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ABSTRACT
Joint attention and social referencing involve behavior patterns
that are typically learned during infancy. Deficits in both skills are
more common in children with autism spectrum disorder thus,
early intervention on the acquisition of these critical social skills
may mitigate later developmental delays. We discuss the learning
of behavior chains that result from operant contingencies in nat-
ural social environments. We offer a behavior analytic interpreta-
tion of both joint attention and social referencing and identify the
research that has already set the foundation for establishing how
we can teach young children with autism initiating and respond-
ing to joint attending and social referencing.
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A behavioral perspective of joint attention and social referencing in
children with autism

Joint attention (attending) (JA) and social referencing (SR) are both critical early-developing
communication skills learned early on in infancy for typically developing children (Corcum
& Moore, 1995; Markodimitraki, Kypriotaki, Ampartzaki, & Manolitsis, 2013; Pelaez &
Novak, 2013; Scaife & Bruner, 1975; Thorup, Nyström, Gredebäck, Bölte, & Falck-Ytter,
2018). Recent publications have identified ties between these two related skillsets, the devel-
opment of early communication, and stimulus equivalence relations (Neimy, Pelaez, Carrow,
Monlux, & Tarbox, 2017; Pelaez & Monlux, 2017, 2018). This identification is essential
because absences in these communication skills are evaluated when forming a diagnosis of
an autism spectrum disorder (ASD) (Holth, 2011; Sato et al., 2017; Sigman & Kasari, 1995;
Whalen, Schreibman, & Ingersoll, 2006). Both joint attention and social referencing involve
operant behavior chains that can be broken down and taught; therefore, by targeting these
specific response deficits in infants who may be at-risk of developing ASD, we may be able to
mitigate or reduce these skill delays before they become more serious disorders or formal
developmental delays.

Joint attention has been primarily evaluated by developmental psychologists (e.g.,
Bakeman & Adamson, 1984; Dawson et al., 2004; Mundy, 2017; Mundy & Newell, 2007;
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Tomasello, 1995) where they defined it as “the purely social motive of sharing attention
to something” (Tomasello, 1995, p. 111). On the other hand, behavior analytic per-
spectives, have pointed that this definition by Tomasello appears incomplete and thus
have attempted to fill that gap in the literature by providing models and processes (e.g.,
DeQuinzio, Poulson, Townsend, & Taylor, 2016; Dube, MacDonald, Mansfield,
Holcomb, & Ahearn, 2004; Holth, 2005, 2011; Jones & Carr, 2004; Pelaez, 2009, 2017;
Pelaez, Virués-Ortega, & Gewirtz, 2012; Whalen & Schreibman, 2003). It is only within
the last 15 years or so that the field of behavior analysis has begun to evaluate the
mechanisms and underlying processes in these two skillsets in earnest. This delay is
surprising because there are numerous pragmatic reasons for behavior analysts to be
more active in joint attention and social referencing research. Holth (2005) outlined
three main reasons: joint attention deficits are cardinal symptoms of an ASD diagnosis;
joint attention has been linked to later skills such as language and symbolic abilities (see
also Mundy, Sigman, & Kasari, 1993); and successful application of behavioral princi-
ples in a joint attention intervention could potentially build a bridge between develop-
mental psychology and applied behavior analysis (Holth, 2011; Schlinger, 1995). For
our present purposes, we adopt the definition of joint attention as when “a child
observes some novel or ‘interesting’ object or event and then, instead of simply staying
focused on it, turns to his mother to direct her attention to it” (Holth, 2011, p. 73).
While joint attention and social referencing are commonly discussed together, in this
paper, we highlight some functional distinctions and explore them as related behavioral
chains. We will unpack simpler examples of joint attention before moving on to social
referencing, which also involves joint attention behaviors.

