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• “…the general tendency 
has been to give 
existence to the 
mediating terms, in the 
sense of hypothetical 
constructs” (Moore, 2010, p.45) 





“…mentalism has obscured the environmental 
antecedents which would have led to a much more 
effective analysis” (Skinner, 1974; p.165)

“The objection of the inner workings of the mind is 
not that they are not open to inspection but they 
have stood in the way of the inspection of more 
important things” (p.165)



“A science of behavior must 
consider the place of 
private stimuli as physical 
things, and in doing so it 
provides an alternative 
account of mental life” 
(Skinner, 1974; p. 211)



“The distinction between 
public and private is by no 
means the same as that 
between physical and 
mental.” (Skinner, 1945, 383-
384)



“Solving problems is… a matter of taking steps to make 
that response more probable…” (Skinner, 1974; p.111) 
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Teaching children to engage in sequences of steps 
(verbal mediation) as a problem-solving strategy 
facilitated accurate and sufficient responses 
(Kisamore, et al 2011; Sautter, et al 2011)

.

Problem Mediation Response





(Vouloumanis & Verker, 2007)



(Floor & Akhtar, 2006)





(Dube, MacDonald, Mansfield, Holcomb, & Ahearn, 2004)



(Baer, Peterson, & Sherman, 1967)







(Horne & Lowe, 1996; p. 196)





(Tamis-LeMonda, Bormstein, & Baumwell, 2001)



“toy”



/Toy/“Toy”

(Horne & Lowe, 1996; Miguel, 2016)

SPEAKER LISTENER



“Look at the 
robot”



“What is 
this?”

“Robot”



“Where is 
the robot?”
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Naming = Frame of coordination between 
words and objects
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THE ROLE OF NAMING IN STIMULUS CATEGORIZATION BY PRESCHOOL CHILDREN

CAIO F. MIGUEL, ANNA I. PETURSDOTTIR, JAMES E. CARR, AND JACK MICHAEL

WESTERN MICHIGAN UNIVERSITY

The purpose of the current study was to assess whether children would categorize pictures when taught
the relevant listener and speaker behaviors separately. A category-sort test was used to assess emergent
conditional relations. Category-sort trials consisted of looking at (Test 1) or tacting/labeling (Test 2) a
sample stimulus and selecting the appropriate comparison stimuli. In Experiment 1, 4 children (3–
5 years) were taught to tact pictures of six U.S. state maps as either north or south. An assessment was
conducted to determine whether they would (1) correctly categorize or sort when presented with a
visual sample and (2) select the correct stimuli when hearing their category names (listener behavior).
Two of the children categorized the pictures during Posttest 1 after the initial (pairwise) tact training.
The other 2 categorized after receiving additional tact training with all pictures presented together.
However, one of them categorized only during Posttest 2. In Experiment 2, 4 children (3–5 years) were
taught to select pictures when hearing their category names. An assessment was conducted to determine
whether they would (1) correctly categorize or sort and (2) tact the stimuli (speaker behavior). One
child categorized the pictures during Posttest 1, and two during Posttest 2. The other child required
additional training with all pictures grouped together. When participants failed to categorize, they also
failed to tact the pictures accurately. Taken together, results from Experiments 1 and 2 show that both
speaker and listener behavior play an important role in stimulus categorization.

Key words: naming, categorization, stimulus equivalence, verbal behavior, preschool children

_______________________________________________________________________________

The process of determining how to group
objects or events together is usually called
categorization or classification, while those
objects or events that cohere may be regarded
as a category or a class. It often is assumed that
the categorization process is dependent upon
the acquisition of specific ‘‘concepts’’ (Barsa-
lou, 1992). These concepts are said to be units
of mental representation and seem to exist
independently of any behavior–environment
relation (Zentall, Galizio, & Critchfield, 2002).

