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ABSTRACT 

Autism is a neurological disorder that affects 1 in 110 children in the United States.  

Children with autism show deficits in the areas of language development, social skills, 

and behavioral and sensory functioning.  One subset area of deficit involves joint 

attention skills.  Joint attention entails the social sharing of new or novel information in 

the environment between two people using a gaze shift, vocalization, and/or gesture.  The 

current research examines a behavior-analytic model suggesting that tacting is a central 

underlying mechanism of joint attention.  Data from twenty-two participants in applied 

behavior-analytic instructional settings were analyzed based on relationships between 

tacting skills and joint attention abilities.  Participants were separated into three groups 

based on joint attention responding and initiation skills – Joint Attention Responders 

(JAR), Joint Attention Initiators (JAI), and Pre-Joint Attention Participants (PJA).  The 

tacting model suggests that the JAI group would show the highest joint attention scores, 

followed by the JAR group and then the PJA group.  Current data support this hypothesis 

and also suggest potential curricular sequencing involving the earlier introduction or 

tacting, social and imitation skills.  Further research utilizing standardized training of 

tacting repertoires with a larger number of children is recommended.      
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CHAPTER 1 
 

INTRODUCTION 
 

Currently, according to the National Center for Disease Control, autism is 

estimated to affect one in 110 children, with no relation to race, class, or socio-economic 

status (Rice, 2009).  With the incidence of autism on the rise and with no identified cause 

or cure, more research has started to focus on specific autism-related deficits in an effort 

to guide interventions for those affected with this disorder.  By focusing on these deficits, 

a better understanding of the disorder is achieved, while providing a basis for improving 

the strategies for intervention, in addition to offering families more accurate prognoses.   

A major deficit of concern involves joint attention.  Most of the existing literature 

on joint attention and children with autism is rooted in the cognitive developmental 

tradition of interpretation.  Given that, on one hand, the repertoires constituting joint 

attention are important for social functioning, and on the other hand, the fact that Applied 

Behavior Analysis is the only empirically validated treatment for children with autism 

(Rossenwasser & Axelrod, 2001; Myers, Johnson, & The Council on Children with 

Disabilities), it is vital for the field of behavior analysis to address joint attention with its 

own language and concepts.  Additionally, there has been little research concerning when 

and in what way to begin teaching joint attention skills to children with autism. 

Joint attention has been described as the triadic coordination of attention between 

two people and an interesting object or event (Bakeman & Adamson, 1984), and joint-

attention skills are said to form a basis for later communication (Anderson et al., 2007; 

Loveland & Landry, 1986; Mundy, Sigman, & Kasari, 1990, 1994; Smith, Mirenda, & 

Zaidman-Zait, 2007).  These repertoires are said to develop at around 9 to12 months of 
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age in typical children (Osterling & Dawson, 1994).  During this period of development, 

there are increased instances of reciprocal engagement as a child and an adult share focus 

on objects and events in their immediate surroundings.  The specific behavior patterns 

that constitute instances of joint attention include gaze shifts, pointing and vocalizations 

whose result is to direct another’s person’s attention to an object or event (Osterling & 

Dawson, 1994).    In children with autism, this developmental milestone occurs 

substantially later and sometimes does not occur at all.  Besides showing deficits in 

language skills, emotions, and showing an excess of severe behavior problems, including 

self-injury (Osterling & Dawson, 1994), children with autism also have difficulty with 

the behavior patterns that constitute joint attention (Curcio, 1978; Loveland & Landry; 

Mundy, Sigman, Ungerer, & Sherman, 1986; Wetherby & Prutting, 1984).  Osterling and 

Dawson (1994) demonstrated that by one year of age, differences can be identified 

between social and joint attention behaviors of children with autism and of typically 

developing children.  In addition, joint attention may be considered a prerequisite 

language-related skill and thus is a likely basis for later language development. Hence, it 

is important to explore these deficits in children with autism, to identify interventions for 

increasing the repertoires that constitute joint attention in children with autism, and, 

finally, to assess the possible predictive validity of joint attention for intervention success 

in children with this disorder. 

 When considering available research on joint attention, many authors writing in 

the cognitive developmental literature have attempted to explain joint attention in 

children with autism by reference to typically developing children.  In addition, the 

current cognitive developmental literature characterizes joint attention in terms of 
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intentional communication and the goal of communication in young children.  Thus, 

according to Sugarman (1984 as cited in Bruinsma, Koegel, & Koegel, 2004), as children 

develop from infancy their behaviors become “more goal directed, conventional, and 

purposeful” (Bruinsma et al., 2004, pp. 169), and around 6-9 months of age they are said 

to have acquired an understanding that their behaviors will have an effect “as a result of 

parents or other communicative partners attributing meaning to their actions” (Bruinsma 

et al., 2004, pp. 169).  In conjunction, intentional communication has been defined as 

behaviors that include eye gaze, protesting, requesting, answering, persistence, and 

vocalizations by the child, which continue and vary until the end goal is met (Bates, 

1979; Carpenter, Mastergeorge, & Coggins, 1983).  From the behavior-analytic 

viewpoint (to be discussed later), this change of behavior with the intent of achieving an 

end goal can be understood in terms of shaping by differential reinforcement of 

successive approximations.  From this viewpoint, terms like “understanding” are vague 

and/or at risk of implying more complexity than the behavior actually involves. 

A Functional Perspective 

When considering intentional communication, it is important to consider the 

function of the behavior – which is to say, what it accomplishes.   According to the 

cognitive literature, joint attention behaviors have two distinct functions: requesting, also 

termed protoimperatives, and commenting, also termed protodeclaratives (e.g. Bates, 

Camaioni, & Volterra, 1975; Curcio, 1978; Bruinsma et al., 2004).  It is recognized that 

the topography of protoimperatives can take many different forms including whining, 

crying, vocalization, and open-handed reaching (Carpenter, Nagell, Tomasello, 

Butterworth, & Moore, 1998; Curcio, 1978), while the topographies of protodeclaratives 
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include pointing, showing, and giving (Bates et al., 1975; Curcio, 1978). The 

topographies of both protodeclaratives and protoimperatives change and become more 

elaborate as an infant develops (Adamson & Chance, 1998).  In typical development, 

joint attention behaviors begin to develop by the end of the first year of life (Osterling & 

Dawson, 1994), and more complex patterns of social engagement, including the increased 

frequency of eye gaze in combination with other gestures, develop between 12 and 24 

months (Adamson & Chance, 1998; Bakeman & Adamson, 1984).   

Camaioni (1997) differentiates between the function and the structure of 

protoimperatives and protodeclaratives by differentiating between their intentionalities of 

communication.  Researchers have noted that when initiating protoimperatives, typically 

developing children use a person to obtain an object with the end result being a 

modification in the state of the world (Bates et al., 1975; Camaioni, 1997; Curcio, 1978).  

As characterized from that viewpoint, children must understand that an adult can behave 

as an agent to obtain an object.  In contrast, during protodeclarative bids, typically 

developing children use an interesting object or event to gain the attention of a person 

with the end result being a modification in the other person’s attentional state (Bates et 

al., 1975; Camaioni, 1997; Curcio, 1978).  Here the child must perceive the adult as more 

than just a causal agent, but instead represent the adult as “being interested or not 

interested in something” and the child intends to influence these internal states through 

protodeclarative bids for joint attention (Camaioni, 1997, pp. 219). 

The pattern of development for children with autism differs in that 

protoimperatives are more developed by one year of age than are protodeclaratives 

(Mundy et al., 1986). Camaioni (1997) points out that there is a 3 month window between 
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11 and 14 months when typically developing children will demonstrate and respond to 

protoimperative pointing but not to protodeclarative pointing.  Additionally, in this study 

of 14 typical one-year-olds, no participants demonstrated protodeclaratives before 

protoimperatives (Camaioni, 1997). 

Studies have shown that although children with autism are able to use gestures to 

request objects (protoimperative gestures) or to engage in social action routines, they 

nevertheless do not use gestures to share interest in objects or their properties (Mundy et 

al., 1986).  Camaioni (1997) suggests that this deficit in protodeclaratives may not be a 

deficit in the pointing or gestural communication repertoires; instead, he proposes that the 

declarative function of the behavior is not realized by children with autism.  This, from 

the cognitivist viewpoint, requires “a consideration of the interlocutor’s internal state, 

such as attention/interest” (pp. 223).  Additionally, in order for bids for joint attention to 

be successful, the child must shift his or her gaze between looking at the adult, then at the 

object or event of interest and then back to the adult.  Instances where the child 

commences a gaze shift from the adult to an object or event and then back to the adult are 

termed initiations of joint attention and can also be categorized as active joint attention 

bids.  In contrast, when an adult initiates a gaze shift or vocalization with a child, the 

child’s corresponding reactions are termed passive joint attention responses. 

Behavioral Deficits in Joint Attention 

Regardless of the terminology, in order for either active initiating or passive 

responding to be successful, an alternation of eye gaze on the part of the child is required, 

and this has been identified as a deficit for children with autism (Roeyers, Van Oost, & 

Bothuyne., 1998; Warreyn, Roeyers, Oelbrandt, & De Groote, 2005).  Osterling and 
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Dawson (1994) report that “the frequency and duration of looking at other persons was 

the single best predictor of a later diagnosis of autism” (pp. 256).  This is further 

confirmed in a follow-up study demonstrating that the amount of time spent looking at 

another person was a marker for autism in children at one year of age (Osterling, 

Dawson, & Munson, 2002).  Additionally, Mundy et al. (1986) used the Early Social 

Communication Scale (ESCS) to examine joint attention behaviors in children with 

autism.  This tool looks not just at the topography of behaviors, but also at their function, 

which allows for differentiation between the purposes of eye contact.  They discovered 

that when requesting a toy that was out of reach, children with autism utilized eye contact 

less frequently than typically developing children did.  On the other hand, during physical 

social play such as tickling, children with autism did not significantly differ from 

typically developing children.  

The cognitive developmental literature offers various explanations for this deficit 

of eye contact and attention in children with autism.  One of the more prominent 

hypotheses in the 1980’s and 1990’s was proposed by Baron-Cohen and colleagues 

(Baron-Cohen, Leslie, & Frith, 1985) and revolves around the idea that children with 

autism lack a theory of mind or the “intuitive understanding of mental states as opposed 

to physical states” (Frith, 2000, pp. 327).  Research has been interpreted as supporting the 

idea that children with autism cannot keep track of these mental states (Baron-Cohen, 

Tager-Flusberg, & Cohen, 1993).   It is said that without a theory of mind, children with 

autism are lacking the insight into normal social interactions, leading to “strangely 

limited social relationships” (Frith, 2000, pp. 328).  Additionally, this is seen as not only 
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leading to social deficits, but also as contributing to difficulties in typical communication 

skills and imagination.    

Hypothesizing that these children with autism have difficulty understanding 

mental states, and assuming that attention is a mental state, Phillips, Gomez, Baron-

Cohen, Laà, & Riviére (1995) devised a procedure to further support a theory-of-mind 

hypothesis to explain deficits in joint attention. In their task, a child with autism is placed 

in a room with an adult and the door is shut and locked from the inside by means of a 

latch near the top of the door (out of reach of the child).  In order to escape from the 

room, children with autism were allowed to stand on a nearby box or request that the 

adult open the door.  When confronted with this simple problem-solving task in a triadic 

situation (two persons and the lock) children with autism were more likely to use 

available tools than to engage in social interaction, including gestures meshed with eye 

contact, with another person to solve the problem (Phillips et al., 1995).  In terms of 

theory of mind, a plausible explanation for this result is the inability of children with 

autism to understand the role of attention in others’ actions and therefore the children 

participating in this experiment did not make eye contact.   

Although initially drawing support,  this theory-of-mind hypothesis was 

challenged by other researchers who pointed out that some social deficits in children with 

autism are very basic and emerge early in development, before theory of mind abilities 

develop in typical children (Klin, Volkmar, & Sparrow, 1992);  the theory-of-mind 

hypothesis does not account for these.  Baron-Cohen & Swettenham (1996) suggest that 

the abilities that infants demonstrate evolve into a theory of mind through either innate or 

experiential factors.  Preliminary research has supported this hypothesis by showing a 
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link from joint attention to the later development of theory of mind (Charman, Baron-

Cohen, Swettenham, Baird, Cox, & Drew, 2000; Phillips et al., 1995). Possibly, theory of 

mind, pretend play, and joint attention are rooted in a single underlying cognitive deficit 

(Jones & Carr, 2004).  Importantly, however, hypothesizing that children with autism 

lack theory of mind has not led to any empirically validated interventions to improve the 

abilities of children with autism.  Currently, the only empirically validated treatment for 

children with autism is applied behavior analysis which, does not appeal to theory-of- 

mind deficits (Rossenwasser & Axelrod, 2001)   

In addition to eye contact, another repertoire or cluster of behavior patterns 

involved in joint attention is that of pointing gestures.  Protoimperative pointing used for 

requesting has been shown to be stronger in children with autism, as compared to 

protodeclarative pointing used for commenting (Baron-Cohen, 1989 as cited in Bruinsma, 

et al., 2004; Camaioni, 1997).  Camaioni found that children with autism have more 

difficulty with producing and with comprehending a declarative point, than with 

producing an imperative point.  A third type of pointing is referential pointing (non social 

pointing to an object in a book), which often is not affected in children with autism 

(Bruinsma et al., 2004).  This indicates that the physical act of pointing is intact in 

children with autism, while social and communicative functions that involve pointing are 

deficient (Bruinsma et al., 2004; Camaioni, 1997).  Additionally, Wetherby and Prutting 

(1984) compared four typically developing children and four children with autism, 

examining the communicative functions of their behavior.  They found that the children 

with autism did not differ from the typically developing children in the number of 

communicative behavior patterns, but that the functions of the behavior patterns were 
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found to “quantitatively and qualitatively” differ (pp. 364).  The children with autism 

showed a greater percent of requesting behaviors than typically developing children did; 

however, typically developing children demonstrated higher percentages of requesting 

information, acknowledgement of others, showing off, and commenting.  Overall, 

children with autism were more likely to request items, while typically developing 

children were more likely to not just request, but also to interact socially and engage in 

patterns of joint attention (Wetherby & Prutting, 1984). 

For a full analysis of joint attention, it is important not only to describe the 

behaviors of the child, but also the behaviors of the relevant adult.  McArthur & 

Adamson (1996) point out that studies that focus solely on the behaviors of the child 

“risk neglecting the rich complexity embodied in the spontaneous and reciprocal quality 

of naturally occurring episodes of joint attention” (pp. 483).  By not just looking at the 

behaviors of the child, McArthur & Adamson were able to identify both how adults act to 

initiate episodes of joint attention and how children with atypical communicative 

development respond to the bids of their adult partners.  McArthur & Adamson 

distinguished between literal adult bids for joint attention as “those that emphasized a 

specific part of the environment by making it more salient perceptually, with or without 

conventional features” (pp. 486; i.e. tapping or shaking an object, or moving it into close 

proximity to the child’s face), as contrasted with conventional bids, “those that have an 

arbitrary, socially negotiated quality” (pp. 486; i.e. pointing or using words to refer to 

objects or events).  By distinguishing between types of bids for attention, McArthur & 

Adamson were able to show that children with autism not only have problems with joint 
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attention, but that adults interacting with children with autism used more limited bids for 

joint attention, at times relying on purely literal bids.   
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CHAPTER 2 

A BEHAVIORAL PERSPECTIVE 

Although the forgoing literature provides a valuable starting point, it is not very 

helpful for guiding the programming of behavior-analytic interventions for children with 

autism, for the language of behavior analysis and the theory that guides behavior analytic 

intervention are very different from the language and theory that pervades the cognitive 

literature.  Traditionally, the cognitivist viewpoint is centered around a mediational axis 

by which inferred processes such as thinking and knowing are taken as vital to explaining 

human behavior (Hineline & Wanchisen, 1989).  Outward behavior and actions are used 

as indices for understanding these underlying constructs.  This thinking and knowing, 

with the help of working memory and short-term memory, is said to influence further 

action.  Additionally, rules are invoked in cognitivist theory, as entities used by the 

individual at most levels of input processing and performing actions.  These rules may 

not follow a rational logic as in mathematics or philosophy, but instead are taken as 

operative principles that underlie the organism’s thinking (Hineline & Wanchisen, 1989).  

In recent years, cognitivist theory has included a distinction between these implicit rules 

and explicit rules, with the latter corresponding closely to rules as posited by behavioral 

theory.    

By contrast, Skinner, with his advocacy of radical behaviorism, suggested an 

environment-based account to explain behavior and chose to include private events (those 

occurring within the person and inaccessible to the outside world) as activities, but with 

no special causal role in determining overt behavior (Hineline & Wanchisen, 1989).  

Essentially, behavior analysis looks at how the environment and behavior interact 
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reciprocally, with a focus on “what an organism will do, and when” (Hineline & 

Wanchisen, 1989, p. 234), as contrasted with how an organism will do something.  This 

how question is often answered by detailed elaborations of the what and when. 

In examining this further, Zettle and Hayes (1982) suggest that behavioral change 

cannot occur without a change in the context.  One change in context can come from the 

introduction of rules to be followed in that context, forming subsets of behavior termed 

rule-governed.  They also suggest that this change in context can come from instructions, 

in the form of rules for someone to follow.  Zettle and Hayes state that rule-governed 

behavior involves two distinct sets of contingencies: contingencies whereby the behavior 

of interest interacts directly with the nonverbal environment, and behavior maintained by 

the social consequences associated with following or not following a rule, that describes 

the first set of contingencies.  When specifically examining instructions as a subset of 

rules, it is useful to focus not on the topography of behavior specified by the rule (the first 

contingency defined by Zettle and Hayes), but instead on the social consequences 

mediated through others.  Instructions are often similar to, but have a different quality 

than rules – a rule connotes a more stringent adherence whereas instruction can have 

character more of a guide or a suggestion.  The verbal behavior of the person providing 

the instruction can greatly influence the completion of the instructions.   

