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Abstract
An important distinction has been drawn within the behavior-analytic literature 
between two types of naming. Naming that is reinforced is referred to as 
bidirectional naming, and naming that is not reinforced is referred to as incidental 
bidirectional naming. According to verbal behavior development theory children 
who demonstrate incidental naming have developed a verbal behavioral cusp, and 
often learn new language more rapidly as a result. A growing body of research 
has assessed incidental naming using what is described as an incidental naming 
experience, in which novel stimuli are presented and named by a researcher but 
with no direct differential reinforcement for subsequent naming responses by the 
participant. According to relational frame theory, such studies on incidental naming 
have typically involved presenting contextual cues that likely serve to establish the 
name relations between an object and its name. As such, contextual cues may play 
a critical role in the emergence of incidental naming responses, but there are no 
published studies that have systematically tested the potential role of contextual cues 
in relation to incidental naming. The current article provides a narrative review of 
the incidental naming literature, highlighting variables that remain to be explored in 
future research.
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Introduction

B. F Skinner’s contribution to the field of behavior analysis is renowned, Skinner 
being distinguished as one of the most influential natural scientific experimental 
psychologists (Morris et al., 2005). Skinner (1978) noted in his book Reflections 
on Behaviorism and Society that his work on the subject Verbal Behavior (1957) 
would prove to be his most important contribution, proposing a range of verbal 
operants, including mands, echoics, tacts, and autoclitics in its analysis. As is 
well-known, Skinner’s work on verbal behavior was heavily criticized in a review 
by Noam Chomsky (1959), and some have argued that it marked the rise of 
cognitive psychology and the demise of behaviorism (Palmer, 2006). Although 
Verbal Behavior did not generate anywhere near the level of basic research as 
did Skinner’s earlier work largely with nonhuman animals (but see Lamarre 
& Holland, 1985; Lodhi & Greer, 1989), it was fundamental in generating 
applied behavior-analytic approaches to remediating language deficits in young 
children, particularly those with diagnoses associated with developmental delays 
(McLaughlin, 2010; Sundberg & Michael, 2001). Furthermore, the concepts 
contained in Verbal Behavior have continued to contribute to behavioral research. 
For example, Horne and Lowe (1996) provided an analysis of the phenomenon 
of stimulus equivalence (e.g., Sidman, 1994) in terms of naming, using some of 
Skinner’s verbal operants (e.g., echoics, tacts, and intraverbals). Others attempted 
to incorporate many of the concepts presented in Verbal Behavior into other 
behavioral theories of human language, including relational frame theory (RFT, 
Hayes et  al., 2001) and verbal behavior development theory (VBDT,  Greer & 
Ross, 2008; Greer & Speckman 2009; see also Sivaraman et al., 2023).

One research area in which the concepts of Skinner’s (1957) Verbal Behavior 
have had considerable and continuing impact is in the conceptual and empirical 
analyses of naming, which has emerged as a prominent focus within the behavior-
analytic literature. As noted above, a rise in the interest of naming within behavior 
analysis emerged primarily from the work of Horne and Lowe (1996) and their 
colleagues. In particular, these researchers used their account of naming to 
explain why unreinforced or untrained responses emerged in matching-to-sample 
performances during tests for equivalence relations. In a stimulus equivalence 
experiment, a participant may be trained to match two arbitrary stimuli (e.g., A1–B1) 
and then, during a test for a symmetrical relation, the participant may reverse that 
matching response (e.g., B1–A1) in the absence of differential reinforcement, 
instruction, or programmed prompting. Horne and Lowe (1996) argued that the 
symmetrical response may emerge because a verbally able participant could name 
each of the stimuli repeatedly during the Match to Sample (MTS) training (i.e., 
“A1–B1–A1–B1–A1–B1”), thus generating a bidirectional relation between the 
two stimuli, which would be observed during the MTS symmetry test. Horne and 
Lowe developed other naming-based accounts of stimulus equivalence relations 
and categorizing behaviors (Horne et al., 2006) in general, but the important point 
here is that the focus on naming in their work was very much on using it to explain 
stimulus equivalence and emergent relational responding more generally.
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Research on naming in behavior analysis has, however, extended well beyond 
its early focus on stimulus equivalence. Indeed, there has been growing interest in 
naming as a phenomenon in its own right and in particular its role in generating, or 
at least facilitating, more advanced language abilities (e.g., Miguel, 2018). In gen-
eral terms, the concept of naming has been defined as the integration of listener and 
speaker behaviors within an individual through name–object and object–name inter-
actions reinforced by social consequences (Olaff & Holth, 2020). Furthermore, nam-
ing researchers have distinguished between unidirectional naming (UniN) and bidi-
rectional naming (BiN). The former occurs when an individual is able to identify a 
named object (by pointing at it) but fails to speak the name when asked to do so. The 
latter occurs when an individual is able to identify a named object and also speak 
its name (see Figure 1). Finally, it has been argued that naming is critical for the 
emergence of a child’s language developmental trajectory, with a consensus view 
that a verbal “vocabulary explosion” occurs around 18–24 months of age (Ganger & 
Brent, 2004; McMurray, 2007; Woodward et al., 1994).

It is critical to note that in the context of the current article, a potentially 
important distinction has been drawn between two types of naming, which seems 
to be directly relevant to a child’s vocabulary explosion. In particular, researchers 
have distinguished between naming that appears to require direct instruction or 
reinforcement versus naming that does not, the latter being referred to as incidental 
naming (Gilic & Greer, 2011; Olaff & Holth, 2020). That is, a child with incidental 
naming simply observes an individual stating a name in the presence of a novel 
object, which has been referred to as the “naming experience,” and subsequently 
the child responds correctly as a listener and a speaker. Of course, this distinction 
may be important in terms of developing a better behavior-analytic understanding 
of the variables that are involved in promoting or generating the critical vocabulary 
explosion that characterizes language development in neurotypical children. In the 
first part of the current article, we will focus on the distinction between naming 

Fig. 1  Incidental Uni- and Bidirectional Naming in a Child
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and incidental naming, considering both conceptual and empirical analyses in the 
literature. In the second part of the article, we will examine incidental naming in 
more detail and draw on recent work in VBDT and RFT (see Sivaraman et al., 2023) 
to suggest how research on incidental naming may be pursued in future years.

