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Reflections on the Impact ofK & S as a
Systematic Textbook

Thom Verhave
Queens College, CUNY

We celebrate and honor two marvel-
lous teachers, whose impact on our lives
as psychologists as well as persons has
been enormous. It was Fred as well as
Nat who encouraged me to become not
only an experimental psychologist but a
historian of experimental psychology as
well. I honor them in that dual function.
My title is as dry as Arizona's desert

sand.... It was, however, exactly the
systematic nature of K & S that turned
on so many undergraduates at Columbia
College, myselfincluded. There are many
other reasons why we celebrate the book's
imminent 40th anniversary, but the ef-
fectiveness of Fred Keller's lectures can
not possibly have been one of them. He
denounced lectures on the basis ofa sound
psychological principle in K & S itself.
He then went on to invent The Person-
alized System of Instruction (PSI) to get
out ofthe business ofthrowing his verbal
pearls before incomprehending swine
(Keller, 1982). The sound principle Fred
appealed to for his rejection of the "Lec-
ture Method" is as old as it is important.
Here it is straight from our mentor's
pages:
The lecture method provides no reinforcement for
the hearer's speech except the long-delayed one of
examination and final grade. It is not to be won-
dered that, with the small comprehension achieved
by lectures, students often aim on examinations
only to reproduce verbatim the lecturer's words....
[it] inherently promises little for any but selected
audiences already so well trained in a special subject
matter that the heard words fit into, and generalize
with, a verbal repertory prepared in advance and
primed at high strength while listening. (p. 398)

This "Principle of Assimilation" was
familiar to 19th century psychologists and
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educators through the influence of J. F.
Herbart (1776-1841) and the Herbar-
tians (Dunkel, 1969, 1970; Herbart,
1897). New information, to be compre-
hended, must be "integrated," "assimi-
lated," "made to fit," or "restructured"
with knowledge already mastered. That,
in brief, was at the core of the concept of
Apperception from Herbart through
Wundt (Danziger, 1987; Lange, 1894). It
is restated over and over again by various
authors of different systematic persua-
sions (Haslerud, 1972; Ogden, 1914; Pi-
aget, 1926) and lies again at the very core
of the Human Information Processing
approach ofLindsay's and Norman's sys-
tematic cognitive textbook of 1977. PSI
will, no doubt, soon be reinvented as a
form of cognitive engineering.
How is it possible for so basic a prin-

ciple to be "rediscovered" over and over
again? The answer, in brief, is that there
is an inherently negative side to any sys-
tematic conceptual approach. On the one
hand, a systematic approach makes for
greater clarity and comprehension with
respect to the materials it includes. On
the other hand, it induces "conceptual
blinders" for whatever it excludes. A way
of being taught to "see things," is also a
way of learning "not to see" other things
(Burke, 1954). In addition, social mech-
anisms come into play: Prejudice against
others with a different systematic orien-
tation develops quickly among compet-
ing groups. The consequences for the pro-
gress of psychology as an experimental
science have been devastating. Experi-
mentalists ofdifferent systematic persua-
sions, such as Gestaltists, Hullians, Tol-
manians, Skinnerians, Lashleyans, and
Cognitivists of various stripes, have
fought nasty battles with each other, and
ignored or denigrated each other's con-
tributions. United and historically better
informed, they could have stood their
ground against the criticisms of non-ex-
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perimentalists. Divided, experimental-
ists have given undue weight to the crit-
icisms of logicians, linguists, and
philosophers who frequently have been
ignorant of the historical accumulation
of replicable experimental data and the
steady improvements in the research
methods that made gathering these data
possible. In science, method is the bot-
tom line. Let all data and theories be
wiped out, as long as the knowledge of
the methods by which they were obtained
would be preserved, everything else could
be rediscovered and reinvented
(Nietzsche, 1878 in Kaufman, 1954, pp.
63-64). I will return to this theme again.

