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ABSTRACT
The Effects of an Observational Intervention on Audience Control by Peers in Preschool
Children with Developmental and Language Delays
Lamis Baowaidan
I tested the effects of an observational intervention on observing responses, denial responses, and
audience appropriate behaviors in 9 preschool children with developmental and language delays.
The participants were 8 males and 1 female aged 3-5 years, who were selected from a preschool
program that implemented a behavior analytic approach to all instruction. All participants had
fluent listener and speaker repertoires and emitted mands, tacts, and sequelics with adults. The
children were selected to participate because they displayed little to no awareness of, or
interactions with their peers during free play and social settings. I conducted probes for a) peer
observing responses, b) responses to denial of non-preferred stimuli being delivered to peers, c)
social initiations to peers, d) responses to peers’ social initiations, and e) other socially
appropriate behaviors. Pre-intervention probes showed that all participants emitted low peer
observing responses in free play settings, and did not consistently initiate or reciprocate peer
interactions across different social settings. Five out of nine participants emitted responses to
denial prior to the intervention. The independent variable was an observational intervention
using non-preferred stimuli and a denial condition that was used in prior studies to establish
conditioned reinforcement by observation. The participant and peer confederate sat side-by-side
at a table, and were separated by an opaque partition. They were both presented with a
performance task. The participant observed the peer confederate receive the non-preferred
stimuli but could not observe the peer’s responses to the task. The intervention continued until
the participants emitted responses to denial of the non-preferred stimuli across two sessions.

Post-intervention data suggest that peer observing responses in free play settings, as well as
audience appropriate behaviors in social settings increased as a function of the observational
intervention in 8 out of 9 participants. Responses to the denial of non-preferred stimuli delivered
to a peer increased in 4 out of 4 participants who did not respond during pre-intervention probes.
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CHAPTER I
INTRODUCTION AND REVIEW OF LITERATURE
Introduction
Shores (1987) described social interaction as a process in which children successfully
initiate, and respond to social stimuli presented by their peers in a reciprocal manner. One of the
major components of a typically developing child’s social competence is social interaction with
peers (Parker, Rubin, Price, & DeRosier, 1995). Research has shown that a child’s capacity for
social interaction with peers typically emerges in the first year, and he/she begins to react
differentially to the presence of other infants during the first three months, while more patterned
interactions emerge during the midpoint of that year (Field, 1979; Fogel, 1979).
Field (1979) assessed the behaviors of 36 infants when placed face-to-face with a mirror
and a peer. The results showed that the infants looked longer at the mirror, but smiled, vocalized,
and reached towards peers. Additionally, the infants’ tonic heart rates were elevated in the
presence of peers, thus suggesting that the presence of the peer was more stimulating or
arousing. This also suggested that the infants responded differentially to their images and the
presence of peers.
Similarly, Hay, Nash, and Pedersen (1983) studied social interactions between 12 pairs of
6–month-old infants. The infants were previously unacquainted and were observed in both the
presence and absence of toys. Data were recorded on interactive intervals in which the infants
touched a peer or a toy the peer was holding. The results showed that the infants reacted to the
presence of the peers by touching them as well as the toys they held. Furthermore, the results
suggested that young children influence each other’s behaviors, and the extent to which they do
so depends on situational enhancements and constraints.
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However, some children experience difficulty with differential responding to the
presence of peers as well as initiating and responding to social interactions. These social
impairments are often one of the difficulties experienced by children with developmental
disabilities. Such impairments prevent children from appropriately engaging with their peers
(Nikopoulos & Keenan, 2004). Additionally, several researchers have suggested that possessing
social competence can be key to leading a healthy and normal life (Kennedy & Shukla, 1995;
Pollard, 1998; Scott, Clark, & Brady, 2000). The development of communication disorders or
self-stimulatory behaviors has been attributed to inadequate social skills that impinge on
development (Baker, 2000; Bellini, Akullian, & Hopf, 2007; Rogers, 2000). However, a decrease
in socially inappropriate behaviors can be observed during periods of active social engagement
(Lee & Odom, 1996; Nikopoulos & Keenan, 2004).
According to Wolfberg and Schuler (1993), children with autism can be at a higher risk
for developing such inadequate social skills due to their inability to imitate and understand social
cues, and their difficulty in understanding and responding to social initiations made by their
peers. Some of the key features in children with Autism Spectrum Disorders (ASD) are the lack
of awareness of self or others, difficulty with sustained conversation, reading people’s emotions,
and initiating or responding to communication initiated by others (Burkhardt, 2008).
Several researchers have concurred that the direct teaching of social skills is crucial in
helping students with developmental disabilities and autism establish and manage appropriate
social relationships with both their teachers and peers, as well as improve academic performance
(DiSalvo & Oswald, 2002; Nikopoulos & Keenan, 2004; Scruggs, Mastropieri, & McDuffie,
2007).
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Social skills have been treated differently under diverse disciplines and theoretical
orientations among researchers and clinicians in the field (Matson & Wilkins, 2007). However,
in this paper, social skills are defined as the verbal exchanges necessary for the individual to
come into contact with the social environment.
In recent years, several researchers and educators have dedicated research to investigating
the role of social skills in the education and treatment of students with developmental disabilities
(DiSalvo & Oswald, 2002; Kennedy & Shukla, 1995). Furthermore, researchers sought to
identify the components to successful social skills training, as well as measurable behaviors that
promote successful social skills (Attwood & Gray, 1999; Scruggs et al., 2007). With the
expansion of research in the field of social skills, there are two dominant views; the belief that
social skills should be directly taught to students with developmental disabilities, and the belief
that these social skills should be addressed as an emergent behavior.
Additionally, Mastropieri and Scruggs (2009) suggested that the student must be able to
discriminate between socially appropriate and inappropriate behaviors, as well as choose to
engage in appropriate behaviors with peers in order to integrate successfully into the social and
academic environments of a regular education setting. However, in order for this discrimination
to occur, the audience must function as a discriminative stimulus for the production of
appropriate verbal behavior (Skinner, 1957). In order to understand social skills as an emergent
behavior, we need to examine the role of the audience and the controlling variables for verbal
exchanges.
The research reported herein was derived from incidentally observing the behavior of two
participants with autism spectrum disorders with their peers during non-instructional settings.
The participants did not initiate any social interactions or respond to verbal vocal operants
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initiated by their peers. Additionally, they did not display an awareness of those peers across
several different settings, and continued to emit high levels of vocal and physical stereotypy. As
a result, I began to research the role of audience control and peer awareness, possible
interventions to induce the latter, and whether it was a prerequisite to audience control.
The Audience
In order for a student to discriminate between socially appropriate and socially
inappropriate behaviors, the audience must function as a discriminative stimulus (Skinner, 1957).
An individual speaks with the intent to be heard and to influence the behavior of the listener, and
that listener could reinforce or punish the speaker’s future behavior, as well as affect the
emission of a new vocal response (Skinner, 1957). The emission of verbal operants is controlled
by the consequences emitted by an outside audience. Verbal behavior is maintained through
reinforcement delivered by the listener, and this social effect is learned based on histories of
reinforcement received from certain audiences. Skinner (1957) suggested that almost all verbal
behavior is under the control of an audience, as the source of reinforcement for most verbal
behavior must be mediated by another person. And when verbal behavior is emitted in the
absence of an audience, the individual him/herself can act as the audience such as the case in
speaker-as-own listener (Greer & Ross, 2008; Skinner, 1957). Recent research has supported
Skinner’s theory, and established that the speaker extends the listener’s senses, once an
individual is fully verbal. Thus, speaker behavior is necessary to evoke a sensory experience for
the listener (Greer & Longano, 2010; Helou, Lai, & Sterkin, 2007; Reilly-Lawson & Walsh,
2007).
Children with autism and developmental disabilities are often observed emitting verbal
behavior independent of an audience, which in turn results in increasing difficulty for the child to
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fully engage in normal social interactions with his/her peers. It may also lead to decreased
opportunities for contacting reinforcement from others. Therefore, an individual must have
audience control in his/her repertoire of verbal behavior, in order to successfully integrate with
any environment and any audience. An individual must be able to alter his/her own behavior to
achieve the desired outcome from the listener. However, for this to occur, the individual must
first have the desire to affect the behavior of the listener. A suggested solution has been to induce
audience control using natural social contingencies, through conditioning the necessary
reinforcers that allow an individual to access social reinforcement (Sterkin, 2012).
Verbal behavior is social behavior; therefore, a listener and speaker need to be involved
in any incidence of verbal behavior (Greer & Du, 2015). The emission of verbal behavior
requires an interaction between a listener and speaker. Skinner referred to such interactions as
verbal episodes. Verbal episodes could occur between individuals, as well as within one’s skin,
in the case of speaker-as-own-listener. Lodhi and Greer (1989) provided an empirical
demonstration of speaker-as-own-listener among children engaged in fantasy play, thus
supporting Skinner’s theory. Additionally, Horne and Lowe (1996) suggested that speaker-asown-listener was necessary to being truly verbal. It was also suggested by Skinner that such
behavior was an early form of thinking. In their study, Lodhi and Greer (1989) found that the
participants emitted interlocking listener and speaker verbal episodes while they engaged in
solitary fantasy play. The experimenters observed the distinct listener and speaker roles as the
children spoke aloud and rotated the roles of listener and speaker while playing. However, as
children acquire audience control, this behavior becomes covert as a result of experiencing
certain social consequences (Greer & Du, 2015). Verbal episodes within and between individuals
have been experimentally identified as occurrences of, and measures of social behavior between
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individuals (Choi, Greer, & Keohane, 2015; Donley & Greer, 1993; Greer & McDonough,
1999). The interlocking listener and speaker operants involved in verbal episodes can be
separately analyzed as units of measurement, which consist of multiple interrelated and socially
reinforced verbal operants between individuals (Greer & Ross, 2008). These units have been
referred to as conversational units in the recent literature.
According to Greer and Du (2015), the emission and continuation of these conversational
units in social settings is a necessary measure of social reinforcement and socialization. A
conversational unit is comprised of a verbal exchange between a listener and speaker, where
each individual is in turn reinforced as a listener and a speaker. Therefore, it is necessary to
understand verbal behavior as social behavior involving the interlocking verbal operants between
individuals.
Social Vocal Operants and Social Reinforcement
In order to understand the controlling variables for conversational units, and the
acquisition of social interaction, one must examine the function and reinforcement of social
vocal operants. Skinner (1957) used the terms intraverbals (sequelics) and verbal episodes
(conversational units) to define the different speaker/listener verbal exchanges. An intraverbal
occurs when an individual assumes the roles of a listener and speaker, but the verbal interaction
is discontinued once the speaker behavior is emitted. For instance, a child may say, “What is
your favorite color?” The listener then responds as a speaker by saying “Blue.” This discontinues
the verbal exchange. However, if the speaker’s response functioned as a reinforcer for the
listener, the speaker/listener exchanges would continue creating a conversational unit. For
example, the first child may respond by saying “Oh, I love blue too!”
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For a social exchange to truly occur, a child must acquire the listener reinforcement
component of social exchanges. This behavior is controlled by the reinforcement that is derived
from listening to what another individual has to say (Greer & Ross, 2008). As part of their
increasing research on verbal behavior, Greer and Keohane (2005) have suggested that the
presence of conversational units is essential to the evolution of a child’s verbal behavior.
Reilly-Lawson and Walsh (2007) tested the effects of an observational training on the
acquisition of reinforcement for listening. In their study, data were collected on the effects of an
observational training in social listener reinforcement games on the frequency of the emission of
conversational units in non-instructional settings. In the first experiment, the researchers used a
peer-yoked contingency game board during different games. The experimental phases of the
observational training were designed in a manner that required participants to listen to the
peer/peer’s response in order to receive reinforcement in the form of advancing in the game. The
results from the first experiment showed a correlation between the increase in social listener
reinforcement and the increase in the frequency of the conversational units emitted by each
participant following each phase. In the second experiment, the experimenters used multiple
exemplar instruction to teach empathetic responses. The participants were taught to respond to
questions such as “What happened?” and “How do you think she feels?” The results indicated
that the participants’ appropriate responses to the feelings of their peers increased, as well as
their attention to their peers.
Furthermore, Schmelzkopf, Greer, Singer-Dudek and Du (2015) implemented an
observational conditioning procedure to study the relationship between the social reinforcement
of praise and the emission of social vocal operants. In her study, the observational conditioning
procedure was implemented to condition teacher approvals as reinforcers for preschool children
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with developmental disabilities. Once approvals were conditioned as reinforcers, the participants
emitted more conversational units. These data emphasized the importance of being reinforced as
a listener on the occurrence of speaker-listener exchanges.
Similarly, Tsouri and Greer (2007) tested the effects of social listener reinforcement on
the emission of speaker operants. The experimenters used rapid motor imitation to teach two
preschoolers with developmental disabilities echoic tact responses, which were their first
instances of speech. Rapid motor imitation was implemented under two different social
reinforcement conditions. Social reinforcement was defined as the delivery of praise, attention,
and physical interaction. Their data showed a functional relation between the emission of correct
echoics and contingent social reinforcement. Their findings support the importance of using
social reinforcement in teaching the first instances of vocal tact verbal behavior.
In another study on the effects of social reinforcement, Eby and Greer (2016) tested the
effects of contingent token delivery versus contingent social reinforcement on the emission of
verbal operants by preschoolers. The findings showed that the participants emitted tacts more
frequently when contingent social attention was delivered. Additionally, data showed that peerto-peer conversational units increased when adult attention was withheld, thus suggesting that
deprivation of teacher attention functioned as an establishing operation for increasing the
reinforcing value of peer attention.
Baker (2014) studied the effects of social listener reinforcement (SLR) and video
modeling on the number of social verbal operants emitted by preschool children with disabilities.
In her study, 12 participants were selected and assigned to either the video modeling condition or
the SLR condition. Data were recorded on the number of social verbal operants emitted prior to,
and following the intervention. The results showed that participants in both groups showed