Most theory and research on joint attention has focused on the visual domain, as we will
do here. However, the skill is not limited to the visual domain as there are also instances of
auditory or tactile joint attention. Visual joint attention generally refers to two individuals
who make eye contact, shift their eye-gaze towards some object, person, or event, and then
regain eye contact (visual regard) to coordinate their attention to the same subject
(DeQuinzio et al., 2016; Gewirtz & Pelaez-Nogueras, 1992; Pelaez, 2009; Pelaez et al.,
2012). Furthermore, auditory joint attention would involve two individuals orienting to
the same sound, tactile joint attention would involve orienting to the same tactile stimulus,
and so on. Typically, joint attention as it is discussed in the literature involves an infant
shifting their eye-gaze between her mother, the object, and back to their mother, sometimes
accompanied by gesturing towards the object (i.e., pointing) with or without vocalization or
object activation (Meindl & Cannella-Malone, 2011, p. 1442). Joint attending and social
referencing are not two separate phenomena. Joint attention does not exist in a pure form,
only as parts of stimuli-response sequences. Different names have been used for different
types of sequences. For example, there is responding to others, gaze or point following, and
the presentation of an object or event.

From a cognitive developmental perspective, social referencing has been identified as
a socio-cognitive process that represents a new capacity typically displayed in infancy at
around 12-months of age (e.g., Desrochers, Ricard, Décarie, & Allard, 1994; Magrelli
et al., 2013). Developmental researchers consider this age as a period where the infant
“makes sense of an event or an object by using the information transmitted by another
person” (Desrochers et al., 1994, p. 304). This type of definition can be problematic as it
leaves many terms and processes undefined; for example, the term “information” (see
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Dinsmoor, Browne, & Lawrence, 1972). We propose that a behavioral interpretation
with a focus on underlying behavioral phenomena can bring the interest in these two
skills from theory to application (DeQuinzio et al., 2016; Holth, 2011; Isaksen & Holth,
2009; Pelaez, 2017).

Social referencing encompasses those same kinds of behaviors discussed above in
joint attention with the added component of a conditional discrimination process
where prompts/cues about the object, person or event (i.e., observing behavior,
Constantino et al., 2017; Dinsmoor et al., 1972) indicate whether an approach or
avoidance will be more likely to encounter reinforcement. That is, social referencing
ultimately results in the child differentially responding to environmental cues in
a context of ambiguity (Gewirtz & Pelaez-Nogueras, 1992). The context of ambiguity
serves as a motivational operation for the infant to search for cues from the adult to
guide her behavior. For example, consider a mother and child looking at one
another when something surprising happens (such as an unfamiliar adult approach-
ing the child). Typically developing infants would shift their gaze towards the
stranger, and then back to the mother looking for her reaction and cues. In the
past, when the mother has smiled and nodded (stimulus correlated with reinforce-
ment, or SD +) in the presence of ambiguity (i.e., a stranger), then the infant
approaching the stimulus (response or R) has been reinforced in the form of
a positive interaction. On the other hand, when the mother has grimaced and
modeled withdrawing (stimulus correlated with punishment, or SD -) from the
ambiguous stimuli, then the infant’s approaching has less likely been reinforced in
the past. In this case the grimace is more likely to result in a withdrawal after
a history of no reinforcement (i.e., praise, access and a positive social interaction)
being available under these conditions. This example involves infant differential
responding (i.e., approaching or withdrawing) and seems to be the result of
a history of conditional discrimination training as evidenced by research conducted
by Lum-Lock, Gewirtz, and Pelaez (for a discussion of that specific study see Pelaez,
Virués-Ortega, Field, Amir-Kiai, & Schnerch, 2013; Pelaez et al., 2012; Pelaez-
Nogueras & Gewirtz, 1995).

Pelaez (2009) stressed that there is an emotional component in social referencing
that typically involves both, the sharing of information and the facilitation of
emotional responding by the learner to an ambiguous stimulus or event. Although
cognitive-developmental psychologists tend to view the informational (or instrumen-
tal) aspects of social referencing as separate from the emotional (or effective) aspects
(Blackford & Walden, 1998; Feinman, 1992; Feinman & Lewis, 1983), behavior
analysts have suggested that the two, emotional and cognitive/informational, are
part of the very same conditioning learning process (Gewirtz & Pelaez-Nogueras,
1992). Recently, we have made the case that joint attention and social referencing are
related skills that may play a critical role in facilitating the development of derived
stimulus relations, relational frames, and communication (Pelaez & Monlux, 2018).
Measuring gains in the learning of these skills could be a more valid evaluation of an
early intervention program than some of the traditional methods, such as relying on
IQ measures. Furthermore, SR and JA may be particularly helpful skills to teach
when an infant or toddler is at-risk of a developmental delay and or an ASD
diagnosis (Holth, 2005; Isaksen & Holth, 2009).
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Behavior analysis of joint attending: identifying sequences and classes