In what does the "systematicity" ofK
& S consist? Not just in its implemen-
tation of the old and well established di-
dactic rule ofgently ascending from sim-
ple to more complex curricular material,
a corollary of Herbart's principle of as-
similation. What attracted me as a stu-
dent was the interplay between its con-
ceptual organization and the proof of
general conclusions by way of replicable
experimental data with single subjects. In
addition there was the book's insistent
appeal to experimental method as fun-
damental, and its explicit rejection ofau-
thority. As Richard M. Elliott put it suc-
cinctly in his Editor's Introduction "the
basis ofevery science lies not in talk and
proof by say-so, but in experimental
methods" (p. v). That was an appealing
message to me, a rebellious young man
whose experiences in Europe from 1940
through 1948 had left him with little trust
and respect for the "talk and say-so" by
the adults of those bitter days. Finally,
there was the promise that something im-
portant was happening, that psychology
need not, like philosophy, remain an
endless debating society in which no is-
sues and arguments could ever be re-
solved. Perhaps, just perhaps, psychol-
ogy might be able to join the ranks ofthe
more mature empirical sciences such as
physics, chemistry, physiology and ge-
netics. Perhaps the world would change
for the better after all. Why then not join
"the thinking and research of[this] active
group of psychologists in this country.
The members of [which] were mainly ex-

perimentalists, laboratory workers ...
unflaggingly on the lookout for funda-
mental principles ofbehavior" (Keller &
Schoenfeld, 1950, p. vii). Why not accept
so heady an invitation to join so impor-
tant an adventure in theNew World. And
so I did, and became an experimental
psychologist and an American citizen.

SYSTEMATIC PREDECESSORS
The system or organization Keller and

Schoenfeld imposed on their psycholog-
ical curriculum was, of course, largely
drawn from Skinner's Behavior of Or-
ganisms (1938). It is for this reason that
K & S could write in their preface that
they

had felt, for some time, the need for a book that
would integrate classical and contemporary thought
in a way that would adequately represent the dom-
inant theoretical trend of today. But when, at last,
we undertook to write it ourselves, we soon became
aware ofthe difficulties involved. We had no models
to work from, no tradition to follow, at the under-
graduate level of exposition. With respect to the
content as well as the form of our text, we had to
rely upon our own judgement, again and again-
often with misgivings. (pp. vii-viii)

K & S cite three earlier behavioristic
textbooks in their bibliography: J. B.
Watson's Psychology from the Stand-
point of a Behaviorist of 1919, Karl F.
Muenzinger's Psychology: The Science of
Behavior (1942) and the third edition of
1949 of J. F. Dashiell's Fundamentals of
General Psychology. The title of Da-
shiell's first edition of 1928 is signifi-
cantly different: Fundamentals ofObjec-
tive Psychology. That same year also saw
the publication of another "objective"
textbook: Human Behavior by Walter
Hunter (1928) whose graduate seminar
Fred and Fred were to attend at Harvard
in 1929. It was "a natural outgrowth of
my General Psychology" (1919), wrote
Hunter (1928, p. v).
Why did K& S not use these and other

earlier behavioristic textbooks for guid-
ance (Cole, 1939; Smith & Guthrie, 1929;
Starch, Stanton, & Koerth, 1936)? There
are two ready answers: 1. these books,
like Watson's of 1919 and Dashiell's and
Hunter's of 1928 were too old and out-
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dated; 2. they were irrelevant since they
were uninformed by the discoveries and
the systematic point ofview of Skinner's
Behavior of Organisms or "Reinforce-
ment Theory" in general (Keller, 1954).
The second answer must be qualified
somewhat since the expressed aim ofthe
K& S text was to "integrate classical and
contemporary thought" (p. vii). That was
also the aim of Cole's book (1939) and
Dashiell's three editions of 1928, 1937
and 1949. Wrote Dashiell in the preface
to the second edition:

New fields of research have led to mines of new
factual material. New facts, in their turn, have de-
manded strikingly new and fruitfil characteriza-
tions and interpretations.... All these and other
yeasts have been leavening the loaf. What the im-
mature student and thoughtless layman realize all
too little is that, like newer concepts in physics or
any other field of science, each advance does not
destroy the older view but amplifies it. (1937, p. v)

And so Dashiell, like K & S, incor-
porated experimental data from far and
wide. Wrote K & S: "Our systematic po-
sition has not kept us from looking at
facts in other theoretical contexts. Good
data are good data, regardless oftheory"
(p. 14). So I may add is good experimen-
tal methodology.
What then is the special contribution