8

increases in the number of social verbal operants emitted with peers in non-instructional settings.
However, participants in the SLR condition showed greater increases in the number of social
verbal operants and the number of conversational units and sequelics they initiated with their
peers in non-instructional settings.
The research reported thus far indicates that conversational units are less frequent if not
nonexistent when social reinforcement is absent. Individuals do not engage in social exchanges
with an individual who lacks social reinforcement, as they in turn do not receive reinforcement
for their initiated social interactions. In addition, due to the lack of social reinforcement, an
individual may emit a response to a vocal antecedent, but this response may not function to
reinforce the initial speaker’s behavior. In this case, the individual’s response may be
disapproving or out of context, which ultimately affects future vocal operants. This indicates that
the audience has failed to function as a discriminative stimulus for verbal behavior, and social
exchanges do not occur. Therefore, it is crucial that we identify the audience’s role in increasing
or decreasing social integration.
Audience Control
Skinner (1957) explained that the audience acts as the controlling variable over a
speaker’s verbal responding. An individual’s verbal repertory can be evoked by one audience
and left untouched by another. For example, an individual would not address a minister the way
he/she would address a close friend, the individual’s tone and subject would change according to
the different audience. The emission of verbal behavior is more frequent in the presence of an
audience than in its absence, however, when audience control of speaking is lacking, the result is
a symptom of psychopathological behavior where the verbal output is out of context with the
social situation. For instance, a child with autism or a developmental disability may recite scripts
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of his favorite book in the middle of a discussion about trains. Therefore, his verbal output is out
of context with the social situation at hand. The child is emitting verbal behavior with no regard
to the listener. These inappropriate responses can make social interactions very difficult and, at
times, punish their peers’ verbal exchanges. Consequently, when a speaker does not attend to a
listener, and engaging with the speaker does not reinforce the listener, further and future
conversations are punished.
Despite the different disciplines of psychology, and different approaches to audience
control, behavior analysts, social psychologists, and cognitive psychologists have all agreed that
the audience plays a significant role in an individual’s verbal behavior. While each school of
psychology may differ in their definition of audience control, all agree that people respond
differently to the presence or absence of an audience, as well as in the presence of different
audiences.
Audience Control in Social Psychology
Mere presence. Social psychologists have used the terms mere presence effects, social
facilitation, and social conformity to define, theorize, and research audience control. According
to Guerin (1994), mere presence effects suggest that the simple addition of another individual to
a person’s environment is capable of changing that individual’s behavior through increasing
his/her arousal state. The term mere presence was first used by Burnham (1910) to describe the
changes in the participant’s behavior in the presence of an audience versus in an alone condition.
In addition, Markus (1978) tested mere presence effects on performance using an unobtrusive
experimental manipulation. The task employed in his study was dressing and undressing in
familiar and unfamiliar clothing. The subjects were to perform the task under three different
conditions: Alone, in the presence of a passive inattentive audience, and the presence of an
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attentive audience. Results showed that the presence of an audience (the social conditions)
whether it was passive or attentive, served to increase the subject’s performance on the simple
dressing and undressing tasks with familiar clothing, yet hindered performance on the more
complex tasks involving unfamiliar clothing when compared to the alone condition. These data
further supported the theory that the mere presence of others is sufficient for social facilitation
and interference effects.
Arousal theories. Zanjoc (1965) theorized the effects of mere presence of others on the
individual’s behavior using drive theory. In his theory, Zanjoc (1965) proposed that the mere
physical presence of an audience will lead to increase in the individual’s drive level (or arousal),
and thus result in an increase in dominant responses (simple tasks), and a decrease in more
complex subordinate responses. This indicated that the presence of an audience caused
individuals to perform better on simple tasks and worse on more complex tasks (Guerin, 1994).
Zanjoc (1965) defined this theory further. He differentiated between directive effects and
non-directive effects of the presence of others. He described directive effects as giving cues,
social reinforcement, imitation, and competition. Therefore, mere presence effects were only
present when directive effects were controlled for and eliminated.
Cottrell, Wack, Sekerak, and Rittle (1968) further extended Zanjoc’s drive theory through
learning theory (Evaluation Appreciation model). This theory suggested that it was not only the
physical presence of an audience that affected an individual’s arousal levels and social
facilitation; rather it was the presence of an observing audience. In support of this theory,
Henchy and Glass (1968) studied the effects of an observing audience on the participants’
performance of dominant and subordinate tasks. Their findings showed that the participants’
anticipation of an evaluative audience providing either positive or negative feedback resulted in
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increased arousal and social facilitation effects. These observed effects are in line with the
behavior analytic view on how particular audiences can either reinforce or punish further and
future verbal behavior as a result of reinforcement histories.
The theories discussed above correlate with the theory of audience control, however, the
term audience control entails that an individual will differentiate between audiences and emit the
appropriate behavior based on the type of audience present, thus adding the variable of
discrimination of audiences and appropriate responses. In order to address this phenomenon from
a social psychological perspective, one must discuss theories on social facilitation and social
conformity. In studying co-working performance, Allport (1924) first used the term social
facilitation to describe the changes in responses. He defined social facilitation as an increase in
response as a result of the mere sight or sound of others performing the same task.
Attention theories. One other theory that attempts to explain social facilitation is the
attention theory. Distraction-conflict theory suggests that the increased arousal in an individual is
attributed to social distraction caused by the presence of an audience. This attention-conflict
between social distraction and the task ultimately drives the social facilitation in completing
tasks (Baron, 1986; Baron, Moore, & Sanders, 1978). Easterbrook (1959) used both attention and
arousal models to explain social facilitation. He proposed that an increase in arousal causes a
decrease in the range of cues an individual attends to. Task irrelevant cues are ignored for simple
tasks, and for more complex tasks, some relevant cues are excluded, thus inhibiting performance.
Therefore, it is the social presence that can either facilitate or inhibit performance.
Similarly, Manstead and Semin (1980) used an automatized processing and attention
model to describe social facilitation. They suggested that as simple tasks become routinized,
performance increases (i.e., automatic processing). Nonetheless, in the presence of an evaluative
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audience, automatic processing is replaced by controlled processing thus decreasing
performance. In other words, the audience decreases performance quality for complex tasks. This
model further suggests that in order for social facilitation to occur, the increased arousal needs to
be greater than the impaired attention (Sanders, 1981).
This explanation of routinized and controlled processing is very similar to the
contingency-shaped and verbally governed behaviors as explained by behavior analysts.
Contingency-shaped behaviors are similar to routinized behaviors, in which a person’s behavior
has been shaped by consequences and is maintained by reinforcement, while verbally governed
behaviors are similar to controlled processing, in which a person’s behavior is controlled by
verbal antecedents or rules (Catania, 2007; Greer & Ross, 2008).
Furthermore, Allen, Blascovish, Tomaka, and Kelsey (1991) studied the effects of the
presence of different types of audiences on individuals’ performance. Their findings showed that
participants who were in the presence of a familiar audience such as a supportive friend or family
member, performed with less accuracy on the assigned task, when compared to their
performance alone with the experimenter (i.e., unfamiliar audience), or in the presence of the
participant’s dog and the experimenter. In a similar study, Butler and Baumeister (1998) found
that when participants were in the presence of a familiar audience, their performance speed
decreased without an increase in the accuracy of the task, when compared to being in the
presence of an unfamiliar audience, thus supporting Allen et al.’s (1991) findings. Interestingly,
Butler and Baumeister (1998) reported that the participants believed they performed better in the
presence of a familiar supportive audience than in the presence of an unfamiliar or unsupportive
audience. Wallace, Baumeister, and Vohs (2005) suggested that while a supportive audience may
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serve to motivate participants to perform well, their presence could also lead to poor
performance as a result of increased self-consciousness among participants.
Social conformity. Costanzo and Shaw (1966) defined social conformity as behaving in
a manner that is in accordance with social norms or rules. Social conformity theories suggest that
an individual attends to internal standards or cues to guide appropriate behaviors, thus
incorporating a behavior standard matching theory. According to Guerin (1994) internal
standards models and external cues models are supported by different psychological
perspectives, nevertheless, these standards are defined as social standards, response sets, and
learned self-presentation strategies by various theories. Despite the difference in the terminology
used, all theories agree that certain unapproved responses are withheld in the presence of the
audience.
Audience Control in Cognitive Psychology
Cognitive psychologists use internal standards models to describe social conformity.
Using an internal set of standards, the individual “pre-filters” responses in the presence of an
audience. Unlike behavior analysts, cognitive psychologists do not support the notion that verbal
behavior is mediated by the listener; rather, it is that a person uses an internal representation of
the world to interpret his/her environment. The cognitive perspective suggests that individuals
receive information, process it, store it as memory, and later retrieve it from previously stored
memory. In the case of audience control and social facilitation, most cognitive theories are
applied to the information processing stage. It is suggested that the amount of information
absorbed as well as the kind of information absorbed and processed is dependent on the presence
of an audience (Guerin, 1994).

