the contents of the current manuscript and/or the
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goal of predicting instrumental performance, it is the author’s
intent to perpetuate the pursuit of theoretical accounts of
reinforcement in behavioral psychology.

The applied utility of the atheoretical application of the law
of effect, the probability-differential hypothesis and the
response deprivation/disequilibrium approach to reinforce-
ment and behavior control have been clearly established and
as stated earlier, this has not been an attempt to discount these
tremendous accomplishments. However, I have tried to make
obvious to behavior analysts that the ability to predict the
reinforcement effect of disequilibrium conditions would lead
to a more complete understanding of the circumstances of
reinforcement and is reason alone to pursue predictive,
theoretical, empirical accounts of reinforcement. The results
of these investigations will provide further information
regarding a number of central and important aspects of both a
theoretical and predictive conceptualization of reinforcement.
Furthermore, it is a pursuit worthy of scholarly effort as
behavior analysis continues efforts to advance the psychologi-
cal science of behavior.
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A Behavioral Interpretation of Vygotsky’s Theory
of Thought, Language, and Culture

Eric O. Burkholder
University of Nevada

and

Martha Pelaez
Florida International University

Since the translation and publication of Vygotsky's work into
the English language in 1962 his work has been widely cited
and studied by western-European and American developmen-
tal psychologists and educators. This paper provides a
description of Vygotsky's theory of culture and language and
highlights the similarities of his views (e.g. scaffolding,
assisted learning, private speech) and behavioral principles
(e.g. shaping cueing, chaining, and verbal behavior). While
many philosophical differences exist between Vygotsky's
theories and contemporary behavior analysis, identifying the
similarities between these two positions may allow for a
greater understanding of human development and for an
increase in collaborative research between developmental
psychologists and behavior analysts.

Vygotsky’s views of development have become increasingly
popular since the recent translation and republication of his
work into English in 1962. There are similarities between
Vygotsky’s theories, of language and culture, and modern
behavioral theory. Identifying these similarities may provide
behaviorists with an opportunity to bridge with mainstream
developmental psychology’s interests and research.

Vygotsky’s theory of thought and language is culturally
and environmentally based. He offers a theoretical framework
applicable to child development, schools, and applied learn-
ing. One of the primary assumptions of Vygotsky’s psychol-
ogy is that understanding the social relations of an individual
is central to understanding the developmental path of that
individual (Wertsch, 1985). “The social dimension of
consciousness is primary in time and in fact. The individual
dimension of consciousness is derivative and secondary”
(Vygotsky, 1979 p.30).  Vygotsky’s argument is against
reductionistic psychology such as methodological behaviorism
on the basis that the S-R approach neglects the study of
context and culture in which the individual develops. He
stresses that the culture changes the private and public
behavior of the individual (Wertsch, 1985). That is, human
interactions can only be understood by looking at the culture
in which the interactions are embedded.

Vygotsky’s philosophy includes an interpersonal psychol-
ogy that involves /earning from other members of society
while engaging in social interactions. Anything that is
expressed in a child can first be detected in his/her environ-
ment: “Any function in the child’s cultural development
appears twice, or on two planes. First, it appears on the social
plane, and then on the psychological plane.” (Vygotsky, 1983,
p. 163). There is a strong relationship between the social and
psychological planes, in that the social plane can always

influence the intrapsychological plane (Wertsch, 1985). In
this way, Vygotsky emphasizes the role of shaping in the
learning process especially as it relates to his description of
the zone of proximal development.

Zone of Proximal Development and
Scaffolding

The zone of proximal development is equivalent to the range
of behaviors an organism can produce with the prompting or
cues of a more “competent member of the culture, such as
another adult or another child” (Novak, 1996, p.127). By this
process (exposure to prompting and cues) the independent
behavioral repertoire would be increased by scaffolding.
Scaffolding is very similar to the behavioral process of
shaping. By successively changing the criterion for reinforce-
ment the behavior being shaped more closely resembles the
targeted terminal behavior. Both scaffolding and shaping are
examples of technologies derived from environmental
determinism. That is, consequences of social interactions
(behavior) act as determinants of behavior.

