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Abstract
Relational frame theory and verbal behavior development theory are two behavior-
analytic perspectives on human language and cognition. Despite sharing reliance on
Skinner’s analysis of verbal behavior, relational frame theory and verbal behavior
development theory have largely been developed independently, with initial applica-
tions in clinical psychology and education/development, respectively. The overarch-
ing goal of the current paper is to provide an overview of both theories and explore
points of contact that have been highlighted by conceptual developments in both
fields. Verbal behavior development theory research has identified how behavioral
developmental cusps make it possible for children to learn language incidentally.
Recent developments in relational frame theory have outlined the dynamic variables
involved across the levels and dimensions of arbitrarily applicable relational
responding, and we argue for the concept of mutually entailed orienting as an act of
human cooperation that drives arbitrarily applicable relational responding. Together
these theories address early language development and children’s incidental learning
of names. We present broad similarities between the two approaches in the types of
functional analyses they generate and discuss areas for future research.
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Fifty years ago, Murray Sidman published the seminal
article on what subsequently became known as stimulus
equivalence (Sidman, 1971). When a series of related con-
ditional discriminations are trained, equivalence relations
emerge when the stimuli involved in those discrimina-
tions often become related to each other in ways that
were not explicitly trained (e.g., when A1-B1 and B1-C1
are trained, C1-A1 emerges without explicit training). It
was over 10 years before it became clear that the stimulus
equivalence phenomenon may be shown with relative
ease in humans but far less readily, if at all, in nonhuman
animals (Sidman et al., 1982), including higher primates.
Subsequent research published 20 years later still indi-
cated that even language-trained chimpanzees failed to
show the most rudimentary elements of equivalence class
formation (Dugdale & Lowe, 2000).

The connection between stimulus equivalence and
symbolic relations in human language thus became
the focus of both the empirical research and the
sometimes-heated conceptual debate at that time (see
Sidman, 1994, and specifically the written exchange
between Sidman and Day). In broad terms, Sidman and
colleagues argued that equivalence relations provided
the basis for symbolic relations (see Sidman, 1994, for a
book length review; see also Sidman, 2000), whereas
other researchers argued that equivalence was explained
by symbolic relations, typically involved in learning to
name objects and events (e.g., Horne & Lowe, 1996). A
third perspective, provided by relational frame theory
(RFT; Hayes & Hayes, 1989), suggested that equi-
valence relations and symbolic relations in natural
language were essentially synonymous, functionally

Received: 6 April 2022 Accepted: 22 January 2023

DOI: 10.1002/jeab.836

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.
© 2023 The Authors. Journal of the Experimental Analysis of Behavior published by Wiley Periodicals LLC on behalf of Society for the Experimental Analysis of
Behavior.

J Exp Anal Behav. 2023;1–15. wileyonlinelibrary.com/journal/jeab 1

mailto:sivaramanm@cardiff.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/jeab


speaking. And the explanation for both was to be found
in a history of generalized operant learning defined as
arbitrarily applicable relational responding (AARR;
e.g., Hayes et al., 2001).

Researchers studying stimulus equivalence, naming,
and RFT have tended to work largely independently with
distinct research agendas. Verbal behavior development
theory (VBDT) focuses on the study of how naming
from exposure alone is acquired in children and on the
different phases leading to that development (first the
listener responses, then the speaker responses; Greer &
Ross, 2008; see also Pérez-Gonzalez et al., 2014). Other
naming theorists have investigated how bidirectional
naming facilitates equivalence, categorization, and prob-
lem solving (see Miguel, 2018, for a review). RFT
researchers have studied the concepts of relational frames
or different patterns of derived relations to build a gen-
eral functional-analytic approach to human language
and cognition (e.g., see Barnes-Holmes et al., 2018, for a
recent review). Other researchers have focused on what
has become known as equivalence-based instruction
(e.g., Carr et al., 2000; Fienup & Brodsky, 2020).

The primary purpose of the current article is to begin
to find points of mutual interest and contact across the
different research approaches to human language and
how we might begin to work together in a genuinely col-
laborative way, hopefully to the benefit of all (see also
Fienup, 2018, for an editorial on the future of verbal
behavior research). In the next sections, we will focus on
the relationship between recent work in VBDT and
recent developments in RFT. In doing so, we are not
excluding the importance of other approaches, such as
equivalence or equivalence-based instruction, but trying
to stay focused on two areas where there seems to be a
high degree of overlap. For example, bidirectional nam-
ing was always seen to be critically important or central
to derived relations for both naming theorists1 and RFT
researchers. Although early treatments tended to empha-
size different views (e.g., whether equivalence explained
symbolic relations or symbolic relations explained equiv-
alence), more recent developments suggest that such the-
oretical differences may be less important going forward.

More recently, the emphasis on the distinction between
unidirectional and bidirectional naming (and incidental
naming) and a focus on the evolution of language (Pohl
et al., 2018) seems to be in line with a recent focus on
linking RFT more closely to the evolution of cooperation
in humans (Hayes & Sanford, 2014). Furthermore, con-
ceptual developments in RFT, which have provided a gen-
eral framework (hyperdimensional multilevel framework;

Barnes-Holmes et al., 2020) and a dynamic unit of analysis
(relating, orienting, evoking, and motivation [ROE-M];
Barnes-Holmes & Harte, 2022) have served to highlight
clear points of contact and overlap between the analysis of
different forms of bidirectional naming (BiN) and different
levels and dimensions of derived relating within RFT.
Each of these concepts will be discussed in detail in
upcoming sections of the paper. Before continuing, we
should emphasize that in drawing on recent conceptual
developments in RFT in the context of the current article,
we are not arguing that RFT only now connects more
readily with naming research. The potential links between
RFT and naming were always present in the literature,
going back to the earliest RFT studies (e.g., Barnes
et al., 1990; Lipkens et al., 1993). However, recent concep-
tual developments in both RFT and VBDT have served to
bring the potential overlap into relatively sharp focus, at
least for the current authors, and the present article is just
one attempt to explore and hopefully exploit this potential
overlap.

