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The present paper comments on and extends the citation analysis of verbal operant publications
based on Skinner’s Verbal Behavior (1957) by Dymond, O’Hora, Whelan, and O’Donovan (2006).
Variations in population parameters were evaluated for only those studies that Dymond et al.
categorized as empirical. Preliminary results indicate that the majority of empirical research in the
area of verbal behavior has been conducted with the younger developmentally disabled population
and has focused on verbal operants from the introductory chapters of Skinner’s book. It is clear
that Verbal Behavior has influenced empirical research over the past 50 years. We believe, however,
that there are many underdeveloped research areas originating from Verbal Behavior that have not
yet been addressed. Suggestions for extended areas of research are provided.
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During the past 50 years, B. F.
Skinner’s Verbal Behavior (1957) has
received much attention within and
beyond the field of behavior analysis.
Although the book was a conceptual
framework built on the foundations
of behaviorism and the experimental
analysis of behavior, it provided
readers with the first comprehensive
account of language from a naturalis-
tic standpoint. In recent years, many
behavior analysts have attempted to
assess the impact of Skinner’s seminal
text on the field of behavior analysis.
The data that exist speak to the
continued influence of Verbal Behav-
ior in behavior analysis (Dymond,
O’Hora, Whelan, & O’Donovan,
2006; McPherson, Bonem, Green, &
Osborne, 1984; Sautter & LeBlanc,
2006).

For example, in a recent citation
analysis, Dymond et al. (2006) ex-
tended data reported by McPherson
et al. (1984), which revealed that
most citations of Skinner (1957) were
from nonempirical articles. Specifi-
cally, Dymond et al. concluded that
Verbal Behavior has consistently

influenced the psychological litera-
ture, especially within nonresearch
scholarly articles (i.e., conceptual
and theoretical pieces). Although
there has also been research in the
applied literature, it has focused
mainly on individuals with develop-
mental disabilities and on the verbal
operants from the introductory chap-
ters of Skinner’s book.

Although frequency counts of pub-
lications no doubt reveal important
patterns and growth of a specific
body of research, they are not suffi-
cient to address questions regarding
specific measurement parameters of
a particular body of research. Cita-
tion analyses provide a quantitative
measure of influence that a particular
subject matter has had on research.
For example, Sautter and LeBlanc
(2006) assessed the frequency of
studies on verbal behavior applica-
tions in various behavioral journals.
An increasing publication trend be-
tween the years of 1963 and 2004 was
revealed. This pattern has been con-
sistently reported elsewhere (e.g.,
McPherson et al., 1984; Dymond et
al., 2006). Sautter and LeBlanc’s
analysis revealed that during the last
15 years, the majority of studies have
focused on two specific verbal oper-
ants (e.g., mands and tacts), but other
operants have been virtually ignored

Address all correspondence to Mark R.
Dixon, Behavior Analysis and Therapy Pro-
gram, Rehabilitation Institute, Southern Illi-
nois University, Carbondale, Illinois 62901
(e-mail: mdixon@siu.edu).

The Behavior Analyst 2007, 30, 197–209 No. 2 (Fall)

197



in the empirical research (e.g., auto-
clitic, echoic, self-editing). Dymond
et al. reported that the total number
of citations of Skinner’s Verbal Be-
havior between 1984 and 2004 aver-
aged 52 articles per year. Of these
citations, only 4% were from applied
articles and 1.4% were from basic
articles. These findings suggest an
increased professional interest in
Skinner’s concept of verbal behavior,
but also indicate that the greatest
number of new publications have
focused on mands and tacts. These
analyses are useful but are limited to
the research questions they posit. For
example, it has not been determined
what population has been the prima-
ry focus within the applied and basic
literature in the area of verbal behav-
ior. Some behavior analysts may be
interested in extending generalization
in this area of research by replicating
procedures with typically developing
populations. Thus, a critical descrip-
tive analysis of the methods, partic-
ipants, and concepts used in the
empirical research stemming from
Skinner’s (1957) account of language
is warranted to determine progress,
chasms, and research interests more
specifically. Conducting such an anal-
ysis can reveal specific information
regarding areas of research that are
underdeveloped and can determine
which behavioral disorders are most
commonly empirically addressed as
well as study characteristics that are
more emphasized than others. In
essence, although it is clear that
empirical applications of Skinner’s
analysis of verbal behavior have been
more recently limited to mands and
tacts, that body of research may be
further limited to the study of partic-
ular populations.