The view that the environment influences and changes
behavior in different ways based on the historical and present
context has also been incorporated into behavioral theory by
several developmental behavior analysts (Morris, 1988;
Hayes, Hayes, & Reese, 1988; Peldez-Nogueras & Gewirtz,
1997). That the individual’s history with the environment,
the current state of the organism, and other environmental
influences combined to alter the probability, rate, form, and
production of behavior is an overriding theme in Kantor’s
(1975) conceptualization of the event field in
Interbehaviorism. The idea that a reciprocal interaction
occurs between inter and intra personal psychology, that is,
public and private behavior, has been emphasized by behavior
analysis in the study of verbal behavior. The notion that
intrapersonal experiences affect the interpersonal interactions
is embedded in the behavioral notion of rule-governed
behavior. While Vygotsky analyzed many types of phenome-
na, here we will examine only two aspects of his theory,
language and thinking, pointing out similarities with behavior-
al models.

Thought, Language, and Culture

In Vygotsky’s philosophy, language plays a central role in
the theory of human cognitive development. Language plays
multiple roles including culturally shaping the overt behavior
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of individuals as well as influencing their covert behavior,
such as thinking. Language has been defined as a psychologi-
cal tool that shapes other mental functions while at the same
time being socially-shaped itself (Kozulin, 1986). Vygotsky
believed that language and thought initially have different
roots but converge during the course of development and are
influenced bi-directionally thereafter (Kozulin, 1986).

To understand Vygotsky’s theory of individual conscious-
ness, first we need to conceptualize thought as socially based
(Vygotsky, 1979). In his view, higher mental functions are
products of psychological tools such as verbal language, sign
language, and logic. The use of socially-mediated language
allows for interpersonal communication. Pre-intellectual
language (e.g. screaming or cooing) and pre-intellectual
thought (e.g. wants and needs) may develop concurrently but
separately in children. Thought and speech begin as separate
functions, with no necessary connection between them, but
around age two language and thought come under bi-direction-
al influence, when a child learns to functionally use social
tools (such as verbal behavior). Until the child is able to learn
or relate his/her actions to the social-environmental contingen-
cies language cannot be acquired. Around this age, a relation-
ship between language and cognition begin to develop. The
relationship is more than the formal relation between the sign
(or word) and its meaning. Language and other socially
learned relations alter thought by setting up formal logical
rules (derived relational systems) and methods of problem

solving that are entirely verbal in nature (Vygotsky, 1986).

Vygotsky (1986) proposes that the first general concept
acquired by verbal children is the understanding that every
object should have a name. After the child is able to name
objects, he/she can then express thoughts in the form of needs
and wants. Once the child is able to name, and express wants,
language and thought begin a reciprocal interaction that shape
the form of thought and language through environmental
experience and inner speech. The social shaping of appropri-
ate vocal noises is dealt with in behavioral theory by differen-
tial reinforcement. The parents or caregivers give more
attention to a child when they make noises that more closely
approximate words. After the child has been able to properly
produce the sounds of a word they get social attention that
increases the future likelihood of similar responses (Skinner,
1953). After mastering the sounds needed to name an object
the child can then use the name of the object first as an echoic
(repeating the name after a verbal prompt), then as a tact
(naming an object in the presence of the object) and as a mand
(a demand or request for nonverbal action on the part of the
listener). The child in this manner learns to name the object
in the presence of a verbal prompt, learns to name the object in
the presence of the object, and learns that by requesting an
object in its absence he/she can acquire the object from the
listener (Pelaez, 1986). By repeated exposure the person can
come under the functional control of the object (Skinner,
1957).