The Concept of Naming and its Subcomponents

The discipline of behavior analysis employs a wide range of technical terms and 
related acronyms that are customarily used throughout the literature. To nonexperts, 
the terms may be confusing, particularly when specific words are commonly used 
in the field, but which have less precise definitions in general language (e.g., the 
concept of chaining; Cooper et al., 2020). Of course, the term “naming” is widely 
used in everyday language, but it has acquired a more technical definition in behavior 
analysis, based initially on the seminal work of Horne and Lowe (1996). The 
authors argued that naming may be usefully considered a higher-order operant that 
involves the amalgamation of conventional listener and speaker components within 
an individual to form a bidirectional relation in a child’s behavioral repertoire. In 
particular, listener, echoic, and tact behaviors are seen as combining into a higher-
order naming operant, such that reinforcement of a listener response may produce a 
speaker response or vice-versa, in the absence of additional training or instruction. 
Horne and Lowe’s naming theory thus constitutes an extension of Skinner’s Verbal 
Behavior (1957), which first defined echoics and tacts as verbal operants.

Almost 10 years after Horne and Lowe’s early work, research on naming began 
to focus on how naming could be instrumental for children to learn new language 
incidentally. For example, Greer et al. (2005) reported a study in which they used 
multiple exemplar instruction to establish incidental naming. They identified three 
children all of whom could respond correctly to listener trials during incidental 
naming trials but did not respond correctly to speaker trials prior to the experiment. 
During the study, researchers trained listener and tact responses across a number 
of exemplars, and once these behaviors had been established, they tested the 
children on their listener and speaker responses with a novel set of stimuli. All 
three children showed clear evidence of speaker incidental naming with the novel 
stimuli without further reinforcement or instruction; listener incidental naming was 
already present therefore incidental bidirectional naming (Inc-BiN) was established. 
Prior to the intervention none of the children had shown this form of incidental 
naming. Based on this and subsequent research, Greer et  al. constructed verbal 
behavior developmental theory (VBDT), which sees naming as a critical progressive 
milestone in a child’s verbal development. As such, naming is defined as a verbal 
developmental cusp that facilitates children to acquire language faster and in new 
ways that they could not before the onset of the cusp (Greer & Du, 2015; Gilic & 
Greer, 2011; Sivaraman et al., 2021).

According to VBDT, children often learn new language more rapidly 
without direct instruction as a result of acquiring the naming cusp. During this 
developmental period a child’s naming repertoire may progress through joint 
attention and incidental exposure, which in the latter case involves simply observing 
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a caregiver utter the name of an object or event in the environment in the absence 
of direct reinforcement or instruction. An increasing number of studies, following 
on from Greer et  al. (2005), focused on such incidental naming abilities, and in 
particular attempted to develop interventions to produce such naming when it was 
found to be absent in a child’s repertoire. In particular, these studies typically tested 
the listener or speaker responses following a naming experience with an object 
without providing any differential consequences to generate incidental learning. If 
incidental naming did not occur, multiple exemplar instruction (MEI) or intensive 
tact instruction (ITI) were two commonly implemented interventions that have been 
used to induce Inc-BiN (e.g., Greer & Longano, 2010; Greer & Speckman, 2009; 
Olaff et al., 2017; Pérez-González et al., 2014).

Although research on incidental naming attracted increasing attention in the 
research literature, the concept of naming itself appeared to require greater precision. 
For example, Miguel (2016) argued that the use of the generic term “naming” may be 
misunderstood by both nonbehavioral and behavioral researchers. As a result, Miguel 
proposed the concept of “common bidirectional naming” (C-BiN) to distinguish it 
from other naming terms.1 The author argued that adding the identifier bidirectional 
would serve to emphasize the higher order operant of bidirectional relations in bidi-
rectional naming (BiN). BiN being comprised of two parts: the unidirectional listener 
half of naming (UniN), and the speaker half of naming. UniN refers to a child hearing 
the name of an object in the environment (e.g., “dog”) in the presence of the object; 
to evoke listener behavior, an example could include a caregiver saying “Look, that is 
a dog,” thus drawing the child’s attention to the dog and then asking the child imme-
diately, or at a later point in time, “Where is the dog?” If the child orients toward the 
dog, or points at the dog, then a successful listener response has been established 
(Sivaraman et al., 2021). For BiN to emerge, the functions of speaker responses to the 
object itself need to occur (Olaff et al., 2017). Speaker naming thus seems to require 
an echoic repertoire, which involves a child successfully repeating words uttered by a 
caregiver (Greer & Longano, 2010). Once an echoic repertoire is established, it may 
allow for listener behavior to facilitate speaker behavior (Horne & Lowe, 1996). In 
effect, when a child hears a caregiver name an object, the child may subsequently 
orient towards the object upon hearing the name, when asked where is the object, 
and the child may also echo the name when asked “What is this?” Miguel (2016) 
argued that naming includes all speaker relations of listening, echoic, and speaker 
verbal operants that are acquired separately but combine to enable comprehension. 
The critical distinction here, however, is between the two naming behaviors (listener 
and speaker) comprising BiN.

In more recent years, the technical nomenclature of naming has been further 
refined in an effort to systematize the distinction between listener and speaker 
naming and the concept of incidental naming. Hawkins et  al. (2018) decon-
structed part of Miguel’s (2016) naming framework into a technical classification 

1 Miguel (2016) also suggested another subtype of naming “intraverbal naming,” which refers to nam-
ing that involves relating two or more stimuli in some way. For present purposes, the current article will 
focus on bidirectional naming and its various subcomponents.
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with six different subtypes of common bidirectional naming (see Fig. 2). As well 
as drawing from primary research in bidirectional naming (listener and speaker 
behavior), which tested for the emergence of speaker behavior when listener 
behavior was trained or vice-versa, the proposed taxonomy drew from research 
on incidental naming. In particular, Hawkins et al. acknowledged that Greer and 
Ross (2008) described “full naming” as the acquisition of novel speaker and lis-
tener behavior via an incidental naming experience (i.e., without direct teaching). 
As such, the authors argued that it may be useful to distinguish between bidirec-
tional naming (BiN) and incidental bidirectional naming (Inc-BiN). Furthermore, 
each of the two distinct categorizations were organized into three subtypes that 
are seen as the prerequisites for the composite category of naming behavior in 
toto (Hawkins et al., 2018).

