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This article reports a study of the founding of applied behavior analysis through its publications.
Our methods included hand searches of sources (e.g., journals, reference lists), search terms (i.e.,
early, applied, behavioral, research, literature), inclusion criteria (e.g., the field’s applied
dimension), and (d) challenges to their face and content validity. Our results were 36 articles
published between 1959 and 1967 that we organized into 4 groups: 12 in 3 programs of research
and 24 others. Our discussion addresses (a) limitations in our method (e.g., the completeness of
our search), (b) challenges to the validity of our methods and results (e.g., convergent validity),
and (c) priority claims about the field’s founding. We conclude that the claims are irresolvable
because identification of the founding publications depends significantly on methods and because
the field’s founding was an evolutionary process. We close with suggestions for future research.

Key words: applied behavior analysis, history, publications, priority claims, method,

evolutionary epistemology

Behavior analysis is a field, a disci-
pline, and a practice. As a field, it
comprises the discipline and the prac-
tice, both named behavior analysis. As
a discipline, it comprises at least two
sciences and their philosophy. Its
basic science is the experimental
analysis of behavior. Its philosophy is
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'Its other sciences include behavioral syn-
theses and simulations’ (Epstein, 1984) and
translational research (Mace & Critchfield,
2010).
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radical behaviorism. Its applied sci-
ence is applied behavior analysis." In
this article, we address the founding
of applied behavior analysis as a
science, not the founding of behavior
analysis as a practice. The latter has
its own founding (see, e.g., Birn-
brauer, 1979; J. M. Johnston &
Shook, 1987). We begin with some
historical context.?

Setting aside the long past of
behavior analysis in Greek natural-
ism, the Scientific Revolution, and
the Enlightenment (Day, 1998; Smith,
1992), its short history began in late
19th-century and early 20th-century
United States. Among the participat-
ing factors were the progressive and
pragmatic American culture (O’Don-

2 Although the field of behavior analysis
comprises the discipline and practice of
behavior analysis and the discipline comprises,
at least, the experimental analysis of behavior,
applied behavior analysis, and radical behav-
iorism, we refer to applied behavior analysis as
a field for brevity’s sake, although we
distinguish it from the field of behavior
analysis more generally. The two fields should
not be conflated.
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nell, 1985); evolutionary biology,
including studies in comparative
psychology and animal behavior
(Boakes, 1984); general physiology,
including studies of biological func-
tioning (Pauly, 1987b); psychological
systems, including functionalism and
classical behaviorism (Heidbreder,
1933); universities, including Harvard,
Minnesota, and Indiana (e.g., Hearst
& Capshew, 1988); scientists (e.g.,
Jacques Loeb; Pauly, 1987a), men-
tors (e.g., William Crozier; Hacken-
berg, 1995), and individuals (e.g.,
B. F. Skinner, 1976, 1979); and
publications.

Although the first publication in
the discipline’s basic science was
Skinner’s (1930) dissertation, “On
the Conditions of Elicitation of Cer-
tain Eating Reflexes” (see Iversen,
1992), its founding publication
(founding and first publications are
not necessarily the same) was The
Behavior of Organisms: An Experi-
mental Analysis (Skinner, 1938; see

“A Celebration of The Behavior of

Organisms at Fifty,” 1988; T. Thomp-
son, 1988). In it, Skinner advanced a
science of instrumental, operant, or
purposive behavior (not reflexes) as
his subject matter.

As for the founding and first
publication in the discipline’s philos-
ophy of science, it was Skinner’s
(1945b) article, “The Operational
Analysis of Psychological Terms”
(Leigland, 1996; Moxley, 2001; see
Day, 1969; Malone, 2009, p. 492;
Pear, 2007, p. 134). In it, he made
three contributions. First, he named
the philosophy of his science radical
behaviorism, because everything psy-
chological is behavioral, where radi-
cal means ‘‘root” or ‘“‘thoroughgo-
ing.”” Second, he incorporated private
events into his system as behavior,
that is, as more functional relations
between responses and stimuli. And
third, he analyzed psychological
terms such as consciousness, will,
and feeling as verbal behavior occa-
sioned by behavior, that is, behaving
consciously, willfully, and with feel-

ing. The terms were not referents to
hypothetical constructs independent
of behavior that putatively explained
behavior (e.g., consciousness, will,
feeling; Moore, 2008; Schneider &
Morris, 1987; Skinner, 1989b).

Skinner’s basic science and philos-
ophy of science had antecedents, of
course. His subject matter was pre-
saged by Edward Thorndike’s (1898)
law of effect (Chance, 1999). His
research methods were grounded in
Claude Bernard’s (1865/1927), Jac-
ques Loeb’s (1912), and Ivan Pavlov’s
(1927) methods in biology, behavior,
and the nervous system, respectively
(Hackenberg, 1995; T. Thompson,
1984). His philosophy of science was
based on Francis Bacon’s (1624/1942,
1620/1960) and Ernst Mach’s (1897/
1959, 1883/1960) empirical, inductive
approaches to science and theory
(Marr, 1985; Smith, 1996). These
antecedents notwithstanding, Skin-
ner’s 1938 and 1945b publications
are widely regarded as the founding
publications in the discipline’s basic
science and its philosophy, although
we qualify this claim later.

As for the antecedents of applied
behavior analysis, several early pub-
lications are commonly cited. These
include Mary Cover Jones’s (1924)
article, “A Laboratory Study of Fear:
The Case of Peter,” which reported
eliminating a young boy’s fear of
rabbits through, in part, Pavlovian-
based systematic desensitization
(Kazdin, 1978, pp. 130-134; sece
Jones, 1974); Mowrer and Mowrer’s
(1938) article, “Enuresis: A Method
for Its Study and Treatment,” which
reported reducing children’s noctur-
nal enuresis with their Hullian-based
“bell-and-pad” method (Kazdin,
1978, pp. 137-140; see Mellon &
McGrath, 2000); and Paul Fuller’s
(1949) article, “Operant Condition-
ing of a Vegetative Human Organ-
ism,” which reported increasing the
arm movement of a comatose patient
through reinforcement (see Boyle &
Greer, 1983).
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Although these publications report-
ed applied research and behavioral
applications, they are not generally
regarded as the field’s founding pub-
lications because they were not con-
sistent enough with Baer, Wolf, and
Risley’s (1968) dimensions of applied
behavior analysis. Fuller’s (1949) pub-
lication, however, was transitional. It
was possibly the first published ap-
plied research on human behavior
that conceptualized the behavior as
“operant.”” He conveyed this in his
title and placed his study in the
operant literature. He concluded,
“Perhaps by beginning at the bottom
of the human scale, the transfer from
rat to man can be effected” (p. 590; see
Hake, 1982).%

Within a decade, the transfer was
being effected. Basic operant research
was being conducted with humans,
for instance, Sid Bijou’s studies of
reinforcement with typically develop-
ing children (e.g., Bijou, 1955, 1957;
see Morris, 2012) and Ogden Linds-
ley’s related studies with adult psy-
chiatric patients (e.g., Lindsley, 1956;
Lindsley, Hobika, & Etsten, 1961; see
Rutherford, 2003). Some applied
research analyzed socially important
behavior but not behavior that was
immediately important to its partici-
pants (e.g., Azrin & Lindsley’s 1956

3Prior to Fuller’s publication, Skinner had
taken up applications. In “Baby in a Box”
(Skinner, 1945a), he integrated materials
science with his scientific outlook on infant
health and behavior (Benjamin & Nielson-
Gammon, 1999). In Walden Two (Skinner,
1948), he offered a fictional extension of
operant principles to community practices
(Altus & Morris, 2004). And, in ““Pigeons in
a Pelican” (Skinner, 1960), he described
efforts during World War II to teach pigeons
to guide simulated missiles to precise destina-
tions (see Capshew, 1996). For a review of his
contributions to applied behavior analysis, see
Morris, Smith, and Altus (2005).

4Skinner’s (1953) book, Science and Human
Behavior, was also transitional. It has been
viewed as “‘the main factor responsible for the
development of the area called behavior
modification” (Michael, 1980, p. 364; see also
Marr, 2003, p. 311). As such, it fathered the
field of applied behavior analysis (Morris et
al., 2005, pp. 111-114).

study of children’s cooperation).
Other applied research analyzed be-
havior that was important to its
participants in order to understand
it, albeit not to improve it (e.g.,
Flanagan, Goldiamond, & Azrin’s
1958 analysis of the operant proper-
ties of adult stuttering). Still other
applied research analyzed behavioral
applications that improved behavior
(e.g., Williams’s 1959 report of re-
ducing a young boy’s bedtime tan-
trums through extinction).

This history notwithstanding, the
founding of applied behavior analysis
through its publications has not been
systematically studied, although it
has been reviewed (e.g., Kazdin,
1978) and analyzed (e.g., Rutherford,
2009). Moreover, the publications are
subject to conflicting priority claims
(see, e.g., Goodall, 1972; Kazdin,
1978). For these reasons, we under-
took this study of the field’s founding
or, if that proved futile, then a study
of the nature of its founding. It is
organized by (a) a method section
that describes our search method,
search terms, and inclusion criteria,
as well as challenges to their validity;
(b) a results section that identifies the
publications we included and exclud-
ed; and (c) a discussion section that
addresses limitations in our study,
challenges to its validity, and our
conclusion that identification of the
field’s founding publications is irre-
solvable. We close with suggestions
for further research.

CAVEATS

We begin with several caveats.
First, we undertook this study with
no a priori theories, hypotheses, or
predictions about the field’s founding
publications or the nature of its
founding, but we had hunches. Our
purpose was empirical and inductive:
to identify the publications. Second,
although we identify founding publi-
cations, we do not review them
chronologically. As will be shown,
our conclusion precludes that. Third,
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our historiography is not a narrative
history. Its methods, results, and
discussion are the bases of narratives
that come later. Fourth, identifica-
tion of the publications proved to be
difficult because of the field’s multi-
ple foundings, conflicting priority
claims, and myriad incidental factors.
As a result, we address limitations
and challenges to our study at length.
This is sometimes tedious in detail
and repetitive in style, but it is
necessary for clarity’s sake, especially
when our conclusions differ from
received views.

METHOD

We hand-searched four sources: (a)
primary sources, mainly journals
(e.g., Journal of the Experimental
Analysis of Behavior [JEAB]); (b)
secondary sources, including books
on behavior modification and applied
behavior analysis (e.g., Bandura,
1969), edited books of original chap-
ters (e.g., Krasner & Ullmann, 1965),
books, chapters, and articles on the
field’s history (e.g., Kazdin, 1978),
and early reviews of the literature
(c.g., Grossberg, 1964); (c) tertiary
sources, including edited books of
mainly reprinted articles (hereafter,
“books of reprinted publications™;
e.g., Ulrich, Stacknik, & Mabry,
1966),°> trade books on behavior
modification (e.g., Hilts, 1974), and
articles in the popular press (e.g.,
Goodall, 1972); and (d) the reference
sections in all the foregoing. In our
search, we sought publications that
met our inclusion criteria for the
terms early (not earliest), applied,
behavioral, research, and literature.