Joint attention typically develops between 8- and 15-months of age (Bakeman &
Adamson, 1984; Mundy, 2017; Mundy & Newell, 2007; Pelaez, 2009), and the absence
of this skill by that time point can be a cause for concern because a lack of joint
attention has been shown to correlate with later delayed language development
(Baldwin, 1995; Bates, Benigni, Bretherton, Camaioni, & Volterra, 1979; Bruner, 1975;
Tomasello, 1988). As Meindl and Cannella-Malone (2011) have further speculated,
aggregated across several years, the loss of compound opportunities increases the risk
factors and communication problems in children later diagnosed with ASD.
Longitudinal studies tracking deficits in joint attention and later language development
show a negative correlation between these variables (Charman, 2003; Charman et al.,
2003; Mundy, Sigman, & Kasari, 1990, 1994; Murray et al., 2008). We should keep in
mind that the social referencing behavior chain comprises joint attention. Before
discussing social referencing in detail, we believe it is essential to lay the framework
for this behavior by describing different examples of joint attention.

Joint attention does not always look uniform. In fact, it can be broken down into
different bids such as: by involving a point (i.e. extended distal finger orienting towards
an object), showing an object (i.e., extending a preferred toy towards a parent), or by
activation of an object (i.e., cause and effect toy is initiated, or a kitten jumps out from
a hiding place). In addition, the literature identifies initiating joint attention with
subclasses of imperatives and declaratives. Joint attention can be further divided into
initiating joint attention (IJA), which could be thought of as child or learner lead, and
responding to joint attention (RJA), which is responding to another’s IJA. RJA is not
always between adults and children, but it likely develops in that way first, and then can
be transferred to between peers (Isaksen & Holth, 2009). RJA is more commonly
discussed in the literature and researchers such as Murray et al. (2008) have found
that increases in RJA also appear to correlate with communication gains such as the
increased length of utterances and several scores on receptive language scales. Teaching
IJA as well as RJA is not always part of a joint attention teaching program, however,
some researchers would argue that it should be (Holth, 2005; Holth, Vandbakk, Finstad,
Gronnerud, & Sorensen, 2009; Isaksen & Holth, 2009).

Dube, MacDonald, Mansfield, Holcomb, and Ahearn (2004) present a contingency
analysis of gaze shifting in IJA. In the process, they delve into the reinforcer-
establishing as well as evocative effects of the antecedent event. Furthermore, these
researchers introduce the concern about the process of adult delivered reinforcement
from discriminative and conditioned reinforcement and socially mediated reinforcers
(more on this when we discuss Holth, 2005; Holth et al., 2009). During IJA, the adult’s
attention becomes a class of stimuli that can function as conditioned reinforcement;
a strong candidate for how the other’s joint attention becomes a conditioned reinforcer
is social referencing (see Holth et al., 2009). When adults are attending, they have their
eyes open and oriented to the object of interest to the child. After a learning history,
this class of stimuli (attending) becomes a reliable predictor of the adult reacting to and
providing reinforcement contingent on the child engaging in the IJA behavior chain.
This attention then helps to “function as links in the behavior chain: as conditioned
reinforcers for gaze shifting and as discriminative stimuli indicating an increased
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probability of other reinforcers related to the adult’s behavior with respect to the child
and the interesting object or event” (Dube et al., 2004, p. 199). Furthermore, Dube et al.
(2004) identify different classes of consequences maintaining the IJA behavior chain
such as supplemental reinforcement from adult participation, supplemental responses
(i.e., assistance), and even negative reinforcement (such as with startling or unpleasant
stimuli). These researchers conclude that a functional-analytic approach of joint atten-
tion could serve as one point of contact between the cognitive developmental and
behavior analysis fields.