14

In addition, Blank (1980) used the arousal and social factors proposed by Easterbrook
(1959) to further extend his information processing theories of social facilitation. Blank (1980)
postulated that filtering of responses takes place at the attention stage due to arousal, and at a
pre-response stage which is not arousal driven, but cognitively driven. His theory stemmed from
the information processing theories that suggested that pre-response filters eliminate whole
response sets. These eliminated response sets are derived from past experiences and stored
information, as well as those responses that lead to negative self-presentation. Blank’s (1980)
findings supported his theory, he found that participants responded to word associations at a
faster rate when in the presence of a neutral audience, and responded at a slower rate when
response filtering was needed due to audience characteristics.
The information processing theories reported thus far are very similar to the cognitive
models that utilize schema to describe social facilitation. Schema can be described as organized
units of stored memory based on previous experiences (Guerin, 1994).
The social schema theory proposes that the presence of a specific audience evokes a
social schema; an explanation that is parallel to Blank’s (1980) theory of pre-response filtering.
In other words, a specific audience can evoke either socially acceptable or unacceptable
responses. To further add to this theory of social schema, Axelrod (1973) informally described
social schema as “pre-existing assumptions about the way the world is organized” (p. 1248). He
proposed that when an individual is presented with new information, he/she tries to fit the new
information into the pre-existing social schema that was previously used to interpret the same
situation. Thus, different audiences are treated as different social schemas eliciting different
responses. Extending this theory of social schema a little further, Monteil and Huget (1993)
discussed the notion of self-schemas. They suggested that it was necessary to take into
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consideration each individual’s self-schemas as well as autobiographical history in order to fully
interpret the control of the social context.
While all the aforementioned models provide a plausible account for audience control,
none of them address questions concerning why certain responses are filtered, or why certain
schemas are elicited. However, behavior analytic models use histories of reinforcement and
punishment to explain such behaviors. Behavior analysts attempt to explain behavior using the
relationship between the environmental stimulus and the response, while cognitive psychologists
explain behavior through internal states. It is also important to note that behavior analytic models
also provide accounts for internal or covert behaviors as well as overt behaviors. The mutual and
reciprocal relationship between an individual and stimulus function of the environment, as well
as the role of context, are both used to explain unobserved behaviors (Moore, 2008).
From a behavior analytic perspective, audience control is explained by the history of
reinforcement for behaviors that are socially appropriate, and the history of punishment for those
that are socially inappropriate (Catania, 2007; Greer & Du, 2015; Skinner, 1957). Additionally, it
suggests that previously reinforced or punished behaviors will increase or decrease, and that
verbal responses are mediated by the presence of an audience. It also explains how certain
behavior standards are learned, and how an audience can either reinforce verbal responses or
punish them, thus acting as a discriminative stimulus for each set of behaviors (Sterkin, 2012).
However, for an individual to be reinforced or punished by an audience, he/she must come into
contact with such contingencies, and if an audience fails to reinforce or punish verbal behavior,
then an individual cannot contact those necessary contingencies. The following section of this
paper provides a more in-depth analysis of audience control as explained by a behavior analytic
perspective.
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Audience Control in Verbal Behavior
Skinner (1957) described verbal behavior as operant behavior that is under various types
of stimulus and motivational control. However, he made the distinction that the difference
between verbal and nonverbal behavior is that verbal behavior indirectly affects the environment;
“Much of the time, however, a man acts only indirectly upon the environment from which the
ultimate consequences of his behavior emerge” (p. 1).
Furthermore, Skinner (1957) suggested that the behavior of the listener was indeed more
complex and required deeper consideration. He proposed that a speaker could also be a listener
who reacts to his or her own behavior in different ways. Part of what the individual says is
controlled by other parts of his verbal behavior. Similarities can be observed between the
behavior of listening and the behavior of speaking, especially when the listener “understands” or
“comprehends” what is said. For instance, when a speaker says, “Come here” and the listener
walks toward the speaker, one can say that the listener “understood” the direction given by the
speaker. And the behavior can be described as a conditioned emotional response. Skinner also
explained “thinking” in terms of the activities in which the speaker and listener engage within
the same skin. He explained that verbal responses could be reinforced automatically by practical
consequences. These may occur when the speaker acts as his own listener. In this case, although
the speaker cannot extend his own sensory or motor powers, many of the crucial mediating
contingencies that evoke and maintain verbal behavior continue in force. In addition, the speaker
may respond to his own verbal stimuli, as in the case of echoing himself or reading a note he has
written. A speaker may also follow directions he gives himself as an intraverbal chain, thus
responding to his own verbal stimuli once again.
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Having multiple sources of strength is one of the special characteristics of verbal
behavior that prevails when the speaker is his own listener and talks to himself. The optimal
correspondence in verbal strength between the speaker and the listener within the same skin is
remarkable. Another significant consequence of the speaker behaving as his own listener is
observed in problem solving, which generates automatic reinforcement. In problem solving, the
speaker generates supplementary stimuli already in his repertoire. He uses prompts and probes
for his own behavior, as in recalling directions to a location. Other listeners may have reinforced
this behavior in the past, but the necessary contingencies may have been supplied by automatic
practical consequences. As Skinner described it:
Scientific behavior “pays off” even when the scientist is talking to himself. Thus, it is
often automatically reinforcing to calculate the odds at poker rather than to play
according to accidental reinforcements. It is often automatically reinforcing to count a
number of objects rather than estimate them. (1957, p. 442)
These descriptions and interpretations of speaker behavior and listener behavior reflect Skinner’s
belief that an understanding of language and an analysis of verbal behavior can be achieved
through the analysis of the speaker in the capacity of the listener. In addition, Skinner’s
statements may suggest that the behaviors of listening and speaking are inseparable, when we
refer to the listener listening, paying attention, or understanding the speaker in particular.
Therefore, to analyze speaking, one must analyze listening (Schlinger, 2008).
In the years to follow, Skinner (1989) suggested that when listeners are responsible for
changes in the behaviors of the speakers, further analysis is needed (as cited in Schlinger, 2008,
p. 148). This preceded his description of the effects of the speaker’s behavior on the listener’s
behavior, the effects that maintain and, in cases, shape the behavior of the speaker in terms of
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giving directions, advising, and telling, which had all been previously described as stimulus
discriminative (SD) (Schlinger, 2008).
In Verbal Behavior, Skinner (1957) outlined the different roles of the listener; he wrote:
“Verbal behavior would be pointless if a listener did nothing more than reinforce the speaker for
emitting it” (p. 151) thus implying that the listener not only plays the role of the mediator of
reinforcement for the speaker’s behavior, but also acts as a SD for the speaker’s behavior. When
presenting as a SD, the listener becomes an audience for verbal behavior, which Skinner analyzed
extensively in his chapter dedicated to the audience (Sundberg, 2007). “An audience, then, is a
discriminative stimulus in the presence of which verbal behavior is characteristically reinforced
and in the presence of which, therefore, it is characteristically strong” (Skinner, 1957, p. 172).
Furthermore, Skinner (1957) pointed out that verbal behavior often occurs in the presence
of the listener, and in the case of self-talk, the speaker acts as his own listener. He then explained
the role of the audience as a community that establishes reinforcing contingencies for
“language.” In other words, within a particular verbal community and with a specific audience,
only certain forms of responses would be effective and would be reinforced. For instance, an
individual would only be able to use jargon, patios, cants, and technical vocabularies with special
audiences who reinforce such responses. Individuals in these special communities differentially
reinforce target response forms; in other words, one set of responses is selected in preference to
another. For example, when a behavior analyst speaks of stimulus control, he is speaking a
language that is appropriate to a special audience, in this case, behavior analysts, which would be
inappropriate in the presence of individuals unfamiliar with the field.
An audience does not only reinforce verbal behavior. Verbal behavior may be low in the
presence of a certain listener who can be an “occasion for not responding,” in this case; the
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speaker’s behavior is not reinforced in a typical manner. One example is an ordinary audience
under noisy circumstances. One must also point out negative audiences who can punish verbal
behavior. In the presence of a negative audience, the speaker may only speak when spoken to or
simply answers questions (Skinner, 1957).
In addition, Skinner (1957) used the audience variable to interpret the traditional notion
of “proposition.” He suggested that rather than trying to identify what a proposition is, one
should ask about the different languages that have developed. The different contingencies of
reinforcement that involve a single state of affairs are controlled and maintained by different
verbal communities, which in turn produces the different languages. The form of the proposition
emitted is controlled by many variables, among which is the audience.
The audience also serves a third function, which is selecting a subject matter. Skinner
(1957) explained that the extent to which different types of verbal operants are reinforced differs
between listeners, especially in terms of various classes of intraverbal responses and tacts. The
audience not only determines whether verbal behavior occurs with a given speaker, but also the
types of responses to be emitted and “what is talked about.” Some audiences reinforce responses
in the form of mands; others may reinforce specific classes of intraverbals and tacts, not because
of the peculiarity of the form of response, but because of what Skinner called “thematic
connections.” This can be simply explained by the listener’s interest in certain subjects over
others. Additionally, listeners are different in terms of their tolerance and reinforcement of
distortions in the stimulus situation as a result of metaphorical extension or special reinforcing
contingencies. This can be observed in certain audiences who function as the SD for
“imaginative,” highly metaphorical speech that’s emitted to achieve emotional effects rather than
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to direct or guide the behavior of the listener. Skinner (1957) suggested that creative writers are
often under the control of such audience.
According to Sundberg (2007), the listener functions in more roles, other than as a
discriminative stimulus and a mediator of reinforcement. For instance, verbal behavior has
stimulus control when a speaker talks to the listener, but what are the effects of verbal behavior
on listener behavior? It is suggested that a verbal discriminative stimulus could evoke echoic,
textual, transcription, or intraverbal operants of a listener. In this case, the listener becomes a
speaker, which leads to Skinner’s notion of listener and speaker within the same skin mentioned
above. This means that a listener behaves concurrently as a speaker. When the listener becomes a
speaker and functions as his own audience, the most significant and complex responses to verbal
stimuli are emitted in the form of covert intraverbal behavior. Interestingly, there are three
different changes occurring in the behavior of the listener as a result of the behavior of the
speaker: nonverbal respondent behavior, nonverbal operant behavior, and verbal behavior.
Sundberg (2007) explained nonverbal respondent behavior in terms of Skinner’s (1957)
description of the emotional reactions of the listener, which are among the important special
effects of verbal behavior. For example, a speaker who is reinforced by a listener who laughs at a
joke he has told and is likely to act in ways that are positively reinforcing. Moreover, verbal
stimulus control could evoke nonverbal behavior in a listener. For instance, when a speaker says:
“Close the window,” the behavior of closing the window is nonverbal, but was evoked by verbal
stimuli. This can be referred to as listener compliance as well as auditory discrimination. The
examples provided emphasize Skinner’s (1957) statement: “The listener reacts to a verbal
stimulus whether with conditioned reflexes or discriminated operant behavior, as he reacts to any
feature of the environment” (p. 170). He also stated: “If a verbal stimulus accompanies some
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state of affairs which is the unconditioned or previously conditioned stimulus for an emotional
reaction the verbal stimulus eventually evokes this reaction” (p. 154)
The third form of action by the listener is verbal behavior. This action is accomplished
when the speaker and listener reside within the same skin. A number of authors (Sundberg, 2007;
Parrot, 1984; Schoneberger, 1990, 1991) pointed out that separating verbal and nonverbal
behaviors of the listener could often be challenging. For instance, an individual who is ordering
at a restaurant may emit nonverbal behavior in discriminating between food items and verbal
behavior such as a mand for the item, a tact “oh this looks delicious,” and a self-echoic prompt “I
need something light.”
Experimental Findings on the Role of the Audience
The effect of an audience on the behavior of speakers has been the subject of research
among many researchers who have provided support to Skinner’s (1957) argument on audience
control. Several research studies have employed different methodologies such as using audiences
that share physical characteristics or audiences with similar/different verbal repertoires.
Following is a detailed description of the role of the audience through research findings.
Physical dimensions of the audience. Skinner (1957) argued that a speaker’s behavior
could change as a result of the physical characteristics of an audience (e.g., uniforms, gender,
age, tone of voice, and etc). These changes are driven by histories of reinforcement or
punishment (Skinner, 1957; Silverman, Anderson, Marshall, & Baer, 1986). This physical
similarity among audiences can lead the speaker to generalize across audiences; however, relying
solely on the physical characteristics of an audience can be problematic, as these physical
similarities might not suggest similar contingencies. In other words, a speaker may encounter an
audience that physically resembles a familiar audience, but might not deliver the same
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contingencies once a verbal exchange is initiated (Han, 2014; Skinner, 1957). Some researchers
further extended this notion by testing the effects of particular types of audiences, specifically
attractive and unattractive, on speakers’ verbal behavior.
Effects of an attractive versus unattractive audience. Yoder (1970) studied the
reinforcing effects of an attractive female on a television screen on the speaker behavior of male
adolescents with mental retardation. In this study, three different conditions were used. In the
first condition, the participant sat on a chair in a room with magazines and a table. As soon as the
participant was seated, a picture of the female appeared on the screen and a female voice called
the participant’s name while engaging in brief conversation with him. This was effective in
establishing the female as an audience. During the second condition, the same picture of the
female appeared on the screen but did not talk; she simply nodded and smiled at increased rates.
As a result, two of the four participants emitted verbal behavior at high rates. Finally, in the third
condition, the TV was manipulated by turning it on and off contingent upon the participants’
emission of verbal behavior. The results from this study showed that the attractive female
functioned as a reinforcing audience for all four participants, as indicated by the increase in their
verbal behavior when she was presented on the TV screen.
Additionally, Landy (1972) tested the effects of an attractive audience on verbal
responses (opinion change) emitted by university students. In this study, the participants listened
to a pre-recorded audiotape presenting a persuasive speech against fluoridation, while also
observing the reactions of two groups of audiences: (1) attractive audience (fellow university
students); and (2) unattractive audiences (members of the American Nazi party). The audiences
from each group also expressed their approval through applause, their disapproval through jeers,
or no reaction to the communication. Prior to the study, Landy (1972) predicted that the
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participants would be most affected when they heard either a member of the attractive audience
expressing approval of the communication, or a member of the unattractive audience expressing
their disapproval of the communication. Nevertheless, the findings showed that the participants
were more significantly affected by the communication when they thought that the members of
the attractive audience had listened to it, than when they thought that the members of the
unattractive audience had listened to it.
Audience generalization. Ervin-Tripp (1964) tested the effects of generalization across
audiences (Skinner, 1957) by interviewing Japanese women. The results showed that when the
participants were interviewed in English by a Japanese-American interviewer, they emitted more
Japanese words, and disruptions of English syntax, than when they were interviewed by a
Caucasian-American interviewer.
While the presence of an attractive audience may have a greater influence on a speaker’s
verbal behavior when compared to the presence of an unattractive audience, research suggests
that it may be the result of histories of reinforcement where the attractive audience has been
paired with positive reinforcers. And despite the fact that the physical characteristics of an
audience also influence a speaker’s behavior, it is believed that such physical characteristics play
a minor role in audience generalization, rather, it is the contingencies delivered by the audience
that are more effective in controlling the verbal behavior of the speaker (Skinner, 1957; Spradlin,
1985).
Levels of the audience’s verbal repertoire. Another factor that determines a speaker’s
behavior is the listener’s verbal repertoire, which is then used to generalize to audiences that do
not share a physical resemblance to those existing controlling audiences (Skinner, 1957).
Through conditioning (stimulus-stimulus pairing), novel audiences can be established as
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members of the same stimulus class based on the functional similarities of their verbal behaviors
(Donley & Greer, 1993; Greer & Ross, 2008; Rosenberg, Spradlin, & Mabel, 1961; Spradlin,
1963). If two new listeners don’t share any physical similarities, yet they select out a similar
verbal response from a speaker through reinforcement or punishment contingencies, both
listeners can then be established as members of the same stimulus class for that speaker despite
the difference in physical characteristics. Therefore, teaching the function of verbal behavior
rather than the form is critical in the development of verbal behavior (Greer & Ross, 2008).
Similar levels of verbal repertoire. Rosenberg, Spradlin, and Mabel (1961) tested the
effects of different levels of verbal repertoires on social interactions in male adolescents with
mental retardation. The participants were classified into high-verbal and low-verbal groups. They
were then divided into pairs involving two high-verbal, two low-verbal, and one high- and one
low-verbal participant. The participants were observed through repeated 20-min sessions and
data were collected on the rate of their vocal and gestural responses. The results showed that
vocal and gestural responses were emitted at a high level in the high-verbal pair, and nearly zero
vocal and gestural responses were emitted in the high-verbal and low-verbal pair. However, in
the pair involving two low-verbal participants, high levels of vocal and gestural responses were
observed, approximately the same high level that was observed when two high-verbal
participants were paired.
Similarly, in a series of studies, several researchers tested the effects audiences with
different levels of repertoires had on the behavior of speakers (Siegel, 1963; Siegel & Harkins,
1963; Spradlin & Rosenberg, 1964). In those studies, the participants were high-verbal and lowverbal adolescents with mental retardation, and were assembled with junior college students.
Spradlin and Rosenberg (1964) instructed the junior college students to interview the participants
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and obtain as much information as possible from them. The junior college students conducted
interviews with the high-verbal and low-verbal students for approximately 30 min each. They
were instructed not to take notes as the interviews were being recorded. Data were collected on
the college students’ responses, and were analyzed for the number of different words over the
total number of words (type-token ratio) as well as the length of utterance (Siegel, 1963). The
findings showed that the type-token ratio and length of responses were consistently greater when
the junior college students were assigned to high-verbal participants than when they were
assigned to low-verbal participants. Similar results were found in additional studies (Siegel,
1963; Siegel & Harkins); the differences were apparent across various two-person situations, and
were observed within the first five minutes of a session.
Additionally, Spradlin (1963) reported the results of an unpublished study that analyzed
the effects of labeling an audience as high-verbal or low-verbal on the verbal behavior of college
students. The results showed that such manipulation had no effect on the complexity or length of