K & S made to the education of myself
as an experimentalist and historian?
They-like Dashiell-taught their read-
ers to be objective and to look for good
data regardless of its source. Thus they
encouraged me to start digging into the
historical background of psychology. In
addition, they have imparted the classi-
cal experimental methodological tradi-
tion of the 19th century physiologist to
new generations of experimental psy-
chologists in the "rat laboratory." It is
here exactly that K & S, in contrast to
Dashiell, have, in my opinion, made their
most important and lasting contribution.
Systematic positions come and go as
structuralists, behaviorists, psycholin-
guists, and cognitivists have all found out
to their chagrin during the last four de-
cades (Baars, 1986). The methodology of
single subject experimentation, however,
has flourished since the days of Fechner,
Donders, Wundt, Ebbinghaus, Pavlov,

Skinner, and K & S. Today it is ready to
tackle the so-called higher mental pro-
cesses of human subjects without the
many pitfalls ofANOVA. Improved ex-
perimental methods lead to better data,
and better data lead in turn to better
grounded "systematic positions" with-
out a Deus ex Machina like Chomsky's
"Language Acquisition Device" (Ver-
have, 1972).
As I asserted above, much damage has

been done by the exclusivity and isola-
tion of different groups of experimental
psychologists. The existence of two dif-
ferent divisions of experimentalists in a
now moribund APA has been a scandal
and a calamity. Behaviorists, since the
days of John B. Watson, have also been
isolated and alienated from each other,
much to their own detriment. Dashiell
was too optimistic when he wrote in 1928
that only "the immature student and
thoughtless layman" do not appreciate
that in science, "each advance does not
destroy the older view but amplifies it"
(p. v). Experimental psychologists have
been their own worst enemies.

This is not the occasion to give a de-
tailed comparison of the order in which
behavioristic textbooks such as K & S
and Dashiell's lay out their curriculum.
But whether you turn to Watson's, Da-
shiell's, or K & S's, they all wind up with
an analysis of language, the traditional
"window on the mind" since Descartes.
It was the behaviorists' analysis of lan-
guage, of course, which was found to be
flawed by any number ofcritics. Just what
was the contribution of J. B. Watson and
other behaviorists to that analysis?

Let me selectively track the analysis of
how a "language habit" such as the prop-
er use of the word "orange," is learned
by infants starting with Watson's text-
book of 1919. These discussions, by the
very nature of a general term like "or-
ange," also present the first discussions
ofthe development ofNaming as well as
Equivalence classes, a topic which has
currently become a hot area of research
among members of this society. How
"naming" develops is also a hot topic
among cognitively oriented psycholo-
gists (Macnamara, 1982; Nelson, 1985).
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J. B. WATSON AS A
PIONEER DEVELOPMENTAL

PSYCHOLOGIST
Let's start then with John B. Watson's

1919 description of the development of
"language habits" as he called them.
Watson has hardly had a fair press among
psychologists since he was dismissed from
Johns Hopkins University because of a
divorce scandal. Much has been said and
written about him that merely shows
either the lack of any acquaintance with
what in fact he wrote or dwells on alleged
less pleasant sides of his character. His
extensive research with children has been
a well kept secret (Watson, 1917). I will
let Watson himself set the record straight
by presenting his account of the devel-
opment of verbal behavior in children.
An entire chapter (IX) is devoted to The
Genesis and Retention of Explicit and
Implicit Language Habits. The Introduc-
tion makes the, supposedly obvious, point
that "man is a social being and [that]
almost from birth language activity be-
comes a part ofhis every adjustment even
though that adjustment be made to other
than a social situation" (p. 310). It was
not obvious in 1919, and Nelson (1985,
1986) still feels obliged to argue the case
for social context in her important work
on the acquisition of shared (verbal)
meaning in children. Watson's stress on
the "environment" was part ofa broader
intellectual movement away from the
hereditarianism of the 19th century for
which all traits, physical and phrenologi-
cal, were due to "bad seed" or "good
stock" (Fowler, 1843, 1847; Galton,
1883, 1869). That broader movement
also included a stress on social or cultural
factors, as represented by Franz Boas,
Gabriel Tarde, George Herbert Mead,
John Dewey, A. P. Weiss, L. S. Vygotsky,
and Wilhelm Wundt's V6lkerpsycholo-
gie. The notion of authors, whose his-
torical knowledge is non-existent, that
Watson's environmentalism somehow
derives from John Locke's "blank slate"
(Small, 1990, p. 14) is pure mythology as
are so many other psychologists' notions
of "the origins of behaviorism," radical
or otherwise.