In contrast, a concept also could be defined as
a group of objects (e.g., stimuli, actions) that
control similar responses. When an individual
responds similarly to each object in a group of
objects, these objects constitute a class, which
can then be called a concept (Keller &
Schoenfeld, 1950). As a result, concepts may
be equated to stimulus classes.

Interesting examples of stimulus classes are
those whose members do not share physical
similarity. Examples of such classes include the
relation among pictures, printed words, and
spoken words. These stimuli may become
substitutable for each other under specific
conditions. When asked to point to ‘‘ball,’’
someone might point to an actual ball, the
picture of a ball, or the printed word ‘‘ball.’’
However, if asked to kick the ball, only one
stimulus (i.e., the actual ball) would function
as an effective discriminative stimulus for such
a response (Green & Saunders, 1998). Inter-
estingly, after being taught to respond to some
members of a class, humans may behave
similarly in the presence of other class
members without being directly trained to do
so. The search for an understanding of the
variables responsible for this emergent reper-
toire is what drives research in the area of
stimulus equivalence (Green & Saunders; Sid-
man, 1994).
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THE ROLE OF COMMON MOTOR RESPONSES IN STIMULUS CATEGORIZATION BY
PRESCHOOL CHILDREN
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The purpose of this study was to assess the role of common motor responses as the ‘‘speaker’’ behavior
on stimulus class formation, and the emergence of functional classes. Experiment 1 examined whether
training one motor response to a set of three stimuli and a second motor response to another set of
three stimuli would result in correct category-sort responses for 5 typically developing preschool
children. Three of the children passed the categorization tests. Experiment 2 examined whether the
classes formed in Experiment 1 were functional classes, and whether participants who did not pass
categorization tests in Experiment 1 would do so following common vocal tact training. The 2
participants who failed categorization tests in Experiment 1 passed these tests in Experiment 2,
although none of the participants passed the tests for functional classes. The results of the current study
did not unequivocally support the naming hypothesis. Future research should therefore evaluate other
possible sources of control that aid in stimulus categorization.

Key words: naming, equivalence, class formation, functional classes, categorization, humans

_______________________________________________________________________________

According to Horne and Lowe (1996),
naming an object includes not only emitting
the appropriate tact in its presence (speaker
behavior), but also emitting a previously
conditioned response in the presence of its
spoken, written, or signed name (listener
behavior). These authors suggest that three
separately acquired repertoires (listening,
echoing, and tacting) interact to produce
more complex forms of verbal behavior.
Listener behavior encompasses all responses
that occur in the presence of verbal stimuli
and, according to Skinner (1957, p. 225), are
specifically conditioned to reinforce the be-
havior of the speaker1. In Horne and Lowe’s
example of how listener behavior can be
taught, selection responses are occasioned by
instructions (e.g., ‘‘find the ball’’) and are

modeled (e.g., pointing to the ball) and
reinforced by the caregiver (e.g., ‘‘good
girl!’’). Through this process the child learns
to differentially respond to the auditory
stimuli produced by the caregiver. Later the
child is taught to emit a variety of listener
responses that encompass even more specific
instructions (pick up, throw away, put, bounce,
roll, etc.).

The echoic repertoire is established when
the child repeats utterances emitted by care-
givers. Over time they come to emit vocaliza-
tions that sound similar to those produced by
their caregivers. In these instances the rein-
forcement may be either mediated or occur
automatically (Miguel, Carr, & Michael, 2002;
Vaughan & Michael, 1982) when the child’s
vocal production matches that of the model
(see Horne and Lowe, 1996, for a more in-
depth description of these processes). The
echoic and listener repertoires are then used
in teaching the tact. Now, in the presence of
the nonverbal stimulus (e.g., a ball), the
caregiver provides auditory stimulation (e.g.,
‘‘ball’’) and the model (e.g., points to the ball)
that occasions a verbal response on the part of
the child (e.g., ‘‘ball’’). After repeated trials,
the child may now emit the same verbal
response in the absence of the model (e.g.,
will say ‘‘ball’’ in the presence of a ball without
the echoic prompt). Once a child has been
taught to respond as a speaker and a listener in
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The Effects of Listener and Speaker Training on Emergent
Relations in Children With Autism