Our search method, search terms,
and inclusion criteria were selective,
of course, which challenges their
validity. In psychometrics, these are
challenges to their face and content

SThese books reprint not only articles but
also chapters, technical reports, original con-
tributions, revisions of articles, previously
unpublished manuscripts, conference presen-
tations, and colloquia.

validity (Anastasi & Urbina, 1997,
Kazdin, 2003; Shadish, Cook, &
Campbell, 2002). In our study and
in psychometrics, the assessment of
face and content validity is similar:
They are descriptive, not statistical.
Still, these challenges from psycho-
metrics are more analogous than
direct, but we appropriate the analo-
gy nonetheless because the challenges
are informative. We begin with our
search method and search terms and
their face validity, and then address
our inclusion criteria and its content
validity.

Search Method and Search Terms

As for our search method, we did
not conduct a systematic review of the
literature (see Higgins & Green, 2008).
Our study was not a review of research
methods and results for discerning
what works. We also did not search
the PubMed or PsycINFO databases.
Although our terms early (ie., a
specific date) and literature (ie., a
type of publication) were well suited
for culling publications from these
databases, our other terms (applied,
behavioral, and research) were not.
They were so broad that we would
have had to hand-search most of the
literature anyway. So, we used stan-
dard hand-search methods from the
start for the five terms that charac-
terized the literature we sought to
identify (on hand searches, see Fink,
2005; C. Hart, 2001).

Face Validity

Face validity is “not ... what the
test actually measures, but ... what it
appears superficially to measure”
(Anastasi & Urbina, 1997, p. 117),
that is, ‘“the extent to which a
measure appears to assess the con-
struct of interest” (Kazdin, 2003,
p- 359). This is analogous to the
extent that our search method and
terms appeared to be capable of
identifying the founding publications.
Being ““standard” is evidence of our
search method’s face validity. “Char-
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acterizing” the literature is evidence
of our search terms’ face validity.

Inclusion Criteria

Content validity is the extent to
which “the test content ... covers a
representative sample of the behavior
domain to be measured” (Anastasi &
Urbina, 1997, p. 114-115), that is, of
“the relation of the items to the con-
cept underlying the measure” (Kaz-
din, 2003, p. 359). This is analogous
to the extent that our inclusion
criteria were related to the field’s
founding publications. In particular,
our criteria were consistent with Baer
et al.’s (1968) article, ““Some Current
Dimensions of Applied Behavior
Analysis.” It was a “‘citation classic”
in the social science citation literature
(Baer, 1982; see Garfield, 1977), was
the most cited publication of the
Journal of Applied Behavior Analysis
(JABA; Laties & Mace, 1993), and
was ranked atop the “‘essential behav-
ior-analytic journal articles and
books” by JABA editorial board
members (Saville, Beal, & Buskist,
2002, p. 30). Our inclusion criteria,
however, were not restricted to Baer
et al.’s dimensions, which we describe
next along with their content validity.

The early literature. Our inclusion
criterion for the early literature was
publications prior to 1968, that is,
prior to the inception of JABA, in
which context the term applied behav-
ior analysis was coined (Risley, 2006;
Wolf, 1993).° This excluded all of

°The terms behavior analysis and behavior
analyst are seemingly based on the term
applied behavior analysis. We do not find them
before 1968, but thereafter they were used in
the context of applications (e.g., Goldiamond,
1973), most obviously at the 1974 Drake
Conference on Professional Issues in Behavior
Analysis (Wood, 1975¢). The published con-
ference proceedings contain such terms and
phrases as ““behavior analysis procedures and
programs” (Wood, 1975b, p. xvii), “the field
of behavior analysis” (Wood, 1975a, p. xiii),
““a profession called behavior analysis” (Mal-
ott, 1975, p. 39), and the ““behavior analyst”
(Sulzer-Azaroff, Thaw, & Thomas, 1975,
pp. 52, 57).
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JABA’s publications (e.g., Baer et al.,
1968) and post-1967 publications in
JEAB (e.g., Touchette, 1968), in
books of reprinted publications (e.g.,
O’Leary & O’Leary, 1972), and in
edited books (e.g., Neuringer & Mi-
chael, 1970), as well as post-1967
books themselves; books of reprinted
publications (e.g., Sloane & MacAu-
lay, 1968), edited books (e.g., Bijou
& Ribes-Inesta, 1972), and authored
books (e.g., Kanfer & Phillips,
1970).

As for the content validity of our
inclusion criterion for early, our
criterion was to ‘“‘prior to 1968
because JABA’s inception presumed
that suitable research existed for
submission, review, and publication.
It did. When the possibility of
publishing JABA was first formally
discussed by the Society for the
Experimental Analysis of Behavior
(SEAB) on April 6, 1967, Nate Azrin
was asked to look into its viability.
Vic Laties (1987) reported that “Az-
rin ... conducted a telephone survey
of about a dozen likely contributors
of hard-data articles and found that
they were at least 23 manuscripts that
would be promised to the new
journal if it were started” (p. 505).
Baer et al. (1968) later noted, ““Such
applications have appeared in recent
years. Their current number and the
interest they create apparently suffice
to generate a journal for their dis-
play” (p. 91). We respected the date
of JABA’s publication as one end-
point in the field’s founding.

The applied literature. Our inclu-
sion criterion for the applied literature
was publications that are consistent
with Baer et al.’s (1968) description of
the “applied” dimension of applied
behavior analysis:

The label applied is not determined by the
research procedures used but by the interest in
which society shows in the problems being
studied. In behavioral application, the behav-
ior, stimuli, and/or organism under study are
chosen based on their importance to man and
society [hereafter society], rather than on their
importance to theory. (p. 92)
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A page later, they added, “The prima-
ry question in the evaluation of applied
research is: how immediately impor-
tant is the behavior ... to [the] subject”
(p. 93, hereafter, the participant).

Our inclusion criterion, however,
was more restrictive. First, it required
that the behavior not only had to be
important to society (e.g., creativity),
but also to the participants (e.g.,
stuttering). Second, it required that
the behavior not only had to be
analyzed in what Baer et al. (1968)
called ““applied research” (p. 92), for
instance, on a behavior’s operant
properties (e.g., reinforcibility), but
also that the behavior had to be
improved in what they called “be-
havioral applications” (p. 92; see
Azrin, 1977). This latter requirement
is consistent with Baer et al’s de-
scription of the field’s “‘effective”
dimension: “The theoretical impor-
tance of a variable is usually not at
issue. Its practical importance, spe-
cifically its power in altering behavior
enough to be socially important, is
the essential criterion” (p. 96).

These criteria excluded several class-
es of publications, among them (a)
basic research in the experimental
analysis of nonhuman behavior, begin-
ning with Skinner’s research through
1967 (see Honig, 1966); (b) analyses
and syntheses (or simulations)’ of
socially important nonhuman behavior
in laboratory settings (e.g., anxiety in
rats and cooperation in pigeons; Estes
& Skinner, 1941; Skinner, 1962; see

7A behavioral synthesis is both a process
and a product. As a process, it is the
production or creation of more complex
behavior out of its less complex components,
the latter having been discerned through
experimental analyses or behavioral interpre-
tations. As a product, a synthesis is the result
of this process (Catania, 2013, pp. 465, 468). A
behavioral simulation is also a process and a
product, but it may be simple or complex and
synthesized or not. It is a model of behavior
based on behavior as a subject matter (e.g.,
animal simulations of human cognition, hu-
man simulations of psychiatric disorders) or
on nonbehavioral subject matter (e.g., com-
puter simulations; see Epstein, 1984).

Epstein, 1984); (c) basic research in the
experimental analysis of human behav-
ior (i.e., human operant behavior; e.g.,
Bijou, 1955; Gewirtz & Baer, 1958;
Lindsley, 1956; see Rutherford, 2003);
(d) analyses and syntheses of socially
important human behavior in labora-
tory settings (e.g., cooperation and
competition; Azrin & Lindsley, 1956;
D. J. Cohen, 1962); (e) analyses and
syntheses of human behavior that is
important to the participants in labo-
ratory settings (e.g., stuttering, Flana-
gan et al., 1958; thumb sucking, Baer,
1962; body tics, Barrett, 1962; and self-
destructive behavior, Lovaas, Freitag,
Gold, & Kassorla, 1965); (f) analyses
and syntheses of human behavior that
is important to society, conducted in
applied settings (e.g., the arm move-
ment of a comatose patient, Fuller,
1949); and (g) analyses and syntheses of
human behavior that is important to
the participants, conducted in applied
settings (e.g., psychiatric symptoms
in institutions, Ayllon, Haughton, &
Hughes, 1965). In other words, our
criterion for applied excluded research
that was not a behavioral application.

As for the content validity of our
inclusion criterion for applied, our
criterion was restricted to behavioral
applications because they were the
field’s distinguishing characteristic.
Even though Baer et al’s (1968)
applied dimension included applied
research that was not a behavioral
application (e.g., on behavior’s operant
properties; see Birnbrauer, 1979; Deitz,
1983; J. M. Johnston, 1996), behavior
analysis would not have become a
practice without its application.

The behavioral literature. Our in-
clusion criterion for the behavioral
literature was publications consistent
with Baer et al.’s (1968) description
of the “‘conceptual systems’ dimen-
sion of applied behavior analysis:
“The field ... will probably advance
best if the published descriptions of
its procedures are not only precisely
technological, but also strive for
relevance to principle” (p. 96). Al-
though Baer et al. did not specify a
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particular system, it was Skinner’s.
They referred only to operant princi-
ples, specifically, to operant rein-
forcement and stimulus control (see
Skinner, 1938, 1953). They did not
refer to Ivan Pavlov’s (1927) classical
conditioning, Edwin Guthrie’s (1935)
contiguity theory, Edward Tolman’s
(1932) purposive behaviorism, or
Clark Hull’s (1943) drive-reduction
learning theory. When publications
drew from those systems, however,
we included those in which Skinner’s
science was the basis for their appli-
cations (i.e., operant procedures).
This was also the science on which
Baer’s, Wolf’s, and Risley’s doctoral
training was based (see, e.g., Gewirtz
& Baer, 1958; Risley, 1964; Wolf,
1963).