verbal response, and that the college students rapidly adjusted to the verbal level of their
audience. This suggested that verbal labeling was ineffective in influencing a speaker’s behavior,
and that a speaker quickly comes under the control of the audience. Thus, the speaker responds
to the contingencies delivered by the audience, the effects of which are more discriminative than
reinforcing.
Adult audiences. Donley and Greer (1993) tested the effects of the presence and absence
of an adult on the social verbal exchanges emitted between four students diagnosed with
developmental delays. Data were recorded on the participants’ social interactions (i.e.,
conversational units) during the conditions of either the presence or absence of the teacher. The
results showed that the participants emitted higher rates of peer conversational units in the
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absence of the teacher, while they emitted very low to no verbal exchanges in the presence of the
teacher.
Furthermore, Dale and Kelly (1972) tested the effects of different social settings on the
verbal exchanges of six preschool children. The three settings were: 1) a child in a group led by
an adult, 2) a child in a group led by a peer, and 3) a child behaving as the teacher. All
participants were included in every group, and the composition of each group was varied daily.
The results showed that the participants emitted more verbal responses with longer sentences,
and asked more questions when they functioned as they teacher. And they emitted more verbal
responses when they were in a group led by a peer than that led by a teacher.
Similarly, Nash (1989) found that 14-month-old infants engaged in more frequent and
longer social interactions with their peers when they weren’t prompted by their mothers, than
when they were prompted and encouraged. Changes in speaker behavior are a function of the
audience; differences in behaviors can be observed when the audience is changed. Additionally,
when an audience imposes similar contingencies on a part of a speaker repertoire, in some cases
the total repertoire is available in the presence of that audience. This supports Skinner’s (1957)
analysis of the audience as a controlling variable in verbal behavior (Spradlin, 1963; Siegel,
1963; Siegel and Harkins, 1963; Spradlin & Rosenberg, 1964).
Audience Control and Stereotypy
Sterkin (2012) studied the effects of audience control in two experiments. In Experiment
I, she tested for the presence of audience control in four 10-year-old children with autism across
two different settings; self-contained special education setting, and general education setting. She
recorded data on the frequency of stereotypy across the two different settings. The results
showed that the participants emitted high rates of stereotypy when in the self-contained special
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education settings, and emitted low to almost no instances of stereotypy when in the general
education settings. The findings indicated that the participants had some levels of audience
control as they emitted different behaviors across the two different settings in the presence of the
different audiences and their contingencies. In Experiment II, Sterkin (2012) tested the effects of
the SLR protocol (Reilly-Lawson & Walsh, 2007) on the induction of audience control in
children in a preschool integrated setting. Following the implementation of SLR, the participants
emitted higher rates of conversational units with peers, and showed an increase in sharing skills.
Furthermore, Han (2014) tested the effects of auditory feedback on the emission of verbal
operants and elimination of stereotypy in elementary children with ASD in two experiments. In
Experiment II, she implemented a contingent auditory feedback intervention with two
elementary school participants diagnosed with ASD. The results from this experiment showed
that all participants’ emission of stereotypy in mainstream general education settings decreased,
while their initiation of social interaction with their typically developing peers increased.
Additionally, generalization effects were observed in self-contained special education settings in
the absence of the implementation of the auditory feedback intervention.
In order to understand audience control and the role both the speaker and listener play in
verbal exchanges, one must closely examine the behavioral approach to language development.
The next section will discuss the Verbal Behavior Development Theory (VBDT) and its tenets.
The Theory of Verbal Behavior Development
As an extension of Skinner’s (1957) verbal behavior theory, Greer and Ross (2008) and
Greer and Speckman (2009) proposed the Verbal Behavior Development Theory (VBDT). This
theory was driven by empirical research findings with children with and without special needs,
and the results of these studies suggested the sequences, necessary instructional histories, and
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sources of reinforcement for children to become truly verbal (Greer & Speckman, 2009; Greer &
Du, 2015). VBDT proponents argue that for an individual to become truly verbal, the speaker
and listener capabilities must be joined within him or her, however, those speaker and listener
capabilities are initially independent repertoires (Greer & Speckman, 2009; Skinner, 1957).
According to Greer (2010) the listener and speaker repertoires may be phylogenically and
neurologically independent initially, but eventually join as a result of experiences through
contact with the basic principles of behavior. Thus, VBDT presents empirically tested procedures
and interventions to create the necessary instructional histories in children who are lacking the
verbal repertoires that enable them to learn at faster rates and learn in new ways that they could
not learn before (Greer & Keohane, 2006; Greer & Longano, 2010; Greer & Ross, 2008; Greer
& Speckman, 2009; Greer & Du, 2015).
Children become verbal as a result of the numerous experiences provided by their
environment. It has been argued that one of those first experiences is the pairings of the mother’s
voice with in-utero feeding; this results in the mother’s voice becoming a conditioned reinforcer
(Greer & Speckman, 2009; Decasper & Spence, 1987). In some cases, with children with severe
developmental delays, these pairings may not occur, which often results in the lack of
conditioned reinforcement for certain observing responses such as smell, touch, and sight. When
this occurs, the child is referred to as a pre-listener, who requires specific interventions before
acquiring the necessary developmental cusps (Greer & Ross, 2008). There are several
foundational components or repertoires that are necessary for a child to become verbal, these
include: Conditioned reinforcement for adult faces, conditioned reinforcement for adult voices,
and observing two- and three-dimensional stimuli in the environment. Observing responses for
people and objects in the environment are necessary for individuals to partake in verbal
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exchanges with others as well as contact social contingencies (Maffei, Singer-Dudek, &
Keohane, 2014; Greer & Du, 2015). These observing responses can be described as operant
behaviors that are selected out by consequences. An observing response for a specific stimulus
involves selectively attending to the stimulus based on the individual’s histories of reinforcement
or punishment for attending or not attending to the stimulus (Keohane, Luke, & Greer, 2008).
Therefore, for a stimulus to select out an individual’s attention, it must become a conditioned
reinforcer, and the individual must first observe a stimulus before it becomes a SD (Dinsmoor,
Bowe, Dout, Martin, Mueller, & Workman, 1983; Dinsmoor, 1983). Thus, the establishment of
reinforcement for observing is a critical foundation for verbal development (Maffei, SingerDudek, & Keohane, 2014). Similarly, Keller and Shoenfeld (1950) hypothesized that
discriminative stimuli are conditioned reinforcers and conditioned reinforcers are discriminative
stimuli.
Several researchers have implemented conditioning procedures to establish reinforcement
for observing adult faces, adult voices, and two- and three-dimensional objects using stimulusstimulus pairings and conjugate reinforcement (Maffei, Singer-Dudek, Keohane, 2014; Greer,
Pistoljevic, Cahill, & Du, 2011; Du, Broto, & Greer, 2015, Greer & Han, 2015). These
interventions have resulted in establishing conditioned reinforcement for observing responses,
and allowing children to access new social reinforcers and learn new social behaviors.
Verbal Developmental Cups and Capabilities
The VBDT (Greer & Ross, 2008; Greer & Speckman, 2009) outlined and described the
different verbal developmental cusps and cusps that are capabilities in order to clarify the
different types of verbal developmental stages. A behavioral developmental cusp is “any
behavior change that brings the organism’s behavior into contact with new contingencies that
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have even more far-reaching consequences” (Rosales-Ruiz & Baer, 1997, p. 533). Specifically, a
behavior change becomes a cusp when it allows an individual to contact new environments,
including new reinforcers and punishers, new stimulus controls, new responses, and new
contingencies (Rosales-Ruiz & Baer, 1997). In other words, when individuals acquire a cusp,
they can come into contact with new environmental contingencies, which then allow them to
learn at a faster rate (Greer & Longano, 2010; Greer & Ross, 2008; Greer & Speckman, 2009;
Rosales-Ruiz & Baer, 1997). When a child still needs direct reinforcement to acquire new
repertoires, it is a cusp. This cusp allows the child to contact new opportunities to learn.
However, when a child acquires a cusp that is also a capability, he/she can learn things in ways
that he/she could not before, for instance, acquiring new operants through indirect contingencies
of reinforcement or punishment that are contacted by others (Greer & Ross, 2008; Greer &
Speckman, 2009). Consequently, acquisition of developmental cusps that are capabilities is
necessary for language development.
The VBDT identifies three cusps that are capabilities and are crucial to language
development. These verbal developmental capabilities consist of three components: 1) nonauditory senses, such as see-do, 2) auditory senses, such as hear-do, and 3) production responses,
involving hear-say and see-say (Greer & Ross, 2008).
Generalized imitation. Generalized imitation can be defined as the ability to imitate
novel actions that were not previously reinforced, and this cusp is considered a developmental
capability and higher order operant (Greer & Ross, 2008; Greer & Speckman, 2009; Du & Greer,
2014). According to Rosales-Ruiz and Baer (1997), a child who has generalized imitation in
his/her repertoire can observe intentionally and unintentionally modeled behaviors and emit the
same behaviors without direct reinforcement. Therefore, a child can learn through observing the
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demonstration of a model without contacting the direct contingencies for emitting the behavior.
However, many children with disabilities lack this capability. Greer and Speckman (2009)
discussed the correspondence involved in imitation between observing and producing. They
suggested that the behaviors of observing and producing are independent because the see-do
behavior involves “(a) seeing someone perform a response, (b) emitting the response, and (c)
observing the visual correspondence of one’s own response with the response of the other” (p.7).
Thus, it has been suggested that in order for children to observe the correspondence
between their own response and the response of the other, they should learn imitation responses
in the mirror. In other words, the child can observe the topography of the response as well as the
consequence for the response through reinforcement or correction (Sterkin, 2012). PereiraDelgado, Greer, and Speckman-Collins (2006) tested the effects of a mirror intervention on the
correct imitative responses in two students with developmental disabilities. The participants were
three and four years old and were taught imitative responses in a mirror in order to observe their
own responses. Novel actions were taught to mastery in the mirror, and unconsequated probe
trials were then conducted to test for the emergence of generalized imitation using untaught
responses. The results showed a functional relation between the mirror intervention and
generalized imitation.
Similarly, Du and Greer (2014) and Moreno, Greer, and Singer-Dudek (2014) tested the
effects of mirror instruction for preschool children with developmental delays. In Du and Greer
(2014), a control group was used, who received the same amount of instruction but face-to-face.
The results showed that mirror instruction was effective in inducing generalized imitation when
compared to face-to-face instruction. This suggests that the mirror instruction shifted
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reinforcement from individual movements to the correspondence between the child’s and the
experimenter’s responses.
Additionally, Moreno, Greer, and Singer-Dudek (2014) found similar results, indicating
that the mirror instruction was more effective in inducing generalized imitation. They used those
results to further test the effects of mirror instruction on a more advanced form of generalized
imitation involving how-to demonstrations. The dependent variables in their study included
demonstrations for novel dressing skills, transcription tasks, and block structure duplication. The
findings showed that once generalized imitation was acquired through mirror instruction, the
participants mastered some forms of advanced generalized imitation at accelerated rates, thus
facilitating the capability of learning through demonstration.
Naming. Naming is a verbal developmental cusp that is also a capability and allows
children to acquire language incidentally without direct instruction (Greer & Ross, 2008; Greer
& Speckman, 2009). Horne and Lowe (1996) attempted to extend Skinner’s (1957) account of
verbal behavior by placing an emphasis on listener behavior as well as a conceptualization of the
individual as a speaker-listener within the same skin. They addressed the importance of a child’s
listening to others’ utterances as well as listening to his or her own, which is an aspect that was
not extensively discussed in Verbal Behavior (1957). Several accounts have suggested that for an
individual to be truly verbal, the speaker must also simultaneously behave as a listener (BarnesHolmes, Barnes-Holmes, & Cullinan, 2001; Greer & Ross, 2008; Horne & Lowe, 1996).
Horne and Lowe (1996) proposed the concept of Naming as a higher-order behavioral
unit and referred to it as the beginning of being truly verbal. Naming is used to analyze and
interpret symbolic behavior and other findings in the field of stimulus equivalence. The authors
(Horne & Lowe, 1996) also stated that the learning of listener behavior plays an integral part in
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the acquisition of naming as well as the development of linguistic behavior. They proposed that
the learning of tacts follows the learning of relevant listener behavior; in other words, the child
first emits the target response form as an echoic, followed by a self-echoic, which then
accompanies other verbal relations such as the tact, intraverbal, and mand, thus implying the
importance of listener behavior. The integration of the speaker and listener behavior within the
individual transforms the basic verbal relations proposed by Skinner (the tact, mand, and
intraverbal), so that each develops into a variant of the basic name relation. This ultimately leads
to the creation of bidirectional or closed-loop relations within each name, relations between a
class of physically different objects or events and the speaker-listener behavior they evoke.
While Skinner (1957) stated the speaker is “a locus-a place in which a number of variables come
together in a unique confluence to yield an equally unique achievement” (p. 313); it can be
argued that for this achievement to be realized, the speaker must become a speaker-listener.
Despite the indication of the primacy of listener behavior in the acquisition of Naming, in some
cases, children with sensory impairments may learn speaker behavior before learning the
corresponding listener behavior with regards to specific objects and events. Nevertheless,
regardless of the sequence of the acquisition of Naming, for this phenomenon to occur, the
conventional listener and speaker repertoires must combine. And it is the echoic behavior,
whether covert or overt, in the presence of the object or event that is critical in bringing that
about (Horne & Lowe, 1996).
Naming has been treated as both an independent variable and dependent variable by
several researchers (Corwin, & Greer 2014; Gillic & Greer, 2009; Greer et al., 2005; Greer,
Stolfi, & Pistoljevic, 2007). All studies showed that the capability accrued from the different
experiences the participants contacted, rather than age. The acquisition of Naming is crucial to
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learning in educational settings in the absence of direct contingencies of reinforcement or
correction (Greer & Speckman, 2009). Catania (2007) also suggested that Naming may be the
ability that allows children to talk about things in their physical absence, which is consistent with
Skinner’s (1957) conditioned seeing.
Observational learning. Observational learning is a more advanced form of see-do
behavior. Observational learning assists individuals in learning what behaviors are appropriate in
the presence of an audience, simply by observing the contingencies received by others. For
example, a student observes another student being reprimanded for not sitting appropriately in
his chair, while another peer is reinforced for sitting appropriately. If the student has
observational learning, he will be able to classify appropriate sitting as the appropriate response
with this audience. Thus, observational learning is necessary for students to learn appropriate
behaviors at a faster rate.
Catania (1998) defined observational learning as “learning based on observing the
responding of another organism (and/or its consequences)” (Catania, 1998, p. 399). Catania
(2007) made the distinction between observational learning and imitation. While the two terms
are sometimes used synonymously, there is a significant difference between the two. One of the
most important differences between imitation and observational learning is that in imitation there
is correspondence between the observer’s behavior, and that of the individual who is being
observed. The imitation does not entail that the observer has learned something about the
contingencies contacted by the individual being observed. Rather, the observer simply duplicated
the behavior modeled by another individual with no regard to contingencies of reinforcement or
punishment. On the other hand, observational learning is a higher-order variety of behavior,
which involves many other verbal components such as the ability to observe and discriminate the
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contingencies contacted by another individual (Catania, 2007). Therefore, imitation is controlled
by directly coming into contact with the contingencies in the environment, and the source of
reinforcement is the correspondence between the observer’s behavior and the behavior of the
individual being observed, while observing the contingencies others receive controls
observational learning that results in behavior change (Greer, Singer-Dudek, & Gautreaux,
2006).
Moreover, Greer, Singer-Dudek, and Gautreaux (2006) outlined two types of
observational learning classified by observation effect. The first is emitting previously learned
behaviors after observing the consequences received by another, such as a child raising his hand
for teacher attention after observing a peer being reinforced for emitting that behavior. The
second is acquiring a new operant as a function of observing another being taught a repertoire,
and observing the contingencies involved, which they suggested was true observational learning.
According to Pereira-Delgado and Greer (2009), Catania’s (2007) definition of
observational learning makes a clear distinction between the child doing what he/she could not
do before observation, which is ‘learning,’ and doing what he/she already can do upon observing
the consequences, which is ‘performance.’
Additionally, Greer and Singer-Dudek (2008) identified a distinct type of observational
learning, the acquisition of new reinforcers as a function of observation. In their study,
translucent plastic discs, which did not function to reinforce children’s performance or learning,
acquired reinforcement properties after the children observed their peers receive the plastic discs
while they were denied access to the discs. The results showed that the previously neutral stimuli
became conditioned reinforcers as a result of the observation process under the denial conditions.
Observational Learning as a Verbal Developmental Capability
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Greer and Speckman (2009) described a verbal developmental capability as a verbal
developmental cusp that enables the child to learn in ways he/she could not before. While
Bandura (1986) attributed any behavior change and acquisition of novel responses to
observational learning and treated it as a given, a number of studies (Hewett, 1965; Ingram &
Johnson, 1987; Masters & Driscoll, 1971; Schoen & Ogden, 1995) have actually demonstrated
that some children’s behavior did not change as a result of observing their peers or other
individuals receive instruction. These results suggested that observational learning might in fact
be a developmental capability that needs to be acquired before children can learn from indirectly
observing the contingencies others receive.
Gautreaux (2005) tested the effects of peer monitoring on the emergence of observational
learning and results demonstrated that a significant increase was reported in the participants’
observational learning repertoires. Additionally, Stolfi (2004) and Davies-Lackey (2004)
implemented a yoked contingency intervention to induce observational learning in preschool and
elementary-aged children. Rothstein and Gautreaux (2007) tested the effects of a peer-yoked
contingency on the emergence of observational learning repertoires and collateral effects on
Naming. The results showed that Naming emerged in all participants as a function of the peeryoked contingency, and the participants’ correct responses on observed learn units increased
during probe sessions. Similarly, Pereira-Delgado and Greer (2009) used the monitoring of peers
during peer tutoring to induce observational learning. Results showed that following the
monitoring intervention the target participants acquired the capability.
Observational learning and non-human organisms. Observational learning has not
only been associated with humans but has also been reported in animals. Galef and Stein (1985)
studied food preferences in rats. They found that those preferences were learned in a social
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context, as they observed that rats do not ingest poisoned food may avoid it after they interacted
with rats that did and became sick or died (as cited in Catania, 2007). Similarly, Mineka,
Davidson, Cook, and Kefir (1984) studied observational learning in rhesus monkeys. In the wild,
monkeys emit screams and other agitated behaviors to show fear of snakes. However, the
monkeys reared in the lab had no experience with snakes and did not observe their parents’ fear
of snakes. When the experimenters placed the food in a container with a snake in it, the monkey