The methodology in empirical re-
search that teaches a person to ask
for an item (i.e., mand) is of signif-
icant clinical utility and demonstrates
Skinner’s verbal operants in action.
However, the ultimate merits of
Skinner’s book could be diminished
if data continue to show that a high

proportion of research on verbal
operants is demographically restrict-
ed to certain population types, or
that it is unnecessarily limited to
measuring a disproportionate amount
of certain basic verbal operants. Al-
though the clinical utility of this
research is evident, there is a growing
need to demonstrate how Skinner’s
analysis of verbal behavior can also be
applied to more complex forms of
language and with typically develop-
ing populations. Empirical work de-
signed to address some of Skinner’s
more complex issues and variables in
his conceptualization of human lan-
guage (i.e., multiple causation) is de-
sired.

In attempts to provide a more
extensive analysis of the empirical
contributions of Verbal Behavior, the
present analysis sought to classify
population types, subject character-
istics, methodology, and concepts
used in the empirical data set gath-
ered by Dymond et al. (2006).

METHOD

Selection of Empirical Articles

The data set consisted of the 100
articles referenced in Dymond et al.’s
(2006, for a list of the complete set see
their Table 1, pp. 80–81) citation
analysis, which lists empirical cita-
tions that referenced Skinner (1957)
or one of his verbal operants from
1984 through 2004. This set of em-
pirical articles included categories of
basic, observational, and applied
studies based directly on McPherson
et al.’s (1984) criteria. Examples of
each type of study (i.e., basic, obser-
vational, and applied) can be found in
Dymond et al. It should be noted that
M. L. Sundberg (1985) was excluded
from our analyses because our pri-
mary focus in data collection was on
human population parameters.

Dependent Variables

Population parameters. This mea-
sure investigated various types of
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demographic information from each
study including sample type (i.e.,
typically or atypically developed, here-
after typical or atypical), age of all
subjects (i.e., children or adults), and
all possible combinations of the two
(e.g., atypical children). To determine
the number of studies that used
samples from an atypical population
(AP), AP was defined as evident in
any report of any type of label (e.g.,
physical, psychological, genetic, geri-
atric, developmental disabilities, etc.)
or other descriptors that indicated
below-average level of functioning
(e.g., performed below grade level,
mentally impaired, etc.) that the
authors included in the description
of the participants. To determine the
number of studies that used samples
from typical populations (TP), TP
was defined as an exclusion of
atypical subject characteristics that
were used to describe the population
used in a study or were described as
typically developing (e.g., college
students, preschool children, parents,
etc.). A frequency count was also
taken to determine how many studies
used both population types.

Age or age range was recorded to
determine the number of studies that
used adults and children. First, in-
dividual ages of all participants (or
the reported range) were recorded,
and then both assessors classified
those ages into groups of children
and adults. Adults were defined as
participants’ ages reported at 18 years
or older. Children were classified as
participants’ ages reported at 17 years
or younger. If age or age ranges were
not clearly reported for all partici-
pants, the descriptor the authors used
was recorded (e.g., undergraduate
psychology majors). If individual ages
were not reported for all participants
and an additional descriptor was not
used, ‘‘did not specify’’ was recorded.
Frequency counts were also taken on
the number of studies that used
children, adults, and both. Surprising-
ly, 55% of the 99 citations were scored
as ‘‘did not specify.’’ Our definitions
of age were conservative, yet this was
usually a cause of interrater disagree-
ments.