This person stating a rule or instruction is termed the speaker.  Zettle and Hayes 

(1982) point out that the two most important functional units for the speaker are tacts and 

mands. In behavior analysis, a tact is a verbal response (keep in mind that in behavior 

analysis, verbal does not equate to vocal; “verbal” can include gestures and/or other 

forms of communication) occasioned by a particular discriminative stimulus.  The 
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speaker’s behavior is said to bring the listener into contact with his or her environment.  

A mand is “a verbal operant in which the response is under the control of conditions of 

reinforceability by the speaker and antecedents indicating an availability of a relevant 

consequence” (Zettle & Hayes, 1982, pp. 79).  Less technically stated, the speaker’s 

mand is seen as a request for the listener to provide a specific consequence to the speaker.  

If the speaker is manding, then this listener may respond with what Zettle and Hayes term 

as “pliance” or behavior “primarily under the control of apparent speaker-mediated 

consequences” (pp. 80).  If the speaker is tacting, the listener may respond by tracking – 

“behavior under the control of the apparent correspondence between the rule and the way 

the world is arranged” (pp. 81).  The response of the listener then influences the behavior 

of the speaker, not by providing a specific reinforcer to the speaker, but by the mere 

indication of the listener’s having reacted to the speaker’s utterance in ways that directly 

provide consequences to the listener him- or herself.  Although not all tacting and 

tracking is necessarily rule-governed behavior, this initial tacting, which typically leads 

to a tracking in a joint attention sequence is in a way implicitly rule-like.  If a speaker 

were to say “purple” to describe a grape, this wouldn’t be considered a rule.  However, 

when stating “a purple hot-air balloon” to the listener, this is much more rule-like, 

because it could more explicitly be stated, “If you look over there, you will see a purple 

hot-air balloon.”  

Of additional interest is the contrast between the ways in which the disciplines of 

behavior analysis and cognitive-developmental theory classify covert events, for this 

contrast may provide one key to understanding joint attention.  Cognitivist interpretations 

infer that information processing underlies and supports overt action (Hineline, 2004), 
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which fits nicely into the intentional perspective of social sharing associated with joint 

attention.  A child who is initiating a joint attention bid with an adult, then, is said to have 

the intention of sharing the interesting event with the adult in a social way.  In contrast, 

behavior analysts view statements of intent as parts of behavior itself, not as special 

causes of behavior (Hineline, 2004).  Neuman (2004) points out that “the stimulus 

conditions that occasion [speaking of the mind, unconsciousness, and intention], 

including the relations to which they refer, are of interest to behavior analysts, even 

though the constructs are not part of their explanation of behavior” (p. 55).  Additionally, 

intentions are not appealed to as causes of behavior, because “causes must be a sufficient 

condition for what is being explained” (pp. 57) and the causes of intentions must 

themselves be examined.  By this view, the causes of intent may be best accounted for 

through a history of reinforcement based on contingencies, and are maintained by the 

verbal community.  Therefore, from this viewpoint, initiations of joint attention are said 

to be based on the reinforcement history of the child, the contingencies in the child’s 

environment, and the adult with whom the child is interacting (Neuman, 2004).  This is 

the basis for the model proposed later in the present paper. 

Especially since Lovaas’ (1987) study, applied behavior analysis looks to provide 

individualized, data-based programs for intervening with children with autism while 

guided by the language and concepts of behavior analysis (focused upon  reinforcement, 

contingencies, and environmental events), which grew from the work of B.F. Skinner.  

Since behavior analysis has become the only empirically validated treatment for children 

with autism and has been supported by both state and federal agencies as the treatment of 

choice for children with that disorder (Collaborative Work Group on Autistic Spectrum 
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Disorders, 1997; Department of Health – New York, 1999; MADSEC Autism Task 

Force, 1999;  U.S. Department of Health and Human Services, 1999), it is important for 

behavior analysts to attend closely to the data if not the interpretations offered by the 

cognitive-developmental literature on joint attention – not only to establish a behavior-

analytic link, but also to provide a comprehensive behavior-analytic interpretation of joint 

attention in order to better guide intervention.   

When developing this link, it is important to first identify already existing bases 

for a bridge between cognitive-developmental interpretation and behavior analysis -- 

specifically, a bridge based upon verbal behavior.  As noted, much of the cognitive 

developmental literature is focused on the end goal or function of the communicative 

behavior.  In fact, since individual behaviors that occur as part of joint attention, such as 

pointing, also occur in non-social contexts, cognitive-developmental researchers have 

suggested that the function, either commenting or requesting, rather than the 

topographically defined response of pointing, should be the focus (Wetherby & Prutting, 

1984; Camaioni, 1997).  In complementary fashion, for behavior analysts the role of the 

verbal behavior perspective is to “analyze the functional role of what is commonly 

referred to as language and communication” (Bailey & Wallander, 1999).  It is therefore 

apparent that a common theme of functionality can provide a basis for interrelating the 

cognitive developmental and behavior-analytic areas of discourse.   

Dube, MacDonald, Mansfield, Holcomb, and Ahearn (2004) point out that within 

developmental psychology, the broad definition of joint attention “incorporates an 

unacknowledged Skinnerian-like functional distinction, although it is not described as 

such” (pp. 198).  Therefore, not only is it important from an intervention standpoint for 
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behavior analysts to address joint attention, it is an ideal arena in which to expand upon 

the existing cognitive developmental literature.  These authors also suggest that by 

developing a more in-depth behavior-analytic account of joint attention, the opportunity 

arises “to increase the common ground shared by behavior analysis and cognitive 

developmental psychology” (Dube et al., 2004, pp. 205).  Furthermore, these authors 

underscore the necessity for that bridge by suggesting that both disciplines most likely 

will agree that children with autism should not be taught rote, whereby topographically 

similar behaviors would be induced to match those of conventional joint attention 

initiation, but instead should be given interventions based on close analysis of the 

functions of the behavior.  This analysis also might serve to increase the acceptance of 

behavior analysis and the “benefits of functional organizing principles for analysis and 

intervention that are so important to the field” (Dube et al., 2004, pp. 205). 

 By way of brief background, Skinner (1957) coined the term “verbal behavior” in 

an effort to classify behavior whose consequences are mediated through another person.  

He noted that verbal behavior included vocal speech, but also any other vocalizations, 

gestures, or written words (Bailey & Wallander, 1999), so long as it was 

“communicative” and its consequences were mediated by another person, that person 

being identified as the listener (or collectively, as the verbal community).  Additionally, 

Skinner included private events (including activities such as thinking and perceiving) as 

behavior, stating that, “an adequate science of behavior must consider events taking place 

within the skin of the organism, not as psychological mediators of behavior, but as part of 

the behavior itself” (Bailey & Wallander, 1999, p. 228).  In order to account for private 

events and to consider them as behavior controlled by the same stimulus-response 
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relations as other behavior, it is important to look at the function of language and 

communication (Bailey & Wallander, 1999; Hake, 1982) 

 When exploring the function of joint attention behaviors from a behavior analytic 

perspective, one of the starting points is to distinguish, in the behavior of typically 

developing people, between a response to joint attention bids, as distinct from the bids, or 

initiations themselves of joint attention, for these are functionally different classes of 

behavior (Dube et al., 2004; Jones & Carr, 2004).  When distinguishing between these 

two aspects of joint attention, much of the literature formulates scenarios between a child 

and an adult.  One aspect of this is unnecessary and potentially confusing, for the 

function of behavior does not change on the basis of whether one is a child or an adult.  

The pervasiveness of the adult/child convention in the literature is confusing because it 

does not allow for an easy interrelation between initiating and responding.  In one of the 

few behavior analytic interpretations of joint attention, Dube et al. distinguish between a 

child and an adult and they focus only on the initiating of joint attention.  They limit 

themselves here because they do not analyze the behavior of the adult (i.e. of the person 

responding).  They also, by default, create four different categories by dividing people 

into two different categories (child and adult): child initiator, adult responder, child 

responder, and adult initiator.   

This unnecessarily proliferates the categories.  Instead, traditional behavior 

analysis would encourage the use of the terms “speaker” and “listener” to describe the 

two people involved in the joint attention situation.  The speaker is the person initiating a 

bid for joint attention and the listener is the person reacting with a joint attention 

response.  In the vernacular, a speaker is often defined as a person who utilizes vocal 
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speech, while a listener is someone who comprehends the language, usually in the 

auditory mode.  In this instance, the speaker is the individual beginning a communicative 

sequence and the listener is the target of the speaker’s verbal behavior, in that the listener 

“sets the occasion for verbal responses on the part of the speaker” (Bailey & Wallander, 

1999, pp. 118).  In continuing to examine joint attention responding, Dube et al. (2004) 

suggest that when a child (the listener) responds to a joint attention bid by an adult (the 

speaker), the consequences “are related to compliance with the adult’s mand for attending 

behavior” (pp. 199).  This appears to align with the term “pliance” introduced by Zettle 

and Hayes (1982).  

 Although Dube et al’s account provides one part of the story, research with 

typically developing children and their responses to joint attention suggests that 

something else may be at work.  Corkum and Moore (1998) were able to teach  8-9 

month old infants who had not yet developed joint attention skills to follow gaze shifts:  

they reinforced this behavior by activating a toy when the experimenter shifted his/her 

gaze.  Jones and Carr (2004) suggest that when the listener is responding, the listener has 

learned to look where someone else is looking, on the likely basis of this behavior having 

been reinforced by seeing interesting objects or events.  This finding points to a different 

behavior-analytic term, tracking, which, as relevant to rules, is defined as “rule-governed 

behavior under the control of the apparent correspondence between the rule and the way 

the world is arranged” (Zettle & Hayes, 1982, pp. 81).  For example, if the speaker shifts 

her gaze toward the ground to look at a caterpillar and the listener is tracking, he will 

look down and see a caterpillar on the ground, because when he has previously followed 

an eye gaze, he has seen something interesting in the environment.  If, in fact, there was 
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not a caterpillar on the ground, tracking by the listener would subsequently be less likely 

to occur when the same speaker labeled another object or event.  In Skinner’s (1957) 

terms this is, in effect, the “listener’s ‘belief’” or the “probability that he or she will take 

effective action with respect to a particular verbal stimulus” (pp. 88) from the speaker.  

Along these lines, the speaker first establishes eye contact with the listener, and 

then, through a gaze shift, is actually tacting, which is similar to protodeclarative 

pointing.  As discussed previously, in behavior analysis, tacting is a verbal response1

In the following joint attention episode, it is possible to see how a joint attention 

exchange can involve tacting, but more importantly it suggests the way in which the 

speaker’s behavior of tacting is reinforced.  In Figure 1, suppose a hot air balloon is 

flying in the distance:  A father sees it (a discriminative stimulus – SD), looks at his child 

 

occasioned by a discriminative stimulus, in this case, an interesting object or event.  In 

the previous example, the speaker is tacting an interesting object or event, although the 

gaze shift alone does not specify the object or event, which is why many people would 

also add, “It’s a caterpillar.”  Additional support for tacting being involved in joint 

attention comes from the definition of a tact.  According to Skinner (1957), a tact is a 

“verbal operant in which a response of a given form is evoked (or at least strengthened) 

by a particular object or event or property of an object or event” (pp. 82).  Along these 

lines, Skinner points out that in a tacting sequence, the presence of a given stimulus raises 

the probability of a tact.  In other words, in order for a tact to occur, the tacted stimulus 

must be present.  In the case of joint attention, the event or object is present in a triadic 

joint attention situation.  

                                                 
1 Remember that in behavior analysis, verbal does not equate to vocal; “verbal” can include gestures and/or 
other forms of communication.  
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(a discriminative stimulus – SD) and then shifts his gaze back upward to the sky, while 

adding, “A hot air balloon!” (response to the discriminative stimulus – RV).  While this 

may appear to be a mand for the child’s attention (to look in a particular direction), the 

real value lies with the listener, who by following the father’s gaze shift and point (a 

discriminative stimulus – SD) gets to see the hot air balloon.  Therefore, this exchange 

could more accurately be seen as tacting by the adult and tracking by the child.  It follows 

that when a child with autism acts as a listener in a scenario such as this, the function of 

tracking entails gaining new information or seeing an interesting event.  When the same 

child with autism assumes the role of speaker, the function of his tacting becomes a 

benefit to the listener.  In a tacting instance, the behavior of the speaker benefits the 

listener by “extending his/her contact with the environment” (Skinner, 1957, pp. 85).  In 

this way, joint attention can be thought of an instance of tacting an interesting event or 

object in the environment, and thus, the Tact Model to account for joint attention is 

developed. 
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Figure 1.  The Proposed Tact Model for Joint Attention 
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Other researchers have supported the idea that, as postulated in this model, the 

motivation for responding reactively may differ from that for initiating (Dube et al., 

2004; Whalen & Schreibman, 2003).  According to the model, by responding to a bid, a 

person can come in contact with interesting or useful features of his/her environment, and 

according to Corkum and Moore (1998) this extrinsic reinforcement is the motivating 

factor behind the listener’s response.  That is, the reinforcer derives primarily from the 

object or event and not from any direct consequences that the speaker might supply 

(Jones, Carr, & Feeley, 2006).  When considering the initiation of joint attention, Jones et 

al. suggest that these behaviors are reinforced by social interaction; in this model, the 

speaker is bringing the listener in contact with the environment, resulting in this social 

interaction.  Furthermore, Jones and Carr (2004) point out that joint attention initiation 

requires “true social motivation” (pp. 15).   

Interestingly, the Tact Model also may account for findings by McArthur and 

Adamson (1996) previously described.  The behavior of the listener is now seen as 

directly impacting that of the speaker.  If the listener does not offer a vocal response, 

facial expression or any acknowledgment of the speaker’s tacting, the speaker’s behavior 

is not reinforced, because the real value to the speaker is bringing the listener in contact 

with the environment.  If no such effect or result is discerned by the speaker, there will be 

little value to that speaker for repeating behavior of this kind in the future.  It follows 

from this analysis, that, if a parent (the speaker) makes a joint attention initiation to his or 

her child (the listener) and the child does not acknowledge the bid for initiation, the 

likelihood of the parent making a similar initiation next time is decreased.   
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More specifically, McArthur and Adamson (1996) differentiated between the 

more socially conventional bid for joint attention and the literal bid with added perceptual 

salience which enhances the likelihood of gaining attention. That is, the most natural way 

to initiate joint attention is through conventional bids relying on gaze shifts, words 

referring to the object or event, and pointing.  If a parent attempts these behaviors to 

initiate a joint attention bid, and reinforcement for these behaviors is seldom or ever 

provided by the child, the parent may attempt to make the object more salient to the child 

by adding behaviors that constitute a literal bid, such as tapping or shaking the object or 

moving it in front of the child’s face.  If this is met with some acknowledgment and 

social reinforcement by the child (the listener), then the speaker’s behavior is being 

reinforced and is more likely to occur in the future.  McArthur and Adamson did find that 

parents with children with autism used more limited bids for joint attention and at times 

relied purely on the literal bids.   

This modification in behavior, based on differential reinforcement, is termed 

shaping.  By definition, shaping involves reinforcing successive, increasingly accurate 

approximations of a response determined by a trainer’s reactions.  From one perspective, 

the child listener is the trainer, reinforcing successive approximations of the parent’s (the 

speaker’s) bid for joint attention.  Through shaping, the parent’s bids begin to focus more 

on increasing the salience of the object or event for the child and less on the socially 

based conventional bids for joint attention.  Of particular importance is the type of 

reinforcement that is provided for these successive approximations, for the social 

consequence that is typically provided to a speaker for assisting a listener has been shown 
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to not be potent as a reinforcer for the behavior of children with autism.  By definition, 

one of the key deficits in children with autism is that of social relatedness.  Therefore, 

this spontaneous tacting on the part of the child speaker with autism is unlikely to be 

properly shaped if the assumed social reinforcers usually built into a tact fail to increase 

or even maintain the tacting behavior of the speaker (Holth, 2005).  By definition, a 

reinforcer can only be a reinforcer if it increases the occurrence of future behavior.  Holth 

(2005) points out that “the extent to which someone follows another person’s orienting, 

and the extent to which one operates to get others to follow one’s own orienting depends 

on previous consequences of such behavior” (pp. 167).  If the child is less likely to 

spontaneously tact interesting events in the environment in the future, then we cannot say 

that social responsiveness is a reinforcer.   

In addition, this type of analysis may shed light on interventions related to 

teaching children with autism joint attention skills.  Notably, it may be possible to teach 

parents and caregivers special skills for providing social reinforcement to shape a child’s 

bid for joint attention.  Additionally, the speaker’s discriminating the listener’s interests 

and preferences will likely be important when devising arrangements for teaching joint 

attention.  The speaker needs to be able to understand the preferences of the listener, 

while also recognizing the listener’s lack of interest in a topic.  This will likely influence 

the occurrence of tracking during the current instance and also in future situations.  

Additionally, joint attention may be related to imitation.  Children often learn 

through the environment by imitation, which is not only of benefit to the child, but also 

reinforces the behaviors of the adult.  As can be discerned in the ubiquitous games of 
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“peek-a-boo” and “pattycake,” parents often enjoy seeing their children imitate their own 

behaviors.  This again relates to shaping.  A parent’s behavior may be shaped by the 

child’s imitation or lack thereof.  In the case of joint attention with a typically developing 

child, a parent may initiate an instance of joint attention with a child by pointing to a 

butterfly in the environment and saying “butterfly.”  The typically developing child most 

likely follows the gesture and sees the butterfly.  Additionally, the child may imitate the 

point and vocalization by the parent in referring to a nearby caterpillar.  The child points 

and says “caterpillar.”  This joint attention initiation is not only beneficial to the parent 

because he or she can see the caterpillar, but it also is imitating the parent’s actions which 

reinforces the parent’s future behavior.   

