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There is growing evidence of a developmental trajectory for key
verbal capabilities. The evidence comes from research guided
by Skinner’s (1957) theory of verbal behavior and the accom-
plishment of schools based entirely on scientific practices. The
broad verbal developmental fractures include: listener, speaker,
speaker-listener exchanges with others, speaker as own listener
(self-talk conversational units and naming), reader, writer,
writer as own reader, and advanced verbal mediation. Many of
the capabilities, and their subcomponents identified in the re-
search, are higher order operants or relational frames. Our
research first identified missing verbal capabilities in children,
which, in turn, led to the identification and induction of pre and
co-requisite repertoires. Once the missing verbal capabilities
were induced in children who had been missing them, the chil-
dren subsequently acquired repertoires that had not been possi-
ble for us to teach previously. We speculate on the relation of
these capabilities or fractures in verbal function to linguistic,
neuroscientific, cognitive and anthropological suppositions
concerned with the evolution of language function in the indi-
vidual's lifespan, as well as, the evolution of verbal function in
the species.

The Evolution of Verbal
Behavior in Children

Complex language is one of the unique repertoires of the
human species. Others include teaching and certain “types of
imitation” (Premack, 2004), although these too may be pre or
co-requisites for certain functional uses of language. Over the
last 40 years linguists have contributed theories and evidence
about the structure of language (Chomsky, 1959; Chomsky &
Place, 2000, MacCorquodale, 1970; Pinker, 1999). Neuroscien-
tists have identified neurological correlates associated with some
aspects of language (Deacon, 1979; Holden, 2004). Behavior
analysts have focused on the source of and controlling variables
for the function of language as behavior per se (Catania,
Mathews, & Shimoff, 1990; Greer & Ross, 2004; Michael,
1984; Skinner, 1957).

More recently, scholars have come to view human language
as a product of evolution; “Linguists and neuroscientists armed
with new types of data are moving beyond the nonevolutionary
paradigm once suggested by Noam Chomsky and tackling the
origins of speech head-on.” (Culottes & Brooks-Hanson, 2004,
p. 1315). This work focuses on the evolution of both non-oral
motor and oral components of speech (Deacon, 1997; Holden,

2004), although some arguments are characterized necessarily
more by theory than data.

Despite the evidence that primates and pigeons can be
taught certain features of verbal behavior (Epstein, Lanza, &
Skinner, 1980; Premack & Premack; 2003; Savage-Rum Baugh,
Rumbaugh, & Boysen, 1978), the speaker as own listener reper-
toire makes complex verbal behavior possible and this may be
what is most unique about human verbal functions (Barnes-
Holmes, Barnes-Holmes, & Cullinan, 2001; Lodhi & Greer,
1989; Horne & Lowe, 1996). Some suggest that oral communi-
cation evolved from clicking sounds to speech sounds, and they
site the extant clicking languages (Pennisi, 2004). It is likely
that sign language and gesture predated both vocal forms; but it
is the evolution of the spoken and auditory components of lan-
guage that are seen as critical to the evolution of language.
Some of these include changes in the anatomy of the jaw—
modern humans have more flexible jaws than did Neanderthals.
Also, the location of the larynx relative to the trachea is different
for humans, and this anatomical feature made it possible for the
modern human to emit a wider range of speech sounds (Deacon,
1997). The combination of these anatomical changes together
with the identification of separate, but proximate, sites in the
brain for speaking, listening, and imitation seem part of what
made spoken language possible (Deacon, 1997). The presence
of these anatomical and physiological properties made it possi-
ble for the evolution of verbal functions through the process of
cultural selection (Catania, 2001). The functional effects of
speech sounds acquired by their consequences are provided
within the verbal community. This latter focus is what consti-
tutes the subject matter of the study of verbal behavior.

The new foci on language, as an evolved anatomical and
physiological capacity, does not necessarily suggest the exis-
tence of a universal grammar; nor, in fact, does it eliminate the
possibility of an evolved universal grammar. Some of the lin-
guistic neuropsychological searches for an evolved universal
grammar now follows the PET and MRI trails for discovering
blood flow associated with the speech and hearing centers in the
brain (Holden, 2004). Interesting and as important as this work
may be, little of that work, if any, is devoted to the function of
language as behavior per se. Nor is it concerned with the bio-
logical or cultural evolution of verbal function in our species or
in the lifespan of the individual, although anthropological lin-
guists point to functions as the initial source. Only the research
associated with Skinner’s (1957) theory of verbal behavior as
behavior per se, and expansions of the theory by contemporary
behavior analysts, provides the means for analyzing how cul-
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tural selection gave rise to the function of language (Greer,
2002; Greer & Ross, in press; Hayes, Barnes-Holmes, & Roche,
2000; Lowe, Horne, Harris, & Randle, 2002). Currently, the
linguistic, neuropsychological work, and the behavior analytic
foci remain separate sciences, though they need not remain so
(Catania, 1998).