Holth (2005) saw the need for and provided an operant analysis of joint attention by
paying particular attention to the joint control and reinforcement strategies used in
establishing the skill. In this analysis, he explored the precursor abilities that could help
with the teaching of joint attention such as gaze following, social referencing, proto-
imperative gestures, protodeclarative gestures, and monitoring. Protoimperative gestures
function similar to how Skinner defined a mand, as “a verbal operant in which the
response is reinforced [through the mediation of other persons] by a characteristic
consequence and is therefore under the functional control of relevant conditions of
deprivation or aversive stimulation” (Skinner, 1957, pp. 35–36). While mands can
function without any features of joint attention, some mands may involve an element
of joint attention. However, if joint attention involves any capacity of manding for an
item, then it is not pure joint attention, but would be categorized more appropriately as
a mand. Protodeclaratives on the other hand function similarly to how Skinner defined
a tact, as being reinforced “with many different reinforcers or with a generalized
reinforcer” (Skinner, 1957, p. 83).

Like in social referencing, both types of joint attending, protoimperatives and
protodeclaratives, may involve conditional discrimination and observing behavior.
The critical differences between protoimperatives, protodeclaratives, and social referen-
cing, seem to be related to the types of reinforcing consequences (and therefore, of
course, to the establishing operations). These establishing operations that are in social
referencing, are in particular an initiating response prior to the observing response,
such as pointing, may be lacking. In social referencing, the cues of others guide the
child on how to respond to ambiguous objects or events. Thus, in protoimperatives,
there are characteristic reinforcers, as in mands. While in protodeclaratives, there are
generalized social reinforcers, as in tacts. Nods, smiles, gaze shifts, and comments are
standard conditioned positive reinforcers. They are typically correlated with (a) novel
events (b) higher frequencies of other reinforcers, and (c) lower frequency of aversive
stimuli. The establishing operation is typically a situation that is ambiguous with respect
to the probability of reinforcement.

In addition to providing some operant protocols for establishing those repertoires,
Holth (2005) provided a protocol for teaching joint attention and called for further
research from behavior analysts into this area.

Behavior analysis of social referencing: identifying sequences and classes

Contrary to the more widely held developmental perspectives that infant emotional
phenomena emerge due to maturational processes (Izard, 1992), or are somehow
prewired or innate, and involve universal emotions (Lazarus, 1991), newer lines of
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experimental research indicate that such social-emotional phenomena can result from
operant (and respondent) conditioning processes (Gewirtz & Pelaez-Nogueras, 2000;
Pelaez & Novak, 2013; Pelaez et al., 2012). A behavior-analytic definition of social
referencing is “a form of stimulus control exerted by facial, vocal, and gestural expres-
sion of another, typically the mother, guiding the behavior of infants toward an
ambiguous object or event” (Pelaez et al., 2012, p. 23). In social referencing, nods,
smiles, and comments can function as both, conditioned reinforcers for the child’s
observing response and discriminative stimuli for the child’s resulting response in the
sequence (e.g., approaching or avoiding an ambiguous object). The cues are typically
correlated with reinforcement contingent upon approaching the objects of joint atten-
tion. In many cases, it is difficult to draw a sharp line between protodeclaratives and
social referencing, although the likelihood of the latter term being used seems to
increase with the lack of an initiating response prior to the observing response and,
possibly, with the severity of the potential aversive consequences of approaching the
object of joint attention.

It is essential to researchers evaluating social referencing to identify the specific
modality (the class) that is the most effective at creating conditional discriminations
for transmitting emotional messages, namely positive and fearful facial expressions or
vocalizations, (DeQuinzio, Townsend, Sturmey, & Poulson, 2007; Kim, Walden, &
Knieps, 2010; Pelaez et al., 2012). Research shows that infants respond more reliably
and accurately to the emotional vocalization than the facial expression cues that
accompany the vocalization, particularly in the fearful conditions (Kim et al., 2010;
Mumme, Fernald, & Herrera, 1996). This phenomenon may be because positive emo-
tional facial expressions frequently occur in the natural environment, but not always
with vocalizations (e.g., when a caregiver is cooking a meal and sharing social smiles
with their infant who is also sitting in the kitchen safely in their highchair). In contrast,
fearful expressions rarely occur in isolation in the natural environment, but instead
occur multimodally, with an accompanying gesture or vocalization warning of potential
danger (e.g., a child is about to touch a hot stove, and the parents shout “No!” while
simultaneously displaying a fearful facial expression or frowning). That is, the auditory
modality co-occurs with the visual modality more reliably in the natural environment
for the fearful or negative examples of social referencing than for the positive or happy
examples of social referencing.