Evelyn C. Sprinkle and Caio F. Miguel
California State University, Sacramento

The current study assessed the use of standard conditional discrimination (i.e., listener) and textual/tact
(i.e., speaker) training in the establishment of equivalence classes containing dictated names, tacts/
textual responses, pictures and printed words. Four children (ages 5 to 7 years) diagnosed with autism
were taught to select pictures and printed words in the presence of their dictated names, and to emit the
tact or textual response corresponding to a presented picture or printed word. Both speaker and listener
training resulted in the formation of stimulus classes for 3 of 4 participants.

Key words: stimulus equivalence, naming, speaker, listener, autism

It is only within the past two decades that
research on stimulus equivalence has been
extended into teaching procedures targeting
individuals with autism (e.g., Keintz, Miguel,
Kao, & Finn, 2011; Miguel, Yang, Finn, &
Ahearn, 2009). In these studies, participants
were trained to select pictures and printed
words in the presence of their respective
dictated names, and then tested on whether
they could match pictures to printed words
and vice versa. Additionally, participants
responded similarly to all stimuli showing
functional equivalence. These novel relations
have been termed emergent or derived.

Some researchers have argued that emer-
gent relations are dependent upon partici-
pants’ verbal skills (Horne & Lowe, 1996).
In other words, stimulus equivalence can
only be obtained when class members
produce the same speaker and listener
behavior (i.e., naming). A series of studies
have shown that when typically developing
children have naming, they can pass equiv-
alence tests (e.g., Lowe, Horne, Harris, &
Randle, 2002; Miguel, Petursdottir, Carr, &
Michael, 2008). One of the few naming
studies conducted with children with autism,
Eikeseth and Smith (1992) showed that
participants who initially failed emergent
relations tests after being trained on receptive
discrimination, were able to do so after
learning to tact the stimuli with common
names. These results imply that receptive

discrimination training (i.e., listener) may
only produce emergent performance when
participants can also tact the stimuli (i.e.,
speaker). Conversely, tact training may also
be sufficient to establish equivalence classes,
as long as participants can also receptively
discriminate stimuli (Miguel et al., 2008).

Clinically, if tact training is sufficient to
establish equivalence classes, then for a child
to comprehend that the printed words ‘‘ap-
ple,’’ ‘‘pomme,’’ and a picture of an apple
have the same meaning, it may be possible to
simply teach her to label all these stimuli
as ‘‘apple’’ (Miguel & Petursdottir, 2009).
Comprehension would then be measured by
assessing whether words and pictures are
substitutable for one another in a matching-
to-sample task (Sidman, 1994). Although
most studies have produced equivalence
classes via receptive discrimination, no stu-
dies conducted with children with autism
have assessed the formation of equivalence
classes via speaker behavior alone. Thus, the
purpose of the current investigation was to
assess and compare the use of standard
conditional discrimination (listener) and tex-
tual/tact (speaker) training in the establish-
ment of equivalence classes containing
dictated words, pictures, and printed words
with children diagnosed with autism.

METHOD

Participants, Setting, and Materials

Four children diagnosed with autism
participated in the study: Sam (7 years),
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THE EFFECTS OF TACT TRAINING ON THE EMERGENCE OF
CATEGORIZATION AND LISTENER BEHAVIOR IN CHILDREN

WITH AUTISM

CAIO F. MIGUEL AND VISSY V. KOBARI-WRIGHT

CALIFORNIA STATE UNIVERSITY, SACRAMENTO

We evaluated the effects of tact training on the emergence of categorization and listener behavior
using a nonconcurrent multiple baseline design across 2 children with autism. Participants learned
to tact the category name of 9 pictures that belonged to 3 different categories. We assessed whether
participants accurately matched pictures by category and selected the correct comparisons when
hearing their category names. After training, participants categorized and emitted listener behavior.
One participant did not categorize until asked to tact the samples. These results suggest that tact
training may be an efficient way to produce listener and categorization in children diagnosed with
autism.
Key words: autism, categorization, naming, verbal behavior