reached for it, however, when those same monkeys observed their parents emitting fearful
behaviors toward the snakes, they too became fearful. This fear was marked by intensity and
persistency even when tested three months later, indicating that what those monkeys learned was
based entirely on observing their parents’ behaviors towards the snakes. Furthermore, Myers
(1970) reported that observer monkeys learned to emit responses from demonstrator monkeys
that were not in their repertoire prior to the observational periods.
Additionally, non-human organisms can change genetically predisposed behaviors as a
function of observation. Dugatkin and Godin (1992) demonstrated that female guppies (Poecilia
reticulate) changed their male mating choice after observing another guppy mating with a
different colored mate. Female guppies are genetically predisposed to select mates of brighter
colors, however, after observing another guppy selecting a dull colored mate, they reversed their
mate choice.
After reviewing VBDT and describing observational learning as a higher order operant, it
is necessary that we discuss observational learning from both a social learning and radical
behaviorist perspective.
Social Learning Theory
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Bandura (1986) treated observational learning as a fundamental kind of learning, while
he referred to it as vicarious learning. According to Bandura (1977), people influenced their own
behaviors through self-generated inducements and consequences. He termed his view of learning
as “social learning theory.” It may be argued that Bandura’s social learning theory is far removed
from the classical and operant conditioning models. Moreover, one of the defining tenets of
Bandura’s social learning theory was his notion that classical and operant conditioning models
can’t explain or justify novel behavior that emerged and has never been directly taught (Bandura,
1968). Bandura and several of his colleagues (Bandura & Huston, 1961; Bandura & McDonald,
1963; Bandura, Ross, & Ross, 1961) dedicated a lot of research to understanding the role of
modeling in behavior change.
Bandura and McDonald (1963) examined the effects of three different variables on the
acquisition of moral judgment responses among three different groups of adult/child dyads. In
one group, both the model’s and child’s target moral judgment was reinforced, in the second
group, only the model’s behavior was reinforced, and in the third group there was no model, only
child reinforcement. The results showed that the behavior of a model was a more powerful
influence on children’s behavior than the reinforcement they received; certainly, reinforcement
did not play a role in their study (as cited in Fryling, Johnston, & Hayes, 2011).
In addition, Bandura (1968) argued that the observer’s imitation of the model is driven by
his/her identification with that model. He equated imitation and identification and asserted that
the fact that we observe and imitate the behavior of others is a clear indication that we identify
with them.
These studies resulted in the notion that observation elicits behavior change, even when
such observation is incidental and occurring in the context of other activities (as cited in Fryling
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et al., 2011). According to Fryling et al. (2011), Bandura and his colleagues proposed that an
input-output cognitive model controls learning from observation. More specifically, Bandura and
Jeffrey (1973) outlined four processes that can be used to explain learning from observation:
attentional, retention, motor reproduction, and motivational. Bandura and Jeffrey (1973) have
stated that attention and retention processes mainly control acquisition of modeled patterns,
while the performance of responses learned through observation is regulated by motor
reproduction and incentive processes (as cited in Fryling et al., 2011, p. 194).
Observational Learning in Radical Behaviorism
The following section will provide an alternate view of observational learning that
highlights the difference between learning and performance.
According to Fryling, et al. (2011), a behavior analytic perspective views observational
learning strictly in terms of generalized imitation, conditioned reinforcement, and a series of
verbal processes that depend on one’s theoretical preference. Generalized imitation is said to be
present when an organism emits a response that has never been modeled or reinforced before, in
other words, when imitation has “generalized” to novel behaviors (Fryling et al, 2011).
Furthermore, the behavior analytic conceptualization of observational learning views
conditioned reinforcement as central hypotheses. Several researchers suggested that a history of
reinforcement is what controls behaviors that closely resemble those of the models, and that
behaving in a manner that is similar to the model may become a conditioned reinforcer in itself
(Gladstone & Cooley, 1975; Rosales-Ruiz & Baer, 1997; Deguchi, 1984) (as cited in Fryling et
al, 2011).
In a study by Griffen, Wolery, and Schuster (1992) students with mental retardation were
able to perform a chained food preparation task after observing a peer complete it while directly
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taught using a 0-s time delay procedure. Werts, Caldwell, and Wolery (1996), replicated these
findings in a study that reported that students with disabilities’ accuracy in performing a task
increased after observing a typically developing peer emit the chains accurately.
Conditioned reinforcement by observation. In addition, Greer and Singer-Dudek
(2008) reported the emergence of conditioned reinforcement from observation. In their study, the
participants received string and plastic discs as a consequence for responding to a learning and
performance task. The stimuli did not function to reinforce responding for either task. However,
both stimuli became conditioned as reinforcers following an observational intervention where the
participants observed their peers receiving the discs and string while being denied access to
them. The results showed that the participants acquired new reinforcers as a function of
observing their peers.
Similarly, Greer, Singer-Dudek, Longano, and Zrinzo (2008) used observational learning
to condition vocal praise as a reinforcer in school-age and preschool-age children for whom
vocal praise did not function as a reinforcer for both performance tasks and acquisition of new
behaviors. The results showed that following the observational sessions; vocal praise functioned
as a reinforcer for both performance tasks as well as learning.
Interestingly, observational learning has also been used to teach novel words. Ramirez
and Rehfeldt (2009) reported the emergence of symmetry relations in teaching Spanish
vocabulary words to typically developing children as a result of observational learning.
Singer-Dudek, Oblak, and Greer (2011) tested the effects of an observational intervention
on establishing books as conditioned reinforcers in three preschool children with developmental
and language delays. During the intervention, the participant and peer confederate were seated
next to each other at a table and were separated by an opaque divider. Both the participant and
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peer confederate could observe the face and shoulders of the other, but could not see the tabletop
or each other’s responses to a performance task. The experimenter delivered a picture book to the
peer confederate following his or her responses to the performance task, while the participant
was denied access to books. The partition was removed when the peer was looking at the book so
that the participant could observe the peer engaging with the book. The results showed that the
observational intervention was effective in establishing conditioned reinforcement for books for
all three participants.
Furthermore, Zrinzo and Greer (2013) investigated the establishment and maintenance of
socially learned conditioned reinforcement in three 4-year-old preschool children with language
delays. Four other 4-year-old peers served as peer confederates. A functional analysis was
conducted prior to onset of the experiment using the neutral stimuli (metal washers). The stimuli
were found to be not functioning as a reinforcer for learning or performance tasks. To eliminate
the presence of the adult experimenter, the metal washers were delivered mechanically to a peer
confederate who was in the participant’s view, while both the participant and the peer
confederate were seated next to each other during the performance task. The results showed that
the initially neutral stimuli became conditioned as reinforcers through observation, and they
maintained reinforcement effects 6 to 10 weeks following the intervention in classroom
instruction. These findings were similar to prior studies (Greer, Singer-Dudek, 2008; Greer et al.,
2008; Singer-Dudek, Greer, & Schmelzkopf, 2008), and provided more supporting evidence to
the effectiveness of the observational intervention in conditioning previously neutral stimuli to
conditioned reinforcers.
Singer-Dudek, Choi, and Lyons (2013) tested the effects of the observational intervention
used in prior studies on the emergence of two other types of observational learning: 1) the
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acquisition of new operants, and 2) changes in performance as a function of observation. The
participants in this study were three 7-year-old elementary school students diagnosed with
autism. The results showed that the observational intervention was effective in conditioning the
neutral stimuli (cotton swabs), as well as inducing observational performance and acquisition of
new operants.
In addition, Singer-Dudek and Oblak (2013) examined the effects of peer presence on the
conditioning of neutral stimuli or new reinforcers through observation. The participants were
three preschool children with and without disabilities. In the first intervention, the experimenters
used an observational intervention where the neutral stimuli (toothpicks and strings) were placed
in a cup in front of an empty chair next to the participant, while the participant was denied access
to the stimuli. In the second intervention, a peer confederate was present and was seated next to
the participant, and the same observational intervention was used. Results showed that only the
intervention involving the peer was successful in conditioning the neutral stimulus for both
acquisition and maintenance responses in all three participants. These findings suggested that the
presence of the peer was necessary in facilitating the conditioning of reinforcers by observation.
Similarly, Gold (2013) tested the effects of a yoked contingency and observational
intervention on the emergence of observational acquisition, observational performance, and
Naming. In Experiment I, a yoked contingency and observational intervention was implemented
with three male kindergarten and first grade students diagnosed with disabilities. The results
showed that the intervention was successful in inducing Naming, observational acquisition, and
observational performance in all participants as well as peer confederates. In Experiment II, the
participants were four preschool students with disabilities, and the intervention was a yoked
contingency game board with the reinforcement of duplicative behaviors. The experiment
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involved two conditions: No peer (i.e., peer was not present during the observational task), and
peer (i.e., the peer was present for the observational task). The results from the peer condition
showed that the peer’s presence was effective in inducing the target capabilities for all
participants and the peer confederates. However, during the no peer condition, the participants’
responses to observational acquisition, observational performance, and Naming probe trials
showed no increase.
Oblak, Greer, and Singer-Dudek (2015) used a different observational procedure to
condition neutral stimuli. In their study, metal nuts were identified as the non-preferred stimuli as
indicated by the participants’ responses to mastered and acquisition tasks. The participants were
instructed to deliver the metal nuts to their peers at the sound of a beep while they themselves
were denied access to the nuts. The results showed that during the conditioning sessions the
participants’ rate of delivery decreased, and postconditioning tests showed that the metal nuts
functioned as preferred stimuli for all participants. These findings support those reported in
Bruzek and Thomson (2007). In their study, they assessed children’s toy preferences and
classified them as high, medium, and low-preference. The results showed that children played
more with low-preference toys after observing a peer playing with them.
Rationale and Purpose of the Study
The research discussed thus far suggests that in order for individuals to acquire audience
control, they would need to be able to discriminate between socially appropriate and socially
inappropriate behaviors by observing the contingencies contacted by others in their environment.
It would be an arduous task to directly teach children all the skills and repertoires they
need to be successful both educationally and socially. Therefore, children need to be able to
observe their peers and learn new operants as well as be able to change their performance as a
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function of observation. However, many children with developmental disabilities and autism
lack the observational learning capability, and more importantly, they may lack the awareness of
peers and adults in their environment; in other words, they are lacking the conditioned
reinforcement of observing responses of their peers. The research findings from Sterkin (2012)
and Han (2014) suggested that learning as a function of observation might be a possible
prerequisite to acquiring audience control, as it requires children to observe their peers as well as
the social contingencies they contact.
Furthermore, Gold (2013) anecdotally found that verbal operants increased following a
yoked contingency and observational intervention, which suggested that peers may have become
conditioned as reinforcers simply by observing one another under contingencies of yoked
reinforcement, thus resulting in increased verbal operants. In this study, the presence of the peer
played a significant role in the induction of observational acquisition as well as performance,
suggesting that future research should further examine the role of the peer confederate and the
significance of peer presence in an observational intervention. These findings were consistent
with Singer-Dudek and Oblak (2013). Therefore, it is necessary to examine the participant’s
awareness of peers, as the presence of the peer confederate creates a social contingency. These
social contingencies need to become conditioned reinforcers before inducing higher-order
capabilities (Gold, 2013).
The subsequent experiment examined a series of probes designed to measure audience
awareness, as well as the effects of an observational intervention (Greer & Singer-Dudek, 2008;
Singer-Dudek et al., 2008; Singer-Dudek & Oblak, 2013; Singer-Dudek, Oblak, & Greer, 2011)
on peer observing responses, denial responses, and audience appropriate behaviors. All
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participants had expanded communities of reinforcers, but social reinforcement was not a
conditioned reinforcer.
Additionally, all participants had a large tact repertoire and the necessary verbal
developmental cusps and capabilities (e.g., generalized imitation, the listener half of Naming);
however, they seldom observed, responded to, or initiated conversational units with their peers.
Therefore, the purpose of this study was to test the effects of an observational intervention
designed to establish conditioned reinforcement by observation on audience awareness as
evaluated through a series of probes.
Research Questions
In the experiment that follows, I designed a series of probes to test for the presence of
audience awareness in non-instructional settings across different times of the school day. The
series of probes sought to measure the participants’ peer observing responses, as well as record
any social interactions initiated by the participants, and responses to peer-initiated interactions. I
revised and modified the observing responses probes that were used as dependent measures in
Maffei, Singer-Dudek, and Keohane (2014). Additionally, I conducted probes for responses to
denial of non-preferred stimuli being delivered to peers. I then implemented an observational
intervention with a denial condition (Greer & Singer-Dudek, 2008; Singer-Dudek et al., 2008;
Singer-Dudek & Oblak, 2013; Singer-Dudek, et al., 2011). Non-preferred stimuli were chosen,
and a preference assessment was conducted with the participants to determine whether the
stimuli were preferred when compared to established conditioned reinforcers. Once this
assessment was completed, the intervention was implemented with each participant and a peer
confederate. And once the participants met the criterion set for the intervention, post-intervention
probes that were identical to the pre-intervention probes were conducted to evaluate the effects
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of the procedure. Therefore, in this experiment I sought to answer the following research
questions: 1) Can an observational intervention with a denial condition provide stimulus pairings
that result in conditioned reinforcement for observing responses of peers? 2) Will conditioned
reinforcement for peer observing responses result in increased participant-initiated social
interactions and responses to peer-initiated interactions as well as appropriate social behaviors?
3) Will the intervention lead to increases in the participants’ responses to the denial of nonpreferred stimuli delivered to a peer?
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CHAPTER II
Method
Overview
In this study, I tested for the presence of audience awareness and appropriate social
interactions in nine preschool children with developmental and language delays using a series of
probes. The series of probes were implemented in different settings with different peer
contingencies. I then implemented an observational intervention with a denial condition
following the pre-intervention probes. Once the participant met the criterion for intervention, I
conducted post-intervention probes that were identical to the pre-intervention probes.
Pilot study findings. I had previously conducted pre-intervention probes with two 4year-old male preschoolers diagnosed with ASD. The results of my probes confirmed that both
participants had no awareness of their peers and did not initiate or respond to peer-initiated
interactions. Also, the participants did not learn new operants, change their behavior, or acquire
new reinforcers as a function of observation. The series of probes that were designed were
effective in measuring audience awareness and audience-appropriate social interactions across
different settings using different peer contingencies. The validity of these social awareness
probes was also tested with two typically developing 4-year-old preschoolers who demonstrated
socially appropriate behaviors across all settings. These typically developing children also
learned new operants by observation, had observational performance, and conditioned
reinforcement by observation in their verbal behavior repertoires.
Procedural changes made for the current experiment. The only change made in this
experiment was the implementation of the observational intervention as the independent variable.
All pre- and post-intervention probes were identical to those used in the pilot study. And the
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participants selected for this study had similar verbal behavior repertoires as those in the pilot
study.
Participants
Eight male students and one female student all with developmental and language delays,
participated in this experiment. At the onset of the study, all the participants attended a selfcontained CABAS® classroom in a publicly funded, privately run preschool that serviced
children with and without disabilities, ages three to five years. The school applied a behavior
analytic approach (CABAS®) to all schooling and was located outside of a large metropolitan
city. The participants’ ages ranged from three to five years old. I selected those nine participants
for this experiment because none of them displayed peer awareness during anecdotal
observations throughout the school day, and none of them appropriately interacted with their
peers during those observations. Peer confederates were selected from the same school and
attended either the same classes as the participants or other classes of children with similar levels
of verbal behavior. All peer confederates displayed similar verbal behavior cusps and capabilities
as the participants, and readily complied with the experimenter’s directives.
All participants attended self-contained special education classes that operated under the
CABAS® (www.cabasschools.org) educational model for at least 6 months prior to the onset of
the study. Therefore, all participants had a history of instruction that consisted of instructional
trials that met the criterion for the learn unit (Albers & Greer, 1991; Greer, 1994; Greer &
McDonough, 1999). All participants and peer confederates had a history of receiving positive
reinforcement in the form of teacher praise, preferred edibles or tokens for correct responses and
corrections for incorrect responses. They also had a history with unconsequated probe trials,
where reinforcement was delivered for other nontarget behaviors.
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All participants received individualized one-to-one and small group instruction (two to
three students) in all subject areas throughout the school day. They also attended some other
instruction outside the classroom (speech therapy, occupational therapy, physical therapy) three
to four times a week.
At the onset of the experiment, Participants A, B, C, and F functioned at listener/speaker,
levels of verbal behavior and had some early reader/writer cusps in repertoire according to the
Verbal Behavior Development Assessment (VBDA©). Participants D, E, G, H, and I functioned
at listener/speaker levels of verbal behavior (Greer & Keohane, 2005; Greer & Ross, 2008). All
long-term and short-term instructional objectives were measured and selected based on the
CABAS® International Curriculum and Inventory of Repertoires for Children from Preschool
Through Kindergarten (C-PIRK©) (Greer, 2013), as well as the student’s individualized
educational plan (IEP) goals. The C-PIRK© is a criterion-referenced assessment used to identify
over 300 preschool and kindergarten skills a student has in repertoire across the following
developmental domains: Academic, communication, community of reinforcers, and selfmanagement. All participants could maintain eye contact for up to 5 s, had extensive mand and
tact repertoires, and emitted sequelics and/or conversational units with adults but not peers. The
participants were selected for this study because they did not demonstrate appropriate social
behavior with their peers as demonstrated by anecdotal experimenter observations and preintervention probes, they did not acquire new operants by observation, and did not change their
behavior as a function of observing a peer. Each participant’s relevant demographic information,
level of verbal behavior, and academic repertoires at the onset of the experiment are reported in
Tables 1 and 2.
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Table 1
Description of Participants by Age, Gender, and Speaker Repertoires at the onset of the
Experiment
Participant