In relating back to the cognitive-developmental literature, a tact in the above 

analysis is very similar, if not identical to, a protodeclarative.  As previously defined, a 

protodeclarative is a comment about an object or an event using pointing, showing, 

giving etc. (Bates et al., 1975).  Different authors have defined protodeclaratives in 

different ways, however. Some have suggested a definition similar to that of tacting, by 

stating that a protodeclarative is “calling another individual’s attention to an object or 

interest” (Bruinsma et al., 2004, pp. 170; Wetherby, Cain, Yonclas & Walker, 1988).  

These usually develop after protoimperatives or requests.  A protoimperative is very 

similar to the behavior-analytic term “mand” or request.  When the speaker mands or 

uses a protoimperative, he or she is making a request to the listener for a specific object 

or action.   
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In different psychological language, Camaioni (1997) suggests something similar 

by stating that when using protoimperatives the child uses a person to obtain an object, 

but asserts that protodeclaratives result in the modification of the other person’s 

“attentional state,” with the understanding that the other person is “interested or not 

interested in something” and that the child can influence this.  This relationship is similar 

to the behavior analytic term for a tact, in that the function of a tact is to inform the 

listener and the speaker can alter the accuracy of a tact to influence the listener (Bailey & 

Wallander, 1999).  For instance, if a person (the listener) does not have a window in his 

office, he may ask someone (the speaker) nearby to look out the window and see what the 

weather is.  If the speaker doesn’t particularly like the listener, he could alter his response 

to say, “Its bright and sunny,” when there are really rain clouds outside leading the 

listener to leave the umbrella at the office and get drenched in the rain (Bailey & 

Wallander, 1999).  In this instance, the speaker has influence on the listener by tacting the 

weather. 

Existing Interventions for Joint Attention  

Although a behavior-analytic model of joint attention may lead to more effective 

interventions (MacDonald et al., 2006), some researchers have attempted to teach 

children with autism joint attention skills without a model as guidance, other than the 

general application of behavioral principles.  For example, Whalen and Schreibman 

(2003) taught children with autism topographically defined joint attention responses and 

initiations using a behavior analytic, hierarchical level system, based on a task analysis of 

joint attention behaviors.  During both initiation and response training, access to desired 
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toys was used as a reinforcer.  The protocol for response training was based on the 

following: response to hand-on-object, response to object being tapped, response to 

showing object, eye contact, following a point, and following a gaze, with a child 

required to meet mastery level (based on the performance of typically developing 

children) before moving to the next level.  The initiation training contained only two 

levels, but more behaviors were required to advance past the first level.   This first level, 

coordinated gaze shifting, required that when the child was engaged with a toy, he or she 

should shift his or her gaze from the toy to the adult for the purpose of social sharing 

within 10 seconds of receiving a toy.  If the child was not able to do this in two attempts, 

prompting was utilized and faded until the child could do this independently.  

Protodeclarative pointing was the focus of the second level, in which a novel 

environment was created every 5 minutes to offer more pointing opportunities.  This 

environment included new pictures on the walls and new toys in the room, to encourage 

the child to point to the novel stimuli.  The child was required to point to a picture within 

10 seconds of entering the area, which was followed by a prompt if this was unsuccessful 

in two attempts (Whalen & Schreibman, 2003).   

Results indicated that children with autism can be taught both responding and 

initiating joint attention behaviors.  For four subjects, the effects did not endure long-term 

for initiation, however, and one of the five subjects was not even able to participate in the 

initiation training.  The authors appealed to the child’s low mental age in accounting for 

this child’s not being able to participate, and they suggest that more research needs to be 

done regarding when it is appropriate to begin introducing joint attention training to 
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children with autism (Whalen & Schreibman, 2003).  The authors also suggested that for 

the other four participants the initiation, behaviors may not have been maintained – either 

because parent training had not been accomplished or because initiations are normally 

maintained by intrinsic motivation.   

Additionally, Jones et al. (2006) reported success in teaching joint attention 

initiation skills to children with autism, using a discrete-trial format with some Pivotal 

Response Training procedures.  Unlike the procedure of Whalen and Schreibman (2003), 

this intervention attempted to utilize natural consequences of participating in a joint 

attention sequence – consequences that typically include the person who is the subject of 

the bid commenting on the toy and then the two people engaging together in activity with 

the toy (Jones et al., 2006).  The researchers noted, however, that these activities are 

typically not effective as reinforcers for a child with autism, so they added “specific 

idiosyncratic forms of social attention” (e.g. a loud “Wow!,” a big smile, or a brief tickle, 

identified as effective by the parents and teachers) which was individualized to the child.  

They then paired the idiosyncratic reinforcers with more traditional reinforcers such as 

playing with the toy. Jones et al. noted that this should maintain the interaction and 

“strengthen the social aspects of the joint attention episode” (pp. 793), but it is not clear 

whether the idiosyncratic reinforcers were ever faded out.  Additionally, Jones et al. 

encountered great variability across children in the time that it took to master the skills, 

especially for initiating.  For the five participants the number of sessions required to 

master the joint attention skills ranged from 26 to157.  With between 1 and 4 sessions 

accomplished each day, the child who needed 157 sessions thus received between 40 and 
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157 school days (approximately 2 to almost 8 months) that included training focused 

upon this skill.  In addition, it is possible that many other factors were contributing to his 

acquisition of joint attention skills, especially if the child’s program book was not 

specifically tracked during this time.  The authors note that these children did have 

programs related to child choice/preference and rapport-building built into the preschool 

curriculum.  Possibly the pairing procedures, in which the presence of staff members and 

aides becomes reinforcing for a child due to the non-contingent reinforcement offered by 

these individuals, associated with rapport building, added to the effectiveness of the joint 

attention interventions.  Once the skills were learned with a staff member, they did 

generalize more easily to other people.   

Summing Up  

If the current Tact Model can be supported by data, this model offers a systematic 

basis for joint attention programming for children with autism.   Currently, with no 

detailed data-based behavioral account in the literature that addresses functionally distinct 

components of joint attention, it becomes quite difficult to develop interventions for 

teaching the repertoires of joint attention to children with autism.   

 Additionally, it is unclear when exactly joint attention interventions should begin 

for children with autism.  Whalen & Schreibman (2003) attempted to teach joint attention 

behaviors to children with autism; however, they concluded that they had attempted to 

introduce the training before some participants were ready, which resulted in failure. 

Additionally, Jones et al. (2006) reported success in teaching joint attention initiation 

skills to children with autism, using a discrete-trial format with some Pivotal Response 
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Training procedures, which entail incorporating natural consequences and activity 

interspersal.  These natural consequences were paired with more individualized, 

idiosyncratic reinforcers; however, it is unclear as to whether the latter were ever faded 

out.  Hence the initiations may have had functional properties of mands, and thus not 

have represented a true synthesis of bids for joint attention.  

Additionally, Jones et al. (2006) encountered extreme variability across children, 

in the time that it took to master the skills.  This was especially the case for initiating, 

which speaks to the need to know when it is appropriate to introduce joint attention 

interventions to children with autism and to identify the programs that must be part of a 

child’s curricula if this is to be effective.  Also, it is noted that during typical 

development, joint attention skills emerge first with a familiar person and then generalize 

to unfamiliar people.  This is true for other repertoires as well, such as the behavior of 

initiating social interactions (Pellechia & Hineline, 2007).  For this reason, it is very 

important to measure generalization of joint attention skills in children with autism with 

both familiar people and unfamiliar people.   

For their interventions to be successful, children with autism need to be in 

appropriate instructional activities a large proportion of the recommended 25 to 40 hours 

per week. Time spent in inappropriate training or lengthy training that is not coordinated 

with a systematic instructional sequence is unethical, for it could squander the child’s 

window of opportunity.  Therefore, it is very important to identify the best time to 

introduce particular kinds of interventions – a principle that is especially pertinent for 

repertoires of joint attention, which surely build upon other repertoires.  Within 
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psychology, “models” are often introduced to account for specific behaviors (in relation 

to their extended contexts, including the context of developmental sequence), and more 

importantly, to identify potentially meaningful interventions addressing the behavior of 

interest.  In the case of joint attention, a behavior analytic model is very important to 

develop, given the unique effectiveness of this type of approach.   

In principle, the Tact Model can easily be coordinated with existing effective 

programs of intervention, but it still remains unclear when this intervention should be 

introduced.  Although it appears that Jones et al. (2006) may have started to develop a 

viable procedure for conditioning social responsiveness as a reinforcer for children with 

autism, it is necessary to know whether there is, and if so to when is, an appropriate time 

to incorporate these procedures into a child’s curriculum, so as to minimize the time 

spent on teaching the skill.  Any time spent away from unsuccessful intervention is very 

costly.  The study reported here is an initial effort toward provide a basis for such 

judgments.  
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CHAPTER 3 
 

METHODS 
 

The current study was part of a larger autism study being conducted by the 

behavior analysis lab at Temple University, whereby data are gathered from classrooms 

around the Philadelphia area in which behavior-analytic interventions are implemented 

for children with autism.  The strategy of that project is to assess:  which combinations of 

curriculum and technique work for which children (given that the mix of characteristics 

of children with autism varies widely) with what resources (in terms of staffing levels and 

staff expertise) in public schools.  The research team postulates that the effectiveness of 

various behavior analytic curricular alternatives will prove to be substantially dependent 

upon the expertise of the implementing staff and upon the available monetary resources 

and time.  The results of the study should provide a basis for identifying which programs 

will be most feasible and effective for a given school system, keeping in mind that all 

programs must be individualized to fit the characteristics of particular children while 

accommodating immutable limitations upon resources. 

Joint attention is a fairly new focus for behavior analysis, and hence there is at 

present no single definitive way in which to model or measure the joint attention 

behaviors or to evaluate the proposed Tact Model. Thus, the current joint attention 

assessment was developed primarily from pilot work conducted by the research team 

from 2005 to 2007, building upon the work of Dube et al. (2004), Lord, Rutter, DiLavore, 

and Risi (2003), MacDonald et al. (2006), and Whalen, Schreibman, and Ingersoll 

(2006). Another recent study assessing joint attention skills also utilized a similar 
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combination of assessments (Isaksen & Holth, 2009).  The assessment to test the Tact 

Model incorporates research by Lerman et al. (2005).  Therefore, this evaluation includes 

elements taken from the research of all of these groups, along with some additions that 

specifically target the behavior of tacting.     

The aforementioned Temple University Research team already incorporates a 

brief joint-attention assessment within its assessment battery, so the current study and 

procedure will be an elaboration of the existing assessment.  This procedure to measure 

joint attention facilitated the separation of the participants by joint attention abilities.  

Post-hoc analyses sorted the participants into three groups:  joint attention initiators 

(JAI), joint attention responders (JAR), and pre-joint attention (PJA) participants. In 

addition, the participants’ repertoires of tacting were assessed.  With respect to that 

assessment, the proposed model predicts that 

• the JAI participants will have the highest tacting scores, 

• the JAR participants will have the next highest tacting average, 

• the PJA participants should have the lowest tacting score,  

• instructional programs that distinguish these groups from one another will 

emphasize tacting more than manding, and 

• this research should provide more details regarding when it is appropriate 

to be introducing joint attention programs, by distinguishing the programs 

that are unique to those who have initiation skills, response skills, and/or 

have not yet developed prerequisite skills for joint attention.  
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In addition to the joint attention measures, other assessments were included in the 

Temple University study to track child progress.  Two assessments that were of particular 

importance to the present study were the Vineland Adaptive Behavior Scales – II 

(Sparrow, Cicchetti, Balla, 2006) and the Brigance Inventory of Early Development – II 

(Glascoe, 2004).  Both of these assessments are designed to assess typically developing 

children, but they also have been widely used to evaluate children with autism.  By 

administering these assessments, it should be possible to see how children with autism 

compare to other typically developing children and to identify where these children fit 

along the developmental trajectory.   

Pilot research showed that some children with autism do demonstrate some joint 

attention skills, with a few children even able to initiate an instance of joint attention.  

While these instances are very infrequent compared to those of typically developing 

children, the characteristics of these particular children and their curricular sequences are 

very important to examine.  By administering the Brigance Inventory of Early 

Development – II and the Vineland Adaptive Behavior Scales – Second Edition, the 

researcher was able to determine whether the children with autism who are showing some 

joint attention behaviors all share similar developmental characteristics, and whether they 

had been exposed to similar curricular sequences.  In addition, the Brigance Inventory of 

Early Development-II and The Vineland Adaptive Behavior Scales were subjected to 

correlational and cluster analyses to assess which developmental skills are related to 

tacting and to joint attention skills in children with autism. 
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Participants 

Twenty nine children, three to six years of age, from that ongoing study were 

recruited to participate in the current study.  Each of these children was receiving up to 

25 hours per week of intervention procedures in a behavior-analytic classroom.  The 

research team had already incorporated a brief joint-attention assessment within its 

assessment battery, so the current study and procedure was an elaboration of the existing 

assessment.   

Apparatus and Materials 

General testing area. All assessments took place at the child’s school, and in 

each case, attempts were made to standardize the space within which observations 

occurred, even when structural constraints made this difficult to accomplish.  Because 

there were different behaviors of interest occurring simultaneously, all parts of each 

assessment were videotaped for later review and coding. 

Joint interactive play. 

- Interactive Play Area: Approximately 10 feet by 10 feet long, taped off into 

two rectangles measuring about 5 feet wide and 10 feet long, when possible. 

- Interactive Play Toys: The two rectangles contained  identical toys: a Sesame 

Street Pop n’ Pals, a toy car, a toy frog, a toy cell phone, a book, a shape 

sorter, a baby doll, play plates and utensils, a textured block, and two pieces of 

string.  The choice of toys was based on toys used in the Autism Diagnostic 

Observation Schedule (ADOS; Lord et al., 2003), and many of the children in 
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pilot research had readily engaged with these toys and showed preferences for 

several of the items.   

Blocking, teasing and mechanical toy activation. 

- Blocking rectangle: Approximately 1.5 ft. by 2ft of flexible plastic.  

- Remote controlled car 

Following a point to pictures. 

- A folder with pictures of a frog, boy, train, flower, butterfly, and dog.   

Initiation tasks. 

- Remote controlled barking dog 

- Remote controlled drumming bunny 

- Book (My First Look at Noises; Yorke, 1991) 

Tacting tasks. 

- 12 picture cards 

- 24 small objects commonly found in a preschool classroom; 12 were the 

objects that were also in the picture cards and 12 were new objects 

- Animal Puppets: dog, tiger, cow, elephant 

Procedures 

Joint interactive play.  Based on the report by Dube et al. (2004), the initial 

assessment began with a short play   session between the child and his or her classroom 

aide, when the aide was available and willing to participate.  The child and the aide 

played together for 2.5 minutes in the interactive play area.  The aide was instructed to 

play with the child as he or she would during a typical naturalistic teaching or play 
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session.  However, the aide was allowed to stay in only one of the rectangles, whereas the 

child could move freely throughout the 10 ft. by 10 ft. area and play with either set of 

toys.  This created a concurrent choice procedure.  The aide was also told to not prompt 

the child through any actions, nor to make any requests, except for “sit down” if the child 

left the 10 ft. by 10 ft. area.  This was done because the focus of the session was to view 

what the child would spontaneously do, without prompting by or a mand from the aide.  

This session also served as a “warm up” for the child to become acclimated to the setting 

with a familiar person. 

Upon completion of the 2.5 minutes, the researcher exchanged places with the 

aide and began playing with the child.  The instructions for the aide also applied to the 

researcher, and the researcher also played with the child for 2.5 minutes.  Pilot research 

had indicated that, because of the variety of available toys, the toys need not be changed 

between these two sessions.  Typically the children in the pilot studies did not become 

uninterested in the toys by the end of the five minutes.  This brief play session allowed 

the researcher to begin to build rapport with the child and establish familiarity before 

putting any demands on the child.  Additionally, this switch was necessary in order to 

examine the generalizability of the existing joint interaction and attention skills of the 

child between a familiar person (the child’s aide) and an unfamiliar person (the 

researcher).  Generalization as it pertains to child development and autism can best be 

defined as expanding the conditions across which an individual performs a behavior 

(Alberto & Troutman, 2006) and is an important consideration when assessing children 

with autism using an unfamiliar researcher.  A child with autism may in fact have in his 
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or her repertoire the skill that is being assessed by the researcher, but may not have 

generalized that skill across different contexts, including people and environments.   

Blocking, teasing, and mechanical toy activation.  After the 2.5 minute session 

with the researcher was completed, the researcher transitioned into a group of 

assessments based more in the cognitive developmental tradition.  These tasks were an 

attempt to further bridge the gap between the cognitive developmental literature and the 

behavior-analytic literature.  These tasks included a blocking and teasing task and a more 

universal assessment of joint attention – the mechanical car activation task.  The blocking 

task was based on Morgan, Mayberry, and Durkin (2003) and involved placing the 

blocking rectangle over a toy that the child was playing with.  When the line of vision 

between the child’s eyes and his or her hands is obstructed, most typically developing 

children will shift their gaze towards the person obstructing the view.  The researcher 

blocked the hands for no more than 7 seconds in each of two attempts.  During the 

teasing task, the researcher offered the child a toy from the interactive play session and 

then withdrew it as the child reached for it.  Two attempts were made, and the child 

received the toy at the end of each trial.  During the mechanical toy activation task, a 

remote-control car was placed six feet from the child at a 90o angle.  The researcher 

secured eye contact with the child and then shifted her gaze towards the car, while saying 

“Look!” or “There’s a car.”  Both vocalizations were used for each child.  If the child 

shifted his or her gaze, the researcher activated the toy and the pair played with the car.  

If the child did not respond, a second gaze shift attempt was made.  If the child did not 

respond to either attempt, an across-the-body point was added by the researcher and two 
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attempts were made.  The last attempt also included an activation of the toy in addition to 

a gaze shift, vocalization and another pointing gesture. 