Objects that produce the same speaker and
listener behaviors are said to belong to the same
class or category (Horne & Lowe, 1996). For
instance, when a typically developing child learns
to tact a new object as a “tool,” he or she may also
be able to select it from an array of objects when
hearing the word “tool” (i.e., listener response).
Moreover, when asked to put the object away, the
child may place it with all the other tools (i.e.,
categorization). Correct categorization may occur
because the child can tact the new object by its
category (say “tool”) and respond to his or her
own vocalization as a discriminative stimulus that
would evoke the behavior of searching for tools
that he or she had already learned to identify. This
bidirectional relation between speaker and
listener behavior has been called naming (Horne
& Lowe, 1996).
Numerous studies have shown that the

emergence of categorization is correlated with
the presence of naming (e.g., Lowe, Horne,
Harris, & Randle, 2002; Miguel, Petursdottir,
Carr, & Michael, 2008). For instance, Miguel
et al. (2008) examined whether children could

perform a categorization task after being taught
the relevant components of naming separately. In
Experiment 1, four children (3 to 5 years old)
underwent tact training in which they learned to
label pictures of U.S. state maps as either “north”
or “south.” They were then presented with a
categorization task in which they had to select
comparisons that belonged to the same category
as the sample, as well as listener tests, in which
they had to select comparisons given their spoken
category names. After training, two of the
participants categorized and demonstrated the
relevant listener behavior. The other two partic-
ipants initially failed categorization and did not
show a transfer from speaker to listener skills. In
Experiment 2, four children (3 to 4 years old)
underwent listener training instead and were
presented with categorization and tact tests.
Three participants correctly categorized and
emitted tacts of pictures after training. The one
participant who failed to categorize also failed to
tact the pictures accurately. These data suggest
that when children can behave as both speaker
and listeners towards objects or pictures, they
may also categorize them without being directly
trained to do so.
The methodology adopted by Miguel et al.

(2008) has never been tested with children with
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THE EFFECTS OF LISTENER TRAINING ON THE EMERGENCE OF
CATEGORIZATION AND SPEAKER BEHAVIOR IN CHILDREN

WITH AUTISM

VISSY V. KOBARI-WRIGHT AND CAIO F. MIGUEL

CALIFORNIA STATE UNIVERSITY, SACRAMENTO

We evaluated the effects of listener training on the emergence of categorization and speaker behavior
(i.e., tacts) using a nonconcurrent multiple baseline design. Four children with autism learned to
select pictures given their dictated category names. We assessed whether they could match and tact
pictures by category. After training, 3 participants tacted and categorized all pictures, and 1
participant failed both tests. After tact training, this participant categorized. These results suggest
that listener training may be an efficient way to produce speaker behavior and categorization in
children who have been diagnosed with autism.
Key words: autism, categorization, listener, naming, verbal behavior

Previous research (e.g., Miguel, Petursdottir,
Carr, & Michael, 2008) has shown that when
children can respond as both speakers and
listeners towards dissimilar items, they can also
group these items together (i.e., categorize). This
is because they may tact the new object (e.g., a
helicopter) by saying “vehicle” (i.e., speaker
behavior) and subsequently respond to this
vocalization (now serving as a discriminative
stimulus) by selecting another vehicle (e.g., a car)
that they had already learned to identify
receptively (i.e., listener behavior). The term
naming has been used to refer to the bidirectional
relation between speaker and listener behaviors
(Horne & Lowe, 1996).