Based on this, Pelaez (2009) identified a behavior-analytic process, whereby numerous
conditioning trials presented to infants, resulted in the acquisition of social referencing skills
via conditional discrimination. Parents/caregivers of young infants responded, quite natu-
rally, to the variety of unexpected and ambiguous (from the infants’ perspective) situations
that emerged with visible emotional and other (e.g., vocal, motor) responses. Through
observation of these responses demonstrated by the caregivers, the infant not only learned
some individual ways to respond to the specific stimuli confronted, but also learned
a complex operant response class. Referencing is facilitated by acquiring the conditional
discrimination between the occurrence of an ambiguous stimulus and the caregiver’s facial
expression (conditional stimulus that prompts either a positive or negative/aversive conse-
quence).More specifically: (1) eye contact is initiated by eithermember of the dyad, the infant
or the mother; (2) the infant’s eye gaze shifts from the adult’s eyes to the ambiguous stimulus
just introduced; then (3) the infant’s eye gaze shifts back towards the adult searching for
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a social/emotional cues from the adult (the discriminative or delta stimulus); 4) the cues (Sd)
provided by the adult signal to the infant whether her response (operant approach or
withdraw from the ambiguous stimulus (see Figure 1) will be reinforced or punished.

While social referencing is typically learned by 12 months, it has been observed as
early as 6-months (Pelaez, 2009; 2013; Feinman, 1980; Feinman & Lewis, 1983; Walden
& Ogan, 1988). Furthermore, there is evidence to support that infants as young as
3-months can perceive facial expressions (Barrera & Maurer, 1981). Evidence for the
behavior-analytic conditioning perspective of social referencing comes from a body of
work featuring experiments performed with typically developing infants. Gewirtz and
Pelaez-Nogueras (1992) conducted a seminal experiment involving infants aged 9- to
12-months. In their daily experimental sessions conducted over 8- to 13-weeks, an
ambiguous object (out of 64 covered objects) was presented to the infant during
conditioning trials and the infant’s mother was instructed to provide one of two cues
to the infant. Both cues were hand-to-face expressions, which were initially neutral
(originally arbitrary signals) to the infants and did not resemble any typically used
social cues. They used ambiguous cues to eliminate the notion that the emotional facial
expressions of fear or smiles, from an evolutionary perspective, could have a universal
emotional value for survival (Kim & Kwak, 2011). In the original Gewirtz and Pelaez-
Nogueras (1992) experiment then, one arbitrary cue involved the mother placing her
hands, palms forward, at the side of her head, while the second cue involved the mother
placing a clenched fist to her nose. Random assignment designated which cue would
signal that reaching for the ambiguous object would result in a reinforcing consequence
or a punishing consequence for the child’s reaching response (i.e., cues served either as
a discriminative stimulus for behavior that has been reinforced or as a discriminative
stimulus that signals/cues punishment). All infants were found to successfully learn to
discriminate between the two cues by responding differentially (accurately). Responding
accurately meant that the infants approached some objects but rejected others, depend-
ing strictly on the cues provided by the mothers that the infants referenced.

Figure 1. The chain of stimulus-response constituting each of positive and negative trials during the
natural conditional discrimination training that leads to SR skill.
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In a follow-up experiment (Pelaez et al., 2012), used typical facial-emotional expressions of
joy or fear instead of arbitrary cues with 4- to 5-month-old infants. In this second experiment,
the baseline observations indicated that the facial expressions did not yet serve as discrimi-
native stimuli for reaching or withdrawing in these young infants. This age range was targeted
because infants can distinguish between vocal emotional messages at 5-months; however,
social referencing is typically not acquired yet (Walker-Andrews & Grolnick, 1983). Operant
conditioning of these facial expressions was done in a naturalistic style with joyful expressions
cueing reaching and fearful expressions cuing avoidance in an ABAB reversal design. After
successfully demonstrating a treatment effect, an extinction phase was introduced in which
consequences were not delivered over many trials. After infant responding declined back to
baseline levels of responding, the consequences were then again introduced and responding
increased back to previous treatment levels (Pelaez et al., 2012). Another notable aspect of
the second experiment is that social referencing is not generally seen in infants so young, but
their experimental manipulations involved a more rapid and controlled sequence of learning
trials than would typically be presented under “natural” learning conditions.