Age

Gender

A

3.8

M

B

4.9

M

C

5

M

D

4.6

M

E

4

M

F

4.6

M

G

4.2

F

H

4.3

M

I

5

M

Mands
Used a minimum of 5
words “I want the ipad
please”
Used a minimum of 5
words “I want the ipad
please”
Used a minimum of 4
words “I want gummy
please”
Used a minimum of 4
words “I want gummy
please”
Used a minimum of 4
words “I want gummy
please”
Used a minimum of 5
words “I want the ipad
please”
Used a minimum of 5
words “I want the ipad
please”
Used a minimum of 4
words “I want gummy
please”
Used a minimum of 4
words “I want gummy
please”

Note: M=Male, F=Female.
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Initiated
Sequelics
With adults

Engaged in
Conversational
Units
With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

With adults

Table 2
Description of the Participants’ Social Verbal Behavior Developmental Cusps and Capabilities
Present at the Onset of the Experiment
Participant
CR for Adult Faces
CR for Adult Voices
Generalized Imitation
Listener Literacy
Independent Mands
Independent Tacts under Social
Reinforcement
Listener Half of Naming
Speaker Half of Naming
Observational Acquisition
Observational Performance
CR by Observation

A

B

C

D

E

F

G

H

I

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y

Y
Y
N
N
N

Y
Y
N
N
N

Y
Y
N
N
N

Y
N
N
N
Y

Y
N
N
N
Y

Y
Y
N
N
N

Y
N
N
N
Y

Y
N
N
N
N

Y
N
N
Y
Y

Note. CR= Conditioned reinforcement, Y= Yes, N= No.
Setting
All experimental probes and intervention sessions were conducted in the participants’
self-contained classrooms, school hallway, playground, or gym. All denial responses probes
were conducted at a table in the classroom while the other students received small group or 1:1
instruction.
Observing responses setting. Experimental probe sessions for peer observing responses
were conducted in a non-instructional setting in the classroom play area. All probe sessions were
conducted in a 1.21 m by 1.82 m rectangular free play area. The area contained a play mat, train
table, a pretend play kitchen, a bookshelf, and four or more shelves holding toys. The toys
included toy vehicles, Legos®, toy animals, and dolls (see Appendix A).
Denial responses setting. Experimental probe sessions for responses to the denial of
non-preferred stimuli delivered to a peer were conducted at either a horseshoe shaped table or a
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61 by 122 cm rectangular table in the participant’s classroom. Other students in the classroom
received small group or 1:1 instruction during these probe sessions.
Social probes setting. Experimental probe sessions for social interactions were
conducted in the participant’s classroom, school hallways, playground, and/or gym. The morning
routine probe sessions were conducted in the classroom in front of the classroom door and
student cubbies (i.e., wooden closet like compartments where students keep their belongings).
Recess probe sessions were conducted on the playground and/or school gym. Lunch probe
sessions were conducted at two perpendicular rectangular tables shaped as the letter L or a
horseshoe shaped table in the classroom. Afternoon routine probe sessions were conducted by
the student cubbies and in the school hallways. Experimental probe sessions across different
social settings were conducted throughout the day in the participants’ classroom, school
hallways, and playground.
Materials
The materials used in the pre-and post-experimental probes were pre-made data
collection sheets, Post-it® notes, and paper clips. The materials used during the observational
intervention were premade sheets with four two-dimensional pictures of common animals,
plastic colored plates, plastic colored links, clear plastic paint cups, small metal nuts, and an
opaque cardboard partition.
Design
In this experiment, I utilized a delayed multiple-probe-within-participants design
(Johnston & Pennypacker, 1993). A series of probes were conducted prior to and following the
intervention. The sequence of the experiment is displayed in Figures 1 and 2.
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Pre-intervention Probes
1) Observing Responses

2) Social Behaviors

3) Denial Responses

Preference Assessment using Target Stimuli

Observational Intervention
Observational intervention using non-preferred stimuli

Post-Intervention Probes
Identical to pre-intervention probes

Figure 1. Overall sequence of design.
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Figure 2. The experimental sequence across participants. In this figure, Pre indicates pre
intervention probes, Post indicates post-intervention probes, and OI indicates the observational
intervention.
Dependent Variables
The dependent variables in this study were: 1) the number of peer observing responses
emitted in the classroom play area, 2) the number of verbal vocal and non-vocal social initiations
to peers, 3) the number of verbal vocal and non-vocal responses to peers’ social initiations, 4)
other socially appropriate behaviors, and 5) responses to the denial of non-preferred stimuli
being delivered to peers.
Observing responses. The first dependent measure was observing responses to the
presence of, and voices of peers in the classroom play area. I observed the participant’s
responses to ten different peer antecedents that naturally occurred in the play area. One to two
peers were present at all times during these probe sessions. Both the participants and peer
confederates had an instructional history with remaining in the play area during leisure times,
and when instructed to do so by the teacher. If the peer(s) did not independently emit the target
antecedent, I provided him/her with a prompt, thus, contriving an opportunity to respond for the
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participant. The participant did not observe these prompts. A correct response was defined as the
participant orienting towards the peer or maintaining eye contact for 1 s or more. For example,
one of the target responses was the participant orienting when a peer called his name from a
distance of 0.5-1.5 m. Responses to each antecedent were assessed twice across the day resulting
in a total of 20 opportunities, and were unconsequated. The participants’ responses were
graphically displayed out of the 20 opportunities recorded (see Figure 3). The experimenter did
not provide the participants with any prompts to respond to or attend to their peers. A detailed
description of the peer antecedents can be found in Table 3, and examples of the contrived
opportunities are reported in Table 4.
Table 3
Description of Observing Responses to Peers in the Play Area
Antecedent and Opportunity for Observing Responses
Participant orients towards a peer when his/her name is called from a distance of 0.5-1.5 meters
Participant orients towards a peer when his/her name is called from a distance of 1.5-2.5 meters
Participant orients towards a peer when the child is spoken to from a distance of 0.5-1.5 meters
Participant orients towards a peer when the child is spoken to from a distance of 1.5-2.5 meters
Participant orients towards a peer when another peer is spoken to from a distance of 0.5-1.5 meters
Participant orients towards a peer when another peer is spoken to from a distance of 1.5-2.5 meters
Participant orients towards a peer playing with the child’s toys
Participant orients towards a peer removing the child’s toys
Participant orients towards a peer entering the toy area who is speaking
Participant orients towards a peer entering the toy area who is not speaking
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Table 4
Examples of Contrived Responses Mediated by the Experimenter in the Play Area
Target Response

Experimenter Prompt

Participant orienting towards a peer speaking to
him

“Jon, ask (Participant) to give you the car”

Participant orienting towards a peer speaking
while entering the play area

“Jon, say hello to your friends in the toy area”

Participant orienting towards a peer playing with “Jon, go play with the trucks with (Participant)”
his toys

Social interactions and responses to peers. This dependent measure included the
number of initiated appropriate social interactions and responses to peers in different settings and
during different times of the school day. Data during probe conditions were recorded across four
different settings: Morning routine, lunch, recess, and afternoon routine. The data recorded from
all settings were combined, categorized, and graphically displayed as social initiations and social
responses for each participant (see Figures 4 and 5).
The behaviors measured in each social setting were behaviors that occurred on a daily
basis as part of the participants’ school routine. Both self-initiated and responses to peer-initiated
interactions were measured. These probes were conducted across three days and the number of
observed opportunities was consistent across all probes. All behaviors recorded were
unconsequated, and the experimenter did not provide the participant with any prompts to initiate
interactions or respond to peers. The peer confederates during these probes were peers in the
participant’s classroom, and peers he/she consistently shared recess with. In some cases, the
experimenter arranged contrived observations in the same manner as those contrived in the
assessment of observing responses.
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Appropriate social initiations were defined as the participant initiating verbal vocal or
non-vocal social interactions with his/her peers; one example is greeting a peer upon entering the
classroom in the morning, which can be by saying “hello” or waving. Appropriate responses to
peer-initiated interactions were defined as responding vocally or non-vocally to a peer-initiated
interaction, including orienting towards and looking at the peer. One example is responding to a
peer-initiated sequelic during lunch, e.g. “What are you eating?” in which case, an appropriate
response can be naming the food item or pointing to it. Appropriate social proximity was also
measured and defined as at least 0.5 m while sitting next to their peers, and 0.15 m when
standing in line.
Morning routine probes. Morning routine probes were blocked into 10 min sessions
where a timer was started as soon as the participant walked into the classroom. Data were
recorded on the number of observed social interactions initiated by the participant, as well as
his/her responses to peer-initiated interactions during that period of time.
Lunch and recess probes. Lunch probes were conducted during 30 min sessions, which
started as soon as the participant and his peers were seated for lunch. Recess probes were also
conducted for 30 min sessions and started as soon as the students reached the playground/gym.
Similarly, data were recorded on the number of observed social interactions initiated by the
participant as well as his/her responses to peer initiated interactions.
Afternoon routine probes. Afternoon routine probes were blocked into 10 min sessions,
where a timer was started as soon the participant was given a direction to “pack up.” Data were
recorded on the number of observed social interactions initiated by the participant during that
period of time, as well as his/her responses to peer-initiated interactions.
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Observed socially appropriate behaviors. Data were recorded on the participant’s
observed socially appropriate behaviors during the day. These data were collapsed and
graphically displayed out of the total number of opportunities (see Figure 6). Socially appropriate
was defined as behaviors that are not likely to contact punishment from peers. For example,
trading in his/her tokens to participate in a group activity with peers where interacting with peers
is the reinforcer. These data were independent from all other social interactions data; however,
some were recorded simultaneously; for example, when a participant initiated a social interaction
with a peer, the experimenter also recorded data on his/her making and maintaining eye contact
with the peer. A detailed description of these probes can be found in Tables 5 and 6.
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Table 5
Description of Social Interactions Probes Conducted Across Four Settings
Initiating

Responding

Does the participant

Does the participant

Initiate “hello” or another greeting to peers when
entering the classroom

Respond with a sequelic or
conversational unit when asked “how
are you?” by a peer

Use appropriate language if peers are in his/her
way

Emit peer-initiated sequelics or
conversational units when he/she is at desk
during group work/morning circle

Initiate sequelics or conversational units when
he/she is at desk during group work/morning
circle

Sit or stand at an appropriate distance from
peers when responding to peer-initiated
interactions

Sit or stand at an appropriate distance from peers
when initiating interactions

Respond to peer-initiated conversational
units or sequelics with peers during lunch

Stand/sit at appropriate distance when
participating in a group game?

Respond to peer-initiated conversational
units or sequelics during recess

Sit at appropriate distance from peers at lunch
table

Respond to peer-initiated sequelics or
conversational units during afternoon
routine?

Initiate verbal vocal/non-vocal behavior with
peers during lunch

Respond to peers saying “goodbye” before
leaving school?

Initiate verbal vocal/non-vocal behavior with
peers during recess
Initiate verbal vocal/non-vocal with peers during
afternoon routine while packing up
Walk to cubby to get backpack with appropriate
distance from peers
Initiate saying “goodbye” or similar greeting to
peers before leaving school
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Table 6
Description of Observed Socially Appropriate Behaviors Probe Conducted Throughout the Day
Social Opportunities
When initiating sequelic or conversational unit with peer does the participant make eye contact
with the peer listener?
With a peer-initiated sequelic or conversational unit, does participant make eye contact with
speaker?
When talking to peer, does participant sit or stand at appropriate distance from peers?
(Appropriate defined as at least 0.5 m away from peer)
Given a choice, does the participant select to participate in activities with other peers?
Does participant place him/herself at appropriate distance if engaging in activities with peers
during trade in times (Appropriate defined as at least 15 cm away from peer)?
Does participant choose to play with peers as a trade in activity for 5 minutes?
When standing in line with class, does participant stand at appropriate distance from peers?
When walking in the hallway, does participant stand at appropriate distance from peers?