Inner speech. Vygotsky (1986) states that inner speech
(private verbal behavior) is acquired in the same manner that
all other mental operations are learned (including vocal
speech). In language acquisition, the child starts forming
words and is able to use the correct forms of grammar and
structure before he/she has learned the formal rules of gram-
mar. As the child becomes more experienced he/she begins
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to use external prompts, cues, and verbal behavior in the form
of instructions to aid in problem solving. This is the begin-
ning of egocentric speech. Egocentric speech is a form of
self-talking with the function of inner speech, but an external
form (a form of speech that has the function of altering the
speakers own behavior). Examples of egocentric speech are
reading to one-self quietly, verbally sounding out words, and
counting on ones fingers. As egocentric speech develops the
child is able to begin “internalizing” the outward form of
language or using soundless speech, to count in his/her head
and use logical memory (operate with given relations and
derived relations in private verbal behavior). After the person
comes under the functional control of language, language
begins to have a large reciprocal effect with thought.

Thought and language are seen by Vygotsky (1986) as
two interacting spheres. In his view, speech is involved in
most thought, and thought is involved in most speech.
However, development of thought and speech are not parallel.
For example, there are aspects of thought such as emotions
(e.g., anger, joy, disgust) that can be verbally discussed, but
are not verbal in nature. That is, we can describe our own
emotions but the experience of emotions is not necessary
verbal. Conversely there are parts of speech in Vygotsky’s
conceptualization that do not require thought, such as reciting
a well-known poem or prayer. While these spheres are
mostly overlapping, the processes of thought and speech are
not the same, even though both are influenced “indirectly by
the process of verbal thought” or inner speech (Vygotsky,
1986).

An example of this interaction would be a person who
smells a particular kind of flower and then remembers
(through a history of conditioning) a long lost lover who used
to ornament his/her house with this kind of flower. As the
person uses inner speech in creating imaginary dialog of this
memory he/she may experience sadness realizing that they
should not have ended the relationship with this person
(emotional response). In this case inner speech may affect
and increase emotions indirectly. Reciprocally thoughtless
speech (such as a recital of an extremely well known poem)
can be influenced by inner speech by word substitution (e.g.,
saying the ex-lovers name in place of a similar sounding word
in the poem).

In short, the bifurcation of function and structure of inner
speech begins at the same time as the emergence of egocentric
speech. For Vygotsky thought development is contingent on
language, and language is socially determined. In this way a
child’s environment, and culture, play a pivotal role in
language and thought development.

Skinner and Vygotsky

Similarities exist between Vygotsky’s inner speech and
Skinner’s private verbal behavior. Both Skinner (1957) and
Vygotsky (1986) state that thinking is a process learned from
the verbal community, and learning to think is no different
than language acquisition or other socially-learned behavior.
Skinner goes so far as to say verbal behavior has no special
properties and obeys no special laws when compared to other
types of behavior (p.438). Vygotsky’s egocentric speech is
considered language (or verbal behavior), but the function of
egocentric overt behavior (develops simultaneously with inner
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speech) is different from the function of vocal verbal behavior
(e.g. directed speech). The function of egocentric speech is
to modify the behavior of the speaker (Vygotsky, 1986). This
notion of a changed function, with the internalization of
speech, is consistent with Skinner’s statement that any speaker
can be there own listener, and that individuals engage in self-
editing. The similarity of the two positions in the acquisition
of language and thought, or public and private verbal behav-
ior, is central to the both theories because they philosophically
share an externally based causation (that is, environmental
determinism).

A Skinnerian interpreting the above example may
conclude that a person who smells a particular kind of flower
and remembers a long lost lover who used to ornament his/her
house with this kind of flower because the response is under
stimulus control of the smell of the flower). If the person
uses inner speech in creating imaginary dialog of this memory
(hearing in the absence of the thing heard) he/she may
experience sadness or a similar emotion realizing that the
person is not present any longer (emotional response influ-
enced by absence of a source of reinforcement). In this case,
the speaker acting as his/her own listener, may produce a
verbal stimuli which evokes an emotional reaction on the part
of the listener (in the same skin). Reciprocally verbal
behavior (such as saying the ex-lovers name accidentally in
place of a similar sounding word in the poem) can be influ-

enced by multiple sources of control and response strength.