This criterion excluded the behav-
ior therapy literature based on Pav-
lov’s and Hull’s systems (see, e.g.,
Jones, 1924; Mowrer & Mowrer,
1938; Salter, 1961; Wolpe & Lazarus,
1966), even though Pavlov’s science
was (and is) included in behavior
analysis (see, e.g., Keller & Schoen-
feld, 1950, pp. 1-35; Skinner, 1953,
pp. 45-58), as were (and are) Pavlov-
ian-based therapies (Martin & Pear,
2002, pp. 339-353; Miltenberger,
2008, pp. 541-563; see Skinner,
1988).8 We did not exclude Staats’s
system (known as social, psycholog-
ical, and paradigmatic behaviorism;
e.g., Staats, 1975, 1981), which is a
somewhat eclectic ““learning theory”
(Staats, 1957) that included descrip-
tive concepts that tended toward
explanatory constructs (e.g., the re-
ification of behavioral repertoires;
e.g., personality; see Plaud, 1995).
We did not exclude it because, first, it
was published after 1967 and second,

8 Although contemporary textbooks on
behavior modification include behavior ther-
apy (e.g., Martin & Pear, 2002, pp. 339-353;
Miltenberger, 2008, pp. 541-563), those on
applied behavior analysis often do not (e.g.,
Cooper et al., 2007; Fisher, Piazza, & Roane,
2011; Mayer, Sulzer-Azaroff, & Wallace,
2012; but see Chance, 1998, pp. 363-396).

because his early applications were
based on Skinner’s science.

As for the content validity of our
inclusion criterion for behavioral, our
criterion was Skinner’s conceptual
system, because this was the field’s
system from the start. For instance, in
a June 30, 2012, search for the terms
Pavlov, classical, and respondent in
JABA’s abstracts at SEAB’s website
(http://seab.envmed. rochester.edu/
society/), we found 348 articles, but
only three of them reported research
based on Pavlov’s system (i.e., Han-
sen, 1979; Kelley, Jarvie, Middleb-
rook, McNeer, & Drabman, 1984;
Whitehead, Lurie, & Blackwell,
1976). Of the publications we identi-
fied in the field’s founding, only three
drew from systems other that Skin-
ner’s, for instance, Pavlov’s and
Hull’s (i.e., Neale, 1963; Hewett,
1964, 1965). We included them, how-
ever, because their applications were
based on Skinner’s science.

The research literature. Our inclu-
sion criterion for the research litera-
ture was publications consistent with
Baer et al.’s (1968) description of the
“analytic” dimension of applied be-
havior analysis, which required ‘“‘a
believable demonstration of the
events that can be responsible for
the occurrence or nonoccurrence of
that behavior. An experimenter has
achieved an analysis of behavior
when he can exercise control over
it” (pp. 93-94). They then described
two means of achieving a believable
demonstration: reversal and multiple
baseline designs.

Our inclusion criterion, however,
was both more and less restrictive
than Baer et al. (1968). It was more
restrictive in requiring reports of data
on the behavior of individuals, not
data aggregated across them (i.e., on
the behavior of groups). It was less
restrictive in not requiring displays of
data in research designs, only that the
results were based on direct observa-
tion and were reported objectively
(i.e., quantitative descriptions based
on direct observation; e.g., Isaacs,
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Thomas, & Goldiamond, 1960; Zim-
merman & Zimmerman, 1962).

Overall, these criteria excluded
several additional classes of publica-
tions, among them reports of (a)
purely descriptive research (see Bijou,
Peterson, & Ault, 1968), but we
found none, perhaps because of Baer
et al.’s (1968) admonition that “non-
experimental analysis is a contradic-
tion in terms” (p. 92), although this is
not an admonition today (R. H.
Thompson & Borrero, 2011); (b)
qualitative research (e.g., DeMyer &
Ferster’s 1962 account of teaching
social behavior to children with
autism); (c) behavioral interpreta-
tions (e.g., Ayllon, Haughton, &
Osmond’s 1964 interpretation of
chronic anorexia); and (d) research
methods and apparatus (e.g., Ferster
& DeMyer’s 1962 research prepara-
tion for analyzing the behavior of
children with autism).

As for the content validity of our
inclusion criterion for the research
literature, our criterion was more
restrictive than Baer et al. (1968) in
requiring data on the behavior of
individuals because the behavior of
groups is rarely representative of
those of individuals. In addition,
group data conceal within- and be-
tween-individual variability that is
the science’s purpose to control
(Baer, 1977; J. M. Johnston &
Pennypacker, 2009; Sidman, 1960).
Data on the behavior of individuals
was integral to Skinner’s system, as
well as JEAB’s purview: “A journal
primarily for the original publication
of experiments relevant to the be-
havior of individual organisms”
(seab.envmed.rochester.edu/society/).
Although Baer et al. addressed only
data on individual behavior (e.g.,
pp. 91, 93-95), they did not preclude
group data and neither did (or does)
JABA: “[JABA] is primarily for the
original publication of experimental
research involving applications of
the analysis of behavior to problems
of social importance” (seab.envmed.
rochester.edu/society/). The hallmark
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of applied behavior analysis, however,
is individual behavior for the reasons
stated above and because individual
behavior is necessary for the develop-
ment of effective applications (see
Bailey & Burch, 2002, p. 4; Cooper,
Heron, & Heward, 2007, p. 4; J. M.
Johnston & Pennypacker, 2009,
pp. 23-24; Kennedy, 2005, p. 12ff).

Our criterion was less restrictive
than Baer et al. (1968) in not re-
quiring experimental designs because
the designs were being formalized
while the field was being founded
(Risley, 1997, 2005, 2006). If we had
required those designs, we would
have excluded at least seven publica-
tions, one of them in JEAB (i.e.,
Zimmerman & Zimmerman, 1962)
and two that were reprinted in the
majority of the pre-1968 books of
reprinted publications (i.e., Isaacs
et al., 1960; Zimmerman & Zimmer-
man, 1962). This criterion, however,
did not mean that we included purely
descriptive research. All of the publica-
tions were behavioral applications.

The literature. Our inclusion crite-
rion for the literature was original
reports of research in peer-refereed
journals. This was (and is) JABA’s
purview: JABA ‘‘is primarily for the
original publication of reports of
experimental research involving ap-
plications of the experimental analy-
sis of behavior to problems of social
importance”  (seab.envmed.roches-
ter.edu/society/).

This criterion excluded several
more classes of publications, among
them reports in (a) the popular press
(e.g., Psychology Today, established
in 1967); (b) conference proceedings
(e.g., of the American Psychological
Association [APA]); and (¢) newslet-
ters, for instance, APA’s Division 25
Recorder (established in 1965), which
was the newsletter of APA’s Division
25 for the Experimental Analysis of
Behavior (established in 1964), now
the Division for Behavior Analysis
(1998 to the present), and the AABT
Newsletter (established in 1966),
which was the newsletter of the
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Association for the Advancement of
Behavioral Therapies (established in
1966), now for the Association for
Behavioral and Cognitive Therapies
(2005 to the present), but we found
none. The criterion also excluded (d)
publications in nonrefereed journals
(e.g., Psychological Reports; e.g.,
Goldiamond, 1965); (e) publications
in books of reprinted publications
(e.g., Keller, 1963, reprinted as Kel-
ler, 1966); (f) chapters in edited books
(e.g., Ferster, 1965); (g) books of
reprinted publications (e.g., Staats,
1964b); (h) edited books (e.g., Kras-
ner & Ullmann, 1965); and (i) au-
thored books (e.g., Staats & Staats,
1963; see Drash & Freeman, 1973), as
well as trade publications.

As for the content validity of our
inclusion criterion for the literature,
our criterion was consistent with the
functions of peer-refereed journals.
These are (a) to examine and verify
new knowledge, (b) to certify priority
claims and disputes about the knowl-
edge, and (c) to establish and convey
a scientist’s credibility and merit (see
Garvey & Griffith, 1971; Griffith &
Miller, 1971; see Grantham, 2011;
Kronick, 1976; Meadows, 1979; on
the history of scientific journals).
Moreover, in restricting publications
to peer-refereed journals, we general-
ly insured that they underwent more
rigorous peer review than other
publications and, as a result, were
higher in quality and thus more likely
to be founding.

Conclusion. This section has de-
scribed our search method, search
terms, and inclusion criteria for
identification of the early applied
behavioral research literature. They
were selective, of course (any method,
terms, and criteria would be), but
they were not subjective. We strived
toward Baer et al.’s (1968) “‘techno-
logical dimension,” such that ‘“a
typically trained reader could repli-
cate [our] procedure well enough to
produce the same results” (p. 95).
Our method, terms, and criteria were
also not arbitrary. Our method was a

standard hand-search method, and
our terms characterized the publica-
tions we sought to identify. Both had
face validity, given our purpose. Our
inclusion criteria were consistent with
Baer et al.’s dimensions but were not
restricted to them. If they had been,
we would have included publications
that did not exemplify the field’s
distinguishing characteristics (e.g.,
applied research that was not a
behavioral application) and excluded
those that could not exemplify those
characteristics because they were in
the process of being formalized (e.g.,
research designs). Our criteria had
content validity, given our purposes.

JABA articles. Finally, we searched
for publications in the first volume of
JABA that met our inclusion criteria
for the terms applied, behavioral,
research, and the [iterature. This
allowed us to compare the early
applied behavioral research literature
with that first formally identified as
applied behavior analysis by virtue of
the latter’s being published in JA4BA.

RESULTS

We identified 36 publications in
the founding of applied behavior
analysis, which we organize into four
groups. These were four articles pub-
lished in Ayllon’s first program of
research, two in Staats’s first pro-
gram, six in Wolf’s first two pro-
grams, and 24 other publications. We
describe these groups below, as well
as publications we excluded.

The Early Applied Behavioral
Research Literature

Ayllon’s publications. During a
1958 summer internship at Saskatch-
ewan Hospital in Weyburn, Saskatch-
ewan, Canada, Ted Ayllon began a
program of research (1958-1961) with
adult psychiatric patients. It yielded
eight publications between 1959 and
1965; we included four of them. The
first was Ayllon and Michael’s (1959)
report of reducing the “‘persistent
problem behavior” of psychiatric pa-
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tients (e.g., psychotic talk, hoarding,
refusal to self-feed) by training hospi-
tal personnel to use operant proce-
dures (e.g., reinforcement, extinction).
The three other publications were
Ayllon and Haughton’s (1962) report
of increasing mealtime attendance and
eating; Ayllon’s (1963) report of de-
creasing stealing food, hoarding tow-
els, and wearing excessive clothing;
and Ayllon and Haughton’s (1964)
report of decreasing nonorganic psy-
chiatric complaints.

We excluded Ayllon et al.’s (1964)
report of chronic anorexia (a behavior-
al interpretation); Ayllon’s (1965) re-
port of increasing mealtime attendance
and eating (a chapter); Ayllon et al.’s
(1965) report of symptomatic behavior
(applied research, not a behavioral
application); and Haughton and Ayl-
lon’s (1965) reprint of Ayllon et al.
(1965) (a chapter and applied research,
not a behavioral application).

Staats’s publications. By 1958, Art
Staats had developed operant proce-
dures for teaching reading and, in
1959, began a program of research
with children and adolescents at
Arizona State University that ended
at the University of Wisconsin in
1966. It yielded nine publications
between 1962 and 1970; we included
two of them. The first was Staats and
Butterfield’s (1965) report of improv-
ing the vocabulary, amount of read-
ing, and reading level of a ““culturally
deprived juvenile delinquent” with a
token reinforcement system and read-
ing curriculum and, concomitantly,
improving his classroom behavior
(e.g., fewer disruptions). The second
was Staats, Minke, Goodwin, and
Landeen’s (1967) replication of this
program with 18 junior high school
youths, many with disabilities, by
“subprofessional therapy-technicians™
(e.g., adult volunteers).