Following a point to pictures.  In addition to the mechanical toy activation task 

to measure response to initiation, a point-to-pictures task was used (MacDonald et al., 

2006).  This task involved presenting a folder with six pictures to the child, and the 

examiner pointed one-at-a-time to each picture.  A response was recorded if the child 

oriented his or her head and eyes in the direction of the point within 5 seconds.   

Initiation tasks.  To assess joint attention initiation, a toy activation task was 

used (MacDonald et al., 2006).  During the toy activation task a barking dog was placed 

out of reach of the child, while it was attached to a remote control device under the table.  

The toy was activated for 15 seconds and then stopped for 5 seconds.  This task was also 

repeated with a remote controlled drumming bunny.  A third task included a book being 

presented to the child with the examiner’s prompt: “What do you see?”  The child was 

given 20 seconds with the book.  Response definitions were based on gaze shifts, 

gestures, and verbalizations (see Data Analysis section for more detailed definitions). 

Tacting task.  In order to directly address the proposed Tact Model, an 

assessment that measures tacting abilities was also needed.  For this assessment the 

researcher sat at a table with the child and initiated a basic tacting task that involved 12 

pictures of common objects.  This was called the receptive tacting session. Three of the 

12 pictures were displayed flat on the table and the researcher named one of the three 

pictures, asking the student to touch it.  If the student correctly touched the picture, the 

researcher offered brief social praise.  (For this and for the remainder of the tacting 
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protocol, brief social praise is defined as the examiner’s offering a short vocal statement 

such as “You’re right” or “I didn’t even know that,” and following it with a smile.)  If the 

student did not correctly label the picture, the researcher physically prompted using a 

hand-over-hand procedure to encourage the student to touch the picture.  After any 

response, unprompted or prompted, the pictures were rearranged.  After the first three 

pictures were completed, the second three pictures were used, and so on.  This was the 

probe session to assess whether the student could correctly identify the pictures.  

Next, the researcher gathered the 12 picture cards and the student was given one 

picture card at a time.  This section was termed the expressive picture-tacting session.  If 

the child successfully labeled the picture within 10 seconds of its presentation, the 

researcher offered brief social praise.  If after 10 seconds, the student did not offer any 

vocal utterance relevant to the picture card, the researcher said, “What is it?”  If the child 

responded correctly, the researcher offered brief social praise.  If the child still did not 

respond, the card was removed and the next card was presented.  This session allowed the 

researchers to see whether a student, without any prompting, labeled pictures that he or 

she already knew. 

The next assessment was called the expressive object tacting session, in which the 

same probe and spontaneous labeling procedure was completed with 24 small objects 

common to a preschool classroom.  This assessment was important because often 

programs are taught with picture cards and not with real objects, when in fact, real-life 

object may be easier to tact than are pictures of those objects. 
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The next portion of the tacting session resembled a joint attention scenario such as 

that diagrammed above, and is called the joint attention tacting session.  Under the table 

where the researcher and the student were sitting was a research assistant with a set of 

animal puppets.  Upon the completion of the object labeling task, the research assistant 

put on one of the puppets and raised it over the side of the table.  The researcher 

pretended to be taking notes and not notice the puppet; however, if the child made some 

vocal response to label the puppet (this did not have to involve the examiner, utilize gaze 

shift, nor involve pointing), the researcher was responsive with brief social praise.  In 

addition, the researcher and the child interacted with the puppet for 10 seconds.  If the 

child did not say or do anything for 10 seconds after the initial presentation of the puppet, 

the researcher said, “What is it?”  If the child still did not respond, the researcher labeled 

the animal for the child.  The researcher went back to taking notes until four puppets had 

been presented in the same manner.  This session allowed the researcher to see whether 

the student spontaneously tacted novel objects or events in his or her environment. 

Imitation task.  Finally, a simple imitation task was introduced.  The researcher 

said “Do this” and clapped her hands, and the child had 5 seconds to repeat the behavior.  

If the child repeated the behavior, the researcher provided brief social praise and the 

researcher moved on to the next behavior.  If the child did not imitate the behavior, the 

researcher made one more attempt.  Additional physical behaviors to be imitated included 

touching the head, touching the nose, and touching toes.  Vocal imitation was also tested 

in a similar manner with a one syllable word, two syllable words, three syllable words, 

four syllable phrases, and five syllable phrases.   
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CHAPTER 4 

RESULTS2

 Video recordings were scored by the investigator and by an undergraduate 

researcher who was trained to assist. Inter-rater reliability was at least 90% agreement on 

all video tapes.   

 

Joint Interactive Play/Generalization Groups 

 During the first part of the assessment, termed Joint Interactive Play, a 

comparison of times that the child spent with the researcher and with the aide was 

conducted to determine whether the participant spent substantially more time with his or 

her aide than with the researcher.  If this were the case, this could be an example of the 

child’s skills not yet generalizing from interacting with the child’s aide to interacting with 

the researcher, in which case the child’s data should not be included in further analyses.  

Thus, a cutoff of more than a 30-second difference (20% or more of the 150-second 

session) between the time spent with the aide and the time spent with the researcher 

would disqualify a participant’s scores from the study.  In two instances, the aide was not 

willing to participate, so participants were included if their scores were better than the 

average of all participant researcher scores.  Twenty-nine participants were tested and of 

those twenty-nine participants, twenty-two met the criterion for inclusion.   

Joint Attention Response & Initiation/Participant Groups 

 Based on their scores on the assessments designed to assess joint attention 

responses (blocking, teasing, mechanical toy activation, and point to pictures) and 

initiation (activation of the bunny and dog and the book presentation), the remaining 
                                                 
2 A full data set is available by contacting the author at betsy.swope@gmail.com 
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twenty-two participants were separated into groups.  Scoring for each joint attention 

response assessment category and joint attention initiation category were completed as 

follows: 

Joint Attention Response Category Tasks 

Blocking. As described in the procedure, while the child’s hands were covered 

with a small opaque rectangle blocking view of the preferred item, the experimented tried 

at least twice to establish eye contact with the child.  Scores were given as follows: 

0 – Participant did not make eye contact with the experimenter in either of the two 

attempts 

1 – Participant made eye contact on the second attempt  

2 – Participant made eye contact on the first attempt  

Teasing.  During the teasing task, the researcher withdrew a preferred item from 

the child in an attempt to establish eye contact with the child.  Scores were given as 

follows: 

0 – Participant did not make eye contact with the experimenter in either of the two 

attempts 

1 – Participant made eye contact on the second attempt  

2 – Participant made eye contact on the first attempt  

Mechanical toy activation.  The mechanical toy involved an eye gaze and 

eventually a point prompt by the examiner in order to orient that child’s attention to a 

mechanical car.  Scoring was as follows: 

0 –  No interest or awareness of the target 
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1 –  Looks at target within 5 sec of 2 presentations (upon activation) but does 

not make use of the examiner's gaze or points 

2 –  Responds to the examiner's pointing by looking at or toward the target 

within 5 sec of 2 presentations 

3 –  Uses the orientation of the examiner's eyes and face alone as a cue to look 

toward target within 5 sec of 2 presentations 

Following a point to pictures.  The examiner pointed to six different pictures and 

the participant was awarded a point if he or she oriented his or her head toward to point 

prompt within 5 seconds. 

Overall Scoring for Joint Attention Response Category 

One response point for each task was awarded if the participant scored at least a 1 on the 

blocking and teasing task, a 2 on the mechanical toy activation task, and for each 

occurrence of responding on the picture presentation task for a possible total of nine 

points.   

Joint Attention Initiation Category Tasks 

Two different mechanical animals and a book were used for this category.  During the 

three different presentations (two animals and a book) the following were scored with 

one point based on MacDonald et al. (2006).   

Gaze shift.  A gaze shift occurrence was scored if the child 

alternated between looking at the object and at the examiner during the toy 

activation or the book presentation period. Frequency of gaze shifts per 

activation or presentation period were also scored. A gaze shift was 
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defined as the child’s observing the object and then looking directly from 

the object to the examiner. Subsequent gaze shifts were scored if the child 

then immediately looked from the examiner back to the object, and so 

forth. For example, one gaze shift was scored if the child looked directly 

from the object to the examiner. Two gaze shifts were scored if the child 

looked at the object, then at the examiner, then back at the object. If the 

child looked away from either the object or the examiner, the gaze shift 

sequence was terminated. A new gaze shift was recorded if the child 

looked at the object again, and then looked at the examiner (MacDonald et 

al., 2006). 

Gesture.  A gesture was recorded if the child pointed toward an 

activated toy or picture in a book while looking at the toy/book, or looked 

toward the examiner during the activation or presentation period.   Both 

occurrence and nonoccurrence of a gesture within the activation or 

presentation period were scored, as in MacDonald (2006). 

Vocalization.  A vocalization was recorded if the child made an 

intelligible comment or asked an intelligible question about the toy or book 

while looking at the toy/book or at the examiner during the activation or 

presentation period.  Occurrence/nonoccurrence of verbalizations within 

the activation or presentation period was scored, as described by 

MacDonald (2006). 
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Overall Scoring for Joint Attention Initiation Category 

One initiation point was given for each presentation of the drumming bunny, book, and 

of the barking dog if a two-way gaze shift occurred, a gesture, and a verbalization, again 

for a possible total of nine points. 

Participant Groups 

Based upon pilot data and the definition of each group (i.e. a focus on initiation or 

response), cutoff criteria were established using these response and initiation scores to 

separate the three groups: joint attention initiators (JAI), joint attention responders (JAR), 

and pre-joint attention (PJA) participants.  The JAI group consists of participants who 

scored at least a 6 on the joint attention initiation score.  The JAR group consists of 

participants who scored a 5 or less on the initiation and greater than 6 on the response 

scores, and the PJA group is those participants who scored 6 or less on the response 

scores.  Table 1 shows participant group membership in the JAI group (n=7), JAR group 

(n=7) and PJA group (n=8) along with individual joint attention response and initiation 

scores.   
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Table 1. Participant Group Membership, Response Scores and Initiation 
Scores   
        

ID Number Group Membership Response Score Initiation Score 

1 JAI 9 7 

2 JAI 7 7 

3 JAI 9 7 

4 JAI 9 6 

5 JAI 8 8 

6 JAI 9 6 

7 JAI 8 6 

8 JAR 8 5 

9 JAR 8 2 

10 JAR 7 5 

11 JAR 7 1 

12 JAR 9 1 

13 JAR 9 5 

14 JAR 7 5 

15 PJA 6 0 

16 PJA 6 4 

17 PJA 6 2 

18 PJA 5 0 

19 PJA 5 2 

20 PJA 3 3 

21 PJA 6 0 

22 PJA 4 3 
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New participant numbers were assigned in order to protect the anonymity of 

participants given that data from these participants are also used in other studies.  The 

new numbers also made it possible to easily relate ranges of ID numbers to group 

membership:  Participants in the JAI group have ID numbers between 1 and 7, 

participants in the JAR group have ID numbers between 8 and 14 and participants in the 

PJA group have ID numbers between 15 and 22. 

Additionally, a profile was developed for each individual based on the 2.5-minute 

initial joint interactive play session with the researcher.  To accomplish this, certain 

behaviors were noted and scored during video coding, including frequency counts of the 

following:  

o eye contact with the adult,  

o gaze shifts from either the toy to the adult or from the adult to the toy,  

o gaze shifts from the toy to the adult and back to the toy,  

o vocalizations toward the toy,  

o vocalizations toward the adult in an attempt to include the aide in play, 

o vocalizations not fitting into either one of these categories  

 (also known as vocal stims, suggesting ‘self-stimulation’),  

o point gestures,  

o other gestures pertaining to the context,  

o other gestures not pertaining to the context (“non-vocal stims”).   

Because not all behaviors that were counted are equally important for joint attention, 

some of them needed to be weighted to compute a total for each category.  These 



 

49 
 

weights, which were established prior to gathering the data, reflect the difficulty of each 

behavior and its contribution towards a joint attention sequence.  Thus, initial eye contact 

with an adult is the first step towards a gaze shift.  A one-way gaze shift is the first step 

towards a complete two-way gaze shift and hence is necessary for a spontaneous 

initiation of joint attention.  A vocalization toward a toy is not as socially oriented as an 

exchange between the child and another person. Vocal self-stimulatory (“stim”) 

behaviors are typically classified as problem behaviors for children with autism. 

However, work by Sherer & Schreibman (2005) suggests that vocal stims may be a good 

predictor of subsequent success in behavior analytic interventions.  Instances of vocal 

imitation (echolalia) were also counted, as were instances of motor imitation (i.e. the 

student copying a motor skill, such as putting a block in the shape sorter).  Using these 

counts a point profile was built, based on the weights in Table 2.   Table 3 shows the 

unweighted participant scores for each profile and Table 4 shows the weighted scores for 

each profile. 

 Additionally, averages for each group – JAI, JAR, and PJA – for each major 

profile category – eye contact, vocalization, and gestures – are compared in Figures 2 

(unweighted comparison) and Figure 3 (weighted comparison).  
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Table 2. Weights for Joint Attention Behavioral Profiles 
        

 
Eye Contact 

Behavior Count Weight Total 

Eye Contact with Adult 
 

x 1 
 

Gaze Shift One Way 
 

x 2 
 

Gaze Shift Two Way 
 

x 3 
 

 

Vocalizations 

Vocalizations Toward the Toy 
 

x 1 
 

Vocalizations Involving the Adult 
 

x 2 
 

Vocal Stim 
 

  x 0.5 
 

 

Gestures 

Other Gesture 
 

x 1 
 

Point Gesture 
 

x 2 
 

Non-Vocal Stim      x -1   



 

 
 

 

 
  

Table 3.  Unweighted Joint Attention Profile Scores 
                

                         
  JAI   JAR   PJA 

 
1 2 3 4 5 6 7 

 
8 9 10 11 12 13 14 

 
15 16 17 18 19 20 21 22 

Behavior Eye Contact 

Eye Contact with Adult 3 2 2 0 4 2 1 
 

1 2 0 0 3 1 1 
 

1 2 3 0 0 4 4 1 

Gaze Shift One Way 2 3 4 1 1 2 0 
 

0 2 0 1 2 1 0 
 

0 1 1 0 0 1 0 0 

Gaze Shift Two Way 4 2 0 1 1 0 0 
 

0 3 0 0 0 0 1 
 

0 0 0 0 1 0 1 0 

Eye Contact Sum 9 7 6 2 6 4 1 
 

1 7 0 1 5 2 2 
 

1 3 4 0 1 5 5 1 

 

Vocalizations 

Vocalizations Toward Toy 3 0 4 0 2 3 1 
 

0 0 0 0 0 2 0 
 

3 0 0 0 0 0 0 0 

Vocalizations Involving Adult 1 3 2 10 17 3 0 
 

2 0 9 2 2 0 0 
 

0 5 0 0 5 2 0 0 

Vocal Stim 0 0 1 1 0 0 0 
 

0 0 0 1 0 0 0 
 

0 0 3 0 0 0 1 0 

Vocalization Sum 4 3 7 11 19 6 1 
 

2 0 9 3 2 2 0 
 

3 5 3 0 5 2 1 0 

 
Gestures 

Other Gesture 0 5 1 8 7 4 4 
 

0 2 6 3 3 3 0 
 

4 5 2 0 3 2 1 0 

Point Gesture 1 0 0 1 2 0 0 
 

0 0 0 0 0 0 0 
 

0 0 0 0 1 0 0 0 

Non-Vocal Stims 0 0 0 0 4 0 0 
 

0 0 0 0 0 0 4 
 

0 0 1 0 0 0 0 0 

Gesture Sum 1 5 1 9 13 4 4   0 2 6 3 3 3 4   4 5 3 0 4 2 1 0 
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Table 4.  Weighted Joint Attention Profile Scores 
                  

                         
             JAI              JAR                PJA 

 
1 2 3 4 5 6 7 

 
8 9 10 11 12 13 14 

 
15 16 17 18 19 20 21 22 

Behavior Eye Contact 

Eye Contact with Adult 3 2 2 0 4 2 1 
 

1 2 0 0 3 1 1 
 

1 2 3 0 0 4 4 1 

Gaze Shift One Way 4 6 8 2 2 4 0 
 

0 4 0 2 4 2 0 
 

0 2 2 0 0 2 0 0 

Gaze Shift Two Way 12 6 0 3 3 0 0 
 

0 9 0 0 0 0 3 
 

0 0 0 0 3 0 3 0 

Eye Contact Sum 19 14 10 5 9 6 1 
 

1 15 0 2 7 3 4 
 

1 4 5 0 3 6 7 1 

 

Vocalizations 

Vocalizations Toward Toy 3 0 4 0 2 3 1 
 

0 0 0 0 0 2 0 
 

3 0 0 0 0 0 0 0 

Vocalizations Involving Adult 2 6 4 20 34 6 0 
 

4 0 18 4 4 0 0 
 

0 10   0 0 10 4 0 0 

Vocal Stim 0 0 1 1 0 0 0 
 

0 0 0 1 0 0 0 
 

0 0 2 0 0 0 1 0 

Vocalization Sum 5 6 9 21 36 9 1 
 

4 0 18 5 4 2 0 
 

3 10 2 0 10 4 1 0 

 

Gestures 

Other Gesture 0 5 1 8 7 4 4 
 

0 2 6 3 3 3 0 
 

4 5 2 0 3 2 1 0 

Point Gesture 2 0 0 2 4 0 0 
 

0 0 0 0 0 0 0 
 

0 0 0 0 2 0 0 0 

Non-vocal Stims 0 0 0 0 -4 0 0 
 

0 0 0 0 0 0 -4 
 

0 0 -1 0 0 0 0 0 

Gesture Sum 2 5 1 10 7 4 4 
 

0 2 6 3 3 3 -4 
 

4 5 1 0 5 2 1 0 
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Additionally, independent samples t-tests were conducted to determine any 

significant differences between the JAI and JAR and JAR and PJA groups on eye contact, 

vocalizations, and gestures.  Table 5 shows the results.  Although there were no 

significant differences noted, the above descriptive analysis suggests a more notable 

difference between the JAI group from the JAR and PJA groups. 