The subtypes within bidirectional naming are congruent with the subtypes 
within incidental naming. For instance, bidirectional naming consists of 
listener unidirectional naming plus speaker unidirectional to form joint 
bidirectional naming. Likewise, incidental naming consists of listener incidental 
unidirectional naming plus speaker incidental unidirectional naming to form 
joint incidental bidirectional naming. VBDT researchers posit that the distinction 
among the terms is perspicuously found in the procedures used to assess the 
different variations of naming (Kleinert-Ventresca et al., 2023). In a typical BiN 
procedure, researchers test the emergence of untaught listener/speaker behavior 
following the teaching of speaker/listener behavior, respectively. In other 
words, one topography is trained (listener or speaker), and the other topography 
emerges without training. Testing for listener responses usually involves a 
researcher presenting an array of stimuli with the instruction “Point to object” 
or “Where is object name?” Whereas, testing for speaker responses normally 
involves a participant being asked ‘What is this?’ (Hotchkiss & Fienup, 2020; 
Greer et al., 2005;  Fiorile & Greer, 2007). Hawkins et al. (2018) argued that a 
complete test for bidirectional naming involves testing speaker naming following 
listener training, and testing listener naming following speaker training, within 
the same individual.

+ = + =

Common Bidirectional Naming

Bidirectional Naming Incidental Bidirectional Naming

Listener
Unidirectional
Naming

Speaker
Unidirectional
Naming

Joint
Bidirectional
Naming

Listener
Incidental
Unidirectional
Naming

Speaker
Incidental
Unidirectional
Naming

Joint
Incidental
Bidirectional
Naming

Fig. 2  A Schematic Representation of the Proposed Classification of Common Bidirectional Naming 
(Hawkins et al., 2018)
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In the naming taxonomy proposed by Hawkins et  al. (2018), the first three 
subtypes (1) listener naming; (2) speaker naming; and (3) joint bidirectional 
naming involve direct training or instruction for one of the response topographies 
(i.e., listener or speaker). For example, to demonstrate the third subtype, a 
child might be directly trained or instructed to identify a stimulus from an 
array (listener naming) and then tested without further instruction for speaker 
naming (or vice-versa, train speaker naming and test listener naming). The 
remaining three subtypes comprise incidental naming and map onto the first 
three subtypes but without any direct training or instruction for either of the 
response topographies. In particular, the incidental naming subtypes only involve 
a naming experience in which a child simply observes an object and listens to its 
name being uttered. Subtype 4, for example, involves the emergence of untaught 
listener behavior following a naming experience. In particular, listener incidental 
unidirectional naming emerges (i.e., Inc-UniN) when individuals emit untaught 
listener behavior (e.g., pointing) but not speaker behavior after hearing the tact 
of an object without direct teaching. In contrast, Subtype 5 refers to speaker 
incidental unidirectional naming, which involves an individual tacting an object 
without having been directly trained or instructed in listener or speaker responses 
for that object. Finally, Subtype 6 deals with incidental bidirectional naming (Inc-
BiN) in which both listener and speaker responses emerge without direct training 
or programmed reinforcement following a naming experience.

In the assessment of Inc-BiN, Hawkins et  al. (2018) drew from previous 
research that employed a match-to-sample (MTS) procedure, which allowed 
researchers to test the names for novel stimuli without direct or programmed 
instruction for either speaker or listener responses (Greer et  al., 2007). The 
procedure initially requires the participant to match a stimulus with other stimuli, 
as instructed by the vocal antecedent “Match object name,” which is delivered 
by the researcher (i.e., the naming experience; Kleinert-Ventresca et  al., 2023). 
In this case, the participant is exposed to the name of an object but without any 
differential reinforcement for engaging in either listener or speaker behaviors (i.e., 
the participant is simply required to match the object with a similar object within 
the MTS procedure). However, the participant may be subsequently tested for 
Inc-UniN and/or Inc-BiN. For example, the participant might be asked to point to 
the object upon hearing its name, and to tact the object without any request to do 
so (pure tact) or to tact the object when asked “What is this?” (impure tact) while 
the researcher points at the object.

Hawkins et al. (2018) suggested the proposed classification of naming into six 
subtypes may enable researchers to compare naming studies more systematically. 
Doing so, it was argued, may enhance the precision of the technical language 
that is employed in the study of naming within the behavior-analytic literature. 
The extent to which the wider literature will adopt to the taxonomy remains to 
be seen, but recent research (Yoon et al., 2023) has begun to draw on the work of 
Hawkins et al.
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Relational Frame Theory on Naming

The previous discussion has highlighted how naming research has evolved 
from the study of stimulus equivalence to the concept of verbal developmental 
cusps, and the acquisition of incidental naming from the perspective of VBDT. 
As indicated previously, we will also consider naming from the perspective of 
RFT (see Sivaraman et al., 2023), another modern behavior-analytic theory that 
has focused on the study of human language. In one sense, RFT is an extension 
of Skinner’s (1957) text, Verbal Behavior, but drew heavily on the phenomenon 
of stimulus equivalence. Skinner’s concept of verbal behavior is based largely 
on a direct contingency-based account, which defines verbal behavior as being 
reinforced through the mediation of another organism that has been conditioned 
to provide that reinforcement (Hayes et  al., 2001; Barnes-Holmes et  al., 2000). 
RFT is clearly anchored in the principles of behavior analysis, in that it draws on 
the concepts of operant and respondent conditioning. According to RFT, language 
involves learning to relate stimuli, such as words and objects, in an arbitrarily 
applicable manner (i.e., not based solely on their physical or formal properties). 
Various patterns of such relational responding, referred to as relational frames, 
are established via a history of operant conditioning, across multiple exemplars, 
sometimes defined as multiple exemplar training (MET; Barnes-Holmes & 
Barnes-Holmes, 2000). In terms of RFT, MET is a generic concept that refers 
to any multiple exemplar training that serves to generate a particular pattern 
or patterns of arbitrarily applicable relational responding (AARR). Given that 
RFT is an operant account, the definition of MET is not constrained by the 
topographies of the stimuli or responses involved in the training. As such, MET 
may be seen as a broad umbrella term that covers more specific concepts such as 
multiple exemplar instruction (MEI; e.g., Greer et al., 2007; Greer & Speckman, 
2009), multiple response-exemplar training (MRET; Olaff et al., 2017), or mixed 
operant instruction (MOI; see Cooper et al., 2020).