We excluded Staats’s (1968a) re-
port of his research preparation
(methods and apparatus, published
after 1967); Ryback and Staats’s
(1970) and Staats, Minke, and Butts’s
(1970) replications of Staats and

Butterfield (1965) and Staats et al.
(1967; published after 1967); Staats,
Staats, Schultz, and Wolf’s (1962),
Staats, Finley, Minke, and Wolf’s
(1964), and Staats, Minke, Finley,
Wolf, and Brooks’s (1964) reports of
reading (applied research, not behav-
ioral applications); and Staats’s
(1964a, 1965) reviews of this research
(identical chapters).

Wolf’s publications. In 1962, Mont
Wolf began two programs of research
at the University of Washington
(1962—-1964). They yielded eight pub-
lications between 1964 and 1967; we
included six of them.

The first program was begun in
July and used operant procedures to
improve the severe problem behavior
of a young boy with autism named
Dicky. It yielded two publications;
we included both. The first was Wolf,
Risley, and Mess’s (1964) report of
reducing Dicky’s institution-based
temper tantrums, bedtime and meal-
time problems, and throwing his
eyeglasses by shaping wearing the
glasses, increasing appropriate verbal
behavior, and training his parents to
apply the procedures. The second
was Wolf, Risley, Johnston, Harris,
and Allen’s (1967) extension of this
program to reduce Dicky’s school-
and home-based tantrums, slapping
himself, and pinching others and to
improve his personal and social
behavior (e.g., toilet training, mutual
play).

In his second program, Wolf used
differential teacher attention to im-
prove nursery school children’s social
and motor behavior. It yielded six
publications; we included four of
them. These were Allen, Hart, Buell,
Harris, and Wolf’s (1964) report of
reducing isolate play and increasing
social play; Harris, Johnston, Kelley,
and Wolf’s (1964) report of reducing
“regressed” crawling; B. M. Hart,
Allen, Buell, Harris, and Wolf’s
(1964) report of reducing operant
crying and increasing appropriate
verbal behavior; and M. K. John-
ston, Kelley, Harris, and Wolf’s
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(1966) report of increasing gross
motor play and walking. We exclud-
ed Harris, Wolf, and Baer (1964,
1967) because they were identical
reviews of this research.’

Other articles. In addition to the
above 12 publications, we included 24
others: Williams (1959); Isaacs et al.
(1960); Zimmerman and Zimmerman
(1962); Neale (1963); Sherman (1963,
1965); Ayllon and Azrin (1964, 1965);
Hewett (1964, 1965); Bensberg, Col-
well, and Cassel (1965); Birnbrauer,
Wolf, Kidder, and Tague (1965);
Metz (1965); Straughan, Potter, and
Hamilton (1965); Wahler, Winkel,
Peterson, and Morrison (1965); Cook
and Adams (1966); Giles and Wolf
(1966); Hawkins, Peterson, Schweid,
and Bijou (1966); Lovaas, Beberich,
Perloff, and Schaeffer (1966); Baer,
Peterson, and Sherman (1967); Blake
and Moss (1967); Jensen and Wos-
mack (1967); O’Leary and Becker
(1967); and Risley and Wolf (1967a).

JABA Articles

Four of the 26 articles in the first
volume of JABA did not meet our
inclusion criteria. They were applied
research (i.e., analyses or syntheses)
on behavior important to society
and, in two cases, important to the
participants, but they were not be-
havioral applications. These were
Brigham and Sherman’s (1968) re-
port of generalized verbal imitation
in preschool children; Guess, Sailor,
Rutherford, and Baer’s (1968) report
of generative plural morpheme use by
a girl with severe intellectual disabil-
ities; R. F. Peterson’s (1968) report of
generalized motor imitation in a girl
with intellectual disabilities; and

°We excluded a successor to this program
of research: Risley and Wolf’s studies of
children with echolalia (one of these children
was Dicky). Of this program’s publications,
we would have included only Risley and Wolf
(1967a). We would have excluded Risley and
Wolf (1966, 1967b) because they were identi-
cal reprints of the same presentation (Risley &
Wolf, 1964) and Risley and Wolf (1968)
because it was published after 1967.

Schroeder and Holland’s (1968) re-
port of operant eye movements in
college students using a signal-detec-
tion procedure.

DISCUSSION

Given our methods, we identified 36
publications in the founding of ap-
plied behavior analysis. In our discus-
sion, we address two of our study’s
limitations, two more challenges to its
validity, and our conclusion that
identifying the field’s founding publi-
cations is irresolvable because of their
dependence on method and the nature
of the field’s founding.

Limitations

Among our study’s limitations,
one is that we studied the field’s
founding only through its publica-
tions and not through other methods.
Another limitation is whether we
identified all the founding publica-
tions we could have identified.

Publications versus other methods.
As for the first limitation, we could
have studied the field’s founding
through at least two other methods.

First, we could have studied its
founding through its founders. This
would have entailed census, survey,
and interview methods. These meth-
ods, however, have liabilities. They
include quantitative and qualitative
measures of unknown reliability and
validity and can be biased (e.g.,
response, representativeness, and in-
terviewer biases; Fowler, 2009).

For instance, although census
methods could be used to identify
the field’s most prolific early applied
behavioral researchers (see, e.g., Ball,
2011), some of the founders may have
participated, contributed, and been
influential in other ways than pub-
lishing, for instance, by encouraging
and inspiring their colleagues, dissem-
inating and promoting their colleagues’
research, and securing and administer-
ing grant funding (e.g., Sid Bijou and
Jack Michael; see “Behavioral Roots of
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JABA’s Editors and Associate Edi-
tors,” 1993; Goodall, 1972, pp. 58, 61;
O’Donohue, Henderson, Hayes,
Fisher, & Hayes, 2001).'°

Surveying and conducting inter-
views with the authors of the publi-
cations we identified (e.g., Ayllon,
Azrin, Birnbrauer, Giles, Hawkins,
Michael, Sherman, Staats, Wabhler)
are subject to the foregoing liabilities,
as well as the vagaries of recalling
events that occurred a half-century
ago. Biases may also occur due to
disciplinary proclivities (who counts
as a behavior analyst); institutional
allegiances (university affiliations);
intellectual loyalties (mentors); and
collegial relationships (colleagues).

Studying the field’s founding
through its founders can also devolve
into “great person’ history that casts
founders as the free, self-actional
agents of their actions (Boring, 1927,
1950). Agency of this sort is antithet-
ical to behavior analysis (Skinner,
1971, 1989a) and is tempered in the
“new” history of science, which em-
phasizes context over great persons, no
matter how great their genius (Fur-
umoto, 1989).

Second, we could have studied the
field’s founding through its institu-
tions (see Kazdin, 1978, pp. 246—
273). These include university depart-
ments, for instance, the Department
of Psychology at Arizona State Uni-
versity, known in the 1960s as “Fort
Skinner in the Desert” (Goodall,
1972, p. 59; Wolf, 2001, p. 290), or
the Department of Human Develop-
ment and Family Life at the Univer-
sity of Kansas, whose faculty members
were known as “the Kansas Mafia”
(Goodall, 1972, p. 132). Institutions
also include research and training
centers and institutes, for instance,
the Institute for Child Development
at the University of Washington

19As Wood (1975a) wrote of Michael, “The
field of behavior analysis would unquestion-
ably exist and function as an important social
resource without Jack, but it probably would
have taken longer and it certainly would be a
lot duller” (p. xiv).

(1955-1965). And they include jour-
nals, for instance, JA4BA. Studying
departments, centers, and institu-
tions, however, is also subject to the
foregoing liabilities, and the existence
of journals presumes that a field has
already been founded.

Ideally, we would have used all of
these methods and others, for in-
stance, cultural analyses (see Ruther-
ford, 2009), especially analysis of the
“technological imperative” of the
American culture at mid-20th century
(see Smith, 1992; Woodward, 1996).
Collectively, however, they were be-
yond our resources (e.g., time, money,
and acumen). So, we selected just one
method: identification of the field’s
founding publications with objective
search terms and inclusion criteria.
The terms and criteria were, to a
degree, selective. This invites chal-
lenges to the validity of our methods
and results, which we discuss below.

Completeness. A second limitation
of our study is whether our methods
identified all the publications they were
meant to identify. We doubt it. At the
beginning of our search, we quickly
identified 18 of our eventual 36 publi-
cations, among them, those in Ayl-
lon’s, Staats’s, and Wolf’s research
programs. As we progressed, we con-
tinued to identify occasional publica-
tions, but less frequently; they also had
less frequent priority claims. More-
over, the names of the publications’
authors became less familiar (e.g.,
Adams, Blake, Cook, Hewett, Jensen,
Moss, Neale, Straughan, Wosmack),
and the journals became less main-
stream in psychology (e.g., The Read-
ing Teacher). We stopped searching
when we submitted this manuscript to
The Behavior Analyst. Presumably,
publications we subsequently failed
to identify would have been even less
familiar, less mainstream, and less
“founding.” As a result, they likely
would not have influenced our con-
clusion. This was borne out by
publications we later found that
met our criteria (e.g., Allen & Harris,
1966; Burchard & Tyler, 1965;
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Patterson, Jones, Whittier, & Wright,
1965).

CHALLENGES

The challenges to the validity of
our methods and results are also
drawn from psychometrics: conver-
gent and discriminant validity. These
largely comprise construct validity
(see Anastasi & Urbina, 1997; Kaz-
din, 2003; Shadish et al., 2002).
Unlike face and content validity, the
assessment of convergent and dis-
criminant validity in psychometrics is
statistical (e.g., validity coefficients),
whereas in our study it is again
descriptive. Nonetheless, the analogy
from psychometrics is again similar
enough to be informative.

Convergent Validity: The Included
Publications

Convergent validity is the extent to
which “a test correlates highly with
other variables with which it should
theoretically correlate” (Anastasi &
Urbina, 1997, p. 129), that is, “‘the
extent to which two measures assess
similar or related constructs” (Kazdin,
2003, p. 359). This is analogous to the
extent that the publications we identi-
fied correlate with those identified
through other methods. One other
method is independent assessments of
the publications we identified, both
qualitative and quantitative.

Qualitative assessments include pri-
ority claims about the field’s founding
publications. We originally sought
these in several sources, among them
(a) popular press articles (e.g., Good-
all, 1972); (b) four books and chapters
on the field’s history (Kazdin, 1978,
1982; Krasner, 1990; Rutherford,
2009); (c) three early reviews of the
literature (Gelfand & Hartmann,
1968; Grossberg, 1964; Leff, 1968);
(d) three trade books (Hilts, 1974;
London, 1969; Packard, 1977); (e)
autobiographical chapters and articles
(e.g., Bijou, 1996; Risley, 2001; Wolf,
1993); (f) biographical chapters and
articles (e.g., Risley, 1997); and (g)

obituaries (e.g., Lutzker, 2008; Risley,
20006). In reviewing these publications,
we discovered still other assessments in
other publications, which we included
(see, e.g., Bailey & Burch, 2002;
Birnbrauer, 1979; Cooper et al.,
2007; Goodall, 1973; Kazdin, 1977).