A VERBAL BEHAVIOR
DEVELOPMENTAL THEORY OF
BIDIRECTIONAL NAMING

Verbal development research began out of the need to
build a more complete science of teaching based on the
science of behavior (Barrett et al., 1991; Greer, 2002;
Skinner, 1954). Skinner’s (1957) description of verbal
(speaker) operants, multiple stimulus control, and ante-
cedent and postcedent verbal stimuli has proved useful in
following or constructing algorithms for solving complex
problems (e.g., Williams & Greer, 1993). Incorporating
Skinner’s (1957) work necessitated a program of research
in how verbal behavior develops as a function of a
sequence of children’s experiences and how that develop-
ment affects pedagogy (Greer, 1991, 2002) and curricu-
lum construction (Fienup & Brodsky, 2020; Williams &
Greer, 1993). A behavior science of language seeks to
identify how language repertoires are acquired by chil-
dren including, for example, learning to respond as a
listener and speaker from observing others saying the
names of objects and events in the world. This phenome-
non and the sequence of critical steps are called verbal
developmental cusps and will be discussed in detail
below.

Verbal behavior development: From data to
theory

Skinner (1957) provided a framework for studying verbal
development when he suggested that listener and speaker
repertoires are initially independent and later combine
into a behavioral unit. Specifically, Skinner (1957) argued
that “once a speaker also becomes a listener, the stage is

1Although the current article focusses on RFT and VBDT, the focus on naming,
particularly incidental naming in the latter, allows us to draw on naming research
more generally, and this will be reflected at various points throughout the current
article when we refer to naming studies from outside of VBDT. Indeed, we see
this as a positive strategy toward achieving more collaboration among all of the
researchers in behavior analysis who are focusing on human language
development.
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set for a drama in which one man plays several roles”
(p. 472). VBDT researchers examined this phenomenon
by identifying children (18 months to 12 years) who
lacked specific repertoires (such as imitating the actions
of others) that have been identified as verbal develop-
mental cusps and tested protocols to establish them
(Greer & Ross, 2008; Novak & Pelaez, 2004; Rosales-
Ruiz & Baer, 1996, 1997). A cusp is defined as a behavior
that allows a child to learn things that could not be
learned before, learn faster, or learn in new ways. It also
leads to new behaviors without direct training or pro-
grammed reinforcement. Examples of cusps include
motor imitation, echoing, and incidental bidirectional
naming. Ross and Greer (2003), for instance, trained five
children to imitate novel motor actions and observed sub-
sequent improvements in their vocal imitation (echoics)
and vocal requests (mands). Researchers also demon-
strated that some cusps, such as bidirectional naming,
allow children to learn in new ways. Greer et al. (2011)
showed that children who emitted listener and speaker
responses simply by hearing the name of an object with-
out programmed instruction could respond correctly dur-
ing math instructional trials that only involved an
instructor modeling the target behavior (e.g., the instruc-
tor modeled identifying the units, tens, and hundreds
places and subsequently presented the student with a
worksheet to identify the place value of the underlined
digit). In contrast, children who did not demonstrate inci-
dental BiN could not respond correctly on such trials
without programmed reinforcement.

Categories of verbal developmental cusps

According to VBDT, a behavior is said to be a verbal
developmental cusp if subsequent to its acquisition (a) a
child can learn verbal repertoires they could not learn
before the onset of the cusp, (b) learn these repertoires
significantly faster (e.g., no prompts), or (c) learn in ways
they could not before (e.g., from observation alone).
These cusps fall into four categories: (a) preverbal foun-
dational cusps, (b) listener response cusps, (c) speaker
cusps, and (d) the cusps that show the joining of the lis-
tener and speaker between individuals and within the
behavior of the individual. Preverbal foundation cusps
include observing responses (orienting to or prolonged
observing of faces and voices, two- and three-dimensional
stimuli), generalized imitation, and echoing (Greer &
Longano, 2010; see also Luciano & Polaino, 1986, which
highlighted the importance of training orienting
responses). Again, according to VBDT, preverbal foun-
dational cusps set the stage for subsequent verbal cusps.

The listener cusps involve first instances of behavior
coming under the stimulus control of spoken words
(i.e., hear and then do; Choi et al., 2015). The initial
listener cusps include responding to auditory stimuli includ-
ing words and nonwords (e.g., phonemic discrimination),

responding to the words of a speaker as discriminative
stimuli, and learning listener responses incidentally (point-
ing to an object after simply being exposed to an object–
name relation, i.e., incidental unidirectional naming).

The tact operant is seen as a critical speaker cusp that
is fundamental to the joining of the listener and speaker
repertoires. VBDT data support Skinner’s (1957) account
that tacts are acquired when behavior is reinforced by
attention or praise (Eby & Greer, 2017; Schmelzkopf
et al., 2017). In this, or other cases, a cusp is not just
learning a single response; for example, teaching a child
to say “tree” with arduous shaping and prompt proce-
dures can result in the child saying “tree” on seeing a tree.
However, if the child lacks the generalized tact operant,
each tact will require arduous instruction. If a generalized
tact operant is acquired, new incidences of tacts can be
taught easily (see e.g., Eby & Greer, 2017; Schmelzkopf
et al., 2017). When a generalized tact operant is acquired,
only a small number of trials is needed to teach a novel
tact. That is, tacts are maintained by naturally occurring
reinforcement contingencies thereby giving the child
opportunities to learn from the natural environment.
VBDT focusses on training repertoires rather than indi-
vidual responses. In addition, VBDT distinguishes
between bidirectional operants (cusps) between and
within individuals. Some examples of bidirectional cusps
that involve the joining of the listener and speaker are
discussed below. Before proceeding, however, it seems
important to recognize that although the concept of ver-
bal developmental cusps has proven useful in this area of
research, the concept itself should remain somewhat
provisional.

Bidirectional operants between individuals

The intersection of the speaker and listener is described
as speaker as own listener within the skin by Skinner (1957,
p. 476), reiterated as such by Horne and Lowe (1996,
p. 240). However, in many cases, the role of the speaker
and listener is shared between two individuals such as
during any verbal episode. In such cases, when one indi-
vidual speaks, the product of such behavior (i.e., verbal
stimulus) affects both individuals as listeners, and it may
also result in the second individual responding as a speaker,
and so on (in VBDT this is referred to as a conversational
unit, described as a verbal episode by Skinner, 1957). The
speaker role is not limited to vocal communication and can
also include nonspeech sounds, grimaces, frowns, or ges-
tures. The acquisition of both listener and speaker behavior
allows children to become more fully social (see Donley &
Greer, 1993; Schmelzkopf et al., 2017).