Watson's brief introduction concludes
by saying that "the subject of... lan-
guage processes ... is so vast and can be
approached from so many angles and
points of view that we can give only an
extremely meagre account of its main
features" (1919, p. 310). The next section
describes The Anatomical Basis of Lan-
guage, the larynx and The Production of
Laryngeal Sounds and, though it is of
interest, need not be discussed here (cf.
Dashiell, 1928). It is the next section on
The Formation of Language Habits that
provides the "baseline discussion" which
subsequent "objective" experimentalists
and theoretical thinkers such as Meyer,
Weiss, and Dashiell, expanded so as to
constitute the first phase in the devel-
opment ofan objective analysis ofverbal
and symbolic behavior.
There are two subsections in Wat-

sons's discussion: A. deals with The For-
mation of Explicit Language Habits, B.
with The Formation of Implicit Language
Habits. I will say nothing about Watson's
historically important analysis ofthe fac-
tors which change explicit into covert
speech (cf. Dashiell, 1928; Skinner, 1957).
It deserves a separate article. The dis-
cussion of Explicit Language Habits has
four parts:

1. Early Reflex and Instinctive Re-
sponses.

2. Early Vocal Habits.
3. Early Language Habits.
4. Rapidity of Formation of Language

Habits.
Section 1 begins with a discussion of

the "purely observational study" of the
"early sounds in infants," quoting from
a "Mrs. Blanton" without citing a ref-
erence. Watson had written his book in
a hurry (Pauly, 1986).

In 1917 M. G. Blanton had published
a paper on The behavior of the human
infant during the first thirty days of life.
Subsequent publications by Blanton, in
what had become an active area of re-
search since 1920, are listed in Dorothea
McCarthy's extensive survey of 1954 in
the Manual of Child Psychology which
also lists the articles by Drever (1915/
1916) and Bateman (1914) which were
the sources Watson used to present a



REFLECTIONS 55

graph dealing with "the speed of word
habit formation" to be discussed later.

Investigators interested in early lan-
guage development had long realized the
importance and necessity of descriptive
data which would constitute an inven-
tory ofthe initial vocal repertory ofyoung
infants (McCarthy, 1954). Watson la-
mented the fact that "no very satisfactory
laboratory study has yet been made of
the ... vastly complex ... early instinc-
tive vocal equipment of the infant" (p.
317) and makes some suggestions for fur-
ther research. As Dashiell points out in
the last edition (1949) of his text,
In America the use of strict scientific methods in
the observation of the human infant and child may
be said to have begun about 1910. In a psycholog-
ical laboratory attached to the maternity award of
the Johns Hopkins Hospital, Watson and his col-
leagues had the opportunity of studying newborn
subjects in experimentally controlled ways. (1949,
p. 66)

By 1917, Watson and his collaborators
had "had several hundreds of newborn
infants under observation" (Watson,
1917, p. 57).

VOCAL VERSUS LANGUAGE
HABITS

Watson (1919) begins by drawing a
distinction between "early vocal habits"
and "language habits" which though
learned, are a "mere sounding of words
ofthe non-instinctive type" (p. 318). They
have not "yet been connected up with
other vocal action and with general bodi-
ly actions" (p. 318). A similar distinction
between "proto-language" or "pre-lin-
guistic vocalizations" and "pre-lexical"
or "non-symbolic" language forms is still
prevalent in the current literature (Nel-
son, 1985, p. 80). To Watson such early
"vocal word habits" are formed in much
the same way as are other explicit habits,
an important and still controversial
statement that was to be repeated by
Dashiell in all three editions of his text-
book (1928-1949) and upheld again by
Skinner (1957). According to Watson,
only "one additional factor" seems to
come in which plays a special role in the
"fixing" of these "vocal word habits" as

contrasted with "the acquisition ofman-
ual habits": imitation. "In the labora-
tory," wrote Watson, "we have tried
many times to get children from ten to
eighteen months to imitate simple move-
ments, like putting the hand flat upon the
table, putting the two hands together, but
without much success" (p. 318). With
proper procedures, such "generalized im-
itation" has been demonstrated recently
by Poulson and Kymissis (1988). Wat-
son's failure here-he should have used
the infant's parents as models-is less
important than the fact that he pioneered
such studies and not Guillaume (1926).
In the case of"vocal acts" however, "im-
itation seems to be a process directly con-
nected with the establishment ofthe act"
(p. 319). Even so, Watson argued against
its importance for reasons that need not
concern us here (see pp. 259 & 318-319).