Quantitative assessments include ci-
tations, reprintings, and inclusions (see
Tables 1 and 2). These comprised (a)
citations in the four books and chap-
ters on the field’s history, in the three
early reviews of the literature, and in
the three trade books; (b) reprintings in
the five pre-1968 books of reprinted
publications (i.e., Bijou & Baer, 1967;
Malott, Whaley, & Ulrich, 1967,
Staats, 1964b; Ullmann & Krasner,
1965; Ulrich et al., 1966);'" and (c)
inclusion in two books of abstracted
articles (Bugelski, 1975; Willis & Giles,
1976). Bugelski (1975) referred to those
he included as “‘creative, provocative,
innovative, and seminal’ (p. vii). Willis
and Giles (1976) referred to theirs as
among the ‘“pioneer studies,” among
the “early reports that are now clas-
sics” (p. ix), and “‘some of the most
original and/or well-executed studies
available” (p. vii).'?

Ayllon’s publications and program.
The qualitative assessments of Ayllon
and Michael (1959) described it as
“the first [applied] behavior analytic
paper” (Birnbrauer, 1979, p. 15),

"We excluded two books of reprinted
publications: (a) Eysenck’s (1964) Experiments
in Behavior Therapy: Readings in Modern
Methods of Treatment of Mental Disorders
Derived from Learning Theory because it
reprinted mainly nonbehavioral publications,
for instance, applications of hypnosis, objec-
tive and rational psychotherapy, and behavior
therapy (e.g., reciprocal inhibition, guided
imagery) and (b) Verhave’s (1966) The Exper-
imental Analysis of Behavior: Selected Read-
ings because it reprinted mainly nonapplied
publications. The applied research articles it
reprinted were not behavioral applications
(e.g., Greenspoon, 1955).

12We excluded Hock’s (2012) Forty Studies
that Changed Psychology. It included Pavlov
(1927), Watson and Rayner (1920), Skinner
(1948), and Wolpe (1961), but no publications
we identified as being among the founding
publications in applied behavior analysis.
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TABLE 1

Quantitative Assessments: Ayllon, Staats, and Wolf

Willis and
Early Early Bugelski  Giles

Articles Histories reviews reprinted abstracts abstracts
Ayllon (1963) 2 1 2 1
Ayllon and Haughton (1962) 2 2 1
Ayllon and Haughton (1964) 2
Ayllon and Michael (1959) 4 2 4
Staats and Butterfield (1965)
Staats et al. (1967)
Allen et al. (1964) 3 1 2
Harris et al. (1964) 3 1 4
B. M. Hart et al. (1964) 1 1 2
M. K. Johnston et al. (1966) 1 1
Wolf et al. (1967) 1
Wolf et al. (1964) 4 2 3

Note. Number of times cited or included.
TABLE 2

Quantitative Assessments: Other Articles

Articles

Histories

Early

reviews

Willis and

Early Bugelski Giles
reprinted

abstracts abstracts

Ayllon and Azrin (1964)
Ayllon and Azrin (1965)
Baer et al. (1967)
Bensberg et al. (1965)
Birnbrauer et al. (1965)
Blake and Moss (1967)
Cook and Adams (1966)
Giles and Wolf (1966)
Hawkins et al. (1966)
Hewett (1964)
Hewett (1965)
Isaacs et al. (1960)
Jensen and Wosmack (1967)
Lovaas et al. (1966)
Metz (1965)
Neale (1963)
O’Leary and Becker (1967)
Risley and Wolf (1967)
Sherman (1963)
Sherman (1965)
Straughan et al. (1965)
Wabhler et al. (1965)
Williams (1959)
Zimmerman

and Zimmerman (1962)

1
4

DO DN = et

1

Note. Number of times cited or included.
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“probably mark[ing] the birth of
applied behavior analysis” (Goodall,
1973, p. 65), having “‘sparked [the]
applied behavior movement” (Good-
all, 1972, p. 58), and a ‘‘seminal
study” (Goodall, 1972, p. 61; see also
Bailey & Birch, 2002, p. 5; Mace &
Critchfield, 2010, p. 300). More
recently, it has been called “‘the first
application of behavioral principles’
(Kennedy, 2005, p. 20), “what many
consider the first example of ABA”
(Lerman, Iwata, & Hanley, 2013,
p. 81), and the publication to which
“applied behavior analysis ... can be
traced (Cooper et al., 2007, p. 14). It
is also referred to as ““the pioneering
applied behavioral study” and ‘“‘the
model for applied research” (Wolf,
2001, p. 289), and ““a now classic
article” (Rutherford, 2009, p. 68).
Ayllon and Haughton (1962) has also
been described as ““‘seminal” (Mace &
Critchfield, 2010, p. 300).

Early assessments of Ayllon’s re-
search program described it as ““in-
genious” (Goodall, 1972, p. 56) and
one of the “most influential exten-
sions [of operant techniques] to clin-
ical populations” (Kazdin, 1978,
p. 256; see also Kazdin, 1977, p. 26),
the “two programs of research [that]
exerted a powerful influence on the
evolution of applied behavior analy-
sis” (Kazdin, 1978, p. 273), and the
“two research programs [that] pro-
vided particular impetus for exten-
sions of operant techniques,” an
“especially important” one (Kazdin,
1982, p. 23). It also encouraged
“more extensive and larger-scale ap-
plications” (Kazdin, 1982, p. 23),
among them Ayllon and Azrin’s
(1968) token economy program at
Anna State Hospital. In later assess-
ments, Ayllon’s research program
was called “unprecedented” (Risley,
2001, p. 267), ‘“groundbreaking”
(Risley, 2005, p. 279), and “innova-
tive” (Risley, 2006, p. 73).

The quantitative assessments of
Ayllon’s publications are presented
in Table 1. Ayllon and Michael
(1959), for instance, was the most

reprinted of the publications we
identified.

Staats’s publications and programs.
We found no early assessments of
Staats and Butterfield (1965) or
Staats et al. (1967). Staats’s research
program, however, was cited as one
of the four early ‘“extensions of
operant  conditioning”  (Kazdin,
1982, p. 22), along with Lindsley’s,
Bijou’s, and Ferster’s, but these were
applied research rather than behav-
ioral applications. More recently,
Staats has been credited with inventing
time-out and “the token reinforcer
(token economy) system” (Cloninger,
2000, p. 279; Strauss, 2006; see Staats,
2012, p. 34). More specifically, Staats
et al. (1962) has been described as ““the
first to utilize a back-up reinforcement
system in a reading discrimination
program” (Krasner, 1990, p. 15). Also,
Staats credits himself with founding
“the field of child behavior analysis”
(www2.hawaii.edu/~staats/clinical.
htm; see also Staats, 1994, 1996). These
claims, though, are not well supported
in the literature and are sometimes
disputed (e.g., Plaud, 1995; Rutherford,
2009, p. 168), but resolving them is
beyond the scope of our study.!*!*1°
The quantitative assessments of
Staats’s publications are presented in
Table 1.

13 As a vernacular term and a practice, the
origin of time-out lies in the mid-1800s, when it
meant both a break from work and an official
break in sporting events. As a practice in the
modern sense, its lineage surely antedates
behavior analysis. Parents likely have sent
their children to bedrooms as a consequence of
problem behavior since children have had
bedrooms. The first published behavior-ana-
lytic use of the term and the procedure was in
the experimental analysis of behavior. Ferster
and Skinner (1957, pp. 34-36, 734) included it
in their glossary and described its arrangement;
Ferster (1957) used it as an aversive stimulus.
The first published use of the term and practice
in applied behavior analysis seems to have been
Wolf et al. (1964), who cited Ferster and Appel
(1961) on the use of the term and procedure. For
their practice, they put Dicky in his room
contingent on his temper tantrums. We have
no evidence to dispute Staats’s claim that he used

caption continued on next page
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Wolf’s publications and programs.
At the University of Washington in the
mid-1950s, Bijou reoriented his re-
search and training program for chil-
dren with and without disabilities from
a Hullian-based conceptual system to a
Skinnerian-based system (1955-1965).
Bijou’s Institute for Child Develop-
ment was subsequently described as “‘a
top-flight center of application of
behavioral techniques to problems of
children” (Goodall, 1972, p. 58; see
Lutzker, 2008). It was where applied
behavior analysis was being estab-
lished (Lutzker, 2008). Its research
program has been cited as the other
of the “two programs of research [that]
exerted a powerful influence on the
evolution of applied behavior analysis”
(Kazdin, 1978, p. 273), “by far the ...

the term and the practice earlier in raising his
daughter and influenced its use by Wolf et al.
(Staats, 2012, pp. 34, 228; Strauss, 2006; http://
www?2.hawaii.edu/~staats/contributions.htm).
However, he apparently did not use the term in
print until 1968 (Staats, 1968b, pp. 345-346).
Thus, although he may have been the first
behaviorist to use the term and the practice in
applied behavior analysis, priority claims in
science are usually credited to first publications
rather than first unpublished uses.

4Token reinforcer systems, rather than
programs, had been used in earlier research
with chimpanzees (Cowles, 1937; Wolfe, 1936),
some by behavior analysts (e.g., Kelleher,
1957a, 1957b). Staats claimed to have devel-
oped the “first token-reinforcement system in
behavior modification studies” in 1959 (Staats
etal., 1970, p. 332), followed by their report in
publications (e.g., Staats et al., 1962; Staats,
Finley, et al., 1964; Staats, Minke, et al., 1964).
However, like Ferster and DeMyer’s (1961,
1962) use of tokens to analyze the behavior of
children with autism, this was applied research
rather than behavioral application. As for
token economies, their antecedents lay outside
behavior analysis (e.g., in early 1800s English
and American schools; see Kazdin & Pulaski,
1977; Ravitch, 1974). Their first behavioral
application may have been Ayllon and Haugh-
ton’s (1962) establishment of pennies as
reinforcers for social behavior, soon after
which reports of token economies burgeoned
(e.g., Ayllon & Azrin, 1964, 1965, 1968;
Birnbrauer & Lawler, 1964; Birnbrauer et al.,
1965; Lent, 1968; O’Leary & Becker, 1967;
Staats & Butterfield, 1965; Staats et al., 1967).

15 As for the field of child behavior analysis,
it was begun by Bijou in 1955 (Kazdin, 1978,
pp- 260264, 268, 273, 1982; Morris, 2012).

most influential application of operant
techniques with children” (Kazdin,
1978, pp. 260-264; see also, p. 268),
and one of “two research programs
[that] provided particular impetus for
extensions of operant techniques”
Kazdin, 1982, p. 23), one that “‘exerted
considerable impact” (p. 23). It was
“especially important because of the
range of the applications across set-
tings, the number of projects reported,
and their dramatic and carefully dem-
onstrated effects on child behavior”
(Kazdin, 1982, p. 23). Wolf’s research
programs were among these applica-
tions and projects.