It is important to note that the concept of a bidirec-
tional operant could also be used to describe derived rela-
tional responding in a matching-to-sample procedure
such as symmetry, and there is evidence that such perfor-
mances may be observed in the absence of BiN (see for
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example, Luciano et al., 2007). In this sense the concept
of a bidirectional operant may be seen as broader than
those described here which involve the joining of the
listener and the speaker.

Bidirectional operants within individuals

Bidirectional operants acquired by young children may
also occur in the absence of an “external” audience.
These children engage in self-talk aloud, including say-
then-do responding (see example below), during fantasy
play (Lodhi & Greer, 1989). Incidences of self-talk can be
directly observed when children rotate the roles of lis-
tener and speaker overtly as when a child acts as a
speaker when interacting in solitary play with an anthro-
pomorphic toy, as in saying, as a speaker, “Horsey, go to
the barn,” and responding as a listener by moving the
horse to the barn as identified by Lodhi and Greer
(1989). Indeed, there may be some functional overlap
between self-talk during fantasy play and say-and-do cor-
respondence as identified in research by Paniagua and
Baer (1982; see also Luciano et al., 2001).

Bidirectional naming and incidental language
acquisition

At this point, it is important to note that there are several
research programs, each focusing on different aspects of
naming as defined by Horne and Lowe (1996), also called
common bidirectional naming by Miguel (2016). Hawkins
et al. (2018) proposed subclassifications of BiN based on
(a) how the reinforcement of either speaker or listener
responses results in the unreinforced emission of corre-
sponding listener and speaker responses, respectively,
and (b) how children learn names from experience with-
out explicit training. VBDT has focused on identifying
how children may eventually come to acquire listener or
speaker responses without the delivery of reinforcement
by others. The VBDT research agenda was largely driven
by Hart and Risley’s (1995, 1999) classic study that found
limited evidence of the parents’ conspicuous use of sys-
tematic reinforcement contingent upon speech, which
could be seen as challenging for a behavior-analytic per-
spective of language development.

Many published studies on BiN (e.g., Horne
et al., 2006; Lowe et al., 2002) focused on either the lis-
tener or speaker being taught (i.e., reinforced until mas-
tery) and assessing for the untaught response under
unreinforced conditions. Moreover, studies have investi-
gated the relationship between naming and stimulus
equivalence (Horne et al., 2004; Lowe et al., 2002; Lowe
et al. 2005) including how precurrent or mediational ver-
bal behavior may affect stimulus class formation
(e.g., Jennings & Miguel, 2017; Lowenkron 1989, 1991;
Ma et al., 2016; Miguel and Petursdottir, 2009). In

contrast, VBDT researchers have focused on developing
procedures testing the emission of both listener and
speaker responses where neither has been directly rein-
forced (for a review, see Longano & Greer, 2014).

VBDT research identified multiple exemplar instruc-
tion (MEI) as one intervention for training this form of
incidental bidirectional naming (Inc-BiN; Fiorile &
Greer, 2007; Gilic & Greer, 2011; Greer et al., 2005,
Hawkins et al., 2009; Hotchkiss & Fienup, 2019; Luciano
et al., 2007). The term multiple exemplar training (MET)
is related to MEI (see Greer et al., 2017, for a description
of the history of different types of MEI or MET; see also
LaFrance and Tarbox, 2019, for a distinction in the cur-
rent literature). The MEI intervention developed by
VBDT involved training children to respond across
topographies of listener, speaker, and matching-to-
sample trials across sets of stimuli until they demon-
strated Inc-BiN (i.e., listener and speaker responses) to a
novel set of stimuli without programmed reinforcement.
Theoretically, the MEI involved explicitly reinforcing lis-
tener and speaker responses across exemplars until
responses to novel stimuli emerged without reinforce-
ment. Similarly, intensive tact instruction (Hotchkiss &
Fienup, 2019; Schmelzkopf et al., 2017) and echoic train-
ing (Cao & Greer, 2019), which constitute elements of
Inc-BiN, have also been shown to facilitate the establish-
ment of this repertoire. In this sense, therefore, the effect
of MEI is explained by appealing to histories of rein-
forcement across relevant exemplars, which establish new
units of verbal behavior. Environmental contingencies
may then act on these new units, thus producing novel
behaviors (i.e., the behavioral process involved, therefore,
is histories of reinforcement across exemplars).

Assessment of incidental bidirectional naming

The distinction between bidirectional naming as defined
by Horne and Lowe (1996) and Inc-BiN is evident in the
procedures used to assess the latter. In the assessment of
Inc-BiN, researchers first identify pictures of stimuli that
are novel and unfamiliar to a child. Once multiple sets of
three to five stimuli are identified, the researchers present
the child with each picture and simultaneously say the
name of the picture; this is identified as the naming expe-
rience. Each of the five stimuli are presented four times
for a block of 20 trials with no consequences for the
child’s responses. Two hours later, the researchers present
unreinforced probe trials to assess the accuracy during
listener and speaker trials. First, the child is tested for the
listener response where the researchers present arrays
where the correct stimulus is presented along with two
incorrect response stimuli with the instruction, “Point to
the ___.” A child who demonstrates 80% accuracy in
pointing to the stimuli is identified as demonstrating inci-
dental unidirectional naming (Inc-UniN), meaning they
acquire the names of things as a listener from exposure to
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opportunities to observe caretakers say the names of
things. Immediately after the listener probes are com-
pleted, and in the same session, researchers probe for the
speaker responses. That is, each stimulus is presented two
to four times, and the child is provided with the opportu-
nity to say the name of the stimulus. If the child demon-
strates 80% accuracy in speaking and listener responses,
the child is identified as demonstrating Inc-BiN (see, for
example, Morgan et al. 2021, for a detailed description of
the assessment methods). Please see Figure 1 for an
overview.

Incidental bidirectional naming is a continuum

Understanding how Inc-BiN is established has important
implications for a science of behavior and of teaching.
Children who do not acquire names incidentally learn very
little from antecedent instruction (Greer et al., 2011), but
once Inc-BiN is established they have the instructional his-
tory that results in learning in the absence of programmed
reinforcement. Children who demonstrate Inc-UniN
(i.e., listener naming but not speaker) need to be taught the
speaker response but can emit the listener response without
instruction (e.g., selecting, pointing to). Children who do
not demonstrate Inc-UiN need to be taught both the
listener and speaker responses. Children who demonstrate
Inc-BiN can emit the untaught listener and speaker
response from demonstration conditions alone (i.e., simply
being exposed to object–name relations; Hranchuk
et al., 2019). Furthermore, recent evidence shows that more
complex verbal behavior emerges once Inc-BiN is estab-
lished (Cahill & Greer, 2014; Greer & Du, 2015).