EARLY LANGUAGE HABITS
Wrote Watson (1919):

Vocal acts or habits ... do not become language
habits until they become associated with arm, hand
and leg activities and substitutable for them. This
probably accounts in a better way than any hypo-
thetical change in brain structure for the relatively
late putting on of language habits. As long as the
child remains in its crib, . . . or has the whole house-
hold to wait upon and anticipate its needs, there is
no necessity for it to develop language. If we ex-
amine the bodily habits of any child just prior to
the beginning of true language habits, we find that
it can respond appropriately to hundreds of objects
and situations, for example, to its doll, bottle, blocks,
rattle and many other things. Its environment is
becoming complex. Abbreviated and short-circuit-
ed actions become a necessity if it is to hold its own
in that environment and make progress. (p. 319)

Watson's (1919) account ofhow "word
meaning" develops goes as follows: As-
sume a child is looking for a favorite toy
which happens to utter the sound "tata"
rather frequently.
The attendant ... predicts that an old rag doll is
sought. She finds it, hands it to him and says, "Here's
your tata." Repeat this process long enough and
"tata" will be always used for rag doll and will
always be spoken whenever the doll is sought. (p.
320)

Thus, "... repeated again and again ...
the word gets tied up with the act ofseek-
ing the doll" (p. 320). It is "in this way
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[that] baby words grow up as the first
genuine form of true language organiza-
tion" (p. 320). "The putting on of con-
ventional speech habits is thus an illus-
tration of conditioned reflex level of
functioning [vocal habit] plus later as-
sociative connection of the word when
learned with the object for which the word
stands (true language habits)" (p. 320).
For Watson then, the development of
"true language habits" does not involve
the mere conditioning of "vocal" reflex-
es; it involves, in addition, subsequent
"associations" which turn words into
symbols. In this latter process, words, as
they are used by either children or the
adults around them, are connected with
the "bodily habits" which are in turn
connected with the objects that have con-
ventional "names." Thus in a more de-
tailed illustration ofthis process, Watson
describes how a child may initially come
to hear the spoken words and phrases
such as "box," "open box," "close box,"
and "put blocks in box" in the social con-
text of interacting with "a nurse" as, at
the same time, it executes appropriate
finger and hand movements. Once such
"conditioned reflexes" are "thoroughly
established," the toy box "which origi-
nally called out only bodily habits, now
begins to call out word habits. He says
'box' when it is handed to him, 'open
box' when he opens it" (p. 320). Thus the
box can now elicit either a "manual" or
"laryngeal" action.
It is at this point that the influence of the environ-
ment upon the shaping and forcing oflanguage hab-
its comes clearly to the front. There comes an oc-
casion when the box can be seen but not reached....
He speaks "box".... The attendant, hearing the
word box, hastens to put it in his hands. (p. 321)

Thus comes about "a substitution of
the language habit for a bodily habit." In
Walter Hunter's (1919, 1928) terms two
"functionally equivalent responses" have
been established, something very differ-
ent from a class of equivalent stimuli, of
course. In Skinner's (1957) terms, the
child has learned to "tact" as well as
"mand" a toy box. "This roughly marks,"
writes Watson (1919) with the charac-
teristic caution ofa researcher, "what we
might call the genesis of a true language

habit. It is a very inadequate account, but
we are forced to be content with it until
the process has been studied more care-
fully in the laboratory" (p. 321). Watson
ends this subsection by pointing out that
the learning processes involved in the de-
velopment of simple language habits are
the same as those involved in the devel-
opment ofany other habits. Language ac-
quisition is social only in that "the child
is surrounded by individuals who use
conventional word forms" and thus pro-
vide "the auditory and visual stimuli
which lead to such habit formation" (p.
321).

Section 4, on the Rapidity of Forma-
tion of Language Habits, presents an ear-
ly graphic presentation of the growth of
children's vocabulary ofwords as a func-
tion of age. It is based on data collected
by two investigators, J. Drever (1915/16)
and W. G. Bateman (1914). The figure
"gives a rough indication of the speed of
word habit formation" (pp. 321-322).
Children's "vocabularies increase with
astonishing rapidity" (p. 322), Watson
(1919) comments, a phenomenon that
George Miller and Noam Chomsky were
to make much hay with. Plots of similar
data can be found in many textbooks since
1919 and again in Katherine Nelson's
1985 book. The data, in spite of ambi-
guities about observer criteria for the oc-
currence ofa "word," are quite consistent
across investigators and raise the fun-
damental question about the "generativ-
ity" of symbolic behavior (cf. Haslerud,
1972; Osgood, 1953).
Watson's discussions of language

(1914, 1919) influenced subsequent be-
havioristic investigators such as Max
Meyer and his student, A. P. Weiss (Es-
per, 1968, 1973; Myer, 1921). Weiss
builds on Watson as well as Meyer, and
I will turn to his analysis next.