For the next set of variables, each
article was categorized in terms of
number of studies that used all pos-
sible combinations of the above-de-
scribed variables. Frequency counts
were conducted to determine the total
number of studies that used atypical
adults, atypical children, typical chil-
dren, and typical adults. Overall,
there were 10 population variables
measured.

Subclassifications of atypical devel-
opment. These measures allowed us
to take a closer look at what types of
populations were most prevalent in
this area of research. To determine
this, all articles that used an AP were
categorized into one or more of eight
types. The following atypical cate-
gories were chosen on what we
expected to be most common: autism,
mental retardation, language delay,
psychiatric, geriatric, genetic, medi-
cal, and other.

Autism was scored if the descrip-
tion of the participants fit into the
general description of autism spec-

TABLE 1

Interrater Agreement (%)

Variable

Atypical population (AP) 99
Typical population (TP) 96
AP & TP 97
Children (age 17 or below) 99
Adults (age 18 or above) 98
Both age parameters 98
Atypical children 98
Atypical adults 98
Typical children 99
Typical adults 99
Verbal operants 94

Autism 96
Mental retardation 91
Language delay 90
Psychiatric 99
Geriatric 100
Genetic 87
Medical 88
Other 90
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trum disorders (e.g., autism, perva-
sive developmental disorder). Mental
retardation was scored if participants
were characterized with terms that
could be described by patterns of
persistently slow learning of basic
motor and language skills and a sig-
nificantly below-normal intellectual
capacity as an adult (e.g., mental-
ly impaired). Language delay was
scored if some speech or language
impairment was specified in the de-
scription of the participants and there
was not another label or diagnosis
made in addition to this description.
The psychiatric category was scored
if there was a diagnosis listed that
could be defined as a category of
illnesses that may include affective or
emotional instability, behavioral dys-
regulation, or cognitive dysfunction
or impairment, as indicated by a Di-
agnostic and Statistical Manual of
Mental Disorders (American Psychi-
atric Association, 2000) diagnosis
(e.g., bipolar disorder, attention def-
icit hyperactivity disorder [ADHD]).
Geriatric was scored if the diagnosis
or label used to describe the partici-
pants were those that typically occur
in the elderly population (e.g., de-
mentia). Genetic was scored if there
was a disease, syndrome, or disorder
that is caused by an abnormal
expression of one or more genes used
to describe the participants (e.g.,
Down syndrome). Medical was
scored if the description included
any physical or health-related prob-
lems (e.g., seizures). The category of
other was scored only if one of the
describing factors did not fit into one
of the other categories (e.g., develop-
mental delay). For any given article,
a number of categories could be
scored depending on how the subjects
were described. For example one
subject in a study might have Rett
syndrome and the other subject
might be described as having a di-
agnosis of ADHD. In this case both
genetic and psychiatric would be
scored. To view the exact variation
in reported subject characteristics for

the group of AP articles as classified
according to our categories, refer to
the upper panel of Table 1.

Overall, there were eight variables
in this set, and the total number of
articles that resulted for AP was used
(i.e., 77) for the denominator of the
interrater reliability formula. Dis-
agreements were not discussed be-
cause reliability was high for each
category (.88%; see Table 2). The
data from the primary observer were
used for further analysis and discus-
sion.