In this section, we described (a) the categories and
types of cusps as defined by VBDT and how they contrib-
ute to verbal behavior development, (b) bidirectional oper-
ants (between and within individuals) that are seen as a
critical cusp for engaging in verbal episodes with others,

and (c) a theoretical account of Inc-BiN and how children
come to learn the names of things without instruction or
programmed reinforcement. Although this is by no means
a comprehensive account of all the empirical and concep-
tual analyses carried out by VBDT researchers, we have
described the main aspects of the theory that lend to points
of contact with RFT. These points of contact are discussed
in the last section of the paper.

AN UPDATED RELATIONAL FRAME
THEORY

In summarizing the RFT treatment of naming and subse-
quently comparing it with VBDT, it seems important to
draw on a relatively up-to-date version of RFT rather
than a version that was presented almost 20 years ago
(Hayes et al., 2001). In this respect, two important
advances in the theory appear to have been made. First,
RFT now focuses on the evolution of cooperation in
humans as a primary driver for AARR itself (Hayes &
Sanford, 2014; Wilson et al., 2014). The focus on cooper-
ation is relevant, but not critical, to the core argument we
will make in the current article, so we will not dwell on it
here. More critical is the second advance, which involves
a proposed new framework that seeks to highlight or
emphasize the dynamics involved across the levels and
dimensions of AARR. Critically, this new framework
focuses on the orienting and evoking functions of stimu-
lus events, which as we shall see has important implica-
tions for an RFT treatment of naming.

A hyperdimensional multilevel framework

Researchers have recently proposed an overarching hyper-
dimensional multilevel (HDML) framework (Barnes-
Holmes & Harte, 2022; Barnes-Holmes et al., 2017; Finn

That is a 
cat

Naming Experience
Model of object-name rela�on

A cat!Where is 
the cat?

Listener Response
(poin�ng to cat)

Speaker Response
(saying “Cat”)

Unidirec�onal Naming (UniN)

Bidirec�onal Naming (BiN)

F I GURE 1 Incidental uni and bidirectional naming in a child

VBDT AND RFT 5



et al., 2018; Harte et al., 2017, 2018) that summarizes how
RFT approaches the experimental analysis of human lan-
guage and cognition, with a view to revealing the complex-
ity involved. The core idea of this development involves an
attempt to capture a lot of what basic RFT researchers
have been engaged in since the theory was first developed
and to place that scientific behavior into a framework
(i.e., the HDML) that emphasizes the dynamic nature of
AARRing. One of the reasons for constructing such a
framework is to help connect basic RFT research more
directly with the concerns of applied researchers and
practitioners.

The HDML framework specifies five levels and four
dimensions of relational responding. The five levels are
mutual entailing, relational framing (the simplest type of
relational network), relational networking, relating rela-
tions, and relating relational networks. In addition, the
HDML framework identifies the various dimensions of
AARR that may be influenced by various contextual var-
iables. Four such dimensions appear to be critically
important (although others may emerge through future
conceptual and empirical analyses) and are labeled as
(a) coherence, (b) complexity, (c) derivation, and
(d) flexibility. The framework currently consists of five
levels and four dimensions of AARR that intersect to cre-
ate 20 units (see Figure 2). The individual units may be
useful in conceptualizing how to conduct experimental
analyses of derived relational responding. In addition,
the HDML framework explicitly incorporates three
generic dimensions of transformations of function,2

orienting, evoking, and motivating events. Orienting refers
to the basic perceptual properties of a stimulus or event
(including noticing or attending), and evoking refers to
whether a perceived stimulus or event is appetitive, aver-
sive, or relatively neutral. Motivating refers to the puta-
tive strength of motivational variables, which interact
with orienting and/or evoking functions, and indeed
relating, in a dynamic manner. In principle, any stimulus
or stimulating event will possess these functions.
Certainly, a stimulus cannot be defined as a stimulus if it
does not produce at least some degree of orienting (i.e., a
stimulus that is not perceived is not a stimulus).

In doing so, a general unit of conceptual analysis for
RFT was proposed, which is referred to as the ROE-M
(pronounced “roam”). The analytic unit conceptualizes
individual derived relational responses as consisting of
relating, orienting, evoking, and motivating events. In
simple terms, relating refers to the myriad complex ways
in which language-able humans can relate stimuli, as sug-
gested by the 20 units of analysis within the HDML, and
how the orienting and evoking functions of those stimuli
both influence and are influenced by such relating. The
reader is referred to Figure 2 for a visual representation
of the HDML framework and Barnes-Holmes and Harte
(2022) for more detail on the framework.

In recognizing the dynamic interplay among the prop-
erties of the ROE-M, it seems useful to conceptualize
behavioral events for humans as involving a constant
stream of relating (R), orienting (O), evoking (E), and
motivating (M) events. For illustrative purposes, imagine
a child is going into a garden looking for hidden Easter
eggs and the caregiver says, “Watch out for a special
golden egg that has gummy candies.” If the instruction is
understood, it may be conceptualized as involving an
instance of relating (e.g., relating the golden egg with
candies), which may increase the likelihood that the child
will orient toward any egg-like shape in the garden

F I GURE 2 A Hyperdimensional multilevel framework consisting of 20 intersections between the dimensions and levels of arbitrarily applicable
relational responding. The figure includes the properties of orienting and evoking.

2Transformation of stimulus functions was one of the three important properties
of derived relational responding in the early RFT account. It was defined as a
process in which the function of one stimulus in a derived relation alters the
functions of another according to the relation between the two, without additional
training (Hayes, 1991). Put simply, it was defined as the process by which stimuli
come to acquire, change, or lose psychological properties. This account seemingly
suggests that the transformation of stimulus functions occurs because of a derived
relation between or among stimuli.
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followed by an appropriate evoked reaction, such as
reaching forward and grabbing the egg (i.e., the functions
of the egg have been transformed by the caregiver’s
instruction). In effect, the child’s reaction to the egg is
conceptualized as involving the elements of the ROE-M.
As noted above, the ROE-M is conceptualized as a non-
linear or dynamic unit of analysis and thus orienting and
evoking may affect relating. Imagine, for example, that
the child in the above example had not been given the
instruction to look for a hidden Easter egg but instead
had simply been asked to pick some flowers (i.e., the egg
had been “hidden” by the caregiver as a “surprise”).
When the child sees the egg, orienting and some evoking
functions may occur, which then lead to some relating
(e.g., the “oh, what’s that—is it an Easter egg?” emitted
publicly if the caregiver is present or perhaps privately
if not).