The process of AARR is established for a child in its early language 
interactions with the wider verbal community, and gradually increasingly 
complex patterns of AARR are generated (e.g., from listener naming, to speaker 
naming, to rule-governed behaviors, and analogical reasoning). One of the 
critical defining properties of relational frames, or AARR, is that increasingly 
complex patterns of verbal behavior (i.e., relating) may occur without direct 
training or reinforcement (Barnes-Holmes & Harte, 2022). In particular, the 
extended history of AARR serves to establish specific contextual cues, which 
control the relational responding in a manner that extends beyond the formal or 
physical properties of the related stimuli (Stewart, 2018). Consider, for example, 
reinforcing an object–name relation in one direction and testing for the reversed 
symmetrical, or mutually entailed, relation in the absence of reinforcement (i.e., 
the tested relation is derived from the reinforced relation). In concrete terms, a 
child might be shown an object and told its name (object–name relation) and 
subsequently asked to identify the named object (name–object relation). For the 
name relation to be defined as a derived and mutually entailed relation, the child 
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must identify the object (upon hearing its name) without explicit reinforcement or 
further training. If explicit training is required, then the naming response cannot 
be defined as derived (because both object–name and name–object relations 
were explicitly taught; Barnes-Holmes et  al., 2018). According to RFT, a child 
may learn to produce derived naming based on an operant history of multiple 
exemplars, sometimes referred to as multiple-exemplar training or MET. In 
particular, MET reinforces object–name and name–object relational responses 
across a number of stimulus exemplars, and then tests for derived naming (mutual 
entailment) using novel names and objects (not used during the training; e.g., 
Luciano et  al., 2007). The core postulate is that specific contextual cues for 
derived naming are reinforced across MET, and thus eventually these cues may 
control such naming in the absence of direct training (i.e., contextual control 
generalizes to novel names and objects).

As noted above, RFT argues that increasingly complex patterns of relational 
responding may be generated via a history of MET. For example, relational 
responding may be characterized by the properties of mutual entailment, 
combinatorial entailment and transformation of functions (Gibbs et  al., 2023). 
Mutual entailment refers to a derived bidirectional relation between two stimuli 
in a specific context, where responding in one direction leads to a relation in 
another direction within the same context. For example, if stimulus A is same as 
stimulus B, then the derived relation would entail that stimulus B is the same as 
stimulus A. Combinatorial entailment refers to the emergence of derived relations 
when two stimulus relations are combined. For example, if stimulus A is the same 
as stimulus B, and stimulus B is the same as stimulus C, then derived relations 
would be stimulus A is the same stimulus C, and stimulus C is the same stimulus 
A, in that given context, without any additional instruction or training. The 
transformation of functions refers to any change in the functional properties of 
a stimulus based on the derived relations it has with other stimuli. For example, 
if stimulus C is in a derived “sameness” relation with stimulus A, and C is 
established as highly appetitive through direct stimulus pairing (e.g., respondent 
conditioning), then stimulus A may also acquire appetitive functions without any 
explicit pairing or conditioning (Barnes-Holmes et al., 2001). The properties of 
mutual entailment, combinatorial entailment and the transformation of functions 
play an important role in distinguishing between listener and speaker naming.

To illustrate, consider that AARR always involves a transformation of 
functions in accordance with an entailed relation or relations. In the case of 
UniN, it has been argued that the relevant transformation of functions is relatively 
limited. That is, a child need only orient toward a novel object (or point toward 
it/pick it up) when a caregiver names that object. For BiN, however, the child 
not only orients to the object but also vocalizes the word that was heard when 
the caregiver named the object. Some researchers have argued that the additional 
transformation of functions involved in BiN (speaking as well as orienting), 
relative to UniN, renders the former a basic relational frame (involving 
combinatorial entailment; see Greer et al., 2005; Luciano et al., 2007), whereas 
the latter seems only to be characterized by mutual entailment (see Sivaraman 
et al., 2023).
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In distinguishing between UniN and BiN, RFT also focuses on the controlling 
functions of specific contextual cues. These cues, such as linguistic request 
terms (e.g., “Where is object–name?” or “Look, that is an object–name”), and/or 
paralinguistic gestures such as pointing to or looking at the object are discriminative 
for a child to orient towards (or point or reach for) the object. This type of 
interaction between a child and caregiver may be repeated with various objects in 
numerous settings with different individuals, but the contextual cues (linguistic or 
paralinguistic) provided from the social community remain relatively precise and 
consistent. From an RFT perspective, this type of learning may be interpreted as 
MET, but occurring in a relatively unprogrammed way in the natural environment 
rather than a classroom or research setting (Sivaraman et al., 2023).

According to RFT, the contextual cues (linguistic and paralinguistic) may serve 
as stimuli that establish the arbitrary relation between a word and an object, and 
also control a specific response to that word or object; the former cue is referred to 
as a Crel (i.e., the context for the relation) and the latter as a Cfunc (the context for 
the response function) (Törneke, 2010). Consider, for example, a naming episode 
between a parent and a child on a trip to the zoo, with a parent who says “Look, it’s 
an aardvark” upon seeing an example of the animal. In this case, the phrase “it’s 
a” may function as a Crel for establishing a mutually entailed relation between the 
animal and the sound “aardvark,” and the word “Look” may function as a Cfunc 
for actually gazing at the animal. Additional actions by the parent, such as pointing 
to the aardvark and encouraging shared engagement (crouching down beside the 
child while looking at the animal) may serve as additional Crel and Cfunc cues. 
If the child has a relatively limited reinforcement history with such cues, the child 
may not readily learn the name of the animal, without additional prompting and 
reinforcement. For example, the child may fail to point at the aardvark when asked 
to do so by the parent. If this occurs, the parent may again point to the animal and 
name it, saying, for example, “It’s an aardvark, don’t you remember, he’s funny 
looking isn’t he?” If, however, the child has an extensive reinforcement history with 
the relevant Crel and Cfunc cues, the child may identify the aardvark correctly when 
asked to do so, following only a single naming episode.