Both Skinner and Vygotsky omit some mental processes
from their interpretations of thinking and inner-speech, or
private verbal behavior (Vygotsky, 1986; Skinner, 1976) such
as emotions. Emotions are considered by Skinner to be a
reaction (or collateral byproduct) to environmental stimuli.
Skinner (1957, p.155) states: “The emotional reaction is
usually a by-product of some other verbal function” and
Vygotsky (p.78, 88) argues that emotions are part of our
thinking, which is indirectly influenced by inner speech, but
not verbal in nature. Consequently, both Skinner (p.215) and
Vygotsky (p.88) state that emotions can influence verbal
behavior just as they can be influenced by verbal behavior but
they are not verbal in nature.

CONCLUSION

While differences between behavior analytic theory and
Vygotsky’s developmental theory do exist, similarities were
highlighted. These similarities offer exciting possibilities for
collaborative research and expansion of the behavioral
methodology and theory in developmental psychology.
Vygotsky’s emphasis on context, setting, and his use of
culture make his theoretical approach to child psychology
particularly interesting, and a good fit within the overall
framework of behavioral psychology. Moreover, Vygotsky’s
focus on the social origins of higher mental functioning seems
theoretically consistent with aspects of the behavioral theory
of verbal behavior.
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Thinking as the Behaviorist Views It

Hayne W. Reese
Western Virginia University

The title of my paper is a paraphrase of the title of Watson's
1913 article, “Psychology as the Behaviorist Views It,” but
unlike Watson, I intend "the Behaviorist" to refer to Watson.
My paper is based largely on a paper Watson was invited to
present in a symposium to be conducted in September 1920 at
an international conference at Oxford University. The topic
of the symposium was Watson's theory of thinking and speech,
which he had presented a year before in his 1919 Psychology
from the Standpoint of a Behaviorist. Watson accepted the
invitation and wrote his presentation, but he was unable to
attend the conference because of events that began in April
1920 when his wife Mary Ickes discovered Watson's affair
with Rosalie Rayner and ended with Mary and John B.
Watson's divorce in December 1920. The paper Watson
would have presented was “Is Thinking Merely the Action of
Language Mechanisms?" It was published with the proceed-
ings of the symposium in the October 1920 issue of the British
Journal of Psychology.

Watson’s View of Thinking

The first question I will address is whether Watson acknowl-
edged the existence of thinking. He did. For example, he
said in the 1920 article that if a person is given a problem to
solve alone in a room and emerges after a while with the
problem solved, we are justified in inferring that the person
did something in the room that solved the problem. We could
not observe what the person did, but we are justified in trying
to infer what the person did. Watson went on to say that if
the person sits motionless before us and then writes down the
solution, we are justified in inferring that the person did
something to solve the problem and in trying to infer what that
something was. The generic name for what the person is
inferred to have done is thinking.

Watson’s View of Introspection

My second question is about the kind of evidence a behaviorist
could use to infer thinking. Watson recommended introspec-
tive reports. Edwin A. Locke said that “basic premises of
behaviorism” are determinism, epiphenomenalism, and
rejection of introspection as a scientific method. The first two
premises are correctly identified as basic; but the third premise
is correct only in a limited sense. Locke said that in behavior-
ism, introspective reports “may not be used to make inferences
regarding the subjects’s mental states or processes.”
Woodworth said in 1921 that behaviorists tried “to exclude
introspection altogether, and on principle” and he said in 1932
that Watson “announced that introspection must not be
employed, and that only motor (and glandular) activities must
be discovered.”

Neither Locke nor Woodworth cited any documentation,
and none exists. Watson gave as examples of activities to be

studied by behaviorists not only simple behaviors but also
brick laying and house building, which by no stretch of
antibehaviorist imagination can be classified as “motor (and
glandular) activities.” More to the present point, Watson said
that behaviorists can and should use introspective reports, but
must interpret them as what they really are--verbal, behavior
that can provide data for inferences about thinking. Behavior-
ists reject the classical view that introspective reports provide
direct, factual evidence about thinking.