 

Table 5.  Independent Samples T-Test for Joint Attention Groups  
      

 

Weighted 

Behavior JAI vs. JAR JAR vs. PJA 

Eye Contact t(12)=1.535 , p=.151 t(13)=.584, p=.569 

Vocalization t(12) = 1.491, p=.162 t(13)=.378, p=.711 

Gesture t(12) = 1.732, p=.109 t(13) = -.288, p= .778 

 
Unweighted 

Eye Contact t(12)=1.700 , p=.115 t(13)=.061 , p=.952 

Vocalization t(12)=1.835 , p=.091 t(13)=.150 , p=.883 

Gesture t(12)=1.282 , p=.224 t(13)=.643 , p=.531 

    
     
      

  



 

56 
 

Tacting Task 

For the receptive tacting task, a point was given for every picture in the field of 

three that was labeled correctly with a gesture, for a possible total of 12 points.  The 

expressive picture and object tacting task involved spontaneous vocal labeling of the 12 

picture cards and the 24 objects.  Thus, a maximum of 36 points could be earned for 

correct expressive labeling of every picture and object.  Table 6 shows the percent correct 

of receptive and expressive picture and object labeling for each participant.  
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Table 6.  Receptive Labeling, and Expressive and Object Tacting Scores 
        

ID 
Number 

Receptive Labeling Expressive Tacting Object Tacting 

1 100% 91% 100% 

2 92% 91% 91% 

3 100% 100% 94% 

4 100% 100% 92% 

5 100% 91% 87% 

6 100% 91% 96% 

7 92% 91% 83% 

8 75% 100% 96% 

9 0% N/A N/A 

10 92% 91% 77% 

11 75% 73% 55% 

12 92% N/A N/A 

13 83% 73% 56% 

14 100% 64% 74% 

15 100% 55% 55% 

16 92% 27% 87% 

17 92% 73% 48% 

18 0% 0% 0% 

19 92% 36% 0% 

20 0% 0% 0% 

21 67% 45% 0% 

22 50% N/A N/A 

    Note:   N/A represents No Expressive Language abilities and therefore 
participant could not complete task.  Shading represents group 
membership in JAI, JAR or PJA. 
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In order to assess a possible relationship between joint attention responses, 

initiation scores and tacting tasks, correlations were calculated between response and 

initiation and receptive picture, expressive picture and expressive object scores.  Table 7 

shows a summary of these correlations. 

 

Table 7. Correlations Between Tacting Tasks and Joint Attention Scores 
      

Task Response Score Initiation Score 

Receptive Labeling r(20) = 0.527* r(20) = 0.469* 

Expressive Tacting r(17) = 0.866** r(17) = 0.691** 

Object Tacting r(17) = 0.800** r(17) = 0.795** 

* = Correlation is significant at .05 level (2 
tailed) 

 ** = Correlation is significant at .01 level (2 tailed) 
 
 
 
Joint Attention Tacting Session 

This part of the session involved presentation of animal puppets by a research 

assistant hidden from the child participant under the table.  Upon the completion of the 

object labeling task, the research assistant put on one of the puppets and raised it over the 

side of the table.  The researcher pretended to be taking notes and not notice the puppet; 

however, if the child made some initiation to label the puppet (this did not have to 

involve the examiner, utilize gaze shift, nor involve pointing), the researcher was 

responsive with brief social praise and the researcher and child briefly interacted with the 

puppet.  One point was given for an attempt to label each puppet through a gaze shift, 
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vocalization, pointing or combination for a maximum of 4 points.   Table 8 shows scores 

for all participants, total points and the JAI, JAR and PJA group averages. 

In order to examine the relationship between the spontaneous tacting task and 

joint attention initiation and response scores, correlations were calculated between 

initiation scores and spontaneous tacting scores, r(20) = .478, p<.024 and response 

scores and spontaneous tacting scores, r(20) = .208, p<.354. 
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Table 8. Joint Attention Tacting Task Scores 
                

 
Animal 

  

ID # Cow Dog Tiger Elephant 
Total 

Points 
Group 

Average 

1 0 1 1 1 3 

1.714 

2 0 0 0 0 0 

3 1 0 0 1 2 

4 0 1 1 1 3 

5 1 1 0 1 3 (JAI) 

6 0 0 0 0 0 

7 0 1 0 0 1 

8 1 1 1 1 4 

1.571 

9 0 0 0 0 0 

10 0 1 1 1 3 

11 0 1 1 0 2 

12 0 0 0 0 0 (JAR) 

13 0 0 0 0 0 

14 1 0 0 1 2 

15 0 0 1 0 1 

0.75 

16 0 1 1 1 3 

17 0 0 0 0 0 

18 0 0 0 0 0 

19 0 0 0 0 0 (PJA) 

20 0 1 1 0 2 

21 0 0 0 0 0 

22 0 0 0 0 0 
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Relating to the Brigance and Vineland Assessments 

In addition to tacting scores and joint attention scores, scores from the Brigance 

Inventory of Early Development – II and the Vineland Adaptive Behavior Scales were 

gathered for each participant.  These tools are commonly used with both typically 

developing children and children with autism.  Subdomains on the Brigance assessment 

include: 

• drawing/visual motor (early fine-motor skills, builds tower with blocks, 

visual motor skills, draw a person);  

• writing (prints personal data, writes numerals in sequence, prints 

uppercase letters in sequence, quality of printing);   

• nonlocomotor skills (standing, jumping and hopping);  

• locomotor skills (early gross-motor, walking and running skills, stair 

climbing); 

• nouns and early listening (early receptive language, receptive objects, 

body parts);  

• actions(verbal concepts follows verbal directions, receptive verbs);  

• isolated skills (expressive objects, expressive verbs, repeats sentences); 

• contextual skills (early expressive language, grammar and pragmatics, 

articulation rating, verbal fluency rating);  

• quantitative/general (number concepts, role counting, money, numeral 

comprehension, ordinal position, color knowledge) and  
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• prereading/reading (visual discrimination, recites alphabet, lowercase 

letter knowledge, sounds of lowercase letters, auditory discrimination, 

survival sight words, and basic pre-primer vocabulary).   

Domains and subdomains on the Vineland include:  

• communication (receptive, expressive, written);  

• daily living skills (personal, academic, school community);  

• socialization (interpersonal relationships, play and leisure time, coping 

skills), and 

• motor skills (gross, fine).   

By correlating scores on the domains and subdomains of each of these 

assessments with joint attention response and initiation scores, it is possible to discern 

relations between key skill areas related to tacting and joint attention abilities.  Table 9 

shows correlations between skill areas on the Brigance and joint attention scores and 

Table 10 shows correlations between the Vineland and joint attention scores. 
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Table 9. Correlations Between Brigance and JA Scores 
  

Subdomain/Domain 
Joint Attention Joint Attention 

Response Initiation 

Fine r(20) = 0.191 r(20) = 0.378 

Gross r(20) = 0.132 r(20) = 0.519* 

Receptive r(20) = 0.460* r(20) = 0.722** 

Expressive r(20) = 0.422 r(20) = 0.710** 

Quantitative r(20) = 0.304 r(20) = 0.584** 

PreReading r(20) = 0.266 r(20) = 0.211 

Motor r(20) = 0.243 r(20) = 0.476** 

Language r(20) = 0.397 r(20) = 0.701** 

Academic r(20) = 0.322 r(20) = 0.371 

** = Correlation is significant at the 0.01 level (2 tailed) 

* = Correlation is significant at the 0.05 level (2 tailed) 
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Table 10.  Correlations Between Vineland JA Scores 
  

Subdomain/Domain 
Joint Attention Joint Attention 

Response Initiation 

Receptive r(20) = 0.181 r(20) = 0.398 

Expressive r(20) = 0.435* r(20) = 0.670** 

Written r(20) = 0.265 r(20) = 0.247 

Personal r(20) = -0.137 r(20) = 0.279 

Academic r(20) = 0.174 r(20) = 0.284 

School r(20) = -0.338 r(20) = 0.210 

Interpersonal r(20) = 0.016 r(20) = 0.497* 

Play r(20) = -0.034 r(20) = 0.296 

Coping r(20) = 0.061 r(20) = 0.559** 

Gross Motor r(20) = -0.230 r(20) = 0.113 

Fine Motor r(20) = 0.130 r(20) = 0.282 

       Communication r(20) = 0.386 r(20) = 0.558** 

       Daily Living r(20) = -0.090 r(20) = 0.320 

       Socialization r(20) = 0.013 r(20) = 0.468* 

       Motor Skills r(20) = 0.000 r(20) = 0.258 

** = Correlation is significant at the 0.01 level (2 tailed) 

* = Correlation is significant at the 0.05 level (2 tailed) 
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A descriptive analysis was performed to determine which participants achieved a 

75%, 80%, and 90% passing rate on each subdomain and domain of the Brigance 

Inventory of Early Development.  Figure 4 shows that for these subdomains, 38% of the 

individuals in the JAI group, 2% in the JAR group and 6% of the PJA group achieved at 

least a 75% passing rate.  For the JAI group, 12 of the 16, 75% passing subdomain scores 

were in the language domain.  Additionally, 5 of the 6 passing scores in the domain areas 

were in the language domain. 

Vineland scores are also displayed in Figure 5 in a manner similar to that for the 

Brigance scores.  It was necessary to display a wider range of percentage completed, 

however, due to differences in age ranges for the Brigance and Vineland administration.  

Although both instruments are designed for preschool age participants, the Vineland 

extends into adolescent years, while the Brigance cuts off during elementary school age.  

Therefore, it is not reasonable to expect the preschool age participants to complete many 

items in the 75%, 80%, or 90% range, which made it difficult to discriminate between the 

groups.  By lowering the cutoffs for completion, it is easier to document any differences 

between the groups.  



 

 
 

  

                                                  

    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22   

    JAI JAR PJA   

  Fine                               c               

  Gross a         a                           a       

  Receptive  c b C c c b                                   

  Expressive b a C b c b         a                         

  Quantitative       b b                     b               

  PreReading                                               

  Motor                               b               

  Language c b C c c                                     

  Academic       a                                       

  
                       

  

  
 

    90% completed of raw scores   

            
  

  
 

    80% completed of raw scores   

            
  

  
 

    75% completed of raw scores   

            
  

                                                  

                         
 

Figure 4. Passing Thresholds for Subdomain and Domains of the Brigance.    
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    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22   
    JAI JAR PJA   
  Receptive e   e d e                   e e               
  Expressive a e d d d                                     
  Written                                               
  Personal e e d d e e d b             a b   e       e   
  Academic                                               
  School                                                
  Interpersonal         d                                     
  Play     e e b                                     
  Coping         a                                     
  Gross Motor d a b c c d c c e c b e e e b c b b b c a d   
  Fine Motor e   d a a     a             e b           e   
  Communication e     e e                                     
  Daily Living                                               
  Socialization         a                                     
  Motor Skills d e a b b   d b     d       d c   d e e e e   
                           
    

    90% completed of raw scores 
             

    
    80% completed of raw scores 

             
    

    70% completed of raw scores 
             

    
    60% completed of raw scores 

             
    

    50% completed of raw scores 
             

                                                  

                         
 

Figure 5. Passing Thresholds for Subdomain and Domains of the Vineland.            
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In addition to a descriptive analysis of the Brigance and Vineland scores, a 

hierarchical cluster analysis was also performed.  Cluster analysis is an exploratory 

technique useful for grouping (or clustering) participants based on commonalities in a 

large group of variables without pre-judging which should go together.  When looking at 

the Brigance and Vineland measures in relation to joint attention scores, a cluster analysis 

is useful to group participants based on raw scores and then compare the cluster 

membership to the categorizations based upon joint attention scores.  

Brigance cluster analysis. The Brigance Inventory of Early Development – II 

includes sections that address expressive and receptive language areas, which are 

important areas when considering joint attention, so a cluster analysis of these areas was 

completed to review groupings of participants based on raw scores in expressive and 

receptive language areas.  Given the three pre-existing groups in the current study, one 

would expect that if receptive and expressive language areas play a key role in initiation 

of or response to joint attention, then a specified three-cluster solution based on Brigance 

scores would sort the participants into groups that align with the JAI, JAR, and PJA 

groups.  Additionally, because of small differences within groups, it is also helpful to run 

six specified groups as part of the solution. Cluster membership from a hierarchical 

cluster analysis examining receptive scores and expressive scores for both three cluster 

and six cluster membership is shown in Table 11.  Additionally, cross-tabulations were 

calculated based on group membership (JAI, JAR, or PJA) against cluster membership 

and results are shown for both receptive and expressive for a three cluster membership 

(Table 12) and a six cluster membership (Table 13).    
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Table 11.  Three and Six Cluster Membership for  Brigance Receptive                                 
and Expressive Language 

 
        

 
Receptive Language Expressive Language 

ID 
3 Cluster 

Membership 
6 Cluster 

Membership 
 3 Cluster 

Membership 
6 Cluster 

Membership 
1 1 1 1 1 

2 1 1 1 2 

3 1 1 1 1 

4 1 1 1 1 

5 1 1 1 1 

6 1 1 1 2 

7 2 2 2 3 

8 2 2 2 4 

9 3 3 3 5 

10 2 4 2 4 

11 2 4 1 2 

12 2 2 3 5 

13 2 5 2 6 

14 2 6 2 3 

15 2 2 2 6 

16 2 2 2 3 

17 2 2 2 6 

18 3 3 3 5 

19 2 2 3 5 

20 2 2 2 6 

21 2 2 2 6 

22 3 3 3 5 
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Table 12. Crosstabulations of Three Cluster Brigance 
Language Membership and Joint Attention Group 

        

Receptive Cluster  
Membership 

Joint Attention Group 

JAI JAR PJA 

1 6 0 0 

2 1 6 6 

3 0 1 2 

Expressive Cluster 
   Membership 
   1 6 1 0 

2 1 4 5 

3 0 2 3 
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Table 13. Crosstabulations of 6 Cluster Brigance Language 
Membership and Joint Attention Group 

        

Receptive Cluster 
Membership 

Joint Attention Group 

JAI JAR PJA 

1 6 0 0 

2 1 2 6 

3 0 1 2 

4 0 2 0 

5 0 1 0 

6 0 1 0 

Expressive Cluster 
Membership 

   

   
1 4 0 0 

2 2 1 0 

3 1 1 2 

4 0 2 0 

5 0 2 3 

6 0 1 4 
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Vineland cluster analysis.  A similar analysis was completed for the Vineland 

including sections examining Receptive, Expressive and Written components.  Like the 

Brigance, one would expect that if receptive, expressive or written language areas play a 

key role in initiation of or response to joint attention, then a specified three-cluster 

solution based on Vineland scores would sort the participants into groups that align with 

the JAI, JAR, and PJA groups.  The hierarchical cluster analysis examining receptive 

scores, expressive scores, and a combination of receptive, expressive and written scores, 

for both a three cluster and a six cluster are shown in Table 14.  Table 15 and 16 show the 

crosstabulations for the number of the students in the JAI, JAR, and PJA groups and their 

cluster membership.  This data suggest that participants in the JAI grouped clustered 

differently than the JAR and PJA groups on Receptive, Expressive and Written 

subdomains.  JAR and PJA subdomains clustered similar to one another in all three areas.   
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Table 14. Three and Six Cluster Membership for Vineland Receptive, Expressive and 
Written Subdomains 

 

 

Receptive Expressive 
Receptive, Expressive, 

Written 

ID 3 Cluster 
Membership 

6 Cluster 
Membership 

3 Cluster 
Membership 

6 Cluster 
Membership 

3 Cluster 
Membership 

6 Cluster 
Membership 

1 1 1 1 1 1 1 

2 2 2 1 2 1 2 

3 2 2 1 1 1 3 

4 2 2 1 1 1 3 

5 2 2 * * * * 

7 2 2 2 3 2 4 

9 3 3 3 4 3 5 

10 3 4 2 3 * * 

11 2 2 * * * * 

12 2 2 3 4 3 6 

13 3 3 3 4 3 5 

14 2 2 2 3 3 5 

15 2 2 * * * * 

16 2 2 2 5 2 4 

17 2 2 * * * * 

18 2 5 3 4 3 5 

19 3 4 3 4 3 5 

20 2 6 * * * * 

21 2 2 2 6 3 6 

22 2 5 3 4 3 5 

* = Data not available for this area. 
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Table 15. Crosstabulations of 3 Cluster Vineland 
Membership and Joint Attention Group 

 

Receptive Cluster 
Membership 

Joint Attention Group 

JAI JAR PJA 

1 1 0 0 
2 5 3 7 
3 0 3 1 

Expressive Cluster 
Membership    

   1 4 0 0 
2 1 2 2 
3 0 3 3 

Receptive, Expressive, and 
Written Cluster Membership    

   1 4 0 0 
2 1 0 1 
3 0 4 4 
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Table 16. Crosstabulations of 6 Cluster Vineland 

Membership and Joint Attention Group 
        

Receptive Cluster 
Membership 

Joint Attention Group 

JAI JAR PJA 

1 1 0 0 

2 5 3 4 

3 0 2 0 

4 0 1 1 

5 0 0 2 

6 0 0 1 

Expressive Cluster 
Membership 

   
   

1 3 0 0 

2 1 0 0 

3 1 2 0 

4 0 3 3 

5 0 0 1 

6 0 0 1 
Receptive, Expressive and 

Written Cluster 
Membership 

   

   1 1 0 0 
2 1 0 0 
3 2 0 0 
4 1 0 1 
5 0 3 3 
6 0 1 1 
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Imitation 

 Another area of interest in the present study revolved around imitation and how 

this may contribute to learning joint attention skills.  Two short imitation assessments 

were administered at the end of the session – one examining vocal imitation and the other 

examining motor imitation.  Due to time constraints and behavioral challenges, not all 

participants were able to complete all the assessments.  Therefore, the number of correct 

responses over opportunities was calculated and reported as percentages in Table 17.  