Verbal operant measure. To de-
termine the number of articles that
measured one or more of Skinner’s
verbal units, the methods and results
sections of each article were reviewed
by two raters who were doctoral-level
students who had completed a course
in Skinner’s approach to verbal
behavior. Each article was indepen-
dently scored as a one or a zero. An
article was given a value of one if it
measured a verbal operant (i.e.,
occurrence), if one or more of the
dependent variables were included in
the results section in which verbal
operants are defined as tact (includ-
ing impure, simple, multiple, stan-
dard, and reversed, percentage of
items correctly tacted); echoic; textu-
al; dictation; autoclitic responses,
intraverbals, and mands (including
impure, simple, multiple, standard,
and reversed) and the dependent
variable had to be described or
labeled in Skinnerian terminology
somewhere in the methods or results
section (but did not count if it was
mentioned only in the title, literature
review, or discussion). An article was
assigned a value of zero if it did not
measure a verbal operant (i.e., non-
occurrence), if a verbal operant was
used as an independent variable, if
the results were discussed only in
terms of verbal operants but weren’t
measured as such, or if the dependent
variable was parent or caregiver
responses about their children’s emis-
sions of verbal operants on a stan-
dardized questionnaire (i.e., Ver-
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BAS), or if the authors did not use
Skinner’s taxonomy (i.e., names of
operants) to describe the methods or
results.

To view the variability in the
names of the operants that were used
in the verbal operant analysis and
how they were categorized for the
articles in this data set, refer to the
lower panel of Table 1. Disagree-
ments were not discussed because
interrater agreement was high (i.e.,
94%) for this factor. The data from
the primary observer were used for
further analysis and discussion.

General Scoring Procedure

After obtaining the 100 articles, the
authors names and published year
were entered into an ExcelH work-
sheet. Columns were created for each
variable, and each assessor had her
own electronic copy of the Excel
sheets for independent data entry.
Content was analyzed by searching
for, examining, and reading specific
pieces of each study that were rele-
vant to a given variable, and notes
were taken for anomalous findings.
Next, each study was independently

TABLE 2

Upper panel: Includes all descriptors and specifiers for each atypical category
that authors used to describe participants’ characteristics for the total number of
articles that were scored with AP. Lower panel: Includes types of occurrences

and nonoccurrences found during the verbal operant analysis

Variable

Autism Pervasive developmental disorder, autistic characteristics, autism

Mental retardation Moderate, profound, severe mental retardation, mentally impaired,
moderate intellectual disability, very low reading rates below grade level,
learning disabilities

Language delay Was not scored as such if another description was provided; no other
specifiers were included.

Psychiatric ADHD, bipolar disorder

Geriatric Dementia

Genetic Hirshsprung’s disease, Rett syndrome, Down syndrome, Cockayne
syndrome, fragile X syndrome, Sotos syndrome, Angelman syndrome/
happy puppet syndrome

Medical Apraxia, visual impairments, seizure or seizure disorder, cerebral palsy,
short bowel syndrome, severe pulmonary hypertension, atrialeptal defect,
bronchopulmonary dysplagia, chronic food refusal, emesis, failure to
thrive, traumatic brain injury, microcephalic, blindness, deaf

Other Descriptor was placed herein only if it did not fit into any of the above
categories. Developmental disability, phonological disorder, develop-
mental delay, severe, profound, or moderate multiple disabilities, moder-
ate and severe handicaps

Occurrence Tact (including impure, simple, multiple, standard, reversed, percent of
items correctly tacted), autoclitics, intraverbals, mands (including
impure, simple, multiple, standard, reversed)

Nonoccurrence Transfer of control from an echoic prompt, length or rate of utterance,
noun classes, requesting/requests (when used without any referent to
‘mand’ in methods), phonemes, receptive naming (when used without
any referent to ‘tact’ in methods), manual signing, word reading/teaching
reading, opportunities for naming/requesting (when used without any
referent to ‘mand’ in methods), signing, touching, pointing, corre-
spondence
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scored according to operational defi-
nitions and analyzed by two raters
(the second and third authors) for 18
different variables pertaining to each
study’s demographic and subject
characteristic data. After each rater
completed data entry, disagreements
and agreements were compared by
combining data columns from each
rater into a separate spreadsheet.

Because disagreements were tracked,
this allowed definitional nuances
to be identified and addressed. For
the first 10 variables of population
parameters and subject characteris-
tics, disagreements were individually
discussed by both assessors to arrive
at agreement. This entailed the
assessors rereading relevant pieces
in the articles while examining defi-
nitions. As a part of that process,
modifications were then made to the
operational definitions as agreed on.
Following that, all citations were
rescored to obtain a final frequency
count with 100% agreement. Modi-
fied definitions are stated herein;
however, the original interrater
agreement data are reported. In
addition, one more factor related to
what verbal operants were employed
in each study was assessed.