It has been argued that the transformations of stimulus functions involved 
in a UniN listener response are relatively limited, in that the child simply orients 
toward the object and may either point to, or pick up, the object that was named 
by the caregiver. In contrast, the transition from UniN to BiN appears to involve 
a relatively complex transformation of functions because the child not only orients 
towards an object (listener behavior) but vocalizes the corresponding name of that 
object (speaker behavior) (Sivaraman et  al., 2023). As such, RFT argues that the 
speaker half of naming marks a shift from mutually entailed relational responding. 
That is, UniN simply involves a bidirectional (mutually entailed) relation between 
hearing and orienting, whereas BiN involves bidirectional relations among hearing, 
orienting, and speaking (a combinatorial entailment among the three elements). The 
shift from mutual to combinatorial entailment in BiN thus marks the establishment 
of a basic or simple relational frame that incorporates a derived transformation of 
functions that is more complex than the transformation involved in UniN. Indeed, 
others have argued that the vocal utterances by a child in the speaker component of 
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BiN are significant because it establishes when a child has learned to tact objects 
with understanding (Miguel, 2016). From an RFT perspective, once a child has 
learned to respond in accordance with the relational frame of BiN, given appropriate 
contextual cues, the emergence of incidental naming becomes more likely, 
provided that the relevant cues are present during a naming episode. For instance, 
if the contextual control is relatively well-established and precise, as demonstrated 
across previous multiple exemplars of BiN, incidental naming may then occur. For 
example, when a child hears the phrase “That is a guitar,” without a direct history 
of reinforcement while oriented towards the instrument, the child may then point at 
the object (Inc-UniN) along with vocalizing the name of the object (Inc-BiN). In 
effect, the child acquires the name “guitar” incidentally based on contextual cues, 
such as being oriented towards the object and hearing the phrase “That is a. . . .”

VBDT and RFT: Employing Both in the Analysis of Incidental Naming

As noted earlier, researchers in VDBT have argued that the acquisition of BiN in 
a child’s naming repertoire is a prerequisite for a child to be able to learn names 
of novel stimuli incidentally without direct teaching or reinforcement. Indeed, and 
again as noted earlier, the growing body of research associated with the concept 
of incidental bidirectional naming has contributed to a proposed taxonomy 
classification by Hawkins et al. (2018), in an effort to discern the subtypes of naming 
within the literature. Given that the preceding section on RFT focused on the role 
of contextual cues in a BiN context, it may be useful to consider the role of these 
cues in the acquisition of Inc-BiN. We will do this here, by drawing on experimental 
studies within the literature related to the subtypes of incidental naming proposed by 
Hawkins et al.

From a VBDT perspective, Inc-UniN or Inc-Bin may be assessed following an 
incidental naming experience, which generally involved in earlier studies an MTS 
procedure using a novel stimulus with no direct teaching or reinforcement from the 
researcher. The experimenter typically vocalizes the name of the visual stimulus 
in the presence of the stimulus; for example, “Match spatula” (see Gilic & Greer, 
2011) or “Match horse with horse” (see Hawkins et al., 2009). In some respects, this 
naming experience simulates a naturalistic setting, whereby a child learns listener 
and speaker object–name relations through observation alone. Key differences may 
be identified across studies, such as the stimuli used, the number of stimuli employed, 
or testing for the emergent components of naming using a contrived stimulus (e, 
g., “Match Zog”). From an RFT perspective, such studies on incidental naming 
have typically involved presenting contextual cues that likely serve to establish the 
relevant entailed relations and transformations of functions. For instance, when 
researchers present the vocal instruction “Match object-name,” the word “match” 
most likely functions as a Crel. In addition, any gestures (e.g., handing the object 
to the child) that the experimenter might produce may also function as a relevant 
Crel for establishing an entailed relation between the object and the name. As such, 
contextual cues may be playing a critical role in the emergence of incidental naming 
responses.
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Let us consider a more naturalistic example of a naming experience involving a 
caregiver and a toddler playing with a toy octopus. The caregiver might pick up and 
place the octopus in front of the child, point to it and say “That is an octopus” while 
looking back-and-forth between the octopus and the child. These stimuli (i.e., saying 
“that is,” pointing, holding the toy) are seen as the Crel that specify the relation 
between the object and its name. It is important to highlight that some of these cues 
are linguistic while others are not. In particular, the verbal statement “That is an 
octopus” is a linguistic cue whereas the pointing, holding the octopus, and orienting 
back-and-forth are paralinguistic cues (also called deictic gestures in developmental 
psychology; Iverson & Goldin-Meadow, 2005). In the case of a toddler beginning to 
learn their first words, it seems likely that the paralinguistic cues control responding 
until the linguistic cues (e.g., “That is”) acquire symbolic properties (see Morford & 
Goldin-Meadow, 1992, for a study on gesture comprehension in preverbal toddlers).

It can be argued that as the child grows older there may be instances in which 
linguistic cues come to entirely control responding. As an example, I might say, 
“Look” while showing a 6-year-old child a rambutan, a novel fruit during a visit to 
the market. At this time, I say nothing to the child about its name. Once we get back 
home, a few minutes later, I might tell the child “remember the thing I showed you 
at the market, that’s called a rambutan.” In such a naming experience, all the cues 
presented are linguistic—i.e., the object and name are not presented simultaneously, 
there are no gestures involved, and only the vocal statement relates the object with 
its name. If the child were to respond correctly as a listener (i.e., pointing to the 
rambutan on a subsequent market visit) and as a speaker (saying “rambutan” on 
seeing the fruit), such performance may be deemed more advanced or complex 
compared to the earlier example involving the toddler and the octopus. As such, the 
paralinguistic cues and temporal contiguity (between the object and its name) may 
facilitate critical experiences in the child’s behavioral history that precedes such 
advanced performance.