I will only bring out what is most nov-
el: an analysis ofnaming words as equiv-
alence classes in a discussion ofThe Gen-
eralizing Function of Language. The
source is The TheoreticalBasis ofHuman
Behavior (1925), a work dedicated to Max
F. Meyer. Wrote Weiss:
Because the word response is independent of the
sensory nature ofthe stimulus, many different stim-
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uli may release the same word reaction. This form
of behavior is known as generalization, and the
process may be described as the generalizing func-
tion of language. As a behavior category generali-
zation is a type ofsensory-motor mechanism in which
many different receptor patterns representative of
many different sensory situations and relations, are
connected to the same language response and through
this common path the individual may react in a
specific manner to all the objects and situations, and
relations thus connected, even though there is very
little sensorysimilarity between them [italics added].
(p. 297)

By way of illustration, Weiss discussed
the generalized language response ofthe wordfood
When the word apple was being taught as the re-
action to the sight of an apple, handling reactions
such as peeling, eating, hiding, cooking, were also
acquired. At a later time in the addition to the name
apple another name was taught, that of the word
food; for the object bread the child acquired the
name bread but also such handling reactions as
toasting, soaking in milk . .. and again the name
food which is also one ofthe names ofthe apple;....
The verbal responsefoodis thus a common sensory-
motor mechanism which connects the objects ap-
ple, bread, milk, with their respective handling re-
actions of peeling, slicing, boiling, drinking, etc.,
much more directly than with each other. (1925,
pp. 297-298)

Earlier, in his discussion ofhow a child
learns the name orange, Weiss, like Wat-
son before him, pointed out that this typ-
ically takes place in specific social situ-
ations such as the "breakfast situation"
[italics added]. Here, "certain elements
ofthis situation are constant from day to
day, -the sight of the parents, the table
appointments, the time of day, etc. The
child's verbal orange reaction (along with
many others) becomes part of the break-
fast situation" (1925, p. 294). The above
analysis has recently been restated by
Katherine Nelson in the metaphorical
terminology of "scripts," "slots," and
"event representations" (Nelson, 1985,
1986, 1988; Small, 1990).
Weiss (1925) sums up his discussion

as follows:
The speech mechanism that produces the word food
thus serves two purposes: (1) The sound ofthe word
foodmay act as a stimulus to prepare the individual
to react by any of the food handling reactions of
peeling, slicing, . . . , etc., when a given class ofnon-
similar sensory stimuli (foods) are presented. (2)
The sight of any new object which resembles the
edible food objects but for which the individual has
not learned a specific handling reaction, may release

the reaction food and this in turn the repertory of
food handling sensory-motor mechanisms so that
the new handling reaction which is formed may be
developed from those responses which require least
modification and which already represent the bio-
logically most adequate responses.... Simply stat-
ed the generalizing function of language organizes
the whole repertory ofreactions which the individ-
ual possesses into groups and sub-groups which are
made available through appropriate language stim-
uli, without the need of the stimuli of the actual
objects or situations. This makes possible an almost
unlimited refinement of behavior categories....
[And] an artificial set ofstimuli (words) may release
responses that are entirely dissimilar from the orig-
inal sensory learning conditions. (pp. 298-299)

Elsewhere in his book, Weiss referred to
the results of such learning processes as
the formation of "biosocial equiva-
lences" (1925, pp. 47 & 49; cf. Dashiell,
1937, p. vi).
To sum up, Weiss recognized two im-

portant "mechanisms" in which speech
is prominently implicated: (1) the for-
mation of biosocial equivalence classes
and (2) the transfer and generation ofnew
"handling reactions" to new objects
which resemble stimuli which are already
members of an equivalence class.

Let me now briefly return to the three
recurring themes of this talk: (a) experi-
mental psychologists have been their own
worst enemies, (b) the importance of ad-
equate experimental methodology, and
(c) the impact ofK & S on their students
at Columbia and elsewhere.