One kind of verbal-report is the “thinking aloud” proce-
dure. A standard reference is Ericsson and Simon’s book
Protocol Analysis, but as Ericsson and Simon (1984) pointed
out, Watson had recommended in the 1920 article the same
procedure for the same purpose. The research participant is
given instruction in making cognitive behaviors overt by
expressing them aloud verbally, but this procedure is not
intended to be a version of the classical method of introspec-
tion. In introspection, the participant attempts to observe
thinking as it occurs and then to describe it; in thinking aloud,
the participant attempts to make covert thinking overt.
However, “thinking aloud” probably reflects inner speech
rather than thinking. This point leads to my third question,
about the relation between thinking and speech.

Inner Speech

The Soviet psychologist Lev Vygotsky conceptualized inner
speech as an abbreviated form of external speech. This view
is also held by others, including Watson, Max Muller, and
according to Muller, Leibniz. Vygotsky’s position was that
even though inner speech originates in external social speech,
inner speech does not have the same form, or syntax as
external speech because inner speech tends to preserve the
predicate of a sentence and to omit the rest. Inner speech also
does not have the same lexicon as external speech; external
speech is vocalized in words and depends on denotative
meanings, and inner speech is expressed in general senses of
words, including denotation and also connotation. Watson’s
position was virtually the same: “In salient talking or think-
ing...the implicit processes...would be so abbreviated, short-
circuited and economized that they would be unrecognizable
unless their formation had been watched from the transition
point where they are complete and social in character, to their
final stage where they will serve for individual but not for
social adjustments.”

The Soviet formulation of the relation of speech to
thinking seems very much like the formulations of Watson and
Skinner, but most of the apparent similarities are actually not
close. One real similarity is that Watson, Skinner, and the
Soviet theorists did not limit thinking to verbal behavior but
also included nonverbal behavior and all but ignored nonver-
bal thinking. One difference between the Soviet and behav-
ioral views is that in the Soviet view, thinking and speech
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were said to be separate, and thinking was said to shape
speech rather than to.be speech. As Sokolov said, “The same
thought can be expressed in different words and different
grammatical forms.” However, the Soviet theorists did not
explain what nonverbal thinking actually is.

Watson’s View of Thinking and Speech

Watson’s position on the relation of speech to thinking has
been misrepresented or at least oversimplified by most writers
who have mentioned it. The misrepresentation or oversimpli-
fication is that he believed that thinking is subvocal talking; it
appears in books by, for example, Roback in 1923, Roback
and Kiernan in 1969, Hergenhagen in 1976, Leahey in 1992,
and Schultz and Schultz in 1992, and in Skinner’s 1959
obituary of Watson. Actually, Watson believed that the
whole body is involved in thinking--he said, “We think with
our whole body.” Many others have held this view. For
example, Alexander Bain wrote in 1855, “Then brain is only a
part of the machinery of mind; for although a large part of all
the circles of mental action lie within the head, other parts
equally indispensable extend throughout the body.” Watson
said that thinking involves “internal speech,” or “subvocal
talking,” but “substitutions take place--for example, where the
shrug of the shoulders of the movement of any other bodily
part becomes substituted for a word. Soon any, and every
bodily response may become a word substitute.” If these
substitutions are overt, Watson said that they constitute
behaving rather than thinking because thinking is covert. He
ended his discussion in the 1930 edition of Behaviorism with
“We thus think and plan with the whole body. But since, as I
pointed out above word organization is, when present,
probably usually dominant over visceral and manual organiza-
tion, we can say that ‘thinking ' is largely subvocal talking--
provided we hasten to explain that it can occur without
words.”

However, Watson also said that conscious means verbal-
ized and that people have little if any memory for events that
occur before the age of 3 years because they did not verbalize
the events. Watson also argued that language hinders treat-
ment of problem behaviors because the client brings the old
environment along in the form of words and gestures. The
same point has been noted by Steve Hayes and Elizabeth
Gifford, among others.

The use of gestures in thinking is illustrated by an
anecdote Don Baer reported. He said that he wanted to
describe the extraction of square-roots by hand to illustrate a
point in a paper he was writing, but he could not remember
what number was doubled in the algorithm. He said that he
solved the problem by writing a number and beginning to go
through the steps, and that his hand automatically wrote the
doubled number at the appropriate step. He said, “My hand
still knew the algorithm, but ‘I’ did not...I induced what
doubled from what my hand wrote in extracting the root.”