Sivaraman et  al. (2021) conducted a study in which they measured toddlers’ 
correct listener (Inc-UniN) and speaker responses (Inc-BiN) following a naming 
experience. In particular, during the naming experience, they presented the object 
and name nonsimultaneously by showing the child a novel object and then hiding 
it under a white cloth, pointing to the region of the white cloth and saying its 
name. They found that 16–22-month-old toddlers did not emit correct listener or 
speaker responses when objects and names were presented in this nonsimultaneous 
manner. If the foregoing analysis is juxtaposed against this empirical finding, one 
could argue that Sivaraman et  al. removed one of the paralinguistic cues in the 
naming experience that controlled the toddlers’ responding (i.e., holding the object 
up while its name was uttered). Following multiple exemplar listener training, all 
participants subsequently responded correctly as a listener when objects and names 
were presented nonsimultaneously. That is, one could argue that posttraining, the 
other cues presented during the naming experience (i.e., pointing to the region of 
the cloth, and saying “that is a. . . .”) came to control the toddlers’ naming responses.

Of course, the foregoing argument is largely interpretive. At the time of writing, 
we were not aware of any published studies that systematically tested the potential 
role of contextual cues in relation to either Inc-UniN or Inc-BiN. In a subsequent 
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section of the current article, therefore, we will outline a number of studies that 
might be conducted to explore the potential role of contextual cues in incidental 
naming. The purpose of this exercise is to encourage researchers from different 
theoretical perspectives to focus their combined efforts on advancing the study 
of what is clearly and critically an important verbal developmental milestone or 
behavioral cusp; the point at which children can learn the names of novel objects 
and events in the absence of direct instruction, reinforcement or prompting.

Procedures to Present a Naming Experience

Before considering some potential directions for future research on incidental 
naming, it seems important to highlight a critical aspect of the methods used to 
test incidental naming, i.e., the naming experience. As such, simply based on the 
exposure to a novel object and its name during a naming experience, children with 
Inc-BiN respond correctly as a listener and as a speaker. Therefore, the naming 
experience is crucial to our understanding of incidental naming, and to designing 
robust experiments that facilitate the emergence of this behavior. Two categories 
of procedures to present a naming experience may be drawn from the literature 
since the inception of incidental naming studies, which we will label as (1) MTS 
procedure; and (2) stimulus pairing procedure with or without delayed probes. In 
the next section, we will offer a brief overview of these procedures (see Sivaraman 
& Barnes-Holmes, 2023, for a detailed overview of all empirical studies conducted 
using each of these methods.2

MTS Procedure

As noted in the previous section, earlier incidental naming studies often involved 
an MTS task procedure in which the child was required to match a picture with an 
identical picture while the researcher provided an instruction “Match [name] with 
[name].” For instance, Gilic and Greer (2011) used sets of 3-D stimuli and each 
MTS trial began once the researcher had established joint attention with the child 
(i.e., the researcher affirmed that the child was looking at the novel object before 
delivering the instruction). The researcher then delivered specific instructions to 
match the sample with an identical stimulus in the comparison array (e.g., “Match 
spatula with spatula”). The authors stated that the elements of this procedure created 
an opportunity for incidental naming because the child was presented with a novel 
picture and heard its name. Several other studies have used this procedure as a 

2 We have chosen to limit our description to the types of naming experiences reported in the literature 
and did not go into other details such as the types of trials used to test listener and speaker responses 
following the naming experience, or the training methods used to teach incidental naming. We feel that 
going into these details may serve to distract the reader from the main arguments presented in the current 
article. Besides, these details have recently been reported in a review by Sivaraman and Barnes-Holmes 
(2023).
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means to present a naming experience (e.g., Cao & Greer, 2018; Greer et al., 2005; 
Hotchkiss & Fienup, 2020). All these studies subsequently tested participants on 
their listener and speaker responses to the novel stimuli presented during the MTS 
trials.

Two procedural details reported across these studies warrant additional considera-
tion. First, in all of these studies some form of reinforcement was delivered for cor-
rect matching responses. For example, Cao and Greer (2018) and Gilic and Greer 
(2011) reported delivering social praise for correct matching responses, and Longano 
and Greer (2015) reported using either praise or edible reinforcers. It seems reason-
able to surmise that delivering reinforcement for correct matching responses may be 
needed to maintain the participants’ motivation and may also mimic some naturalistic 
matching experiences that might involve praise from the caregiver. It is important to 
note that the other procedures reported in the literature to present a naming experi-
ence (detailed above) do not involve the delivery of programmed reinforcement fol-
lowing exposure to an object and its name. Second, a few studies reported conducting 
some MTS trials under no-reinforcement probe conditions with novel variations of 
the same stimulus (i.e., a novel type of spatula that was not previously reinforced). 
For instance, Gilic and Greer (2011) used one variant of a stimulus during MTS 
instruction whereas two variants were used during MTS probes, and no programmed 
reinforcement was provided for correct responses during the probes.

Stimulus Pairing Procedure

The second approach to presenting a naming experience involves a stimulus pairing 
procedure, in which a researcher holds up the novel object/picture and simply states 
its name (e.g., Longano & Greer, 2015; Pérez-González et al., 2014). In particular, 
a visual stimulus is presented to participants either directly or on a computer screen, 
and the researcher points to the stimulus while simultaneously saying the name of 
the stimulus. These trials also involved the researcher affirming that joint attention 
had occurred (i.e., the participant looked at the visual stimulus while hearing the 
word). It is critical to note that no feedback or programmed consequences were 
provided for the participants’ observing responses. Similar to the studies that used 
MTS trials, researchers using stimulus pairing also conducted probes for listener 
and speaker responses following the naming experience session. Although some 
studies conducted these listener and speaker probes immediately after a naming 
experience session, others have reported delays from a few minutes to a few hours 
(e.g., Longano & Greer, 2015; Cao & Greer, 2018)

Kleinert-Ventresca et  al. (2023) reported a procedural variation in the stimulus 
pairing naming experience. In particular, these researchers provided one stimulus 
pairing naming experience session as described above, and this was followed by 
a series of listener and speaker probes conducted from a few hours to a few days 
later. All of the participants in this study could emit correct listener responses but 
not correct speaker responses at enrolment (i.e., they had incidental unidirectional 
naming only). The authors hypothesized that the series of listener probes conducted 
on subsequent days served as an additional form of naming experience (i.e., in 
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addition to the stimulus pairing) for the participants. This type of presentation has 
not been widely studied in the behavioral literature and its scope and utility across 
future research and practice remains to be seen.