The concept of mutually entailed orienting as the
basis for shared intentionality

As noted earlier, in an updated RFT account, coopera-
tion is theorized to be the primary initial driver of
AARR. Hayes and Sanford (2014) described cooperation
as consisting of “social referencing, joint attention, and
perspective taking” (p. 122). In an effort to provide a
more functional account of these terms, we argue here
that one such act of cooperation involves mutually
entailed orienting. This occurs when a child orients back
and forth between a caregiver and an object or stimulus
that the caregiver is orienting toward (this is not to be
confused with orienting, per se, which may occur outside
the context of a cooperative act). Specifically, infants
have been shown to respond to social stimuli (e.g., adult
voices, faces) from a very early age. For example, when a
caregiver looks toward an object, say a Teddy bear, the
infant looks at the caregiver, follows their gaze
(or pointing) to the Teddy bear, and looks back at the
caregiver (Tomasello, 1988). This sequence of coordi-
nated attention between the infant, the caregiver, and an
object, seems to occur constantly with multiple novel and
nonnovel objects and events throughout the day.

In these episodes of very basic acts of cooperation,
the infant’s orienting may be seen as bidirectional in
nature (i.e., back and forth between caregiver and object),
and thus we might say that orienting toward the caregiver
entails orienting toward the object, which entails orient-
ing back toward the caregiver. In an updated version of
RFT, we refer to this pattern as mutually entailed orient-
ing (this behavior should not be confused with the RFT
concept of mutual entailment, which would involve an
instance of AARR, such as the infant symbolically relat-
ing an object and its name; see Barnes-Holmes &
Harte, 2022). We make this claim because the behavior is
deemed to be part and parcel of the evolution of a level
and type of cooperation that is found in the human

species. Mutually entailed orienting should therefore be
seen as a type of transgenerational phylogenic behavior
that is selected by reinforcement contingencies operating
within the lifetime of the individual. In this sense, an
updated version of RFT seeks increased scope in terms of
linking directly with a modern evolutionary science
(e.g., Wilson et al., 2014), which argues that evolution
operates at multiple levels (e.g., genetic, cellular, sym-
bolic, and cultural). Therefore, the historical basis for
AARR does not begin with listening and speaking; it
starts with one of the most basic of human cooperative
acts (i.e., mutually entailed orienting). Furthermore,
mutually entailed orienting provides the infant with an
opportunity to continue interacting with the caregiver as
a dyad, which likely serves as a reinforcer for continuing
to engage in such acts of cooperation, thus supporting the
historical context for the learning of AARR itself.3

The critical importance of mutually entailed orient-
ing, in terms of survival value, cannot be underestimated
because it allows caregivers to establish appetitive and
aversive evoking functions for stimuli in the child’s envi-
ronment. From an evolutionary perspective, mutually
entailed orienting increases the chances of survival and
detecting danger. For example, if a caregiver shouts when
the child approaches a dangerous stimulus (e.g., an insect
with a powerful venom), that stimulus will likely acquire
strong orienting and (aversive) evoking properties for the
child. As a listening repertoire then develops, mutual
entailing between specific sounds (i.e., words) and
objects, such as dangerous insects, emerges. Gradually,
therefore, a new response unit involving relating, orient-
ing, and evoking is established for the child, and as noted
previously we refer to this response unit as the ROE-
M. This unit is seen as critical for the development of
AARR, including, at least initially, naming as a listener
repertoire.

In emphasizing the importance of cooperation as a
driver of AARR and introducing the concept of mutually
entailed orienting, the potential origins of contextual con-
trol over the transformation of functions becomes appar-
ent. When an infant engages in mutually entailed
orienting, even items that are simply oriented toward by
the caregiver may become more valuable than other
items in the environment and acquire relatively positive
evoking (approach) functions for the infant. This likely
serves as the basis for the shared intentionality observed
in infants in a cooperative context such as an object-
choice task where the researcher points to the object
to be chosen (as opposed to apes who exhibit shared
intentionality only in competitive contexts; Hare &
Tomasello, 2004). That is, a basic transformation of func-
tion may occur as part and parcel of mutually entailed
orienting (i.e., the evoking functions of an object may be

3The reader should note that engaging in mutually entailed orienting as part of a
cooperative act with a caregiver does not necessarily preclude acts of
competitiveness in infants with a noncaregiver (e.g., competing with a sibling for
a toy).
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transformed simply by orienting a child toward that stim-
ulus). Thus, mutually entailed orienting is more accu-
rately labeled mutually entailed orienting and evoking.
The reader should note that the term mutually entailed
(orienting and evoking) is employed to denote this type
of human infant learning because it typically occurs in
parallel with establishing a basic listener repertoire (e.g., a
caregiver rarely engages a child in mutually entailed
orienting and evoking without also emitting language-
appropriate sounds, such as “Look, it’s a Teddy bear,”
when orienting the child toward a Teddy bear). Employing
the term mutual entailment (for orienting and evoking)
also serves to highlight that this type of learning is viewed
as emerging from an evolutionary history of cooperation
found in the human species.