I have used a similar technique to “remember” my nine-
digit identification code for making long-distance telephone
calls from my office and my seven-digit code for entering my
voicemail box. Ipunch what I believe is the first number and
my hand automatically punches the rest. William James
made the same point about other habitual acts: “Few men can
tell off-hand which sock, shoe, or trousers-leg they put on
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first. They must first mentally rehearse the act; and even that
is often insufficient--the act must be performed.” Many
children--and adults--remember which direction is “to the
right” by moving the writing hand as though writing, and |
have often remembered the locations of typewriter keys by
simulating in the air how to type a familiar word. I classify
such gestures as thinking even though they are overt. In this
respect I disagree with Watson and agree with Skinner’s
statement in Verbal Behavior that thinking can be verbal or
motoric and can be covert or overt.
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OBITUARY

Slobodan Boris Petrovich (1940-2000)

On February 11, 2000, in his sixtieth year, Slobodan Boris Petrovich died in Baltimore, following a massive heart attack. When
anyone who was acquainted with Slo (or Slobo, as he was at times called), even remotely, first heard of his passing, he or she would startle
and catch breath in a very personal way, for Slo’s relationship with so many was so deeply personal and meaningful. He cared very much
for so many, whether the relationship was scholarly, intellectual, simply social, or a mixture of these facets of acquaintance. Slo was a
superlative friend to many; he was helpful, understanding, loyal, and fun to be with. He was a concerned and model parent to his son
Boris. Slo had a great understanding of, and appreciated, fine food. As a generous host, he trained numerous friends in the appreciation of
great food from different cousines. In short, Slo was bigger than life. And his enjoyment of life could be characterized as falling well
beyond the sixth sigma above the mean.

He was the epitome of the interdisciplinary theorist and scientist, so is was no accident that he served as founder and creative director
of the Interdisciplinary Studies Program at his beloved University of Maryland at Baltimore County for some 15 years, in addition to his
membership in the Department of Psychology where he functioned, for some thirty years as an exciting professor of ethology and biopsy-
chology. Slo was a world-class scholar and researcher who had a perpetually-open mind. He could discuss and add depth and dimensional-
ity to almost any scientific topic or, for that matter, to any cultural, political, or social topic. As hereditary leader of his large family clan
living concurrently in the United States and in Serbia, he manifested serene wisdom, creativity, and decisiveness. He was never interested
in popularity, only in following the right policies and doing the right thing.

His constructive inputs greatly raised the quality of each of the myriad research studies on which he was consulted. In his own
research, he sought to map the functional relations provided by the interactions among the species-specific genotypes and unlearned
behavior repertories of the individuals of the different species with which he worked and the natural environmental units comprising the
environment. In these endeavors, he often looked to conditioning paradigms (and operant learning in particular) to highlight the proximal
causes of his explanation of process.

Now that Slo is gone, the lives of many of the individuals touched by him will miss those certain qualities that the relation with Slo
provided, qualities that made life so much more interesting and worthwhile, so much more exciting for each of us.

Jack Gewirtz (friend and colleague)
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Ethology and Attachment: A Historical Perspective

Eckhard H. Hess and Slobodan B. Petrovich*

An outline is presented of the assumptions underlying
earlier and contemporary ethology. An example of ethologi-
cal analysis is presented, with a focus on the ontogeny,
mediating mechanisms of causation, function and evolution of
cricket songs. In a historical frame, conceptual and method-
ological origins of modem ethology were sketched out and the
significance of important trends explored. The conclusion of
the analysis of this chapter is that researchers of human
development studying attachment under the aegis of ethologi-
cal theory have moved in a direction that diverges from the
conceptualizations and research emphases of contemporary
ethology. This paper describes elements of the ethological
approach to attachment in an attempt to facilitate an interdis-
ciplinary exchange among ethologists, and developmental
psychologists. Its purpose is to share a historical perspective
and habits of thought, and to communicate theoretical and
methodological developments and that have had an impact on
the ethological study of behavior.