Additionally, correlations were calculated between imitation scores and joint attention 

scores.  There were no significant correlations related to motor imitation and joint 

attention scores, however, there were significant correlations related to vocal imitation 

and response scores (r (13) = .696, p = .004) and vocal imitation and initiation scores (r 

(13) = .570, p = .026).  

 In order to examine differences between the groups on imitation, independent 

samples t-tests were conducted to compare the differences between groups on both motor 

and vocal imitations.  There were no significant differences between groups, except 

between the larger joint attention group (JAI and JAR grouped together) from the PJA 

group on vocal imitation (t (13) = 4.365, p = .001). 
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Table 17. Vocal and Motor Imitation Scores By Participant 

ID Motor Imitation Vocal Imitation 

1 100.00% 
 

100.00% 
 2 87.50% 

 
100.00% 

 3 100.00% 
 

91.67% 
 4 100.00% 

 
100.00% 

 5 100.00% 
 

100.00% 
 6 100.00% 

 
100.00% 

 7 81.82% 
 

83.33% 
 8 90.91% 

 
100.00% 

 9 28.57% 
 

NV  
 10 88.89% 

 
83.33% 

 11 100.00% 
 

100.00% 
 12 62.50% 

 
NV 

 15 90.91% 
 

** 
 16 100.00% 

 
83.33% 

 17 72.73% 
 

75.00% 
 19 100.00% 

 
50.00% 

 20 100.00% 
 

77.78% 
 21 100.00% 

 
80.00% 

 22 **   NV   
NV = Non-vocal 
** = Couldn’t complete assessment 
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Curricular Analysis 

Finally, a review of curricular components as they relate to group membership is 

important for examining potential programs that may be “prerequisites” to the 

development of joint attention.  The Temple University Autism Research Team has 

developed a curricular checklist that allows for the tracking of over 200 common 

instructional programs for children with autism.  Each program targets a specific skill set 

that is common to teaching children with autism, including academic skills, social skills, 

and language skills.  Initially, a cluster analysis was performed of all 200 common 

programs for children with autism who had program books available.  Not all program 

books in the classroom were available or up-to-date based on classroom protocols and 

this was out of the researcher’s control.  There are two different analyses for programs 

that were introduced but not yet mastered at the time of data collection.  Mastery refers to 

programs that have already been taught and learned (learning is defined by mastery 

criteria which are typically defined as 90% success on three successive trials) to the 

student and therefore should already be part of the child’s behavioral repertoire.  This 

analysis yielded the following results, with the numbers representing each child’s cluster 

membership.   
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Table 18. Cluster Membership Based on Curricular Sequence 

 
Introduced Mastered 

ID 
3 Cluster 

Membership 
6 Cluster 

Membership 
3 Cluster 

Membership 
6 Cluster 

Membership 

1 1 1 1 1 

2 1 2 1 1 

3 2 3 2 2 

4 2 3 2 3 

5 3 4 3 4 

6 1 1 1 1 

7 1 1 1 1 

8 1 1 1 1 

9 1 1 1 1 

10 1 5 1 5 

12 1 1 1 1 

14 1 1 1 1 

16 1 6 1 6 

21 1 1 1 1 
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Because the above analysis includes such a variety of variables, it is not clear 

which programs may contribute to joint attention.  Therefore, a cluster analysis of 

curricular programs grouped by program type is also beneficial.   

Table 19 shows cluster membership for introduced programs grouped by program type 

and Table 20 shows cluster membership for mastered programs grouped by program 

type. 

 

  
 



 

 
 

  

Table 19. Curricular Cluster Membership for Introduced Programs by Area 

                        

 
Academic Expressive Imitation Intraverbal Language Match Misc Naming Intro Receptive Social Sorting 

 
3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 

JAI 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 2 1 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 1 2 1 2 1 2 

1 2 2 3 1 1 2 2 2 3 1 1 3 3 2 3 2 3 1 2 2 3 2 3 

1 1 1 1 1 1 1 1 1 4 1 1 1 4 1 1 3 4 1 1 1 4 3 4 

2 3 3 4 3 3 3 3 3 5 2 3 3 5 2 4 2 5 2 3 1 2 1 5 

1 1 1 1 1 1 1 1 1 1 1 1 1 4 1 1 3 6 1 1 1 4 3 4 

1 1 1 1 1 1 1 4 1 4 1 1 1 4 1 1 1 1 1 1 1 4 1 5 

JAR 

1 1 1 1 1 1 1 5 1 6 1 1 1 4 1 1 3 6 1 1 1 4 3 6 

1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 3 4 1 1 1 4 1 1 

1 1 1 5 2 4 1 6 1 4 1 4 1 6 1 5 3 4 3 4 3 5 1 5 

1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 3 4 1 1 1 4 3 4 

1 1 1 2 2 5 1 1 1 2 1 1 3 3 1 1 3 4 1 1 1 4 3 4 

PJA 
3 4 1 2 1 1 1 1 1 1 1 5 3 3 1 1 3 4 1 5 1 4 1 5 

1 5 1 6 1 1 1 6 1 1 1 1 1 6 3 6 3 4 2 6 3 5 3 4 

1 6 1 2 2 6 1 1 1 2 3 6 1 1 1 5 2 5 1 1 1 6 1 1 
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Table 20. Curricular Cluster Membership for Mastered Programs by Area 

                        

 
Academic Expressive Imitation Intraverbal Language Match Misc Naming Intro Receptive Social Sorting 

 
3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 3 C 6 C 

JAI 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 2 1 1 1 2 2 2 1 2 1 2 2 2 2 2 1 1 1 2 

1 2 2 2 1 1 2 2 2 3 1 3 2 3 2 3 3 3 2 3 2 2 2 3 

1 3 3 3 1 1 3 3 2 4 1 1 3 4 3 4 1 4 2 3 2 3 3 4 

2 4 2 4 2 3 2 4 3 5 2 4 3 5 2 5 1 5 2 4 3 4 3 5 

1 1 1 1 1 1 1 1 1 2 1 1 1 6 1 6 1 6 1 1 1 1 1 2 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6 1 6 1 1 1 1 1 1 

JAR 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 5 1 1 1 5 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 6 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 3 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PJA 

1 5 1 6 2 5 1 6 1 1 3 5 2 3 1 1 1 1 3 6 1 5 1 6 

3 6 1 1 1 1 1 1 1 6 1 1 1 1 1 1 1 1 1 1 3 6 1 1 

1 1 1 1 2 6 1 1 1 1 2 6 1 1 1 1 1 1 1 1 1 1 1 6 
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Identifying the types of programs that differ between groups may also lead to 

some suggestions regarding which programs to teach around the time of joint attention 

development.  Appendix A shows the percentage difference between program 

introduction for the JAI and JAR group.  The number represents the percentage of JAI 

participants who had a particular program introduced minus the percentage of JAR 

participants who had the same program introduced.  Greater difference scores imply that 

a greater proportion of students in the JAI group had that program introduced than in the 

JAR group, and hence that those program may be important indicators for joint attention 

initiation.  Additional columns show JAR versus PJA participants and mastered 

programs.  Cells shaded in gray show programs that have a difference of 25% or more 

between the two groups.  Additionally, for ease of visual representation and later 

discussion, the programs are organized from greatest to least intro difference between the 

JAI/JAR group. 
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CHAPTER 5 

DISCUSSION 

The purpose of this research was to assess whether a tacting model can be utilized 

to account for some behaviors that constitute joint attention, and thus provide guidance 

for developing and sequencing behavior analytic curricula so as to promote the 

acquisition of joint attention skills.  Specifically, if the proposed model is supported, the 

following should occur: 

• the JAI participants will have the highest tacting scores, 

• the JAR participants will have the next highest tacting average, 

• the PJA participants should have the lowest tacting score,  

• instructional programs that distinguish these groups from one another will 

emphasize tacting more than manding, and 

• this research should provide more details regarding when it is appropriate 

to be introducing joint attention programs, by distinguishing the programs 

that are unique to those who have initiation skills, response skills, and/or 

have not yet developed joint attention skills.  

The analyses presented above -- of pre-joint attention, response, and initiation groups 

based on joint interactive play, tacting skills and curricular profiles -- suggest some 

interesting conclusions regarding the development of joint attention.  One basic 

recommendation of the researcher revolves around the language relating to joint 

attention.  During the analysis of data, the term response and responder seemed more 

appropriately replaced with reaction or reactor.  The latter terminology could refer to any 

unit of behavior, whereas react can be defined as “exert[ing] a reciprocal or counteracting 



 

85 
 

force or influence” or “chang[ing] in response to a stimulus” (Merriam-Webster, 2010).  

Therefore, for the remainder of the discussion, reaction and reactor will be used in place 

of response and responder.   

To review the current study procedure, the participants were sorted into three 

main groups based on joint attention reaction and initiation tasks – joint attention 

initiators (JAI), joint attention reactors (JAR), and pre-joint attention participants (PJA).  

Because the JAI group and the JAR group are joined by the overarching skill of joint 

attention, and separated only by the initiating and reactive roles in joint-attention 

exchanges, one might have anticipated that these groups would be more similar than the 

PJA.  Independent-samples t-tests revealed that there was not a significant difference 

between the JAI and JAR and the JAR and PJA groups (Table 5).  However, a review of 

both weighted and un-weighted eye contact scores (the component measures include eye 

contact with adult, gaze shift one way, and gaze shift two way), vocalization scores 

(based upon vocalizations toward the toy, vocalizations involving the adult and vocal 

stims), and gesture scores (point gestures, non-vocal stims, and other gestures) suggests 

that the JAR group and PJA group are more similar to one another than to the JAI group 

(Tables 3 and 4, Figures 2 and 3).  This is an indicator that, although joint attention is the 

overarching skill set, reacting and initiating remain distinctly different skills to be taught. 

This relates to findings by Jones and Carr (2004), who suggest that there is a 

major functional difference between initiating joint attention and requesting, although 

these are topographically similar.  When requesting (or in behavior-analytic terms, 

manding) objects, children with autism can be pretty successful in meeting their needs 

and wants.  However, they do not use the same requesting tactics to initiate joint 
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attention.  In light of this proposed behavior-analytic model, the reason for this is quite 

straightforward:  these two behaviors are different kinds of verbal operants.  Manding is a 

verbal operant that is directly reinforced by the speaker’s resulting access (provided by 

the listener) to a particular event or activity, whereas tacting is a different operant in 

which a response is evoked by an object or event in the environment and the 

reinforcement is provided by the audience.  Holth (2005) further reiterates this by 

suggesting that protodeclaratives are similar to tacts in that “behavior is typically 

reinforced by social consequences, such as the other person’s nods, smiles, visual-

orienting, uttering ‘yes,’ ‘oh,’ ‘look at that,’ or other relevant comments” (pp. 167), all of 

which “constitute the reinforcement that characterizes the tact function” (pp. 170).       

In considering how reaction and joint attention skills might be distinctly different, 

the original hypothesis of this research was that tacting was underlying joint attention 

initiation and that more highly developed tacting repertoires would therefore relate 

closely to joint attention initiation, but not necessarily to reaction scores.  Examination of 

the present data reveals that all participants in the JAI group received a score of 90% or 

higher on expressive tacting and 80% or higher on object tacting.  In contrast, in the JAR 

group only two participants out of seven exceeded 90% on expressive tacting and only 

one of seven was in that range on object tacting.  In the PJA group, none of the 

participants was scored above 80% in the expressive tacting and only one was above 80% 

in the object tacting (Table 6).  Thus, initiators (JAI participants) performed much better 

than either of the other groups on tacting tasks.  

Relevant to the above, Warreyn, Roeyers, Van Wetswinkel, and De Groote (2007) 

evaluated children with autism in different joint attention scenarios that involved their 
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mothers.  They tested children’s abilities to request items, respond to joint attention bids 

and to initiate joint attention bids.  Their initiating requesting joint attention task 

resembled a requesting or manding task for bubbles and a wind-up toy.  Their following 

declarative joint attention task resembled a response to a joint attention task and their 

initiation of joint attention resembled a joint attention initiation task, which both could be 

seen as a join attention response and initiation task.  A behavior analytic perspective 

would view the joint initiating requesting task as a manding task, and although the 

behaviors in a manding task and joint attention task may be topographically similar (i.e. a 

point accompanied by a vocal reference to the object out of reach), the functions of the 

behaviors are quite different.  The function of a manding task is to obtain a particular 

object or event, whereas, a tacting task is more social in nature, whose function is to 

bring the listener in contact with his/her environment.  Interestingly, Warryen et al.’s 

findings do not point to strong relationships between any of the three tasks, which led 

them to suggest that these three tasks do not rely on a single underlying mechanism, but 

instead that these “three abilities tap on different underlying processes” (pp. 510).   

Interestingly, the correlations between responding and initiating and receptive, 

expressive and object labeling suggest the strongest correlations are between response 

scores and expressive and object labeling, although all correlations between expressive 

and object labeling and response and initiation scores are significant at the .01 level 

(Table 7).  The strongest correlations with responding in this category may suggest that 

these tasks also resembled response type situations that many children with autism are 

used to in a discrete trial format.   
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Tacting Relationships 

When considering tacting and the tasks presented during this research, it is 

important to note the different opportunities for tacting and how they relate to joint 

attention and group performance.  Receptive skill tasks were provided mainly as a warm-

up table task and the data show that the PJA, JAR, and JAI participants did not differ as 

greatly on this task as they did on the expressive tacting and object tacting tasks.  

Furthermore, when correlations of joint attention reaction and initiation scores were 

calculated for receptive responding, expressive labeling, and object labeling, the 

correlations were higher in all expressive and object tacting tasks than in the receptive 

responding tasks.  This is likely due to the component behaviors involved in receptive 

responding versus expressive and object tacting.  Receptive responding involved the 

participant touching a picture when instructed, “Touch ______.”  Although this repertoire 

can be considered a form of labeling, it does not meet the criteria for a tact as outlined by 

Skinner.  Skinner (1957) states that a tact is a “verbal operant in which a response of a 

given form is evoked (or at least strengthened) by a particular object or event or property 

of an object or event” (pp. 82).  

However, during the Expressive and Object Tacting Tasks, when participants 

were shown pictures or objects without any prompt and the participant stated the name of 

the item for the examiner, this was counted as tacting, for the apparent purpose was to 

bring the researcher in contact with the item.  However, instances were observed in 

which, after the item was labeled, the participant apparently expected to receive the item. 

It was not counted as an expressive tact if the student was manding for the item and then 

was given access, or would only “work for” items, those are not true tacts.  Discerning 
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this distinction between saying a given word as tact and as mand would counteract 

concern that the group of students who performed well in the tacting task were just 

cognitively more advanced and thus could identify these items.  There were students who 

identified particular items only in efforts to receive the items, and not for the social 

reinforcement.  This distinction pinpoints the function of the behavior, and demonstrates 

the importance of identifying it.    

Furthermore, it is important to also consider the data from the spontaneous joint 

attention tacting session (Table 8).  This session most closely resembled a spontaneous 

tact, in that a puppet appeared out of reach to both the examiner and participant and it 

was up to the participant to label it for the examiner.  The JAI group had the best average 

on this task, with the JAR group having the next best, followed by the PJA group.  

Similarly, a significant correlation was found between initiation scores and spontaneous 

tacting scores, however, a non-significant correlation was found between response scores 

and spontaneous tacting scores.  This provides further support for the Tact Model being 

related to the initiation of joint attention.   

The fact that joint attention initiators did better on tacting tasks draws support for 

one of the initial hypotheses of this study,  that joint attention initiation is a different skill 

set than joint attention reacting.  Joint attention reacting is, in some ways, similar to the 

initial receptive responding task.  However, it is different in that, as outlined by the joint 

attention tacting model, joint attention reacting is a response to a tact, which would 

qualify it as tracking.  In the original receptive responding task, this responding occurs 

due to a mand by the researcher, which would qualify it as pliance - a listener’s response 

to a mand.  More research will be needed to assess whether there is a distinct 
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developmental sequence in a child’s learning tracking and pliance.  It is possible that 

pliance may be an easier skill to acquire because the reinforcer is specified by the 

speaker, whereas during the tracking the speaker does not necessarily specify the 

reinforcer in the tact.   

Developmental Relationships  

These and other developmental differences between groups may be further 

explored through a review of the Brigance Inventory of Early Development – II and the 

Vineland Adaptive Behavior Scales.  These assessments were included to determine 

whether  there were possible areas of development that were more advanced in 

participants in the JAI or JAR groups. In reviewing joint attention reaction and joint 

attention initiation scores as correlated with the Brigance subdomains and domains 

(Table 9), the data show the strongest relationship between joint attention initiation and 

language scores-- both receptive and expressive.  This supports previous research that has 

indicated strong relationships between language development and joint attention skills 

(Toth, Munson, Meltzoff, and Dawson, 2006).  Additionally, this data set suggests that 

language scores are more closely related to joint attention initiation rather than reaction, 

again showing support for the separation in function between these two skills.       

Correlations based upon the Vineland Adaptive Behavior Scales (Table 10) reflect 

a similar picture of receptive and expressive as are provided by the Brigance.  However, 

another skill domain outside of the language area also has a high correlation with joint 

attention initiation scores.  The area of coping shows a strong correlation to joint 

attention initiating but not necessarily to joint attention reacting.  This is of interest, 

because close examination of the coping measures reveals many tasks that are very social 
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in nature (“says ‘please’ and ‘thank you’, and “ends conversation appropriately,” etc.).  

Tasks that require social skills provide further support for the social nature of initiation 

and not a similar social (reciprocal) nature of reacting.  Tracking, which is used primarily 

for reacting, leads to non-social reinforcers that are valuable to the listener (i.e. seeing 

something interesting in the environment).   However, tacting itself is very social, for in 

its authentic occurrence, its reinforcer is that of bringing someone in contact with 

something in the environment is pleasing to that other person.  Also, after the 

communication domain, the socialization skill domain is the next highly correlated 

domain to joint attention initiation, further supporting the strong relationship to social 

motivation behind both tacting and joint attention. 