Early assessments of Wolf’s research
on Dicky’s severe problem behavior
described Wolf et al. (1964) as “one of
the earliest and most influential cases”
in clinical applications (Kazdin, 1977,
p. 28) and ““an extremely influential
report” (Kazdin, 1978, p. 268; see also
Kazdin, 1982, p. 23). It was later
referred to as “the premier study of
behavior modification” (Risley, 1997,
p. 378; see also Risley, 2001, p. 269),
the “initial study” in the behavioral
treatment of children with autism
(Sundberg & Michael, 2001, p. 698),
a ‘“classic study” (Rutherford, 2009,
p- 57), and one of the “five early
studies that shaped applied behavior
analysis” (Michael, 2004). It was the
first of the only two social science
citation classics among the publica-
tions we identified (see Wolf, 1983).

Assessments of Wolf’s research on
preschool teachers’ attention to chil-
dren’s classroom behavior have been
relatively recent. They have been re-
ferred to as “landmark™ (Risley, 1997,
p- 378) and “‘the first real-life discovery
of the power of social attention”
(Risley, 1997, p. 377; see also Risley,
2005, p. 280, 2006). Wolf’s research
methods have been described as
“groundbreaking: direct observation,
interobserver reliability checks, repeat-
ed measurement baselines, systematic
alteration of the natural environment,
reversal, and multiple-baseline ‘single-
subject” experimental designs” (Risley,
2006, p. 73; see also Risley, 1997,
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p- 378, 2005, p. 280); as setting “the
parameters of applied behavior analy-
sis” (Risley, 2001, p. 267); and coming
“to define applied behavior analysis”
(Risley, 2005, p. 281). These studies
were the other four of the “five early
studies that shaped applied behavior
analysis” (Michael, 2004). Of these,
Allen et al. (1964) was the second of
the two social science citation classics
among the publications we identified
(see Allen, 1983). Quantitative assess-
ments of Wolf’s publications are pre-
sented in Table 1.'¢

Other articles. As for the other 24
publications, only four received qual-
itative assessments. Ayllon and Azrin
(1965) was described as ‘‘seminal”
(Mace & Critchfield, 2010, p. 300),
“the first report of token program in a
psychiatric hospital” (Krasner, 1990,
p- 15), and a report of ““the first com-
prehensive token economy” (Ruther-
ford, 2009, p. 64)."” Their token
economy program was ‘“‘a landmark
in the development of applied behav-
ior analysis” (Kazdin, 1978, p. 260)
and ‘“‘commonly regarded as one of
the most significant achievements to
date in human-behavior control”
(Goodall, 1972, p. 56). Hawkins et
al. (1966) was called a ““pioneer study
in training parents to modify their

'“In considering these assessments, two
caveats are warranted. First, Risley may have
been partial to Wolf’s publications. He and
Wolf were close colleagues and collaborators
at Washington (1962-1964) and then at
Kansas (1965-1982). However, Risley’s as-
sessments of Ayllon’s research were also
compelling (he called it “unprecedented”;
Risley, 2001, p. 267) as were Wolf’s assess-
ments of Ayllon and Michael (1959). He called
it “‘the pioneering applied behavioral study”
and “‘the model for applied research” (Wolf,
2001, p. 289). Second, although not as closely
associated with Wolf, the authors of the
present article are a faculty member who
overlapped with him at the University of
Kansas (Morris), a Kansas graduate who took
courses from him (Altus), and a current
Kansas graduate student (Smith).

7The reprint of Ayllon and Azrin (1964) in
Malott et al. (1967) was not from JEAB,
where it was published, but from an unpub-
lished “investigation” (Malott et al., p. 139).
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children’s behavior” (Goodall, 1972,
p. 60). And, O’Leary and Becker
(1967) was referred to as “‘the first
use of a token reinforcement program
to control a large class (n = 17)
of emotionally disturbed children”
(Krasner, 1990, p. 16). Quantitative
assessments of these and the other
articles are presented in Table 2.

Discriminant Validity: The Excluded
Publications

Discriminant validity is the extent
to which “a test does not correlate
significantly with variables from
which it should differ” (Anastasi &
Urbina, 1997, p. 129), that is, the
extent to which ‘“‘the measures show
little or no correlation with measures
with which they are not expected to
correlate” (Kazdin, 2003, p. 359).
This is analogous to the extent to
which the publications we excluded
should have excluded. Although ex-
cluded, they did participate in, con-
tribute to, and influence the field’s
founding. We address this tension, as
follows.

Early. Our inclusion criterion for the
early literature excluded publications
after 1967, including Baer et al. (1968)
and all other JABA publications,
even though the journal was argu-
ably involved in the field’s founding.
As Kazdin (1978) noted,

Recognition of [the differences between basic
and applied research] led to the formal
acknowledgment of applied behavior analysis
as a separate research entity. This develop-
ment is best marked by the appearance of the
Journal of Applied Behavior Analysis in 1968.
The journal not only provided a publication
outlet for applied research but also defined the
domain and characteristics of applied behav-
ior analysis. (p. 305)

In JABA’s review process, Wolf, the
journal’s first editor, significantly
shaped the initial submissions and
publications (Risley, 1997, p. 379,
2005, p. 284). Thus, they participated
in the field’s founding; many of them
contributed to its growth and dis-
semination; and some were influen-
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tial (Kazdin, 1978; Rutherford,
2009). For instance, Bijou et al.’s
(1968) integration of descriptive and
applied research was, as Bijou (2001)
noted, one of his two publications to
have ‘‘the greatest impact on psy-
chologists and students” (p. 117).
And, of course, Baer et al.’s (1968)
article profoundly influenced subse-
quent submissions and publications.
Notwithstanding the participation,
contribution, and influence of these
publications, JABA’s publication
presumed that the field had already
been founded (Baer et al., 1968;
Laties, 1987).

Applied. Our inclusion criterion for
the applied literature excluded several
classes of publications that ranged
from basic research in the experimen-
tal analysis of nonhuman behavior
(see Honig, 1966) to applied research
on human behavior that was impor-
tant to its participants but was not
application (e.g., Ayllon et al., 1965).
Still, these publications participated
in the field’s founding; many of them
contributed to its growth and dissem-
ination; and some were influential
(Kazdin, 1978; Rutherford, 2009).

First, basic research with nonhu-
mans was the foundation of the
field’s conceptual system. As Baer et
al. (1968) noted, striving for rele-
vance to principle ... can have the
effect of making a body of technol-
ogy into a discipline rather than a
collection of tricks” (p. 96). Applied
behavior analysis quickly became a
science unto its own. Second, basic
research with humans with and with-
out disabilities replicated and extend-
ed the nonhuman research, making
the field more relevant to principle
and the principles more relevant to
application. And third, applied re-
search on behavior that was impor-
tant to society and their participants,
but that was not a behavioral appli-
cation, contributed to the plausibility
that the basic principles were in-
volved in the development and main-
tenance of those behaviors (e.g.,
Greenspoon, 1955; Lovaas et al.,

1965). They also influenced publica-
tions we identified as founding. As
Bijou noted of Ferster and DeMyer’s
human operant research (e.g., Ferster
& DeMyer, 1961, 1962), “If it hadn’t
been for Charlie’s program on autis-
tic children, which I visited several
times, I don’t know that we’d have
dared to arrange a program with a
severely disturbed child like Dicky”
(Krasner, 1977, p. 593). This was
Wolf’s first program of research. As
influential as these classes of publica-
tions were, however, they were not
applied behavior analyses.

Behavioral. Our inclusion criterion
for the behavioral literature excluded
publications whose procedures were
based on conceptual systems other
than Skinner’s. Still, these publica-
tions participated in the field’s found-
ing; many of them contributed to its
growth and dissemination; and some
were influential (Kazdin, 1978; Ruth-
erford, 2009). Pavlov’s and Hull’s
sciences, for instance, were founda-
tional to behavior therapies that
presaged applied behavior analysis
(Kazdin, 1978, pp. 119-185). More-
over, several pioneering applied be-
havior analysts were trained in other
conceptual systems, for instance,
Bijou in the Hullian tradition (Bijou,
2001; see Morris, 2012), which may
still have influenced the use of their
systems to understand and improve
the human condition (e.g., Mowrer,
1960). As significant as Pavlov’s and
Hull’s systems were, however, they
were not foundational to applied
behavior analysis.

Research. Our inclusion criterion
for the research literature excluded
several classes of publications, among
them qualitative research, behavioral
interpretations, and descriptions of
research methods and apparatus.
Still, these publications participated
in the field’s founding; many of them
contributed to its growth and dissem-
ination; and some were influential
(Kazdin, 1978; Rutherford, 2009).
For instance, reports of qualitative
research (e.g., DeMyer & Ferster,
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1962) may have been an impetus for
quantitative research (e.g., applica-
tions for children with autism; e.g.,
Wolf et al., 1964). Behavioral inter-
pretations (e.g., Ayllon et al., 1964)
may have suggested controlling vari-
ables that might be altered in appli-
cations (e.g., variables in eating dis-
orders; e.g., Ayllon & Haughtoné
1962; Ayllon & Michael, 1959).!
And, reports of research methods
and procedures (e.g., Staats, 1968a)
may have influenced those used in
applications (e.g., token systems; e.g.,
Wolf et al., 1964). Indeed, some made
contributions that warranted inclu-
sion in early reviews of the literature
(e.g., Bandura, 1969) and its later
histories (see Kazdin, 1978; Ruther-
ford, 2009). As influential as these
publications were, however, they were
not applied behavior analyses.

Literature. Our inclusion criterion
for the literature excluded still addi-
tional classes of publications, among
them original reports of research in
non-peer-refereed journals, chapters
in edited books, books of reprinted
publications, edited books, and au-
thored books. However, they too
participated in the field’s growth
and dissemination; many of them
contributed to its founding; and some
were influential (Kazdin, 1978; Ruth-
erford, 2009). For instance, some
made contributions that warranted
inclusion in early books (e.g., Ban-
dura, 1969), later histories (e.g.,
Kazdin, 1978; Rutherford, 2009),
and reprinted publications. As Kaz-
din (1978) noted,

In the mid 1960s, several important books on
behavior modification appeared in the United
States, including ... Human Learning: Studies
Extending Conditioning Principles to Complex
Behavior (1964) edited by Staats, Research in
Behavior Modification (1965) edited by Kras-
ner and Ullmann, Case Studies in Behavior
Modification (1965) edited by Ullmann and

18 Although the publication dates belie any
influence on the later publication by the earlier
publications, publication dates do not always
correspond to the dates when research was
conducted.

Krasner. ... Ullmann and Krasner’s Case
Studies appears to have been particularly
influential. (p. 203).