The present argument that mutually entailed orient-
ing and evoking serve as the historical basis for AARR
is broadly consistent with the findings of multiple longi-
tudinal research studies (e.g., Carpenter et al., 1998;
Mundy et al., 2007), which found that early word learn-
ing, both as a speaker and as a listener, is positively cor-
related with joint attention and orienting toward social
stimuli. Furthermore, experimental investigations with
infants (Slaughter & McConnell, 2003; Tenenbaum
et al., 2014) revealed that following the gaze of the adult
positively influenced infants’ learning of specific names
for objects. These empirical findings are consistent with
the arguments of Tomasello and Todd (1983), who sug-
gested that infants learn the vast majority of words in
their vocabulary through triadic social interactions.
Similar findings, albeit smaller in number, have been
reported in the behavior-analytic literature. Olaff and
Holth (2020), for example, conditioned social stimuli as
reinforcers and found improvement during probes for
BiN in their participants; critically, the procedure for
conditioning social stimuli as reinforcers required the
participants to engage in orienting toward the
researcher, shifting gaze toward the researcher, or mak-
ing eye contact with the researcher. Thus, these behav-
iors occurred more frequently after the training phase
and could have affected the positive BiN results they
obtained. In addition, Maffei et al., (2014) reported
increased emission of speaker behaviors (mands and tacts)
following an intervention to establish conditioned rein-
forcement for faces in their participants; note that the par-
ticipants were required to maintain eye contact with the
face of the researcher as part of the training. All partici-
pants subsequently showed improvements in tacting during
posttraining probes. Conversely, Harms (2020) implemen-
ted an intensive tact training protocol with six participants
who exhibited little to no joint attention during pretraining
probes. Following the intervention, five participants
showed collateral improvements in receptive joint attention
during posttraining probes. That is, these five participants
were following the researcher’s gaze to the object that she
was oriented toward and then looked back toward the
researcher after the tact training intervention. It could thus

be argued that orienting toward faces was adventitiously
reinforced during the tact training phase.

During the acts of cooperation involved in mutually
entailed orienting/evoking, it is important to note that the
caregiver does not necessarily become appetitive or aver-
sive herself as a consequence of her reactions to the plea-
surable and dangerous items in the environment. This
may be the case at first—for example, if a child pulls
away from or aggresses toward a caregiver when they
shout at the child as a warning not to approach a danger-
ous object. However, an infant quickly learns to respond
to the objects as being appetitive or aversive, and not the
caregiver. Seven- to 15-month-old infants, for example,
have been shown to be more likely to move away or
toward a stranger after looking at the mother
(Feinman, 1980), and procedures to establish such
responding in young children have been tested (Pelaez
et al., 2012; Sivaraman et al., 2022). In effect, mutually
entailed orienting and evoking between the mother and
numerous stimuli serves to establish the mother as a stim-
ulus that transforms the functions of novel stimuli and
events in the environment while maintaining generally
appetitive functions for herself. In effect, a mother’s
actions or behaviors may transform the functions of a
novel stimulus, but the mother herself functions as a con-
text for limiting the transformation of functions to that
stimulus.

This control over (or limiting of) the transformation
of functions could be seen as the basis for what is referred
to as Cfunc control in RFT generally. This type of con-
textual control is seen as critical in selecting the specific
functions that are transformed in any act of relating. For
example, when an older child learns to relate the written
word “candy” to actual candy they rarely attempt to eat
the written word. Thus, the early cooperative acts
involved in mutually entailed orienting and evoking in a
sense provide the basis for the more sophisticated types
of contextual control that are required as derived rela-
tional responding involving arbitrary stimuli is estab-
lished in the child’s listening and speaking repertoires.

As listening and speaking are established through
ongoing interactions between the child and its caregivers,
extended cooperation further facilitates the adaptation of
the species by allowing for more complex adaptations of
the functional units, such as combinatorial entailment.
For example, in young children, cooperation with the
caregiver establishes the core functional unit of the
ROE-M, which initially facilitates the emergence of lis-
tener behavior. That is, when the caregiver names a novel
object, the child is subsequently able to orient toward the
object (or point toward it/pick it up) when the name is
uttered again, thereby exhibiting a very basic level of
ROE-Ming (mutually entailed relating, orienting, evok-
ing, and motivating). This level of ROE-Ming involves a
relatively limited transformation of functions if orienting
toward an object, pointing at it, or even picking it up are
all functionally quite similar. For bidirectional naming to
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emerge, the child not only orients toward the object
(or points or picks it up) but also utters or vocalizes the
sound that was heard during the mutually entailed orienting
episode (i.e., when the object was named by the caregiver).
This involves a more complex derived transformation of
functions than mutually entailed orienting because the
object is controlling not only orienting but also relatively
complex vocalizing responses.4 In this sense, it could be
argued that the conjoining of the speaker and listener
repertoires (i.e., bidirectional naming) marks a transi-
tion from mutual entailing to combinatorial entailing
because the ROE-M involves not only orienting toward
an object but also vocalizing the sound that is coordi-
nate with that object. In effect, the object enters a frame
of coordination with orienting/evoking and vocalizing.
Therefore, the relatively complex transformations of
function involved in vocalizing responses may be seen
as facilitating a shift from mutual to combinatorial
entailing. In this sense, it seems appropriate to consider
bidirectional naming as a very basic type of relational
frame (Greer & Keohane, 2005; Hayes, 1996; Miguel &
Petursdottir, 2009).

Furthermore, once the generic response unit of
AARR (i.e., the ROE-M) is established, it allows for
the evolution of increasingly complex relational
responding inside the ROE-M, such as relational net-
working, the relating of relations (e.g., analogy and
metaphor), and the relating of entire relational net-
works to other relational networks (e.g., extracting
common themes from different narratives). This
increasing complexity in derived relational responding
involves the sophisticated use of symbols and the ability
to problem solve in the natural and social environment
(see also Miguel, 2018).

Summary

In an updated version of RFT, relatively new concepts
have been proposed, such as mutually entailed orienting
and evoking, which develop almost in parallel with listen-
ing and speaking repertoires. In doing so, the exciting
opportunity for connecting and collaborating with col-
leagues who have been developing VBDT and the concepts
of unidirectional, bidirectional, and incidental naming
responses becomes increasingly likely and indeed advanta-
geous for all concerned. To move forward with this
agenda, it seems useful to consider, if only briefly, all of the
points of contact, overlap, and agreement between updated
RFT and VBDT and identify, if possible, where they could

work together to form a more comprehensive understand-
ing of the development of complex human behavior.