Responses to the denial of non-preferred stimuli being delivered to peers. The last
dependent measure in this study was the participant’s responses to the denial of non-preferred
stimuli delivered to peers. During the pre-intervention probes, the participant and two peer
confederates sat at a round or horseshoe table while the experimenter read a story. Small Postit® notes and paperclips were used as the non-preferred stimuli and were delivered noncontingently to the peer confederates. While the participant was denied access to the stimuli,
data were collected on the number of attempts made by the participant to gain the stimuli, and
the number of mands emitted. The participant was given ten opportunities to either vocally mand
for the stimuli, or attempt to access it. A mand was defined as the participant vocally requesting
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the item, putting out his/her hand to receive it, crying, whining, or making statements such as
“my turn”. An attempt to access the stimuli was defined as reaching for it, or taking it from a
peer. The experimenter recorded a plus (+) if the participant manded for the item, or attempted to
access it, and a minus (-) if he/she did not mand or attempt to gain access. No consequences were
provided during these trials.
Independent Variable
The independent variable in this experiment was an observational intervention that has
been previously used to induce conditioned reinforcement by observation (Greer & SingerDudek, 2008; Singer-Dudek et al., 2008; Singer-Dudek et al., 2011).
Preference Assessment. Prior to the implementation of the observational intervention, a
preference assessment for the non-preferred stimuli (metal nuts) was conducted with all
participants using a paired-stimuli preference assessment (Fisher, Piazza, Bowman, Hagopian,
Owens, & Slevin, 1992) during regular daily instruction. This was done to ensure that the stimuli
were not preferred when compared to other conditioned reinforcers. A set was created to include
the participant’s known reinforcers (i.e., conditioned reinforcers such as tokens, stickers, edibles,
iPad, play dough, etc) and the metal nuts were then matched randomly with all the other stimuli
in the set. This preference assessment was conducted with each participant at the onset of every
instructional session in the classroom for one day. Data were then recorded on the number of
times the participant chose the metal nuts. None of the participants selected the metal nuts during
the preference assessment. This assessment was only conducted prior to the intervention to
ensure the participants did not select the stimuli; however, it was not conducted following the
intervention, as conditioning the stimuli was not the purpose of this study.
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Observational intervention. During the intervention condition, both the participant and
peer confederate were presented with a task they had previously mastered. The participant and
peer confederate were seated side-by-side at a table. An opaque partition was used to separate the
participant and the peer confederate, so that they could each observe one another’s head and
shoulders, but could not observe the tabletop in front of the other, nor could they observe their
peer’s responses to the task. Clear plastic paint cups were placed on the table close to each
student, in a way that allowed each child to observe his own as well as his peer’s cup. In other
words, the participant could observe the delivery or absence of the metal nuts as well as the face
and shoulders of the peer confederate for each trial. However, he could not observe the peer
confederate’s responses to the task presented by the experimenter. The participant and the peer
confederate were both presented with two different colored plastic bins (i.e., yellow, red) that
were 28 cm by 20 cm in size. For Participants A-C the task presented was a simple matching task
that both the participant and peer readily emitted. The items used during the task were colored
plastic links. Both the participant and peer confederate were given an item and the vocal
antecedent “match.” The performance task for Participants D-I was pointing to animals on a
page. Each sheet was 22 cm by 28 cm and contained two-dimensional pictures of four different
animals. The experimenter delivered the antecedent “point to (animal)” to both the participant
and peer confederate.
There were ten trials in one session for all sessions under both task conditions, and all
trials were unconsequated for the participant. Delivery of the metal nuts to the peer confederate
was noncontingent. Data were not recorded on the participant’s correct responses, however, data
were recorded on the number of attempts by the participant to gain access to the non-preferred
stimuli (metal nuts), as well as the number of vocal and non-vocal mands the participant emitted
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for the stimuli. The data recorded during the observational intervention were graphically
displayed as the total number of mands/attempts emitted by the participant throughout each
session. Criterion for the intervention was set at two sessions where the participant vocally/nonvocally manded or attempted to access the stimuli, and the sessions did not have to be
consecutive. Mands during the intervention were defined as the participant vocally manding for
the stimuli, and making statements such as “my turn,” “where’s mine?” and “my cup is empty”
while holding his/her cup, or non-vocally manding for the stimuli by crying or whining.
Attempts to gain access to the stimuli were defined as the participant reaching for the peer’s cup,
taking the peer’s cup, or trying to remove the stimuli from the peer’s cup. The mands and
attempts to access the stimulus were used as criteria to terminate the intervention, as the
protesting of denial was evidence of the observation of the stimuli and its delivery to the peer.
During the intervention, peer confederates were consistently rotated where no more than
two consecutive sessions involved the same peer. The experimenter implemented an average of
two to four sessions per day with each participant. There was no set limit to the number of
sessions implemented per day. Each intervention session was between 1 to 2 min long.
Interobserver Agreement
Interobserver agreement (IOA) was conducted during probe sessions to ensure the
accuracy of the data. Another observer and myself independently but simultaneously recorded
data on the occurrence and nonoccurrence of the target behaviors. The data were then compared
across observers. The second observers were either the classroom teacher, or a teaching assistant
(TA) in the classroom who were trained in the analysis of verbal behavior. Prior to the onset of
the study, the second observer was trained on collecting accurate data across all probes. To
calculate IOA, the number of agreements was divided by the total number of agreements plus
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disagreements and multiplied by 100% (Johnston & Pennypacker, 1993). IOA for all participants
is summarized in Table 7.
Table 7
Interobserver Agreement Collected for All Participants for Intervention and Pre- and PostIntervention probes
Participant

F

G

H

I

50%

C
D
E
Peer Observing Responses
50%
50%
75%
50%

25%

75%

50%

50%

100%
100%

100%
100%

100%
100%

100%
100%

100%
100%

95%
90%100%

100%
100%

95.5%
91%100%

57%

82%

Social Probes
69%
68%
66%

68%

57%

63%

48%

100%
100%

99%
98%100%

100%
100%

99.5%
99%100%

100%
100%

99.5%
99%100%

Percentage of
Sessions
Mean Agreement
Range of Agreement

100%

100%

99%
100% 100%
98%- 100% 100%
100%
Denial Responses
100% 100% 100%

50%

100%

100%

100%

100%
100%

100%
100%

100%
100%

100%
100%

100%
100%

100%
100%

Percentage of
sessions
Mean Agreement
Range of Agreement

33%

50%

100% 100% 100%
100% 100% 100%
Intervention
50%
75%
50%

67%

33%

50%

100%

100%
100%

100%
100%

100%
100%

93%
86%100%

100%
100%

100%
100%

100%
100%

Percentage of
Sessions
Mean Agreement
Range of Agreement

Percentage of
Sessions
Mean Agreement
Range of Agreement

A

B

100%
100%

100%
100%
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100%
100%

Results
Overall, the results from this experiment showed increases in the conditioned
reinforcement for peer observing responses in 8 of the 9 participants. Additionally, some
participants showed increases in both initiating and responding to peer-initiated social
interactions across settings. Following the intervention, the responses to the denial of nonpreferred stimuli delivered to peers increased in 4 out of 4 participants who did not respond
during pre-intervention probes.
Observing responses. Figure 3 shows the number of peer observing responses emitted
by each participant during pre- and post-intervention probes in the classroom play area. There
were a total of 20 observed opportunities in each probe session.
Social probes. Figures 4 and 5 show the participants’ total number of social initiations
and responses to peer-initiated interactions across all settings. Figure 6 shows the number of
observed socially appropriate behaviors by participants across all settings (see Table 9). The
figures represent the number of occurrences of target behaviors and the total opportunities
observed for each participant (see Table 8 for a summary of the participants’ data for individual
settings).
Denial responses. Criterion for the responses to the denial of non-preferred stimuli
delivered to peers during probe sessions was at least one vocal/non-vocal mand or attempt to
access the stimuli in one session. Participants C, D, E, G and I met this criterion at the onset of
the experiment (see Figure 7). Figure 8 shows Participant A, B, F, and H’s cumulative responses
during pre- and post-intervention probe sessions.
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Observational intervention. Figure 9 shows the participants’ responses to the
observational intervention and the number of intervention sessions for each participant.
Intervention sessions ranged from 2 to 9 sessions across all participants.
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Figure 3. The number of peer observing responses emitted by the participants during pre- and postintervention probes. There were a total of 20 opportunities. The solid line denotes the observational
intervention.
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Figure 4. The number of pre- and post-intervention participant-initiated social interactions for all
participants across all settings presented out of a total of 11 opportunities. The solid line denotes the
observational intervention.
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Figure 5. The number of pre- and post-intervention responses to peer-initiated social interactions for
all participants across all settings presented out of a total of 7 opportunities. The solid line denotes the
observational intervention.
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Figure 6. The number of pre- and post-intervention observed socially appropriate behaviors for all
participants across all settings. These data are presented out of a total of 24 opportunities. The solid line
denotes the observational intervention.
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Figure 7. Participant C, D, E, G and I’s cumulative responses to the denial of non-preferred stimuli
being delivered to peers during pre-intervention probes. The responses are presented out of ten
opportunities.
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Figure 8. Participant A, B, F, and H’s cumulative responses to the denial of non-preferred stimuli being
delivered to peer during pre- and post-intervention probes. The responses are presented out of ten
opportunities. The solid line denotes the observational intervention.
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Figure 9. The number of mands/attempts to access the non-preferred stimuli emitted per session
during the observational intervention for all participants.
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Table 8
Summary of All Participants’ Pre- and Post-Intervention Self-Initiated and Responses to PeerInitiated Social Interactions Across Settings
Participant

A

B

C

D
E
F
G
H
Morning Initiating
Pre-Probe Mean
0
1
0
1.33
1
1
1.33
0
Range
0
1
0
1-2
1
1
1-2
0
Post-Probe Mean
2
1.7
2
2.7
1.7
1
2.7
2.7
Range
2-3
1-2
0-2
1-4
1-2
0-1
2-3
2-3
Morning Responding
Pre-Probe Mean
0.33
0.33
0
1
1
1
0
0
Range
0-1
0-1
0
1
1
1
0
0
Post-Probe Mean
2.33
2
0
1.33
2.33
1.67
2
2.33
Range
1-3
1-3
0
0-2
2-3
1-2
2
2-3
Lunch and Recess Initiating
Pre-Probe Mean
1.67
2
1
2
3
2
1.67
2
Range
1-2
2
1
2
3
2
1-2
2
Post-Probe Mean
3.7
2.67
3.33
3.7
3
2
4
2
Range
3-4
2-3
3-4
3-4
3
2
4
2
Lunch and Recess Responding
Pre-Probe Mean
0
0
0
0
0.67
0.33
0
0
Range
0
0
0
0
0-1
0-1
0
0
Post-Probe Mean
2
2
0.33
1
2
1
1
0.67
Range
2
2
0-1
1
2
1
1
0-1
Afternoon Initiating
Pre-Probe Mean
0.67
1
1
1
1
1
0.67
1
Range
0-1
1
1
1
1
1
0-1
1
Post-Probe Mean
2
1.33
1.33
2.67
2.67
1
1.33
1
Range
2
1-2
1-2
2-3
2-3
1
1-2
1
Afternoon Responding
Pre-Probe Mean
0.33
0
0
0.67
0
0.67
0
0
Range
0-1
0
0
0-1
0
0-1
0
0
Post-Probe Mean
2
0.33
0.33
2
2
1
0.67
1.67
Range
2
0-1
0-1
2
2
1
0-1
1-2
Note: Pre-Probe indicates pre-intervention probe, and post-probe indicates post-intervention
probe.
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I
0
0
2.7
2-3
0.67
0-1
3
3
0.33
0-1
2.67
2-3
0.33
0-1
2
2
1
0-1
3
3
1
1
2
2

Table 9
Summary of All Participants’ Pre- and Post-Intervention Observed Socially Appropriate
Behaviors Across all Settings
Participant