As influential as these publications
were, however, they were not the
literature that was applied behavior
analysis.

Conclusion

The convergent and discriminant
validity of our methods and results
notwithstanding, we aver that the
publications we included and exclud-
ed were not different in kind, only in
degree. Their differences lie in the
degree to which we included the
seven dimensions of applied behavior
analysis and the degree to which our
criteria were consistent with them.
Many of the publications we exclud-
ed included some of the dimensions
and were consistent with some of our
criteria. More to the point, however,
the kind versus degree distinction
fails for reasons that priority claims
about the field’s founding publica-
tions fail, to which we now turn.

PRIORITY CLAIMS

In the history of science, priority
claims concern the assignment of
credit for discoveries, inventions,
and foundings, whereas priority dis-
putes concern disagreements about
those claims. Disputes typically arise
in the context of multiple indepen-
dent discoveries (Merton, 1942), that
is, the same or similar discoveries,
inventions, and foundings made by
different scientists (Boring, 1927,
1950; Merton, 1942, 1957, 1961). In
the natural sciences, for instance,
priority disputes include the discov-
ery of evolution through natural
selection, the invention of the tele-
scope, and the founding of modern
chemistry (see Ogburn & Thomas,
1922). In psychology, they include
the discovery of classical condition-
ing, the invention of psychoanalysis,
and the founding of the first research
laboratory in the U.S. (see Simonton,
1979, p. 387). In behavior analysis,
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they include the discovery of the
operant (Konorski & Miller, 1937,
or Skinner, 1935, 1937; see Iversen,
1992), the invention of teaching
machines (Pressey, 1926, or Skinner,
1958; see Benjamin, 1988), and the
founding of applied behavior analy-
sis.

In applied behavior analysis, pri-
ority claims about the multiple
founding publications were seen in
the independent assessments of the
publications we identified. More than
one was claimed to be the founding
or first publication or a cognate
thereof (e.g., groundbreaking, semi-
nal). Given the multiple publications
and the differences in degree (not
kind) between those we included and
excluded, we conclude that the prior-
ity claims are largely irresolvable for
two reasons. The first concerns meth-
odology: Identification of the field’s
founding publications depends signif-
icantly on method. The second con-
cerns the nature of the field’s found-
ing: It was a process. We address
these reasons, as follows.

Dependence on Method

The dependence of the field’s
founding publications on method is
illustrated by Williams’s (1959) arti-
cle, “The Elimination of Temper
Tantrums by Extinction Procedures.”
Among the publications we identified
as founding, it was the arguably the
founding publication because it was
the first publication, if first means
founding, which it need not. Although
published the same year as Ayllon
and Michael (1959), Williams’s sub-
mission was received by the Journal
of Abnormal and Social Psychology
(JASP) on October 1, 1958, whereas
Ayllon and Michael’s (1959) was
received by JEAB on September 21,
1959 (nearly a year later). Williams’s
publication appeared in JASP’s Sep-
tember, 1959, issue, whereas Ayllon
and Michael’s appeared in JEAB’s
October, 1959, issue (a month later).
This makes Williams’s article the

field’s founding publication among
those we identified. However, if our
inclusion criteria for identification of
the early applied behavioral research
literature had been different, Wil-
liams would have been neither the
first nor the founding publication.
We offer three cases.

First, if our inclusion criterion for
applied had been consistent with Baer
et al’s (1968) description of the
applied dimension as applied re-
search on behavior that was impor-
tant to the participants but was not a
behavioral application, then Williams
(1959) would not be the founding
publication. At least one such applied
article was published earlier (Flana-
gan et al.’s, 1958, analysis of stutter-
ing). Moreover, if our inclusion
criterion for applied had been consis-
tent with Baer et al.’s description of
the applied dimension as applied
research on behavior that is impor-
tant to society but is not a behavioral
application, then at least two other
such articles were published even
earlier, among them, Greenspoon’s
(1955) analysis of verbal behavior
and Azrin and Lindsley’s (1956)
analysis of children’s cooperation.

Second, if our inclusion criterion
for research had been more consistent
with Baer et al.’s (1968) description
of the analytic dimension, then again
Williams (1959) would not be the
founding publication. Ayllon and
Michael (1959) would be; they used
an AB design in one of the five
studies, whereas Williams used none
(Just two extinction curves). As noted
above, however, Williams was not
alone. Seven of the other 34 publica-
tions used no design (e.g., Jensen &
Wosmack, 1967), and one of them
was published in JEAB (Zimmerman
& Zimmerman, 1962). Moreover, if
we had been even more consistent
with Baer et al., then Sherman (1965)
would be the founding publication. It
was the first to use an ABA design.
And, had we been still more consis-
tent with Baer et al., B. M. Hart et al.
(1964) would have been the founding
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publication. It used an ABAB design,
albeit graphed as cumulative records.
The first to graph an ABAB design
using conventional methods was
Wolf et al. (1964). The first to graph
a multiple baseline design using
conventional coordinates was Metz
(1965). Overall, in addition to Wil-
liams, five other publications we
identified were not analytic according
to Baer et al.’s description (Cook &
Adams, 1966; Hewett, 1964, 1965;
Jensen & Womack, 1967; Sherman,
1963).

Third, if our inclusion criteria had
included Baer et al.’s (1968) behavior-
al dimension, which required quanti-
tative reports of interobserver agree-
ment, then neither Williams (1959)
nor Ayllon and Michael (1959) would
be the founding publication. Allen et
al. (1964) would be; they reported
interobserver agreement. Williams
(1959) and Ayllon and Michael
(1959) did not, nor did 28 other
publications we identified (e.g., Isaacs
et al., 1960; Wolf et al., 1967).

Independent Assessments

This dependence on method may
also explain variations in the assess-
ments of the publications we identi-
fied. For example, some claimed that
Ayllon and Michael (1959) was “‘the
first [applied] behavior analytic pa-
per,” “sparked [the] applied behavior
movement,” ‘“probably mark[ed] the

1 Williams’s 1984 vita lists 88 publications
in which his 1959 article was ‘“‘reprinted in
whole or in part” between 1962 and 1984. He
notes on his vita that the article was one of
“the 123 most important studies in the history
of the psychology of learning” (see Bugelski,
1975) and one of “116 great experiments in
behavior modification” (see Willis & Giles,
1976). 1t also lists Williams as the ““chairper-
son” or ‘“cochairperson” on Ed Malagodi’s
1965 master’s thesis, “Some Effects of Inter-
mittently Pairing a Neutral Stimulus with a
Primary Reinforcing Stimulus” and on his
1967 dissertation, ‘““Second-Order Chained
and Tandem Schedules of Token Reinforce-
ment in the Rat.”” We thank Rod Wellens for
retrieving and sending us Williams’s vita.

birth of applied behavior analysis,”

s “the pioneering applied behav-
ioral study.” Others claimed that
Wolf’s research was ‘““‘groundbreak-
ing” and “landmark” and set “‘the
parameters of applied behavior anal-
ysis” and came ‘‘to define applied
behavior analysis.” No assessments
claimed that Williams (1959) was a
founding or first publication or a
cognate thereof, although it was
included by both Bugelskl (1975)
and Willis and Giles (1976).'° It may
have received no priority claims
because the claimants used more
restrictive inclusion criteria than ours.

The claimants may also have been
influenced by incidental factors, some
formal, others informal. Among the
formal factors may have been that (a)
Ayllon and Michael’s (1959) article
was 12 pages long, whereas Williams
(1959) was just 1 page long; (b)
Ayllon and Michael reported five
studies, whereas Williams reported
just one; (c) Ayllon and Michael was
part of a sustained program of
research, whereas Williams was not
(but see Williams, 1962); and (d)
Ayllon and Michael was pubhshed
in JEAB, whereas Williams was not.>°

Among the informal factors may
have been (a) disciplinary proclivities:
Ayllon and Michael were behavior
analysts, whereas Williams was an
eclectic neobehaviorist (see, e.g., Carr
& Williams, 1957; Williams, Tallar-
ico, & Tedeschi, 1960); (b) institu-
tional allegiances: The University of
Houston, Arizona State University,
and the University of Washington
had behavior-analytic faculty, staff,
and students, whereas Williams’s in-
stitution, the University of Miami,

20In an e-mail to the first author, Don
Routh, now retired from the University of
Miami, wrote, “As far as I know, that
Williams paper you know about is the only
one of his that is at all famous” (Donald
Routh, personal communication, September
29, 2012).
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had none (Routh, 2002);*! (c) intellec-
tual loyalties: Ayllon and Wolf col-
laborated with leading behavior ana-
lysts of the day, among them, Azrin,
Bijou, and Michael, whereas Williams
did not; and (d) personal relationships
among behavior analysts: Ayllon’s
and Wolf’s adviser was Jack Michael,
whereas Williams’s adviser was Ec-
khard Hess at the University of
Chicago, who was known for his
research on imprinting (e.g., Hess,
1958). When priority claims depend
significantly on method, then inciden-
tal factors may be influential in
advancing priority claims.

Research programs. Not only does
the identification of the founding
publications depend significantly on
method, so too does the identification
of founding research programs. If,
again, founding means first, then
Ayllon’s was the field’s founding
program. Its first publication was in
1959 (Ayllon & Michael, 1959),
whereas Wolf’s was in 1964 (Harris,
Johnston, Kelley, & Wolf, 1964).
However, if we had included Baer et
al.’s  (1968) behavioral dimension
among our inclusion criteria, then
Wolf’s would have been the founding
program. Allen et al. (1965) reported
interobserver agreement data; Ayllon
did not.

This dependence on method may
also explain variations in the assess-
ments of the programs we identified.
Some claimed that Ayllon’s program
was ‘‘groundbreaking,” and others

2! In his unpublished manuscript, ““Psychol-
ogy at the University of Miami: 1927-2002,”
Don Routh (2002) wrote that “the first
Director of Experimental Psychology in the
department in 1959-1960 was Carl Williams.
Williams originally came to the university as
an instructor in 1950 before he completed his
PhD at the University of Chicago in 1951.
After this he was promoted through the ranks,
becoming professor in 1963 and reaching
emeritus status in 1984. Williams published
papers on such topics as probability learning,
often in collaboration with Raymond D.
Hartley, before and after Hartley moved from
Miami to Memphis State University” (p. 27).

made the same claim for Wolf’s.
Some claimed that Ayllon’s was
“ingenious,” ‘“‘unprecedented,” and
“innovative,” and others claimed that
Wolf’s was a “landmark” and ““pio-
neering.”” None, however, claimed
that Staats’s research program was
founding or first or a cognate thereof.