VBDT AND RFT: SIMILARITIES

VBDT and RFT are two perspectives on human lan-
guage and its development. In seeking out similarities it
is important to recognize, however, that RFT is con-
cerned with both language and cognition, whereas
VBDT seems to focus more on verbal behavior or lan-
guage and on the science of teaching. Of course, RFT
has been employed in teaching or educational contexts
(see Rehfeldt & Barnes-Holmes, 2009), but it is also very
much focused on emotional responses or reactions,
given its historical connection to clinical behavior analy-
sis and acceptance and commitment therapy in particu-
lar (Hayes et al., 1999). General differences between the
two theories may be attributed, in part, to these differ-
ent applications—that is, RFT’s early applications to
clinical psychology and VBDT’s roots in developmental
interventions for children in educational settings. None-
theless, if we confine our focus to the development of
language and BiN, perhaps we will find little to differen-
tiate the two theoretical accounts. As just one example,
RFT distinguished between Skinner’s (1957) verbal
operants (e.g., mands, tacts, autoclitics, and the others)
as symbolic versus nonsymbolic—this seems to be one
of several aspects where VBDT and RFT intersect.
Specifically, RFT suggested that for speaker behavior, for
example, for a mand to be symbolic it needed to be part of
a relational frame (Barnes-Holmes et al., 2000). In a
broadly similar way, VBDT interprets research findings as
showing that the cusp for the joining of the listener and
speaker needs to be present for the child to be fully verbal.
We will elaborate on this argument below.

The importance of early orienting/perceptual
processes

Both theories place considerable emphasis, albeit
with different terminology, on the behaviors that set
the stage for language learning. RFT researchers
use the term cooperation (Hayes & Sanford, 2014) as
described in evolution science, whereas VBDT
researchers refer to preverbal foundational cusps,
some of which develop in utero (e.g., demonstrating
sensitivity toward mother’s voice immediately after
birth; DeCasper & Spence, 1986), as being integral to
language development (see also Horne & Lowe, 1996,
for a discussion on the role of early orienting for nam-
ing). In addition, both RFT and VBDT seek to iden-
tify specific sequences of experiences or contingencies
that lead to the establishment of naming (and other
relations). Critically, as outlined above, an updated
version of RFT identifies mutually entailed orienting

4A reviewer of a previous draft of the paper argued that utterances occurring in
the presence of an object may serve as an optimal condition for the object to
control future utterances as a discriminative stimulus and that this need not
involve a complex derived transformation of function. However, the optimal
condition (an utterance in the presence of an object in the first instance) would
require a transformation of function, at least as defined above.
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and evoking that occur during acts of cooperation as
part of a basic step toward AARR including naming.
Similarly, VBDT suggests that a developmental tra-
jectory beginning with preverbal behaviors such as
orienting to faces and human sounds, followed by pro-
ducing independent observing responses and speaker
responses, results in the acquisition of bidirectional
naming.

The importance of the conjoining of two
behavioral repertoires in the emergence of
bidirectional naming

According to VBDT, as described earlier, the acquisi-
tion of incidentally acquired bidirectional operants as
one of the components of the cusp for the joining of the
speaker and the listener is critical to the development of
language and a critical marker of social development. In
a similar vein, RFT recognizes mutual entailment as
one of the core properties of AARR. There are also
clear similarities between the two theories in the concep-
tualization of naming. VBDT researchers describe bidi-
rectional naming as the conjoining of the speaker and
listener repertoires and the establishment of a verbal
developmental cusp that provides a child with new ways
to learn.

According to RFT, derived relational responding
always involves a change or modification in the func-
tions of a stimulus in accordance with an entailed rela-
tion. For UiN, a relatively limited transformation of
functions is involved. The child must only orient
toward a novel object (or point toward it/pick it up)
after a caregiver names the novel object. For BiN to
emerge, the child not only orients toward the object but
also utters or vocalizes the sound that was heard when
the caregiver named the object. The two accounts
(VBDT and RFT) thus appear to be articulating simi-
lar functional-analytic ideas using different terms but
are essentially in agreement about the behavioral histo-
ries involved.

Similar views of incidental BiN

Both theories recognize that bidirectional naming may
be considered a type of relational frame (e.g., Greer
et al., 2005; Luciano et al., 2007). As noted earlier, for
RFT bidirectional naming involves an increase in the
complexity of the transformation of functions such that
a child is capable of not only orienting toward a named
stimulus but also producing the vocal sound that is
coordinated with that stimulus. In this sense, RFT and
VBDT appear to be in complete agreement. VBDT also
emphasizes bidirectional naming as a particularly
important cusp that marks the point at which an indi-
vidual can acquire name–object relations incidentally

or in the absence of prior training or direct reinforce-
ment. RFT describes bidirectional naming as the acqui-
sition of a relational frame that is under relatively
precise contextual control (in terms of both Crels and
Cfuncs), and thus if these cues are present when a care-
giver utters the name of a novel stimulus, then the inci-
dental acquisition of that name by the child should be
expected. Again, the theories appear to be in general
agreement here.

Similar in substance if not in focus

VBDT suggests that it is useful to categorize BiN along a
spectrum of behaviors rather than dichotomously mea-
suring its presence or absence. The updated version of
RFT, in terms of the HDML framework, includes four
dimensions, which allow all instances of AARR to be
conceptualized as varying in coherence, complexity, deri-
vation, and flexibility along continua. Thus, the two the-
ories are focused on exploring concepts that are relative
rather than absolute. On balance, one of the main differ-
ences between VBDT and RFT appears to be the extent
to which they have focused empirically on different areas
of verbal or language development. For example, VBDT
has certainly generated and is generating an increasingly
rich data set on BiN to the extent that, paradoxically,
RFT researchers could cite more VBDT studies to sup-
port the view that naming involves relational framing.
Furthermore, VBDT studies and naming research more
broadly have provided insights into how basic relational
framing may be produced through a young child’s inter-
action with the verbal community.

From the VBDT perspective, BiN has been identified
as a critical cusp in allowing for more advanced verbal
abilities involved in problem solving and so forth (see
Miguel, 2018, for a review of studies showing that partici-
pants failed to solve categorization tasks in the absence
of listener or speaker naming). It is here that RFT per-
haps has generated numerous experimental analyses of
human language that extend well beyond BiN. Research
on relating relations as the basis for analogical reasoning
(see Stewart & Barnes-Holmes, 2004, for a review) and
complex relational networks as the basis for rule-
governed behavior (e.g., O’Hora et al., 2004; O’Hora
et al., 2014) provide good examples. Thus, there is a liter-
ature that VBDT researchers could draw on in develop-
ing the theory in terms of exploring how BiN feeds into
other perhaps important verbal cusps, such as the relating
of relations in the development of analogical reasoning in
young children (see also Meyer et al., 2019). Once again,
recognizing these similarities in substance, if not histori-
cal focus (in terms of empirical research areas), appear to
provide opportunities and motivation for genuine collab-
oration now and in future years.