From Theory to Research

Although Skinner’s work is often described as a theory,
there is now a body of research supporting and expanding the
theory. While a large portion of the literature on verbal behavior
has been theoretical, we have identified over 88 experiments
devoted to testing the theory, not including the significant body
of related work in relational frame theory that includes at least
an equal number of studies (Hayes et al., 2000). In our program
of research in verbal behavior, we have completed approxi-
mately 44 experiments and a number of replications. Our par-
ticular research program was occasioned by our efforts to de-
velop schools that provide all of the components of education
based solely on teaching and schooling as a scientific endeavor.
While the existing work in the entire corpus of behavior analysis
provided a strong foundation for a science of schooling, much
was still missing. Cognitive psychology offered a plethora of
theories and findings, and when they were germane to our ef-
forts, these findings proved to be operationally synonymous to
those identified in behavior analysis. However Skinner’s (1957)
Verbal Behavior showed the way for a research program to fill
in much of what was missing in a manner that allowed us to
operationalize complex cognitive repertoires.

In our commitment to a thoroughgoing scientific approach
to schooling, we needed functional curricula that identified rep-
ertoires of verbal operants or higher order operants. Our efforts
involved using the pre-existing conceptual and applied verbal
behavior research, identifying the needs of children who were
missing certain repertoires, and identifying the validity of un-
tested components of Skinner’s theory through new experiments
done by others and us. Through this process, we have been able
to meet real educational needs, or at least the most pressing
needs—the recognition of which were missing in the existing
science of behavior or cognitive psychology. Of course, these
educational voids were also apparent in normative practices in
education based on pre-scientific approaches that treat teaching
as an art. We needed findings that worked in the day-to-day
operation of our schools, if we were to educate the “whole
child.” Along the way, we discovered some interesting aspects
of verbal behavior that may prove useful to a behavioral devel-
opmental psychology (Baer, 1970; Bijou & Baer, 1978; Gewirtz,
Baer, Roth, 1958; Gewirtz & Pelaez-Nogueras, 1991).

Repertoires of Verbal Behavior for Instructional
Purposes

First, applications of the research findings in verbal behavior
in our CABAS schools led to the categorization of children for
instructional purposes according to levels of verbal behavior that
we extrapolated from Skinner’s analysis of the different compo-
nents of verbal behavior (Greer, 2002). ' While traditional diag-
noses, or developmental constructs are useful for some inquiries,
they are not very useful for instructional purposes. However,
the identification of the functional verbal capabilities of children
that we extrapolated from Skinner’s work was very helpful.
Skinner described the different verbal repertoires of the speaker
and the relation of the speaker and listener in terms of typically
developing individuals. These repertoires .eemed to constitute
what individuals need to possess if they are to function verbally,
and those verbal functions provided operational descriptions for
most of the complex educational goals that had been prescribed
by educational departments throughout the western world (Greer
& Keohane, 2004). For educational purposes, the categories or
stages provided us with behavioral functions for a curriculum
for listening, speaking, reading, writing, and the combinations of
these that made up complex cognitive functions.

The verbal categorization proved useful in: (a) determining
the ratio of instructors to students that would produce the best
outcomes for the students (Table 1), (b) identifying what exist-
ing tactics from the research worked for children with and with-
out particular verbal capabilities (See Greer, 2002, Chapters 5
and 6), what specific repertoires children could be taught given
what each child initially brought to the table, and a curricula
composed of functional repertoires for complex human behav-
ior.

Most importantly, the categories identified specific verbal
capabilities we needed to teach, if we were to make real progress
with our children. The categories provided a continuum of in-
structional sequences that provided a functional approach to
cognitive academic repertoires, and the recasting of state and
international educational standards into functional repertoires of
operants or higher order operants rather than structural catego-
ries alone (Greer, 1987, 2002; Greer & McCorkle, 2003). Each
of the major verbal categories also identified levels of learner
independence (i.e., operational definitions of autonomy) as well
as what we argue are valid measures of socialization. Table 1
lists the verbal stages as we have related them to independence
and social function.

! For information on and the evidence base for teaching as a science in
CABAS schools and the CABASO system see Greer (2002), Greer,
Keohane, & Healy (2002), Selinski, Greer, & Lodhi (1991), and
www.cabas.org. The findings of the research we describe have has been
replicated extensively with children and adolescents in CABASO
Schools in the USA, Ireland, Argentina and England and we believe they
are robust. A book that describes the verbal behavior research and pro-
cedures in detail is in progress for publication in 2006 (Greer & Ross, in
progress).
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