Variables that Remain to be Explored with Incidental Naming

Each of the category of studies described above provide evidence for Inc-BiN 
when the children demonstrate listener and speaker responses through object–name 
exposures alone; that is, in the absence of direct reinforcement. It has been argued 
that research on Inc-BiN is important because the ability to learn the names of 
stimuli in the absence of direct reinforcement is a critical behavioral cusp that 
facilitates the development of language skills in general (Greer et  al., 2017). In 
studying what may be such an important behavioral “building block” it seems 
important to explore the key variables that may be involved in generating Inc-
BiN. Doing so would not only provide important functional-analytic information 
concerning the behavioral process involved in Inc-BiN itself but could also be of use 
to practitioners who are seeking to facilitate Inc-BiN when it is found to be absent 
or relatively weak in a child’s behavioral repertoire. In this regard, we suggest three 
variables below that we suspect may be important to exploring Inc-BiN. We fully 
acknowledge that there are likely other variables involved but have focused on these 
three as a first step; furthermore, additional variables may well come to light during 
the course of experimental research in this area.

First, joint attention between the researcher and the participant is often 
emphasized in the literature and is interpreted as a significant prerequisite across the 
various procedures that have been used to study Inc-BiN (Longano & Greer., 2014; 
Greer at al., 2007; Greer & Du, 2015). Ensuring visual contact from a participant 
is relevant in the context of dyadic interactions when the experimenter is actively 
engaging with the child by pointing and/or looking at objects while saying their 
names. On the other hand, in the natural environment children may simply learn 
the names of objects by observation alone without necessarily being involved in 
a dyadic interaction (see, for example, Akhtar [2005] for an analysis on learning 
names through overhearing). Consider, for example, a situation in which two or more 
adults are interacting with each other while the child is present but not directly part 
of the interaction (e.g., when one adult asks a second to pass them “the corkscrew”). 
If the child observes this interaction, it is possible that they may learn the name 
of the object (i.e., corkscrew) even though neither of the adults were attempting 
to engage the child in joint attention towards the named object. Of course, it is 
likely that the child needs to attend to the interaction between the adults to learn 
the name, but this type of name learning, in which joint attention is not explicitly 
required or established as part of a dyad interaction, seems to require systematic 
experimental analysis. Although there have been conceptual and empirical studies 
on observational learning in behavior analysis (e.g., Fryling et al., 2011; Rothstein & 
Gautreaux, 2007; Taylor & DeQuinzio, 2012), this analysis remains to be extended 
to the study of incidental naming.
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In developmental psychology there is evidence that suggests that children, some as 
young as 18 months of age who are observing third-party interactions can learn novel 
words (Floor & Akhtar, 2009; Akhtar,  2005) and novel actions (Herold & Akhtar, 
2008). These studies highlight the extent and scope of a child’s incidental learning 
of names through observation in the natural environment. Within behavior analysis, 
however, there have been no studies that directly tested incidental naming through 
overhearing. On balance, researchers have conducted studies in which target children 
watch a peer receive instruction on tact trials (i.e., a teacher presents a novel picture to 
a peer along with the instruction “What is this?,” and provides prompts if necessary 
and reinforcement for the peer’s correct responses) and are then probed for their own 
tact responses to the same stimuli (Rothstein & Gautreaux, 2007; see also Greer & 
Ross, 2008). But these situations typically involved the target child being instructed 
to attend to the teacher and the peer. It seems essential for the behavioral literature 
to systematically investigate how children learn names incidentally across a range of 
ecological situations including observing/overhearing other people interacting in their 
environment. For instance, we argued earlier that Crel cues such as pointing and say-
ing “That is a [object name]” control listener and speaker responding over naturalistic 
experiences that simulate multiple exemplar training. What might be the behavioral 
history that facilitates correct responding in a child watching a naming experience that 
involves one adult passing a corkscrew to another upon request?

Second, a common variable across all naming studies, including those mentioned 
in the previous section, has involved presenting the object and its name simultane-
ously. As noted above, Sivaraman et  al. (2021) argued that when a name and an 
object are presented simultaneously, learning that name may not require contextu-
ally controlled derived bidirectional relations between the object and its name. It 
must be admitted that this issue could be seen as rather technical and relevant to a 
particular theoretical perspective (i.e., relational frame theory). However, it remains 
the case that children likely learn the names of objects and events when the two 
stimuli (object and name) are not present simultaneously (e.g., during a drive in the 
countryside, a parent might say to their child, “That was a horse” when the animal 
is no longer in view). As such, it seems important to analyze these types of naming 
experiences where there is a delay between the presentation of the object and its 
name. In conducting research in this area it seems likely that the role of contextual 
cues will be important in “bridging the temporal gap” between the name and the 
object. In the example above, the phrase “That was a” could be critical in establish-
ing the name for a stimulus that is no longer present in the child’s visual field. It is 
clear that much experimental work remains to be done to explore the role played by 
contextual cues in establishing successful naming in such contexts.