Interrater Agreement Analyses

Interrater agreement was defined
as both raters assigning an article to
an identical category for each de-
pendent variable. Agreement was
calculated by dividing the number
of agreements by the number of
agreements plus disagreements and
multiplying by 100%. Unlike other
similar analyses (e.g., Northup, Voll-
mer, & Serrett, 1993), averages were
never used to assess reliability. Sim-
ilarly, 100% of the articles were
assessed for interrater agreement as
opposed to only a smaller propor-
tion, which is sometimes the case in
citation analyses (e.g., Carr & Stew-
art, 2005). Overall percentage agree-
ment was high for all variables, with
the highest and lowest agreement

scores being 100% and 87%, respec-
tively. Individual agreement scores
are reported for each dependent
variable in Table 2.

RESULTS AND DISCUSSION

Population Parameters

Results of this analysis indicate that
the majority of empirical research in
the area of verbal behavior has been
conducted with a young AP (see
Figure 1). Of the 99 total articles in
this analysis, 77 (77.7%) were con-
ducted with AP. Of that number, 63
employed children and 23 employed
adult participants. (It should be noted
that because some studies assessed
both children and adult populations,
subcategory numbers will not sum to
the total number of articles.) Twenty-
seven articles (27.3%) investigated TP.
Of those citations, 19 examined chil-
dren and 10 were with just adults.
Only four studies (4%) examined both
AP and TP in one article.

Dominating with 76 total citations
(76.8%), the younger population clear-
ly represents the most popular age
group in empirical studies on verbal
behavior. The total number of studies
that were conducted with only the
adult population was 9 (9%), and 32
(32.3%) were conducted with both
age parameters. Mixing both popula-
tion types in one study was rare, but
studies that used both age types was
a more common finding. Thus, the
majority of studies that used the adult
population (either adults only or in
combination with children) were in
the AP category, as is the case with
studies that used only children.

Atypical Classifications

The majority of data in the area of
verbal behavior are derived from
participants with autism or mental
retardation (see Figure 2). Over half
of the citations in this analysis (40;
52%) recruited participants with au-
tism and 37 (48%) used participants
with mental retardation. In the lan-
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guage delay category, there were only
four (5.2%) identified citations. This
number may have underrepresented
participants with language delays
because by our definition an article
was categorized herein only if there
was an absence of any other type of
label that could be scored elsewhere.
Only two (2.6%) studies were scored
in the psychiatric category. Similarly,
there was only one study conducted
with an elderly population that could
be scored in the geriatric category.
There were 16 (20.8%) studies scored
in the medical category. Nine studies
(11.7%) had descriptions that did not
clearly fit into any of the other seven
categories according to our defini-
tions (see Table 1).

Verbal Operant Measure

The results indicate that 60 (60.6%)
articles of the original 99 in Dymond
et al.’s (2006) set measured at least
one of Skinner’s verbal operants
according to our definitions. The
types of variables that were taken
from this 60 are reported under
‘‘occurrence’’ in the lower panel of
Table 1.

Summary

In summary, Skinner’s (1957) Ver-
bal Behavior has made a lasting
contribution in the field of behavior
analysis at both a conceptual and
empirical level since its publication
50 years ago. Dymond et al. (2006)

Figure 1. The number of articles categorized as typical or atypical adult and children
populations.