Despite numerous studies with typically
developing children (e.g., Horne, Lowe, &
Randle, 2004; Miguel et al., 2008), it was not
until recently that researchers evaluated the role
of naming on categorization by children with

autism (Miguel & Kobari-Wright, 2013). They
taught two preschoolers to tact category names of
pictures that belonged to three classes. After
training, participants selected the correct picture
given its dictated category name; however, one
participant failed to categorize. This participant
passed the categorization test when he was
required to tact the samples, suggesting that
categorization depended on both listener and
speaker behaviors (naming).

Another way to assess the role of naming is via
listener training (e.g., Horne et al., 2004).
Although the transfer from listener to speaker
behaviors does not occur readily in children with
disabilities (Petursdottir & Carr, 2011), it is
assumed that if listener training alone is sufficient
to establish category tacts, then participants
would not need to be taught to sort pictures
directly (Miguel & Petursdottir, 2009). Thus, the
purpose of this study was to evaluate (a) whether
listener training would produce categorization
and speaker behavior and (b) whether naming is
necessary for categorization to occur.

METHOD

Participants, Setting, and Materials
Participants were four children who had been

diagnosed with autism and who had been assessed
by their service providers approximately 2months
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“Humm. So there… one is a 
vek and one is a zog
These are both zogs
This is a zog and a vek
So they’re…this is different 
and that is different
So this should go with that”  

“These are both veks
And then these are both zogs
This is a zog and a vek
So this one should go with that 
one because they are both 
the same”





“The toothbrush goes 
with the soap”



Intraverbal Bidirectional Naming (I-BiN)
“Toothbrush”
(Tact)

“Soap”
(Intraverbal)

/toothbrush/

/soap/
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(e.g., “horned lizard lives in pecan”); and
(e) self-generated intraverbals based on physical
features (e.g., “gray bird goes with gray lizard”).
Data collection. The experimenter and par-

ticipants sat side by side at a table facing the
computer. A video camera placed next to the
experimenter captured the computer screen,
participants’ selection responses, and vocaliza-
tions. A trained research assistant sat behind
participants (1-2 m) for data collection
purposes.
The experimenter and a second observer

recorded responses on data sheets across all
conditions. Responses were recorded as cor-
rect (+), incorrect (-), or prompted (p). For
the visual–visual MTS and auditory–visual MTS
(Listener Testing) tasks, participants’ first
selection was recorded as correct or incorrect.
For tact and intraverbal conditions, partici-
pants’ first vocalization was recorded as cor-
rect or incorrect. During MTS trials, the
software calculated the percentage of correct
responses during each block, as well as
the latency of responding between the

presentation of comparison stimuli and the
selection response.

Interobserver agreement and procedural
fidelity. Interobserver agreement (IOA) was
assessed for tact training/testing and intraver-
bal training/testing for 75% of sessions across
participants with an average of 99.7% (range
98.7-100%). Agreement was defined as both
the experimenter and second observer coding
the same response (correct, incorrect, or
prompted). Point-by-point agreement was used
to calculate IOA by dividing the number of
agreements per block by the sum of agree-
ments and disagreements multiplied by 100.

Procedural fidelity by a second observer was
assessed for tact training/testing and intraver-
bal training/testing for 50% of sessions with
an average of 99.7% (range 99-100%). A trial
was scored as correct (+) if the experimenter
delivered the instruction using the appropriate
prompt delay and consequence, such as praise
for all responses prior to independent
responses or error corrections for incorrect
responses. A trial was scored as incorrect (-) if

Table 1

Experimental intraverbal statements

Antecedent Stimuli Correct Response

Baseline
A’ B’ Bird Tree
The tree for [A1] is… [A1] Cardinal [B1] Buckeye
The tree for [A2] is… [A2] Yellowhammer [B2] Pine
The tree for [A3] is… [A3] Mockingbird [B3] Pecan

B’ C’ Tree Reptile
The reptile for [B1] is… [B1] Buckeye [C1] Black Racer
The reptile for [B2] is… [B2] Pine [C2] Red Belly
The reptile for [B3] is… [B3] Pecan [C3] Horned Lizard