First consider that among "behavior-
ists" of various stripes, Equivalence
Classes and their importance have been
discovered at least three times, by A. P.
Weiss in the twenties, by J. J. Jenkins
during the sixties (Baars, 1986) and by
Murray Sidman in the seventies (Sid-
man, 1971). As far as Jenkins is con-
cerned, suffice it to say that his concep-
tion of the formation of an equivalence
class was less sophisticated than that of
Weiss and that his research program failed
due to inadequate methodology. We
cheerfully credit Murray Sidman with the
initiation of the latest revival of equiv-
alence class research with a more ade-
quate single subject methodology. As far
as cognitive psychologists are concerned,
they have been under the illusion that a
shift in jargon or just dreaming up new
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metaphors would automatically correct
the presumed faults of their behaviorist
past (Miller, 1974). So they have dis-
missed whatever sound data and meth-
odology was to be found in the behav-
ioristic literature. Thus can one of the
more promising and theoretically ori-
ented developmental psychologists such
as Katherine Nelson, who is interested
in how children develop word meanings
in social settings, be ignorant or unaware
of the contributions of Watson, Weiss,
Skinner, Sidman, etc.

I referred earlier to the work of Wat-
son, Weiss, and Dashiell as the first phase
in the history ofthe behavioristic assault
on the "Higher Mental Processes." The
second phase, represented by Cofer and
Foley (1942), Fred Keller's study of the
effect of the "Phonetic Equivalent" in
Morse Code training (Keller, Christo, &
Schoenfeld, 1946), Osgood (1953), Skin-
ner's Verbal Behavior (1957) and the K
& S text, has in my opinion come to an
end. The current research represents a
new phase for several reasons. Single sub-
ject methodology is being transformed by
the microcomputer revolution. We can
do things now that were inconceivable
10 years ago. Once effective software to
gather and analyze data has been written
it becomes essentially public domain once
the research has been published. This
means that anyone can now do single
subject research with human subjects and
will do so if it is indeed a better way of
doing things. I recommend we give our
software away to any other experimen-
talist who wants to use it. Equally im-
portant are the improvements in the ex-
perimental methodology used in current
equivalence research. Our own software
is an implementation ofFred Keller's PSI,
but dedicated to the effective formation
of equivalence classes for research pur-
poses.

WHAT WILL THE FUTURE BRING?
As behavior analysts we may well be

on our way to solve two problems that
have plagued experimental psychologists
since Ebbinghaus did his pioneering re-
search more than a hundred years ago.

Both problems are explicitly mentioned
by Donahoe and Palmer (1989).
They point out that Skinner's analysis

of verbal behavior represents an interpre-
tation of complex behavior by pursuing
"the implications of experimental-ana-
lytic principles ... using the conventions
of ordinary language" (p. 403). Further-
more what distinguishes such interpre-
tation "from mere speculation is that ...
it appeals only to processes that have been
identified in prior experimental analy-
ses" (p. 403). It has been the "prior ex-
perimental analysis" that throughout the
first and second phase has been lacking
or inadequate and thus left the interpre-
tation open to criticism. A better exper-
imental analysis of such cognitive pro-
cesses as induction and concept formation
or categorization will make interpreta-
tion either unnecessary or better ground-
ed(Lee, 1988).
They also point out that most human

experimentation is also a form of inter-
pretation.
This is so because the processes contributing to
complex behavior are not all under the control of
the experimenter. Although [such] research. . . may
carefully control the variables within the experi-
ment, the differing preexperimental selection his-
tories of the subjects outside the study cannot be
completely controlled or even described. (p. 403)

Better experimental methodology may
well be about to solve that problem too
by neutralizing a subject's prior history
or by tapping into it in a controlled way.
When that happens the old "Principle of
Assimilation" and the "Problem of
Transfer" (Haslerud, 1972; Woodworth,
1938) will have been operationalized and
will have been transformed into a set of
experimentally proven regularities or
"laws."
There are also signs that the mutual

isolation of the warring camps of exper-
imentalists may be coming to an end.
The fruitless battles of "Systems" and
"Philosophies" will be a thing of the im-
mature past.
We celebrate on this occasion the role

of two great teachers and their contri-
bution to our education. Nietzsche, re-
ferring to Schopenhauer, wrote that one
honors one's teacher by going beyond him
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(Nietsche, 1874). Science does this as a
matter ofcourse. The experimental anal-
ysis ofbehavior has only just begun (Lee,
1988).
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