At the, outset, our goal is to tell what ethology is about, in
a historical context. As an example, the treatment considers
the development, mediating mechanisms of causation, as well
as the function and evolution of the cricket's song. Then we
extrapolate some conceptual and methodological lessons of
interest and of use to a wider audience. Our treatment
proceeds with an appraisal of the contributions of ethology to
the study of human attachment. Finally, we focus on some of
the issues of relevance both to ethology and developmental
psychology, and evaluate whether or not human-development
theory and research on attachment in the frame of ethology
have diverged from the emphases of contemporary ethology.

What Ethology Is About: A Historical
Perspective On Some Conceptual And
Methodological Extrapolations

Ethology has been described as the biology of behavior
(Eibl-Eibesfeldt; 1975; Hinde, 1982; Tinbergen, 1963). While
ethology has a relatively long and interesting history
(Burghardt, 1986; Jaynes, 1969), for its most recent recogni-
tion it owes much to the contributions of a small group of
investigators, among whom Lorenz (1965, 1970, 1971, 1974),
Von Frisch (1967), and Tinbergen (1951, 1972) have received
widest recognition.

Currently, the ethological literature on various aspects of
animal (including human) behavior is so voluminous and
varied that it leaves one wondering what it is that ethologists
do not study. Faced with similar concerns, Tinbergen (1963)
suggested that, once behavior is adequately described and
operationalized, ethologists study its ontogeny or develop-
ment, its immediate causation or mechanisms, its adaptive
significance or function, and its evolutionary origins. In the
words of Hinde (1982):

Suppose you were asked, 'Why does your thumb move in a
different way from the other fingers?’ You might give an answer in
terms of the anatomy of the hand - the differences in skeletal
structure and muscle attachments between the thumb and the other
fingers: that would be an answer concerned with the immediate
causation of thumb movement. You might give an answer in terms
of the hand's embryology describing how, as the finger rudiments
developed, one came to have a different structure from the others. Or
you might give a functional answer-an opposable thumb makes it
easier for us to pick things up, climb trees, and so on. Or finally you
might say that we are descended from monkey-like creatures, and
monkeys have opposable thumbs, so of course we do too. This
would be an answer in terms of evolutionary origin. All of these
answers would be correct: no one would be complete. In the same
way, ethologists are interested in questions of all four types of
behavior. Indeed they believe that, although logically distinct and
independent, questions concerning immediate causation, develop-
ment, function and evolution are sometimes inter-fertile (p. 21).

As an example, we will briefly review the literature of cricket
songs. The research involved is representative of ethological
methodology. Our review includes the types of questions
asked, the experimental subjects employed, the nature of the
behavioral response studied and its measurement, comparative
analyses within and across species, as well as how ecological
example also can illustrate the process characteristic of
ontogeny, causation, function, and evolution of species-typic
isolation and of identification in simpler invertebrate systems.
Invertebrates, and insects in particular, tell an interesting story
(e.g., Wilson, 1975) and their message (even though unheard
of in this volume) is important for an understanding of
species-typic behavioral development.

Cricket-Song Study as an Example of
Behavioral Analyses in Ethology

There are approximately 3,000 species of crickets, of
which field crickets make up a special group of about 400.
The field crickets are the most familiar. Relatively large, they
are yellowish-brown insects known for their loud, musical
chirping. Male crickets produce sounds by rubbing together
stridulating areas located on the forewings and utilize a rapid
fluttering motion to produce a typical vibrato chirp. The
receiving auditory organs are tympana located within slits on
the forelegs. Most cricket species chirp at night, some during
the day, and others both day and night. In general, under-
standing of neurophysiological mechanisms involved in
cricket bioacoustics has few parallels, if any, in the animal
literature (Alexander, 1966; Bentley & Hoy, 1974; Ewing &
Hoyle, 1964; Huber, 1962; Rose, 1986).

In a southeastern region of the United States during
summer there are as many as 20 different species of tree
crickets producing discrete sounds, mostly the male's calling
song, the function of which is to attract the female for mating.
How does a female distinguish the sounds of a conspecific?
Studies have demonstrated that males of each species have a
particular pulse rate in their song, and it is this pulse rate that