 In addition, a descriptive analysis of passing rates for the JAI, JAR, and PJA 

groups for each subdomain and domain on the Brigance (Figure 4) and Vineland (Figure 

5) is important to understand the subdomain and domain areas that the JAI group differed 

from the JAR and PJA groups.  The Brigance analysis shows that the JAI group differed 

from the other two groups mostly in the areas concerning Receptive and Expressive 

Language and in the overall Language domain.  The analysis of the Vineland shows that 

a majority of students in the JAI group differed from the JAR and PJA groups on the 

Vineland subdomains of Receptive, Expressive, Personal, and Play, and the domain area 

for Communication.  The language findings further support the current findings and 

earlier findings relating language development to joint attention.   

 Moreover, the Personal and Play areas of the Vineland suggest a social 

component to joint attention.  Although this isn’t clear support for the Tact Model, it does 

suggest that incorporating social programs for children with autism may be related to 
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joint attention skills.  Additionally, this may suggest that interventions should emphasize 

social praise as a reinforcer; this idea will be discussed later in this paper.   

 Furthermore, a cluster analysis and crosstabulations comparing group 

membership with receptive and expressive language (Tables 11-16) shows a strong group 

separation on receptive and expressive language in the Brigance and expressive language 

in the Vineland for the JAI group from the JAR and PJA groups.  This suggests distinctly 

different language abilities between the JAI group and JAR and PJA groups, which 

further supports previous findings in this study.  It is important to note, that language as 

defined by these assessments doesn’t necessarily support or deny the Tact Model, 

because these assessments do not align with behavior analytic language.  Expressive 

language refers to language that is expressed through vocal or written means, whereas 

receptive language refers to the comprehension and understanding of language.  Behavior 

analysis chooses to take a more functional approach to language; as previously defined, a 

mand is simply a request, whereas a tact is used to bring the listener in contact with the 

environment.   

Imitation  

It was hypothesized that, joint attention may be related to imitation.  Children 

often learn through the environment by imitation, which, as noted above in the 

Introduction, is not only of benefit to the child, but also reinforces the behaviors of the 

adult.  A parent’s behavior may be shaped by the child’s imitation or lack thereof.  In the 

case of joint attention with a typically developing child, a parent may initiate an instance 

of joint attention with a child by pointing to a butterfly in the environment and saying 

“butterfly.”  The typically developing child most likely follows the gesture and sees the 
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butterfly.  Additionally, the child may imitate the point and vocalization by the parent in 

referring to a nearby caterpillar.  The child points and says “caterpillar.”  This joint 

attention initiation is not only beneficial to the parent because he or she can see the 

caterpillar, but it also is imitating the parent’s actions which reinforces the parent’s future 

behavior.  In the case of a child with autism who does not imitate his or her parents in 

initiating joint attention or in responding to joint attention, the child is not only falling 

behind by not learning from the environment, the child is shaping the behavior of the 

parent by not imitating him or her. 

In further examining the relationship between imitation and joint attention, Toth 

et al. (2006) found that immediate imitation and the skill of initiating of joint attention 

were most strongly correlated with language ability during the preschool years, whereas 

deferred imitation and toy play predicted slower acquisition of language skills later on.  

The authors suggest that this indicates that joint attention and immediate imitation are 

important “starter set” skills.  They define these as skills that “set the stage for social and 

communicative exchanges in which language can develop” (p. 1001).   

The current data set shows a strong correlation between response scores and vocal 

imitation scores and initiation score and vocal imitation scores.  This shows support for 

the study by Toth et al. (2006) who suggest that imitation may be an important skill for 

later language development and possibly may contribute to joint attention development.  

An independent samples t-test shows that there is no significant difference between the 

JAI group and JAR group; however, the PJA differed significantly from the joint 

attention groups (combined JAI and JAR groups).  This suggests that the JAI and JAR 

groups are similar in their initiation abilities and differs from the PJA group, which 
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indicates that joint attention skill development is related to imitation.  Also, this would 

suggest that imitation should be involved in early intervention to assist with the 

development of joint attention skills.  

Implications for the Selection of Interventions 

With current data showing support for the Tact Model, it is important to look at 

how this may impact interventions and why it is vital that an appropriate intervention is 

chosen at a particular point within a child’s instructional sequence.  An intervention 

targeting the amelioration of joint attention deficits is important because joint attention is 

seen as fundamental for language development in typically developing children and in 

children with autism (Anderson et al., 2007; Loveland & Landry, 1986; Mundy et al., 

1990, 1994; Smith et al., 2007).  Researchers suggest that children learn language by 

responding to bids for joint attention and having objects or events labeled by an adult 

(Baron-Cohen, Baldwin, & Crowson, 1997; Morales et al., 2000).  Given that the 

function of a tact is to bring the listener in contact with the environment, especially with 

novel stimuli, such a role of joint attention fits well with the behavior- analytic model 

proposed here.  Responding to initiations can accelerate the progress of a child with 

autism in learning about his or her environment, which makes this skill very important to 

include in behavior analytic programs of instruction.   

 Anderson et al. (2007) used growth curve modeling to track the trajectories of 

206 children who had been referred to the autism intervention agencies in Chicago and 

North Carolina.  By administering a standard battery of assessments over a seven year 

period the researchers were able to track many of these children’s repertoires, including 

joint attention.  They found that a lack of joint attention skills was a predictor of later 
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assignment to a slower developing trajectory that was composed mostly of children with 

no verbal skills or with very limited vocal skills.  The authors recommend targeting joint 

attention skills for these children, suggesting that this could lead to later building of 

language skills (Anderson et al., 2007).  Consistent with this, joint attention has been 

labeled as a pivotal skill or skill that when acquired produces positive changes in other 

areas of behavior (Jones & Carr, 2004; Mundy & Crowson, 1997; Whalen et al., 2006).  

According to Jones & Carr, gains in other areas include expressive language and social-

communicative behaviors.  This has further been supported by Whalen et al. in a study 

showing gains in language, play, and social behaviors following treatment.  Whalen et al. 

utilized response training tasks and initiation training tasks (based on Whalen & 

Schreibman, 2003) to teach four children with autism joint attention skills.  Nevertheless, 

although children with autism were able to learn joint attention skills and showed 

progress in the areas of spontaneous speech, social initiations, positive affect, and 

imitation, all scores fell below those of typically developing children (Whalen et al.).   

Furthermore, Whalen et al. (2006) point out that this research does not isolate or 

otherwise identify mechanisms that provide a basis for joint attention.  They suggest that 

their training may have led to increased “social motivation” (pp. 662) which in return had 

positive effects in language development and other social skills.  This too supports the 

current model, because if children with autism are able to find the social responsiveness 

of others to be reinforcing for their behavior, they are likely to participate in joint 

attention initiations.  Nevertheless, because this research does support positive effects in 

other developmental areas, it is vital that joint attention interventions be included in 

programming for children with autism (Jones et al., 2006).   
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Besides showing gains in expressive language skills and socialization skills, Jones 

et al. (2006) also examined the social validity of their joint attention intervention.  Their 

findings indicate that another collateral effect of teaching joint attention skills to children 

with autism is the increased likelihood that these children would be rated as socially more 

similar to typically developing peers. When asked to rate their child’s overall 

performance in relation to a typically developing peer, mothers’ ratings focused on the 

improvement of their child’s joint attention when comparing their child to a typically 

developing peer (Jones et al., 2006) 

For their interventions to be successful, children with autism need to be in 

appropriate instructional activities during a substantial proportion of the recommended 25 

to 40 hours per week. Time spent in inappropriate training or lengthy training that is not 

coordinated with a systematic instructional sequence is unethical, for it could squander 

the child’s window of opportunity.  Therefore, it is very important to identify the best 

time to introduce particular kinds of interventions – a principle that is especially pertinent 

for repertoires of joint attention, which surely build upon other repertoires.  Within 

psychology, “models” are often introduced to account for specific behaviors (in relation 

to their extended contexts, including the context of developmental sequence), and more 

importantly, to identify potentially meaningful interventions addressing the behavior of 

interest.  In the case of joint attention, a behavior analytic model is very important to 

develop, given the unique effectiveness of this type of approach.  In principle, the Tact 

Model can easily be coordinated with existing effective programs of intervention, but it is 

important to also explore how and when these interventions should be introduced.   
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Intervention Recommendations 

When considering intervention recommendations, a review of curricular 

sequencing is necessary, as this is an important area that often separates one intervention 

from another.  A current trend in behavior-analytic interventions for autism is to sequence 

the teaching of mand repertoires early on.  For example, this is one of the key 

characteristics of a popular program called Applied Verbal Behavior.  For children 

beginning in a behavioral program, this emphasis on manding is justified because it 

allows the child to learn to ask for items to meet his or her needs, thus reducing 

problematic behavior.  However, it is possible that with this emphasis on manding, 

tacting has become a peripheral concern.  Support for the current Tact Model, not only 

offers a framework to examine joint attention, but also suggests that for development of 

joint attention repertoires, tacting should be introduced earlier.  Additionally, if joint 

attention is a pivotal skill, a skill that is “central to a wide range of a child’s functioning” 

(Baker-Ericzen, Stahmer, & Burns, 2007, pp. 53) – a skill that when mastered is 

“believed to produce improvement in many nontargeted behaviors” (Baker-Ericzen et al., 

2007, pp. 53), then it is vital that programs that teach both tacting and tracking be 

introduced earlier.   

Interestingly, currently, there are very few, if any, programs that utilize the 

behavior-analytic term of tracking.  Although these skills may be introduced in programs 

that occur under a different name, it may be beneficial to begin introducing tracking 

programs under this name in order to raise awareness with educators and behavioral 

support staff of further behavior analytic terminology relating to existing behavior 

analytic language already existing in programming (i.e. tacts and mands). 



 

98 
 

Examination of current data with respect to curricular sequencing shows that there 

isn’t clear cluster membership based on JAI, JAR and PJA grouping overall or for 

smaller program groupings (Tables 18-20).  Moreover, this holds true for both introduced 

and mastered programs.  This finding could be a result of the fact that originally students’ 

curricular programs were based on intervention type and classroom and these may be 

stronger grouping characteristics than joint attention abilities.  Therefore, it is important 

to look at individual programs and differences between groups.   

A review of percentage difference between introduced programs for the JAI and 

JAR groups (Appendix A) shows that Turn-Taking is the program with the largest 

difference (71.4%) between groups.  This finding would support not only the Tact Model, 

but in some ways mimics the back-and-forth nature of joint attention.  It also relies on 

social reinforcement, which will be discussed later.  Turn-taking is very social in nature, 

almost bordering on altruistic.  In a two-person exchange, Person A allows Person B to 

have an opportunity to interact with an item or event that Person A has already had the 

opportunity to access.  The only reinforcement for Person A is social reinforcement of 

Person B having access to the same opportunity.  This is very similar to the Tact Model 

and suggests that programs emphasizing the social nature of peer-interaction are 

introduced, but not necessarily mastered.  The difference between mastery of these 

programs (14.3%) is small compared to introduction differences (71.4%).  In a recent 

study looking to teach joint attention initiation to children with autism, Isaken & Holth 

(2009) utilized multiple tasks, one of them being a turn-taking task to teach children with 

autism joint attention response and initiation skills.  They suggest that turn-taking 
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programs “seem to have characteristics of natural play situations which require both RJA 

and IJA skills” (pp. 226).   

Furthermore, looking at the next eleven programs that are most likely to be 

introduced more in the JAI than the JAR group are Incidental Teaching, Puzzle, Name 

Items by Category (no visuals), Name Category for Items (no visuals), Name Functions 

of Objects (no visuals), Receptive Gender, Receptive Opposites, Expressive Opposites 

(w/visuals), Specific Programming for Sharing, Peer Interactions, and Pronouns.  Some 

of the notable programs in this list include naming programs, which are very similar to 

tacting and these programs showed strong differences in both introduced (57.1%) and 

mastered (42.9%) levels.  Other programs that may be more socially based, Specific 

Programming for Sharing and Peer Interactions, were differentially introduced (57.1%) 

but were not differentially mastered (0.0%).  This suggests that there may be a curricular 

sequence for the development of joint attention initiation – introducing and mastering 

naming/tacting programs and the introduction of social motivated programs, such as turn-

taking, sharing, and peer interactions.   

Besides the necessity to introduce tacting and tracking programs, it is also 

important to understand how these programs should be taught and what skills should be 

emphasized.  Ultimately, for a true instance of joint attention, the reinforcement needs to 

be social in nature as described in this Tact Model (the listener needs to provide praise to 

speaker for attempting an initiation).  This, then, would suggest the necessity of prior 

conditioning to establish social praise as a reinforcer with the speaker.   Whalen and 

Schreibman (2003) looked to teach children with autism topographically similar skills to 

joint attention responding and initiation, however, the reinforcer for each joint attention 
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response or initiation was access to a desired toy.  The social act of bringing the listener 

in contact with the environment did not serve as a reinforcer for any of the training 

sessions (in the case of initiation by the child, the listener would be considered to be the 

experimenter).  Therefore, it is not surprising that there were no lasting effects.   

One area of focus related to this study involves topography versus function.  It 

appears that both Corkum and Moore (1998) and Whalen and Schreibman (2003) were 

teaching topographically similar behaviors.  Topography refers to how the behavior looks 

overtly, and in contrast, function involves identifying conditions that account for 

behavior, which can be much more useful for behavioral change (Cooper, Heron, & 

Heward, 2007).  This is important to consider when teaching children with autism, 

because typically the concern is for the child to not just “go through the motions” and 

produce topographically similar behaviors, but instead to reproduce behaviors and actions 

that are functionally based.  This suggests that understanding the function of joint 

attention behavior is crucial and if the function is social in nature, then establishing social 

praise as a reinforcer is necessary.   

Isaken and Holth (2009) looked specifically to improve upon Whalen and 

Schreibman (2003) by conditioning social praise (i.e. “other people’s nodding, smiling 

and other types of approval” (pp. 232)) as a reinforcer for initiation behavior.  They 

suggest that “specific training targeting normal social reinforcers may have contributed to 

a more effective maintenance of IJA skills in the present study” (pp. 232).  Additionally, 

work by Smaby, MacDonald, Ahearn, and Dube (2007) examining a protocol aimed at 

“rapidly identifying social reinforcers and assessing relative preferences among social 
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consequences” (pp. 311) may be beneficial in developing this area of research and 

intervention. 

Furthermore, other researchers have also pointed out that when a person responds 

to joint attention as listener, following a gaze shift or pointing gesture is reinforced by 

seeing something interesting in the environment and that this gaze shifting can be a 

conditioned response (Corkum & Moore, 1998; Moore & Corkum, 1994).  Jones and 

Carr (2004) point out that this does not account for a lack of motivation to initiate.  When 

looking at it from a behavior-analytic perspective, it is not a lack of motivation to initiate 

that can be seen as separate from a response, but instead a lack of typical reinforcement 

patterns seen in a majority of the population.  Children with autism do not find as 

reinforcing, the social consequences that result from connecting someone else with the 

surrounding environment.  This model accounts for the contingencies in the environment 

and the reinforcement history as operative in the initiation of joint attention.   Holth 

(2005) suggests that these programs “must ensure that the consequences that typically 

follow and maintain tacts in the natural environment do, in fact, function as reinforcers” 

(pp. 170).   

It may seem, then, that in the tacting model a person (especially a young, typically 

developing child) may tend to label virtually everything in the environment for the 

benefit of the listener.  This frequently does occur with young typically developing 

children, but the behavior still is shaped by the differential responses of the listener.  

Skinner (1957) points out that the “novelty of the occasion” (pp. 89) is important for the 

tact.  A speaker is likely to eventually learn to tact only those objects or events that are 

unusual or important to the listener, because this would “provide the occasion for 
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reinforcing the speaker” (pp. 90).  In a typical joint attention instance, the speaker is 

drawing attention to something novel or interesting in the environment.  Holth (2005) 

points out that when responding to a bid for joint attention, “a novel stimulus may, 

typically, function as a reinforcer” for the listener’s behavior (pp. 167).  Finally, tacts are 

of most value to the listener, which may explain why responding to joint attention is more 

likely to develop before initiating in children with autism, assuming that the initiation on 

the part of the adult is a tact. 

Conclusion 

 The current research looks to answer whether the Tact Model is supported as a 

way to account for joint attention and data show support for this model.  JAI participants 

did show the highest average tacting scores, with the JAR participants have the next 

highest and PJA participants being third.  Additionally, scores suggest that joint attention 

initiation is a separate skill from joint attention responding.  Further support for the 

separation of responding and initiation can be found in correlations on the Brigance 

Inventory of Early Development between language and initiation scores. The Tact Model 

suggests that initiation relates to tacting, while responding relates more to tracking.  This 

is further supported by significant correlations between initiation scores and spontaneous 

tacting scores.   

 Not only is the support of the Tact Model in joint attention important for 

understanding joint attention, the current study can also have an impact on how children 

with autism are taught and how curricular skills are sequenced.  Scores from the Brigance 

and Vineland suggest a strong relationship between language development and joint 

attention, but also between coping, personal and play, which suggests a strong social 
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component to joint attention and the necessity to introduce social programming to 

facilitate joint attention development.  Also, imitation may play a vital role as a pre-

requisite skill for both joint attention responding and initiation, as both the JAI and JAR 

group showed similar imitation abilities, different from the PJA group.  A review of 

curricular programs suggests that JAI participants mastered some naming programs 

before JAR groups, and programs requiring social praise as a reinforcer (i.e. turn taking, 

sharing) had been introduced with the JAI group but not yet mastered.  This not only 

offers suggestions as to the type of programs that may be important for the joint attention 

initiation, but it also further supports the social nature of joint attention initiation.  Lastly, 

instruction must consider a functional perspective and the Tact Model.  Given the social 

nature of tacting, it is important that socially-mediated reinforcers are developed within 

programming for children with autism.  