A

B

C

D

E

F

G

H

I

Socially Appropriate Behaviors
Pre-Probe
Mean

0

5

0.33

1.33

2.67

1.67

3.67

2.33

2.33

Range

0

4-6

0-1

1-2

2-4

1-2

3-4

1-4

2-3

Post-Probe
Mean

6

5.33

6.33

5.33

6.67

6

6

5.67

6

5-7

5-6

5-7

5-6

6-7

6

6

5-6

5-7

Range

Note: Pre-Probe indicates pre-intervention probe, and post-probe indicates post-intervention
probe.
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CHAPTER III
Discussion
Summary
In this paper, I reported an experiment that examined the effects of an observational
intervention using a non-preferred stimulus and denial condition on audience control by peers in
preschool children with developmental disabilities and language delays. I sought to answer the
following research questions: 1) Can an observational intervention with a denial condition
provide stimulus pairings that result in conditioned reinforcement for observing responses of
peers? 2) Will conditioned reinforcement for observing responses of peers result in increased
participant-initiated social interactions, responses to peer-initiated interactions and socially
appropriate behaviors? 3) Will the intervention lead to increases in the participants’ responses to
the denial of non-preferred stimuli being delivered to peers? The findings are discussed in
reference to conditioned reinforcement for observing responses and audience control.
Implications
At the onset of the experiment, all nine participants emitted low and inconsistent peer
observing responses as measured by pre-intervention probes in the free play setting. During postintervention probes, eight out of the nine participants showed increases in their peer observing
responses. With the exception of Participant F, the increase in observing responses from preintervention probes ranged from 35% to 50%. These findings suggest that the intervention
resulted in conditioning those observing responses as reinforcers, and the participants were more
aware of their peers. The participants started observing their peers, and the peers’ presence acted
as a discriminative stimulus for responding. This appears to support the theory that an individual
must first observe a stimulus before it becomes a discriminative stimulus (Dinsmoor, 1993).
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Additionally, it can be argued that the observational intervention provided a social
condition that occasioned stimulus pairings while the participants were denied access to the
stimuli. These pairings resulted in conditioning observing responses of peers as reinforcers in a
manner similar to that used in previous studies to condition observing responses for adults’ faces
and voices (Maffei, Singer-Dudek, & Keohane, 2014). Peer presence selected out the
participants’ observing responses.
Prior to the intervention, the majority of the participants did not make eye contact with a
peer when he/she spoke to him/her, nor did they orient when the peer called his/her name.
However, the data recorded on socially appropriate behaviors showed increases in eye contact
emitted by the participants when behaving as both, a listener and a speaker. This further indicates
the reinforcing value established for peer observing responses.
Social Reinforcement and Audience Control
As the observing responses of peers increased, there was an observed increase in the
participants’ self-initiated and responses to peer-initiated social interactions. Some participants
(B and F) showed greater gains in responding to peer-initiated interactions than initiating
interactions; this suggests that they were not only aware of their peers but were also reinforced as
listeners. However, the other participants showed increases in initiating social interactions, which
provides evidence that peer presence has become a discriminative stimulus or a reinforcing
audience for those participants and resulted in their behavior change. Not only did they observe
their peers, they were also motivated to interact with them. One possible explanation is that the
establishment of conditioned reinforcement of observing responses of their peers led to the
emergence of these new social behaviors.
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Conditioned Reinforcement by Observation
The observational intervention used was successful in increasing the number of mands,
whether vocal or non-vocal, and the attempts emitted by Participants A, B, F, and H to access the
non-preferred stimuli when they were delivered to their peers under a denial condition during
post-intervention probes, when they did not do so prior to the intervention. These responses may
be an indication that the participants now were learning new conditioned reinforcers by
observation. While this study did not test the reinforcing properties of the metal nuts following
the intervention, I theorize that the denial responses measures used prior to and following the
intervention could be a test for the presence of the conditioned reinforcement by observation as
they are implemented under similar denial conditions.
Acquiring new reinforcers through observation has been described as a cusp that allows
individuals to access new reinforcers and new social contingencies (Greer & Singer-Dudek,
2008). However, it can be argued that this cusp is not necessarily social. Participants C, D, E, G,
and I, all emitted vocal mands and attempted to access the non-preferred stimuli during preintervention measures despite the low observing responses they emitted with peers, and their lack
of audience awareness. This implies that conditioned reinforcement by observation may involve
discriminations with a phylogenic history (Catania, 2007).
Even though the aforementioned participants emitted responses to denial during the preintervention probes, they underwent the observational intervention because it provided a
different contingency, regardless of the similar denial conditions. During the intervention, both
the participant and peer received an instructional antecedent, which was followed by a clear
consequence: the delivery of the metal nuts to the peer and the denial of access to the participant.
While the delivery of the metal nuts to the peer was not contingent on the peer’s responses, the
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participant was unaware of the contingency due to the presence of the partition. I hypothesize
that the use of the partition and the presentation of an instructional antecedent with a clear
consequence, provided the participants with an establishing operation (EO) to identify the
contingency resulting in the peer’s reinforcement with the metal nuts. In other words, the
participants tried to interpret the contingency in place and change their behavior to access the
stimuli. The denial condition established during pre- and post-intervention probes did not
involve an instructional antecedent or partition, which provided a more salient contingency and
did not set an EO for the participants.
Observational conditioning is evident in non-human organisms and is necessary for
survival and avoidance of predators. One example is rhesus monkeys and their fear of snakes.
The rhesus monkeys in the wild typically showed their fear of snakes by avoidance of the snake
and by screaming, while the monkeys reared in the laboratory had direct contact with the snakes,
and as a result did not avoid them. Yet once they observed their parents behaving fearfully
towards the snakes, they too became fearful, and continued to emit those behaviors three months
following the observation (Mineka et al., 1984). The monkeys had never contacted any punishing
consequences with those snakes, but the stimulus (snakes) itself became a conditioned punisher
through observation, and resulted in the avoidance of the stimulus. In this study, the monkeys did
not observe their parents contacting any punishing contingencies with snakes; they only observed
the parents’ fearful behavior towards the snakes. Thus it can be argued that experimenters did not
directly condition snakes as a punisher; rather they conditioned the monkeys’ observing
responses to the snakes, which in turn resulted in the snakes becoming a discriminative stimulus.
Another example is the female guppies that are genetically predisposed to select dull
colored mates; they learned to switch their mate choices after observing other guppies mate with
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brighter colored mates (Dugatkin & Godin, 1992). This changed the guppies’ observing
responses of brighter colored mates and conditioned them as a reinforcer. The behavior change
emerged as a result of the change in reinforcement.
In this analysis, the observational intervention implemented may have provided the
participants with the necessary stimulus pairings to condition observing responses of peers
through Pavlovian second order conditioning. All participants had an instructional history with
receiving tokens as reinforcement for correct responding during social and academic programs.
These tokens are delivered by an adult and often in a cup identical to those used in the
intervention. Additionally, all participants were reinforced by adult attention and approval. It can
be proposed that the experimenter’s attention was paired with the non-preferred stimuli as she
delivered it to the peer confederate, which in turn resulted in the participant requesting the
stimuli and indicating that the stimuli may have become conditioned as reinforcers. It can be
hypothesized that the peer was paired with the newly conditioned reinforcers and his/her
presence acquired reinforcing value.
Results of other studies suggest other possible explanations. Bruzek and Thomson
(2007), for instance, found that young children engaged in low preference toys after observing
their peers engaging with them. The children did not simply imitate their peers’ behaviors with
the toys, rather, they sought to gain access to the toys with which they had observed their peers
play. Although the participants in my experiment did not observe the peer’s responding, they
emitted behaviors such as trying to remove the partition, leaning over it, moving their chair, all
in an effort to observe the peer’s behavior. They did not emit those behaviors merely to imitate
the peer’s behavior; they emitted them in an effort to gain access to the stimulus by changing
their behavior to match that of the peer’s. It can be argued that the denial condition resulted in
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the participants attending to the peer and observing his/her behavior while receiving the stimulus
in order to contact the same contingency.
Additionally, Hay and Ross (1982) studied conflict among dyads of typically developing
21 month olds. They found that the majority of conflict was over toys or other objects. They also
found that these conflicts occurred more frequently when identical toys were available, and once
the conflict was resolved, the child rarely played with the target toy. One possible explanation
for this finding is the peer’s presence or interest in the toy suggested the loss of opportunity to
play with the toy, and therefore led to the toy becoming more desirable by creating a motivating
operation (Singer-Dudek, Oblak, & Greer, 2011).
Though a test for the reinforcing properties of the metal nuts was not conducted
following the intervention, being denied access may have resulted in the stimuli becoming more
desirable to the participants after observing their peers receiving them, which then resulted in
increased attention to the peer. This was evident in the statements made by some of the
participants to their peers during, and immediately following the intervention when the peer
engaged with the stimuli for a short time. In some cases, the participants said, “What do you
have?” “Can I see?” “What is it?” “Let’s switch cups,” “My turn.”
Stereotypy and Social Interactions
All participants, with the exception of Participant F, showed increases in observing
responses of peers, as well as increases in audience awareness as measured by social interactions.
Participant F showed almost no increases in those measures following the observational
intervention. One possible explanation is his levels of vocal stereotypy. He has been observed to
emit high rates of vocal stereotypy during both formal and informal observations. This
stereotypy included rote counting, reciting the alphabet, and scripting from children’s cartoon
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shows. These behaviors interfered with his daily classroom instruction as well as interactions
with adults and peers. The participant also emitted escape behaviors when peers attempted to
interact with him, for instance, he walked away when a peer approached him so he could finish
counting. In this case, his vocal stereotypy appeared to be a competing reinforcer that not only
interfered with his emission of speaker/listener exchanges with peers, but also punished his
peers’ attempts to socially interact with him. Research has shown that decreases in stereotypy
lead to increases in social interactions by children (Han, 2014). These findings may provide
educational implications for this participant.
Collateral Effects
I tested the collateral effects of the observational intervention on the emergence of
observational learning of new operants and observational performance in all participants. Neither
cusp emerged as a function of the intervention, however, some participants showed slight
increases in their correct responses during post-intervention measures. These findings lead us to
question if conditioned reinforcement by observation precedes the other two types of
observational learning, or if it is a prerequisite to both.
Educational Significance
As mentioned earlier, children with autism and developmental disabilities can be at a
higher risk of developing inadequate social skills due to their difficulty in understanding and
responding to social initiations made by their peers (Wolfberg & Schuler, 1993). The
development of adequate social skills is often the primary educational goal of their parents and
teachers. Such social competence is believed to be key to leading a healthy and normal life
(Kennedy & Shukla, 1995; Pollard, 1998; Scott, Clark, & Brady, 2000). There have been two
dominant views on the development of social skills; the belief that they should be directly taught,
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and the belief that they should be treated as emergent behaviors. This research has treated social
awareness and interactions as emergent behaviors, behaviors that emerged through the
establishment of conditioned reinforcement for peer observing responses. It can be argued that
the participants learned new social reinforcers (peers) through a social condition. Vollmer and
Hackenberg (2001) explain, “Probably the most commonly used type of reinforcer in applied
behavior analysis is social reinforcement.” (p. 247). Therefore, it is necessary to analyze social
reinforcers and how to implement them to elicit complex verbal behavior. Rather than directly
teaching children to interact with their peers using teacher prompts and scripts, we can teach
them the necessary social reinforcers which lead to novel and more advanced verbal repertoires
(Greer & Du, 2015).
If, like these findings suggest, a social condition resulted in the conditioned
reinforcement for observing responses of peers, then we can use this intervention to increase
children’s awareness of their peers, which in turn will result in learning through observation.
Limitations
There were several limitations in this experiment. A major limitation was found to be the
method of data collection used. Event recording was used to measure socially appropriate
behaviors as well as the participants’ initiation of social interactions and responses to peerinitiated interactions. However, the number of observed opportunities was fixed across settings.
Increasing the observation intervals, while recording data on the frequency of the occurrences of
the target behaviors may have provided more opportunities for the participants to emit such
responses and provided more data for analysis. This error resulted in several missed verbal
emissions by participants that occurred during times different than the observation periods.
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Using event recording only provided a sample of the participants’ behaviors and did not account
for target behaviors that may have been emitted during other times.
Another limitation was not evaluating the reinforcing properties of the metal nuts
following the intervention. This would have provided a measure for conditioned reinforcement
by observation in all participants and strengthened the validity of the intervention.
Additionally, some of the observations were contrived, and the experimenter prompted
the peers’ initiations to the participants. It can be argued that this may have had an effect on the
participants’ responses, as the naturally occurring initiations could be less abrupt and intrusive.
Due to time constraints, maintenance probe sessions were not conducted. Conducting
maintenance probes one month after the completion of the experiment may have shown lasting
effects on the participants’ social behavior.
Finally, the different verbal vocal operants emitted by the participants were not recorded
or identified by function; data were only recorded on the emission of the verbal vocal operant.
Identifying verbal vocal operants by function may have provided further analysis on the
reinforcement for each operant, and provided data on more complex operants such as
conversational units.
Future Research
All participants (with the exception of Participants A and G) received an average of two
to four intervention sessions. It would be interesting to test the effects of additional intervention
sessions on observing responses. Will more pairings lead to further increases in observing
responses and audience awareness? Additionally, will increases in peer observing responses
result in acquiring new reinforcers by observation?
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Future studies should test the reinforcing properties of the non-preferred stimuli
following the observational intervention, while also testing if the denial responses can be used as
measures for the presence or absence of the conditioned reinforcement by observation cusp.
Gold (2013) anecdotally noted increases in verbal vocal operants between participants
and their peers following a yoked-contingency game board intervention. Future studies can
compare the effects of an observational intervention and a yoked contingency game board on
observing responses of peers and the emission of verbal vocal operants.
Future research can also analyze the effects of the observational intervention
implemented in Oblak, Greer, and Singer-Dudek (2015) on the emergence of observing
responses and social interactions.
Conclusion
My analysis suggests that social interaction with peers begins with conditioned
reinforcement for peer observing responses. When children have conditioned reinforcement for
observing peers, they are able to access new social contingencies. These observing responses
enable children to identify behaviors that lead to reinforcement from their peers, thus allowing
them to build audience control and discriminate between socially appropriate and inappropriate
behaviors. The participants’ responses to peer-initiated social interactions as well as their selfinitiated interactions increased following the observational intervention.
This study contributes to the verbal behavior development literature by providing an
analysis of the relationship between denial responses, audience awareness, and social
interactions. Additionally, this study also provides a social procedure, which can be used to
condition peer observing responses as a reinforcer.
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APPENDICES
APPENDIX A: EXAMPLE OF THE TOY AREA EXPERIMENTAL PROBE SETTING
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APPENDIX B: PICTURE OF INTERVENTION SETTING
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APPENDIX C: OBSERVING RESPONSES RAW DATA FORM
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APPENDIX D: SOCIAL PROBES RAW DATA FORM
Name:________________________________
Date: _________________________________
Probe:
Pre
Post (Circle)
Initiating Peer Interactions (Morning across three days)
Initiates “hello”, “good morning” or another greeting to peers when entering
the classroom.
Uses appropriate language if peers are in participant’s way (Appropriate
defined as politely asking the peers to move or saying excuse me) when
putting away backpack
Does participant initiate sequelics or conversational units when he/she is at
desk during group work?
When initiating peer interactions, does participant sit or stand at an
appropriate distance from peers? (Appropriate is defined as standing at least
a foot from peer)
Responding to Peer Initiated Interactions (Morning across three days)
Does participant respond with a sequelic or conversational unit when asked
“how are you?” by a peer?
Does participant emit peer-initiated sequelics or conversational units when
he/she is at desk during group work?
When responding to peer initiated interactions, does participant sit or stand
at an appropriate distance from peers? (Appropriate is defined as standing
at least a foot from peer)
Initiating Peer Interactions (Lunch and Recess across three days)
Does participant sit/stand at appropriate distance when participating in a
group game? (Appropriate defined as 1 foot)
Does participant sit at appropriate distance from peers at lunch table
(Appropriate defined as at least 6 inches -1 foot away)
During lunch, does participant initiate conversational units or sequelics
with peers?
During recess, does participant initiate conversational units or sequelics
with peers?
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Responding to Peer Initiated Interactions (Lunch and Recess)
During lunch, does participant respond to peer initiated conversational
units or sequelics with peers? (For example, what are you eating?)
During recess, does participant respond to peer initiated conversational
units or sequelics?
Initiating Peer Interactions (End of School Day across three days)
Does participant initiate a conversational unit or sequelics with peers during
afternoon routine while packing up?
Does participant walk to cubby to get backpack with appropriate distance
from peers? (Appropriate defined as at least 1 foot)
Does participant initiate saying “goodbye” to peers before leaving school?
Responding to Peer Initiated Interactions (End of School Day across three days)
Does participant respond to peer-initiated sequelics or conversational units
during afternoon routine?
Does participant respond to peers saying “goodbye” before leaving school?
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Socially Appropriate Behaviors Throughout the Day (across three days)
When initiating sequelic or conversational unit peer does the participant make eye
contact with the listener? (1 sec or more)
With a peer initiated sequelic or conversational unit, does participant make eye
contact with speaker? (1 sec or more)
When talking to peer, does participant sit or stand at appropriate distance from
peers? (Appropriate defined as 1 foot)
Given a choice, does participant select activities with other peers?
Does participant place him or herself at appropriate distance if engaging in
activities with peers during trade in times (Appropriate defined as 6 inches – 1
foot)?
Does participant choose to play with peers as a trade in activity?
Number of sessions with IOA: ____________________________
Percentage of IOA: _________________________________
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