Symmetry
B’ A’ Tree Bird
The bird for [B1] is… [B1] Buckeye [A1] Cardinal
The bird for [B2] is… [B2] Pine [A2] Yellowhammer
The bird for [B3] is… [B3] Pecan [A3] Mockingbird

C’ B’ Reptile Tree
The tree for [C1] is… [C1] Black Racer [B1] Buckeye
The tree for [C2] is… [C2] Red Belly [B2] Pine
The tree for [C3] is… [C3] Horned Lizard [B3] Pecan

Transitivity
A’ C’ Bird Reptile
The reptile for [A1] is… [A1] Cardinal [C1] Black Racer
The reptile for [A2] is… [A2] Yellowhammer [C2] Red Belly
The reptile for [A3] is… [A3] Mockingbird [C3] Horned Lizard

C’ A’ Reptile Bird
The bird for [C1] is… [C1] Black Racer [A1] Cardinal
The bird for [C2] is… [C2] Red Belly [A2] Yellowhammer
The bird for [C3] is… [C3] Horned Lizard [A3] Mockingbird
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test (89%) and the intraverbal test (100%)
and no remedial training was necessary.
Instead, generalization MTS testing resumed
with re-presentation of MTS posttests for the
second set of stimuli and subsequently, he
passed all remaining posttests.
All participants passed the AC/CA MTS

vocal posttests (range, 94% to 100%). Addi-
tionally, all participants emitted trained or
self-generated tacts and/or intraverbals during
the vocal posttest. Most commonly, partici-
pants used trained tacts for the sample and
comparison. P1 also recited trained intraver-
bals, stating the shared node, or B stimuli
(i.e., “Yellowhammer [A2] is to pine [B2] is to
red belly [C2]”). P3 stated the trained intra-
verbal statements for the first three trials, and
in subsequent trials only used trained tacts for
the sample (e.g., “Mockingbird” [A3]) and

comparison (e.g., “Horned lizard” [C3]). P6
and P8 emitted abbreviated tacts for each
trial (i.e., “Red [C2 Red belly], yellow
[A2 Yellowhammer]”, “Horn [C3 Horned liz-
ard], Mocking [A3 mockingbird]”). Results
suggest that tact and intraverbal training were
sufficient to generate generalized perfor-
mance during MTS tasks.

Response latency during MTS tests was used
as a possible indicator of verbal covert media-
tion. If participants engaged in some form of
verbal behavior (I-BiN) during MTS tests, then
either initial trials, or those with members that
were not directly trained (i.e., symmetry, tran-
sitivity) would have taken longer to solve, yield-
ing lengthier response latencies. A repeated
measures ANOVA was used to analyze both
the first trial and mean response latencies
among posttests (i.e., AB/BC, BA/CB,
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Fig. 4. Percentage of correct responses during MTS tasks, tacts, listener, and intraverbal tests across five sets of stimuli
for P5, P6, P7, and P8 (Experiment 1). S refers to the specific set of stimuli and IV stands for intraverbal.
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Relevant Intraverbal Training



Tact Training



Class-Inconsistent Intraverbal training Exp. 2



82







85



“Smaller”

“Bigger”



“Smaller”
“Bigger”



Ant 
Man

Captain
America

The 
Hulk< <

<

<



Small Medium Big



Nonarbitrary MET



Diaz, Luoma, & Miguel (in 
press)



Diaz, Luoma, & Miguel (in 
press)



MTS Arbitrary Training <    <    <



<     <     <



MTS Posttest <     <     <



<     <     <
“This is big, so 
the answer is 
red because it 
is the biggest”



Tact Training

“What is it?” “Small”



Intraverbal Training <     <    <

“Purple”
“Grey is 
smaller 

than 
______”
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• Our failure to replicate Dougher
et al. could have been due to 
procedural variations 
(instructions, think aloud 
protocol)

• Verbal behavior aided in their 
non-verbal performance
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