 Although this study offered information relating joint attention to tacting, there 

were some limitations of this study.  One of the largest is the correlational aspect of the 

research.  Because correlational research shows a relation between two variables and it 

does not infer causation, it is not possible to say that better tacting skills cause an 

improvement in joint attention initiation skills.  To the extent that the present analysis 

suggests particular instructional sequences, it can subsequently be evaluated by 

examining the effects of those sequences. 

 The present study offers insight as to the relationship of tacting and joint attention 

initiation and responding and suggests future directions for this research.  In order to 

determine whether the Tact Model and tacting programs do help facilitate the learning of 

joint attention programs, future studies should introduce standardized tracking and tacting 
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programs to learners who are in the PJA and JAR group.  One would expect that the PJA 

group receiving tracking instruction would become better joint attention responders and 

the JAR group receiving tacting instruction would improve initiation skills.  It would also 

be prudent to examine how conditioning social praise and enjoyment as a reinforcer for 

behavior affects joint attention initiation.   Taylor and Hoch (2008) showed some success 

in using social reinforcement to improve response behavior, but had mixed results 

improving initiation behavior. They suggest that “future studies may want to determine 

whether tangible rewards can be paired with social interaction to create a conditioned 

reinforcer” (pp. 388).  Holth (2009) suggests that other protocols based on turn-taking 

and the establishment of head nodding as a conditioned reinforcer may be promising.  

Neither study attempted to introduce tacting or tracking programs to improve joint 

attention performance.  Thus, it is hoped that the present analyses can point the way to 

particular sequences of intervention that would further evaluate the model, but more 

importantly, can lead to more effective instruction for children with autism. 
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Appendix A. Percentage Difference Between Groups of Program Introduction and 
Mastery 

 

  
Intro Difference Master Difference 

Program Name JAI/JAR JAR/PJA JAI/JAR JAR/PJA 

Turn-Taking  0.714 -0.333 0.143 0.000 
Incidental Teaching 0.571 -0.333 0.000 0.000 
Puzzles 0.571 -0.667 0.286 -0.333 
Name Items by Category (no visuals) 0.571 -0.333 0.429 0.000 
Name Category for Items (no visuals) 0.571 0.000 0.429 0.000 
Name Functions of Objects (no visuals) 0.571 -0.333 0.429 0.000 
Receptive Gender  0.571 -0.333 0.286 -0.333 
Receptive Opposites 0.571 -0.333 0.429 0.000 
Expressive Opposites (w/visuals) 0.571 -0.333 0.429 0.000 
Specific Programming for Sharing  0.571 0.000 0.000 0.000 
Peer Interactions 0.571 -0.333 0.000 -0.333 
Pronouns 0.571 0.000 0.429 0.000 
3D Identical Match (object-object) 0.429 -0.333 0.429 -0.333 
Name Category for Items (w/visual) 0.429 0.000 0.286 0.000 
Label Unseen Objects by Descriptors (“Intraverbals”) 0.429 0.000 0.429 0.000 
Answering “Who” Questions (no visuals) 0.429 0.000 0.143 0.000 
Answers “When” Questions (no visuals)  0.429 0.000 0.143 0.000 
Gender Pronouns 0.429 0.000 0.143 0.000 
Parts-to-Whole 0.429 -0.333 0.429 -0.333 
Negation 0.429 -0.333 0.286 0.000 
Rote Counting 0.429 -0.667 0.143 -0.333 
Receptive Animal ID 0.429 -0.333 0.429 -0.333 
Expressive Features  0.429 -0.333 0.286 -0.333 
2 Step Imitation of Gross Motor Actions 0.371 -0.467 0.429 -0.667 
Imitation with Block Structures 0.371 -0.467 0.429 -0.333 
Receptive Objects by Function 0.371 -0.133 0.571 0.000 
Fill in missing words to songs or phrases 0.371 -0.133 0.229 -0.133 
Social Questions  0.371 -0.467 0.086 -0.133 
Reciprocal Statements (Recip. Conversation) 0.371 -0.133 0.429 0.000 
Receptive Prepositions (“Put…”) one base 0.371 -0.133 0.429 -0.333 
Expressive Prepositions (“Where..”) one base 0.371 0.200 0.429 0.000 
Gender Match and/or Sort 0.371 -0.133 0.086 -0.133 
Rec Pretend Actions 0.371 -0.467 0.371 -0.467 
Expressive Animal Sounds 0.371 -0.467 0.371 -0.133 
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Associations 0.371 -0.133 0.429 -0.333 
Sorting Non-Identical Items (same objects or pictures) 0.314 -0.267 0.086 -0.467 
Follow 2 Step Instructions 0.314 -0.600 0.086 -0.467 
Expressive Shape Labels 0.286 0.000 0.000 0.000 
Expressive Body Part by Function 0.286 -0.333 0.286 0.000 
Past Tense Verb Labels (Actions) 0.286 -0.333 0.143 0.000 
Name Items by Category (w/visual) 0.286 0.000 0.286 0.000 
Location Labels (“Where” w/visuals) 0.286 0.000 0.286 0.000 
Answering “Where” Questions (no visuals) 0.286 0.000 0.143 0.000 
Answering “Why/Because” Questions (no visuals) 0.286 0.000 0.286 0.000 
Question Discrim. (“Wh” Discrim.) 0.286 0.000 0.000 0.000 
Receptive My/Your Pronouns 0.286 -0.333 0.143 0.000 
I/You Pronouns (possession of items) 0.286 0.000 0.143 0.000 
Expressive Same/Different 0.286 0.000 0.286 0.000 
Expressive Opposites (no visuals) 0.286 0.000 0.143 0.000 
Positional Perspective Taking 0.286 0.000 0.286 0.000 
Expressive Sound for Letters 0.286 0.000 0.143 0.000 
Match Word to Picture 0.286 -0.333 0.000 -0.333 
Receptive Sight Words 0.286 -0.333 0.000 -0.333 
Expressive Sight Words 0.286 -0.333 0.000 0.000 
Writing Letters Imitatively 0.286 -0.667 0.000 -0.333 
Responds to Greetings 0.286 0.000 0.000 0.000 
Mand for Attention 0.286 0.000 0.143 0.000 
Specific Programming for Group Inclusion 0.286 0.000 0.000 0.000 
Receptive Features 0.286 -0.667 0.143 -0.667 
Recall Tasks  0.286 0.000 0.143 0.000 
2D Identical Match (picture-picture) 0.229 -0.133 0.086 -0.133 
2D Non-Identical Match 0.229 -0.467 0.286 -0.667 
Receptive Objects by Category 0.229 -0.133 0.429 0.000 
Expressive Body Parts 0.229 -0.467 0.286 -0.333 
Name Items by Function (no visuals) 0.229 -0.467 0.286 0.000 
Expressive Gender 0.229 -0.133 0.086 -0.133 
What’s Missing? 0.229 0.200 0.286 0.000 
Mand for Information (Ask Who/When/Where etc) 0.229 0.200 0.000 0.000 
Self-Help Skills 0.229 -0.467 0.000 0.000 
Expressive Animal ID 0.229 -0.133 0.229 -0.133 
1:1 Number Correspondence  0.229 -0.467 0.000 -0.333 
Conditional Discrimination 0.229 -0.133 0.429 -0.333 
Sorting by Category 0.171 0.067 0.429 0.000 
Receptive Verb Labels (2D) 0.171 0.067 0.171 0.400 
Receptive Body Parts 0.171 -0.267 0.229 -0.133 
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Expressive 2D Labels 0.171 -0.267 0.086 0.200 
Expressive Action/Verb Labels (2D) 0.171 -0.267 0.029 0.067 
2D-3D Non-Identical Match 0.143 -0.333 0.143 0.000 
Imitation of Novel Actions 0.143 0.000 0.143 0.000 
Receptive Feature/Function/Class (mixed) 0.143 -0.333 0.000 -0.333 
Vocal Imitation of Phrases 0.143 0.000 0.000 0.000 
Expressive Functions of Body Parts 0.143 0.000 0.143 0.000 
Name Items by Function (w/visuals) 0.143 -0.333 0.143 0.000 
Sequencing Letters 0.143 0.000 0.143 0.000 
Receptive/Expressive My/You (paired) 0.143 0.000 0.143 0.000 
Expressive My/Your Pronouns 0.143 -0.333 0.000 0.000 
 Receptive Same/Different 0.143 0.000 0.143 0.000 
Exclusion by Feature 0.143 0.000 0.143 0.000 
Exclusion by Category 0.143 0.000 0.143 0.000 
Receptive Letters based on Sound 0.143 0.000 0.143 0.000 
Expressive Letters based on Sound 0.143 0.000 0.143 0.000 
Matching Number to Quantity 0.143 -0.333 0.143 -0.333 
Sequencing Numbers 0.143 0.000 0.000 0.000 
Receptive Coins 0.143 -0.333 0.000 0.000 
Expressive Coins 0.143 -0.333 0.000 0.000 
Use of Independent Activity Schedules 0.143 -0.667 0.000 -0.333 
Toilet Training Protocol 0.143 0.000 0.000 0.000 
Fine Motor  0.114 -0.067 0.000 0.000 
Go To Location + Action 0.086 -0.133 0.143 0.000 
Sequencing Pictures 0.086 -0.467 0.143 -0.333 
Expressive Emotions (photos) 0.086 0.200 0.086 0.200 
Emotions (cause/effect) 0.086 0.200 0.286 0.000 
Receptive Letters 0.086 -0.133 -0.200 -0.133 
Counting Objects 0.086 -0.133 0.143 -0.333 
Receptive Animal Sounds 0.086 -0.133 0.086 -0.133 
I hear/see/have 0.086 -0.133 0.286 0.000 
Receptive Block Building  0.086 -0.467 0.286 -0.667 
Mand for Preferred Items (structured time) 0.057 -0.200 0.000 -0.333 
Follow 1 Step Instructions (Rec. Commands) 0.057 0.133 0.171 -0.267 
2D-3D Identical Match (picture-object) 0.029 0.067 0.429 -0.333 
Imitation of 1-step Gross Motor Actions 0.029 -0.267 0.143 -0.667 
Expressive People/Names (photos) 0.029 -0.267 -0.057 -0.133 
Drawing Imitation 0.029 -0.600 0.143 0.000 
Mand for Breaks 0.000 0.000 0.000 0.000 
Interrupted Chain/Blocked Response Programs 0.000 0.000 0.000 0.000 
Choice Making  0.000 0.000 0.000 0.000 
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3D Non-Identical Match 0.000 -0.333 0.000 0.000 
Identical Color Match 0.000 0.000 0.000 0.000 
Non-Identical Color Match 0.000 0.000 0.000 0.000 
Match Identical Objects by Color 0.000 0.000 0.000 0.000 
Match Non-Identical Objects by Color 0.000 0.000 0.000 0.000 
Identical Shape Match 0.000 0.000 0.000 0.000 
Non-Identical Shape Match 0.000 0.000 0.000 0.000 
Match Non-Identical Objects (or pics) by Shape 0.000 0.000 0.000 0.000 
Letter Match (upper-upper) 0.000 0.000 0.000 0.000 
Latter Match (lower-lower) 0.000 0.000 0.000 0.000 
Non-Identical People Match (photos) 0.000 -0.333 0.000 0.000 
Match by Category 0.000 0.000 0.000 0.000 
3 Step Imitation of Gross Motor Actions 0.000 0.000 0.000 0.000 
3 Step Imitation with Objects 0.000 0.000 0.000 0.000 
2 Step Imitation of Fine Motor Actions 0.000 0.000 0.000 0.000 
3 Step Imitation of Fine Motor Actions 0.000 0.000 0.000 0.000 
Multi-Step Oral Motor Imitation 0.000 0.000 0.000 0.000 
Go To Location + 2 Actions 0.000 0.000 0.000 0.000 
Receptive Label Chains (2 Step) 0.000 0.000 0.000 0.000 
Receptive Label Chains (3 Step) 0.000 0.000 0.000 0.000 
Receptive People Names (in context) 0.000 0.000 0.000 0.000 
Receptive Category Names 0.000 0.000 0.000 0.000 
Receptive Mixed Attributes (color/item) 0.000 0.000 0.000 0.000 
Vocal Imitation of Sentences 0.000 0.000 0.000 0.000 
Past Tense Verb Labels (2D) 0.000 0.000 0.000 0.000 
Expressive People/Names (in context) 0.000 0.000 0.000 0.000 
Tact People Actions 0.000 0.000 0.000 0.000 
Name Functions of Objects (w/visuals) 0.000 0.000 0.000 0.000 
Answer “How” Questions (no visuals) 0.000 0.000 0.000 0.000 
Receptive First/Next/Last with pictures 0.000 0.000 0.000 0.000 
First/Next/or Last for Action Chains 0.000 0.000 0.000 0.000 
Receptive Prepositions between 2 bases 0.000 0.000 0.000 0.000 
Expressive Prepositions between 2 bases 0.000 0.000 0.000 0.000 
I/You Pronouns (actions) 0.000 0.000 0.000 0.000 
Emotions Match (photos) 0.000 0.000 0.000 0.000 
How Same/How Different (w/visuals) 0.000 0.000 0.000 0.000 
How Same/How Different (no visuals) 0.000 0.000 0.000 0.000 
True/False 0.000 0.000 0.000 0.000 
Real vs. Pretend 0.000 0.000 0.000 0.000 
Plurals 0.000 0.000 0.000 0.000 
Match Phrase to Picture 0.000 0.000 0.000 0.000 
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Match Sentence to Picture 0.000 0.000 0.000 0.000 
Sequencing Words to Create Sentences 0.000 0.000 0.000 0.000 
Reading Sentences 0.000 -0.333 0.000 -0.333 
Reading Comprehension 0.000 0.000 0.000 0.000 
Simple Addition Problems 0.000 0.000 0.000 0.000 
Simple Subtraction Problems 0.000 0.000 0.000 0.000 
Time-Telling 0.000 0.000 0.000 0.000 
Coin Value 0.000 0.000 0.000 0.000 
Transcription of Letters 0.000 0.000 0.000 0.000 
Vocally Sequencing Letters to Spell Words 0.000 -0.333 0.000 0.000 
Transcription of Words  0.000 -0.333 0.000 0.000 
Makes Eye Contact 0.000 -0.333 0.000 0.000 
Mix Receptive & Expressive within 1 program 0.000 0.000 0.000 0.000 
Mix Intraverbal & Receptive/Expressive program 0.000 0.000 0.000 0.000 
Mix Receptive and Imitation within program 0.000 0.000 0.000 0.000 
Mix Imitation, Intraverbal, Receptive, and Expressive 0.000 0.000 0.000 0.000 
Specific Dyadic Programming 0.000 0.000 0.000 0.000 
Receptive Writing Letters/Numbers (Dictation)  0.000 0.000 0.000 0.000 
Attending 0.000 0.000 0.000 0.000 
Mand for Preferred Items (off-task) -0.029 0.267 0.000 0.000 
Receptive Picture Labels -0.029 -0.400 0.086 -0.133 
Latter Match (upper-lower) -0.057 -0.133 0.143 0.000 
Imitation of Specific Playskills -0.057 0.200 0.000 0.000 
Receptive Colors (original materials) -0.057 0.200 -0.057 0.200 
Vocal Imitation of Blends -0.057 0.200 -0.200 0.200 
Expressive Color (original materials) -0.057 0.200 -0.200 0.200 
Receptive Emotions (photos) -0.057 0.200 -0.057 0.200 
Receptive Numbers -0.057 -0.133 0.143 0.000 
Expressive Numbers -0.057 -0.133 0.143 0.000 
Receptive Shapes -0.057 0.200 -0.200 0.200 
Joint Attention -0.057 -0.467 0.143 -0.333 
Task Completion (Independent Tasks) -0.086 -0.200 0.143 -0.333 
Oral Motor Imitation -0.114 0.067 -0.200 0.200 
Receptive Object Labels -0.114 -0.267 0.086 -0.133 
Receptive People Names (photos) -0.114 -0.267 0.086 -0.133 
Expressive Actions (own or teacher actions) -0.114 -0.267 -0.200 -0.133 
Expressive Letters -0.114 0.067 -0.200 -0.133 
Vocal Imitation of Sounds -0.171 0.267 -0.200 -0.133 
Number Match -0.200 0.200 0.000 0.000 
Identical People Match (photos) -0.200 -0.133 0.000 -0.333 
2 Step Imitation with Objects -0.200 -0.133 0.000 0.000 
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Receptive Body Part by Function -0.200 -0.133 0.000 -0.333 
Receptive Color (using objects) -0.200 0.200 -0.200 0.200 
Receptive Mixed Attributes (color/shape) -0.200 0.200 -0.200 0.200 
Expressive Color (objects) -0.200 0.200 -0.200 0.200 
Question Discrim. w/visual (color vs. label/shape) -0.200 -0.133 -0.200 -0.133 
Expressive Emotions (faces) -0.200 0.200 -0.200 0.200 
Sight Word-Sight Word Match -0.200 -0.467 0.000 -0.333 
Imitation with Objects -0.257 -0.267 -0.400 -0.267 
Yes/No Preferences  -0.257 0.067 -0.200 -0.133 
Yes/No Factual -0.257 0.067 -0.200 0.200 
Pretend Play -0.314 0.267 0.143 -0.333 
Follow 3 Step Instructions -0.400 0.067 -0.200 -0.133 
Go To Specific Location -0.400 -0.267 -0.200 -0.133 
Imitation of 1-step Fine Motor Actions -0.457 0.267 0.000 0.000 
Vocal Imitation of Words -0.457 0.267 -0.200 0.200 
Expressive Object Labels -0.457 -0.067 -0.057 -0.133 

 
Note: Grey shading shows those areas with a difference of at least 0.250. 
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