In summary, RFT and VBDT are two theories of lan-
guage development that have several similarities but
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currently exist largely in “parallel universes.” Both theories
seek to identify frameworks and empirical research strate-
gies to study behavioral phenomena such as equivalence,
naming, and problem solving. Although each theory uses
its own terminology, these terms often do not appear to dif-
fer fundamentally in the types of functional analyses that
they appear to generate (at least at the current time). In the
next section, we will briefly consider some examples of how
focusing on the overlap between RFT and VBDT may
serve to generate new and informative lines of research.

Areas for future research

One area in which a collaborative focus for RFT and
VBDT could be of benefit is in the experimental analyses
of BiN. Indeed, a recent study provides what we believe to
be a strong example (Sivaraman et al., 2021). The authors
of this study pointed out that most behavioral research on
naming involved presenting an object and its name simul-
taneously during both training and testing, and thus the
training component may establish a transformation of
function directly between the object and the name. Conse-
quently, successful tests for listener naming may not
require the emergence of a novel (entailed) transformation
of function. In the study reported by Sivaraman et al.
(2021), the researchers presented the object and the name
sequentially and nonsimultaneously. They presented the
object, and once the child made visual contact, they hid
the object from view and then uttered its name. All partici-
pants failed to emit listener or speaker responses during
the first test session. Four participants then received MET
during which they were trained to emit listener responses
to two sets with two novel stimuli in each set. All partici-
pants were subsequently tested on their responses with a
novel object–name relation. Participants who received
MET showed improvements in listener behavior using the
nonsimultaneous presentation procedure, and one partici-
pant showed improvements in speaker behavior.

When an object and its name are presented contempo-
raneously, then a child “sees object–hears name” and
“hears name–sees object” simultaneously. Therefore, both
stimulus relations have been directly established, and thus
a derived or entailed transformation of function need not
be invoked to explain either relational response (e.g., a
child does not have to derive name–object from object–
name). In contrast, when an object and its name are pre-
sented nonsimultaneously during training and then speaker
and/or listener behavior are observed during test trials,
then at the very least the transformation of functions
involves an entailed relational response, as defined within
RFT. Critically, approaching the research in this manner
encourages us to be precise in defining the behavioral pro-
cesses that may be involved when children learn to name
objects in both experimental and natural contexts. The
authors of the study considered the RFT concept of BiN
as derived transformation of functions and the VBDT

definition as the conjoining of the listener and speaker rep-
ertoires to help identify critical variables that generate or
fail to generate listener behavior. Future studies in this
research vein could expand the analyses to determine the
variables that generate speaker naming using a nonsimul-
taneous presentation technique and the effect of longer
delays between the presentation of an object and its name.

Another area in which RFT and VBDT could use-
fully connect with each other involves drawing on the
HDML framework and its dimensions (i.e., coherence,
complexity, derivation, and flexibility) in attempting to
develop experimental analyses of BiN and perhaps other
verbal developmental cusps. One example of a future
study that uses these dimensions for the study of BiN
could address research questions such as whether
strengthening the complexity of unidirectional naming by
establishing contextual control would facilitate improve-
ments in bidirectional naming without specific training.
Such a study would involve first training participants to
exhibit listener responses (e.g., “point to aardvark”) and
subsequently training them to exhibit complexity in those
responses (e.g., “point to something that is NOT aard-
vark”). Probes for bidirectional naming could be con-
ducted after each training phase to determine if
increasing complexity by establishing contextual control
would increase the likelihood of children showing BiN.
Although this is entirely speculative, identifying points of
contact between the two theories appears to highlight
variables that could be manipulated in studying naming
as AARR rather than working from the perspective of
one of the theories. In any case, in conducting this type
of research, it would seem critical to employ young
infants as participants because only then will it be possi-
ble to study precise behavioral histories that give rise to
various types of naming.

At this point it should be recognized that focusing on
connections between VBDT and RFT does not preclude
also drawing on BiN research generally. For example,
although the focus of VBDT researchers has traditionally
been on the identification and establishment of Inc-BiN,
the relation between Inc-BiN and other derived relations
has become increasingly apparent in the light of recent
research. There are multiple previously published empiri-
cal studies on this topic in the literature (e.g., Jennings &
Miguel, 2017; Meyer et al., 2019; Petursdottir et al., 2015,
2019), and although the relation between Inc-BiN and
AARR is only suggestive at this point it does raise some
interesting conceptual questions. Specifically, given the
strong correlations between Inc-BiN and AARR (Morgan
et al., 2021), there seem to be four possibilities: (1) the
emergence of other derived relations is a function of
Inc-BiN, (2) Inc-BiN is a function of other types of
AARR, (3) some other variable is responsible for both, or
(4) AARR and Inc-BiN are the same or part of a whole.
In terms of scientific explanatory parsimony, the fourth
possibility is most appealing and is perhaps most consis-
tent with both VBDT and RFT. As an aside, arguing for
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the fourth possibility does not preclude a potentially
important role for the relationship between listener and
speaker behaviors in facilitating the arbitrary relating of
heard and spoken words to objects and events in the
world. Indeed, this view would be consistent with Inc-BiN
and AARR being seen as functionally synonymous.

CONCLUSION

We believe that behavior analysts can contribute a great
deal to some of the questions and issues surrounding the
evolution of language in humans and the contingencies
that operate during its development. Although the argu-
ments presented in the current article are quite (and per-
haps sometimes wildly) speculative, it seems like a
productive way forward for VBDT and RFT researchers.
Identifying the commonalities between VBDT and an
updated RFT offers prospects for collaborative research
on linguistic phenomena such as naming and the condi-
tions that result in its emergence within a behavior-
analytic framework. In addition, the present analysis on
mutually entailed orienting and evoking suggests that the
historical context for AARR does not begin with listen-
ing and speaking but with a basic human cooperative act.
This could have implications for empirical and concep-
tual research on the precursors of naming and the condi-
tions that give rise to mutual entailment and AARR
more generally in infants. We hope that the points of
mutual interest and contact between researchers outlined
in the present analysis result in fruitful collaborations
and contributions to the research path pioneered by
Sidman (1994) and Skinner (1957).
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