First publications and programs. As
we have noted, a field’s first publica-
tion need not be its founding publi-
cation. Whereas the first publication
would be, literally, the earliest publi-
cation, the founding publication
would be the seminal, defining, or
classic publication. Among founding
publications, the first publication is
easy to identify. It is the first on an
interval scale of months or years. On
this account, Williams (1959) was the
first publication in applied behavior
analysis. However, just as with
founding publications, first publica-
tions are also dependent on method.
Ayllon and Michael (1959) might be
the first publication, given its greater
consistency with Baer et al.’s (1968)
analytic dimension, but then so might
Allen et al. (1964), given its consis-
tency with the behavioral dimension.
Likewise, although Ayllon’s research
program is the first program among
those we identified, Wolf’s first pro-
gram might be the first, given its
greater consistency with Baer et al.’s
analytic dimension.

In summary, the first reason why
priority claims about the founding
publications are irresolvable concerns
methodology: Their identification de-
pends significantly on method (or, at
least, on our method).

Founding as a Process

A process. The second reason why
the priority claims are irresolvable is
the nature of the field’s founding. It
was a process. This is supported by
two of our earlier points. First, the
differences between the publications
we included and excluded were dif-
ferences in degree rather than kind.
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Second, the publications we excluded
still participated in, contributed to,
and influenced the field’s founding.
As Lerman et al. (2013) recently
noted, ‘“Tracing the emergence of
ABA before 1968 is arbitrary because
the borders separating basic, transla-
tional, and applied research are
fluid” (p. 81), that is, a process.

An evolutionary process. Not only
was the field’s founding through its
publications a process, it was arguably
a nonrandom cumulative process.
That is, some variations in its publica-
tions were retained over time, among
them variations in its analytic and
behavioral dimensions. This makes
the field’s founding not just a process,
but an evolutionary process; this is
supported by two other earlier points.

First, between 1930 and 1967, the
experimental analysis of behavior
became increasing relevant to applied
behavior analysis. This is evident in
changes in (a) the contingencies of
reinforcement (from simple to com-
plex); (b) the reinforcers and discrim-
inative stimuli used in nonhuman
research (from food pellets to drugs
as reinforcers); (c¢) the typicality of
nonhuman participants (from typical
laboratory rats to those bred for
maze brightness and dullness); (d)
the behavior of nonhuman partici-
pants (from bar pressing to anxiety);
(e) the species of the participants
(from rats to humans); (f) the rein-
forcers and discriminative stimuli
used in human research (from lights
to photographs of humans as dis-
criminative stimuli); (g) the typicality
of human participants (from typically
developing children to adults with

220ur focus on human behavior in the
evolution of applied behavior analysis is not
meant to dismiss applied behavior analysis
with nonhumans. It is a vibrant part of the
field. However, little or no such analyses were
published until after the field was founded.
For reviews, see Bloomsmith, Marr, and
Maple (2007), Edwards and Poling (2011),
and Frothman and Ogden (1992) (Christy
Alligood, personal communication, Novem-
ber 13, 2012).

psychiatric disorders); (h) the behav-
ior of humans (from bar pressing to
verbal behavior); (i) human behavior
important to the participants (from
verbal behavior to stuttering); and (j)
the research settings (from operant
chambers to institutional settings).

Second, between 1959 and 1967,
the publications we identified became
increasingly inclusive of and consis-
tent with Baer et al.’s (1968) seven
dimensions. Which of the seven
dimensions were necessary for a
publication to be a founding publi-
cation and to what degree depends on
the dimensions and the degree. Not
even Baer et al. were entirely pre-
scriptive about this. For instance, in
evaluating whether a study was an
applied behavior analysis, they wrote,
“a study which purports to be an
applied behavior analysis ... must be
applied, behavioral, and analytic. In
addition, it should be technological,
conceptually systematic, and effective,
and it should display some generali-
ty” (p. 92). Musts and shoulds are
different prescriptions. The musts
make the applied, behavioral, and
analytic dimensions necessary for a
study to be an applied behavior anal-
ysis, whereas the shoulds make the
technological, conceptually systemat-
ic, effective, and generality dimen-
sions neither necessary nor sufficient.

In any event, the nonrandom,
cumulative relevance, inclusion, and
consistency of applied research and
behavioral applications with the di-
mensions of applied behavior analy-
sis support not only the nature of the
field’s founding as a process but also
as an evolutionary process.”>

23Even after JABA was founded, the field
has continued to evolve. For instance, assess-
ments of social validity include not only the
social importance of the behavior (i.e., the
applied dimension) and the social significance
of its effects (i.e., the effective dimension), but
now also the social appropriateness of behav-
ioral applications (Wolf, 1978). In addition,
the behavioral dimension now often includes
interobserver agreement on independent var-
iables in what is called treatment integrity (see
L. Peterson, Homer, & Wonderlich, 1982).
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Selection by consequences. In the
philosophy of science, nonrandom,
cumulative ‘“‘conceptual change” in
theories and knowledge is referred to
as evolutionary epistemology. Al-
though it is agnostic in its account of
the change, evolutionary epistemolo-
gy usually offers selectionist accounts
based on variation, selection, and
retention of scientific practices and
their products (Campbell, 1974; Pop-
per, 1972; Toulmin, 1972), some of
them sympathetic to behavior analysis
(e.g., D. L. Hull, 1988, 2001; see D. L.
Hull, Langeman, & Glenn, 2001). Not
only is science an evolutionary process
in this sense, but so too is technology
(see Basalla, 1988; Hughes, 2011;
Petroski, 1992), including behavioral
technology. Moreover, beyond sci-
ence and technology, universal Dar-
winism (Dawkins, 1983) and universal
selection theory (Cziko, 1995) hold
that all nonrandom, cumulative
change in biology, behavior, and
cultural practices is subject to selec-
tionist accounts.

An evolutionary account of the
founding of applied behavior analysis
through its publications requires ex-
planations of (a) variations in the
publications (e.g., in their reports of
the field’s dimensions); (b) the selec-
tion of variations in the dimensions
(e.g., in reports of dimensions that
were increasingly consistent with
Baer et al.’s, 1968, descriptions of
them); and (c) the retention of those
variations in the dimensions (see
Rider, 1991; contra. Marr, 1991, on
evolutionary analogies for changes in
behavior analysis). Ultimately, of
course, a selectionist account will
have to address the coevolution and
selection of the field’s science and
technology (see Lattal, 2008). Offer-
ing this account, however, is beyond
the scope of our study. We sought
only to identify the founding publi-
cations or, if that proved futile, to
describe the nature of the field’s
founding.

Evolution or revolution. Although
we have observed that the founding

of applied behavior analysis through
its publications was an evolutionary
process, other fields might have
arisen from singular, revolutionary
publications. Among the often-cited
examples are Nicolaus Copernicus’s
(1543/1976) On the Revolutions of the
Heavenly Spheres, Isaac Newton’s
(1687/1803) Principia Mathematica,
and Charles Darwin’s (1859) On the
Origin of Species in astronomy, phys-
ics, and evolutionary biology, respec-
tively.

The historiography of science,
however, is divided over whether
singular publications are revolution-
ary or evolutionary. Revolutionary
accounts view them as discontinuous
from earlier publications (e.g., 1. B.
Cohen, 1985; Kuhn, 1962), whereas
evolutionary accounts view them as
continuous (e.g., D. L. Hull, 1988;
Laudan, 1977; see Batts & Crawford,
1991). In the latter, putative revolu-
tions are simply accelerated processes
of change (see Eldredge & Gould,
1972, on punctuated equilibria). Giv-
en that the behavior-analytic account
of cultural change is evolutionary
and selectionist (Skinner, 1981), then
so too, presumably, is its account of
scientific change. Science is a cultural
practice. Its products, among them
publications, are selected by conse-
quences.

Although Skinner’s selectionist ac-
count is not unique in the philosophy
of science, behavior analysis offers a
conceptual innovation that might be.
Putative revolutions are not only
accelerated processes of change, but
also, perhaps, scientific cusps. We
borrow the concept of cusps from
the behavior-analytic approach to
development (its concept of behavior-
al cusps) that accounts, in part, for
discontinuities in behavioral develop-
ment (e.g., stages; see Bosch & Hixon,
2004; Rosales-Ruiz & Baer, 1997).

Scientific cusps include discoveries
and inventions that offer (a) oppor-
tunities to expand and transform
behavioral repertoires, as well as to
acquire new ones (e.g., scientific,



FOUNDING ABA

social, and cultural repertoires with
respect to research designs, research
management, and cultural compe-
tence); (b) opportunities to encounter
new, transformed, and expanded en-
vironments (e.g., in nature, society,
and cultures at large with respect to
subject matter, applications, and re-
search support); (c) opportunities to
discover new reasons and motivation
for conducting research and pursuing
applications (e.g., new problems of
individual, social, and cultural impor-
tance); and (d) opportunities to con-
tact new contingencies that strength-
en the expanded, transformed, and
new repertoires (e.g., improvements
in experimental control for improve-
ment of the human condition). Some
of the founding publications in ap-
plied behavior analysis might be
cusps of this sort, but this awaits
further study.

The evolution of behavior analysis.
Our conclusion that the founding of
applied behavior analysis was an
evolutionary process requires that
we qualify a claim we made in our
introduction. We claimed that Skin-
ner’s (1938) book, The Behavior of
Organisms, and his 1945b article,
“The Operational Analysis of Psy-
chological Terms,” were the founding
publications in Skinner’s basic sci-
ence and its philosophy, respectively.
Our qualification: Just as the found-
ing of applied behavior analysis was
an evolutionary process, so too were
these founding publications.

Skinner (1956) made this point
about his science in “A Case History
in Scientific Method,” in which he
described the founding of his science
as a process of change in his behavior
and the products thereof (e.g., exper-
imental control, apparatus). Not un-
til the 1960s, however, did he system-
atically describe the selectionist
parallel between the reinforcement
of operant behavior and the natural
selection of species. Both are selected
by consequences (Skinner, 1966).
And, not until the 1980s did he
systematically describe the selection-
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ist parallels among species, operant
behavior, and cultural practices. All
three evolve, selected by consequenc-
es (Skinner, 1981). Today, a small
literature on Skinner’s development
as a scientist and a systematist
suggests that his 1938 book and
1945b article were also the products
of practices selected by consequences
(e.g., Coleman, 1991; Iversen, 1992;
Moxley, 1992, 1997, 2001). Thus, his
publications were not revolutionary
in his own work but were continuous
with it, even if they seemed revolu-
tionary in psychology at the time
(and more so today).

FUTURE RESEARCH

Given the limitations of our study,
further research on the founding of
applied behavior analysis is warrant-
ed, through both its publications and
other methods. Other methods in-
clude those we addressed earlier (e.g,
identification of the field’s founders
and founding institutions and con-
sideration of its cultural context). As
for its founding publications, further
research could analyze the references
cited therein. This might reveal some-
thing about the field’s earlier foun-
dations. Citation analyses of the
publications we identified could be
conducted. This might provide more
insight into their influence from
today’s perspective. Futhermore, the
consistency of the publications with
Baer et al.’s (1968) seven dimensions
of applied behavior analysis could be
rated and ranked. This might yield
additional insight into their impor-
tance and further inform a selection-
ist account of the field’s founding as a
process. For the moment, though, we
have the results of this study.
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