Figure 2. The number of articles categorized into each atypical classification defined.
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provided readers of The Behavior
Analyst with an overview of the
degree of empirical contribution the
book has made, but our analysis has
attempted to reveal both the limited
and population dimensions of the
research more specifically. The results
indicate that the study of verbal
behavior has overwhelmingly been
conducted with children with devel-
opmental disabilities. Although the
invaluable clinical significance of this
research is not questioned, this alone
cannot sustain the reliance on Verbal
Behavior as a conceptualization of
human language. Consequently,
there is a need to expand basic
research on verbal behavior to typi-
cally developing individuals and to
more advanced forms of language.
As a field, it is imperative that
behavior analysis move beyond the
experimental study of the verbal
operants defined in the introductory
chapters of Verbal Behavior and de-
velop innovative methods to do so.
Thus, within the analysis of Verbal
Behavior, there are many research
opportunities to be had in applied,
basic, and observational work with
people with complex verbal reper-
toires. Limiting the study of verbal
behavior only to the dimensions that
have been uncovered in this citation
analysis could unnecessarily limit the
impact of Skinner’s conceptualiza-
tion of language.

Research that could be conducted
in the area of verbal behavior to
expand on the existing empirical
work may include replications with
typically developing individuals of
data obtained from studies that
recruited participants with develop-
mental disabilities. The demonstra-
tion of more complex verbal operants
such as autoclitics, controlling vari-
ables such as the audience, and
characteristics of verbal behavior
such as self-editing could be studied.
Protocol analysis (Ericsson & Simon,
1993) is one method by which these
operants could be studied with typi-
cally developing adults in a variety of

clinical, laboratory, and natural set-
tings. Digital voice recorders could be
used during clinical interviews to
reveal more complex patterns of
verbal behavior in therapy sessions.
In addition, on-line chat rooms may
provide a convenient venue for ex-
amining rates of autoclitics or fre-
quencies of intraverbals. The contin-
ued development of technology can
help to facilitate such procedural
methodologies. For example, many
on-line teaching interfaces (e.g.,
WebCT or BlackBoard) have text-
capturing software that allows a re-
view and analysis of chat room verbal
interchanges. Similarly, technological
gains have provided ways to reduce
the labor required for protocol data
analysis. For example, computer soft-
ware is available that can type out
spoken words to a document. These
kinds of programs may help to reduce
the time spent in transcribing content
from audiotapes (e.g., Dragon Natu-
rally Speaking, etc.).

Due to the lack of basic research
on verbal behavior, there have been
criticisms of Skinner’s book that will
continue to grow if nothing is done
to rebut them. For this reason, the
time is right for direct comparisons
that pit competing behavioral theo-
ries (e.g., relational frame theory,
naming hypothesis) of verbal behav-
ior against one another empirical-
ly and conceptually. There have been
some proposals for a synthesis
of Skinner’s Verbal Behavior with
relational frame theory (Barnes-
Holmes, Barnes-Holmes, & Cullinan,
2000) and empirical demonstrations
of how this could be developed (Lu-
ciano, Gomez Becerra, & Rodriguez
Valverde, 2007; Murphy, Barnes-
Holmes, & Barnes-Holmes, 2005).
Synthesizing these two conceptualiza-
tions of verbal skill acquisition may
help to provide a comprehensive em-
pirical account of human language.

Behavior analysis has always been
a field that has rested on a foundation
of data prior to generating theory.
Skinner’s book was theoretical, yet as
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he claimed, it was based on data from
the animal laboratory. Some behav-
ior analysts are comfortable with the
inferences Skinner made, but others
are not. Nonetheless, data have been
generated based on Verbal Behavior;
thus, it holds empirical merit. The
remaining question stands: Is Skin-
ner’s text sufficient to explain human
language? Given the analyses of our
investigation, we would be most
comfortable responding ‘‘no’’ or at
least ‘‘not yet.’’ Until researchers
construct experiments that more
closely resemble the complexities of
human conversation, there will be
doubters of Skinner’s approach with-
in and beyond the behavior-analytic
community. Simple demonstration of
vocal responses using individuals
with developmental disabilities is an
admirable start, but such demonstra-
tions are only the beginning of what
Skinner’s Verbal Behavior was writ-
ten to explain.
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