Third, multiple stimuli have typically been presented together during the naming 
experience and tests in studies of Inc-BiN (Kleinert-Ventresca et  al., 2023; Pérez-
González et al., 2014; Morgan et al., 2021), which may confound learning to name 
novel objects per se with a child’s ability to “remember” multiple names for multi-
ple objects. Although remembering multiple names is clearly an important skill 
or ability for children to acquire, it may be useful to explore Inc-BiN using proce-
dures that require learning only one name at a time. Once single-name learning is 
reasonably well-established then progressing to multiple-name/object learning may 
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be appropriate. It is important to clarify at this point that we are not suggesting that 
researchers test children on their ability to learn only one novel name and use that as 
conclusive evidence for incidental naming. Testing across multiple novel exemplars is 
critical to identify whether incidental naming is truly present as a higher order operant, 
but we are suggesting that each test administration is carried out with one stimulus at 
a time and multiple such tests be administered rather than four or five different novel 
items being presented together during one naming test (see Luciano et  al.,  2007 or 
Sivaraman et al., 2021 for examples of naming tests with a single stimulus at a time).

In studying single name learning, it would also seem important to explore the role 
of the previous two variables (joint attention and nonsimultaneous presentations), 
including the role of contextual cues (e.g., to bridge temporal gaps) and how 
to facilitate Inc-BiN when a child is not directly involved in a dyad. As argued 
previously, RFT suggests that these types of variables may function as powerful 
contextual cues for naming itself. Therefore, it seems wise to vary these types of 
variables systematically.

Future Research

In considering the three different variables listed above, which may be important 
in developing a more complete understanding of Inc-BiN, future studies may 
expand research in this area by systematically manipulating all the variables 
involved in a naming experience. In particular, examining the role of specific 
contextual cues presented during a naming experience and their impact in the 
context of dyad interactions seems to be critical. At the time of writing, only one 
published study (Sivaraman et al., 2021) has examined naming in which names and 
objects were presented nonsimultaneously with a brief delay between the name 
and object (Petursdottir et  al., 2020, Experiments 1 and 2, presented the stimuli 
nonsimultaneously but without any delays). The former study employed typically 
developing toddler participants, and they each required MET to establish successful 
listener naming using the nonsimultaneous format. In this study, however, the 
potential role played by specific contextual cues for naming was not explored. Thus, 
future studies could analyze the impact of such cues with toddlers, older children, 
and even adults. That is, would younger and older children, and perhaps even adults, 
be influenced by the presence versus absence of particular cues, such as pointing 
(at the named object) and using phrases such as “that was” (while pointing)? For 
example, will successful naming be reduced when these typical cues are absent? 
To the authors knowledge there is virtually no research that has focused on the 
role of contextual cues and the impact of such cues when they are manipulated 
systematically in an experimental context. Given the lack of research in this area, 
particularly in the context of the nonsimultaneous naming procedure, it seems 
important to explore the role of linguistic and paralinguistic cues presented during a 
naming experience on the emergence of incidental naming.

It would be presumed that it might seem likely that the nonsimultaneous presenta-
tion format, combined with the manipulation of cues, may have little impact on adults 
with more extensive verbal behavior histories. However, it does seem important to test 
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this assumption, which at the very least will allow for comparisons with the naming 
abilities of children on similar tasks. Furthermore, identifying what may be critical 
controlling variables, in terms of specific contextual cues for naming, may have impor-
tant implications for enhancing children’s vocabulary learning speeds. In addition, in 
accordance with RFT, appropriate forms of MET could be implemented in which con-
textual control by cues would be reinforced across exemplars. Tests could subsequently 
be conducted to determine if the contextual control generalized to novel exemplars in 
the absence of direct reinforcement, thus establishing Inc-Bin where it was previously 
absent. This type of research could thus assist in remediating any deficits in naming 
ability that may consequently improve emergent naming behaviors in the natural envi-
ronment by establishing sensitivity to the relevant contextual cues for naming itself.

Another area of future research that seems critically important in the context of 
Inc-BiN is to explore how it emerges across a wider range of situations in the daily 
lives of young children. As noted previously, children’s verbal learning histories are 
not explicitly formed from dyad interactions, in which a caregiver actively engages 
with a child in teaching them a new name for a novel object. That is, children may 
learn the new names for things and events simply by observing interactions among 
other speakers within the verbal community (e.g., when one adult asks another adult 
to pass them “the corkscrew”). As far as the authors are aware, this type of “attentive-
overhearing” incidental naming (i.e., the naming experience is not directed at the child 
and there are no specific instructions given to the child to attend to other individuals) 
has not been widely investigated within the behavior analytic literature. Previous studies 
have employed yoked-contingency procedures to establish incidental naming based on 
observing interactions between two individuals (e.g., Rothstein & Gautreaux, 2007), 
but these involve explicitly directing the child to attend to the interaction (e.g., as part 
of a board game). In this respect, learning to name novel stimuli based on an interaction 
between two adults, in which the child is not directly involved, could be a new 
explorative domain to consider. In such cases, two adults would be directly interacting 
in naming events with one another but are not directly interacting with the child, 
although a critical requisite would be the child observing the naming event occurring 
in the adult interaction. It is clear that this type of investigation would extend beyond 
the dyadic naming-experience interaction described in previous studies. However, once 
again, exploring the role of various contextual cues, and delays in a nonsimultaneous 
presentation format, and also initiating MET if required, could be explored in the 
context of attentive-overhearing incidental naming experiences. Analyzing the critical 
variables that allow children to learn the names of novel objects simply by observing 
the naming behaviors of adults (who are not engaging directly with a child) could help 
to further develop the generalized and flexible skill of incidental naming in young 
children.

Conclusion

The current article has sought to present an overview on conceptual and empirical 
analyses within the behavior analytic naming literature. As described above the 
distinction between bidirectional naming and incidental naming has amassed a 
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systematic classification of naming into six subtypes in recent years. The proposed 
taxonomy seems like a productive way forward to enhance the technical language of 
such naming studies. Although we believe, that going forward in incidental naming, 
additional actions from the different behavioral theoretical perspectives should 
be considered. In particular, it seems beneficial for VBDT and RFT researchers 
to draw from each perspective, collaborating in research to further advance the 
understanding of the variables at play during the development of incidental naming, 
a critically important verbal behavioral cusp. Exploring the potential role of 
contextual cues in a naming experience is an avenue that could improve precision in 
the conditions that generate the complex patterns of relational responding involved 
in incidental naming.
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