In sum, the experiments by Pelaez and colleagues provide support for the learning
model of social referencing. These researchers accomplished this demonstration of
learning by showing the conditioning of the social referencing response first to arbitrary
maternal cues, as well as the reversibility of conditioning of social referencing behavior
to standard emotional cues of fear and joy. The research has been replicated, see below
for further information (DeQuinzio et al., 2016; Pelaez et al., 2013).

In a clinical research setting, this social referencing learning paradigm has been
replicated with a group of 26 infant children of depressed mothers. This procedure
demonstrated a rapid increase in social referencing skills for children in the experi-
mental group as compared with children in the control group (Pelaez et al., 2013).
Children of depressed mothers have been shown to demonstrate deficits in social
referencing as well as deficits in play much like children with ASD (Field, Diego, &
Hernandez-Reif, 2009). Interesting to note, while 3-month-old infants of depressed
mothers are nonresponsive with their parents (fewer smiles, eye contact, and fewer
vocalizations than controls), those same infants can engage frequently and positively
with their nursery school teachers (Pelaez-Nogueras, Field, Cigales, Gonzalez, & Clasky,
1994). Furthermore, infants of depressed mothers can increase their rate of positive
interactions with their caregivers, demonstrating increased social behavior, like eye
contact duration after a brief, targeted operant conditioning paradigm (Pelaez-
Nogueras, Field, Hossain, & Pickens, 1996). Thus, young infants show a high level of
developmental plasticity, which makes this an ideal time frame for early interventions.

While there is much that behavior-analytic researchers agree on when categorizing
social referencing, there are still some aspects needing further research. Some research-
ers have proposed that social referencing is a form of initiating joint attention in which
the reinforcer maintaining the joint attention episode is negative reinforcement
(Cornew, Dobkins, Akshoomoff, McCleery, & Carver, 2012). In addition, Dube et al.
(2004) have suggested that social referencing may be a particular form of joint atten-
tion, as do we. However, all of these researchers would agree that the child gaze shifts
(visual regard) become a learned behavior through a history of reinforcement and
aversive consequences (not all the consequences are adult mediated, some consequences
are event mediated). We all agree that in unfamiliar, novel, or ambiguous situations, the
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infant tendency is to garner adult-attending (social) stimuli that would provide clarify-
ing discriminative stimuli in ambiguous situations.

What has been covered up to now in this paper, is by no means an exhaustive list of
studies. Other researchers have also conducted partial replication studies that are similarly
based on learning models of social referencing as alternatives to cognitive-developmental
models (e.g., Carver & Cornew, 2009; Jasso, Triesch, & Deak, 2008; Kim & Kwak, 2011).
Collectively, all these experiments build a case for a general behavior-analytic learning
theory that explains how social referencing develops based on the typical caregiver’s
responses to the early child via operant learning and discrimination training.

Children with autism spectrum disorder and deficits in joint attention

Two core deficits characterize the diagnosis of autism spectrum disorder, specifically:
(a) deficits in communication and social interaction, especially reciprocal social inter-
action, and (b) excesses of rigid, stereotyped behavior, thoughts, or interests (American
Psychiatric Association, 2013). While the aforementioned behavioral deficits and
excesses in these core areas define the criteria for a diagnosis of ASD, these criteria
are not representative of all the possible deficits reflected in the current literature.

The exclusion of new paths of behavior from the diagnostic criteria may explain in
part why empirical research on their relevance to ASD is somewhat sparse and mostly
limited to basic research, rather than applied research. One such area with limited
research is a deficit in joint attention and social referencing capabilities (Holth, 2011;
Neimy et al., 2017; Novak & Pelaez, 2011; Ozonoff & South, 2001). Clinicians are often
left to address these deficit areas without critical guidance from the literature that is
available for the diagnostic indicators like communication deficits. In the following
sections is a brief literature review covering joint attention and social referencing
deficits in children with ASD.

Deficits in joint attention

Joint attention deficits in children with ASD have been documented for some time, although
typically outside of the world of behavior analysis (Baron-Cohen, Allen, & Gillberg, 1992;
Carpenter, Pennington, & Rogers, 2002; Leekam, López, & Moore, 2000). Furthermore,
research with this population has shown that while RJA can be present (albeit at lower rates
than in age-matched typically developing peers), IJA is substantially lower in children with
ASD (Holth, 2005; Leekam et al., 2000;MacDonald et al., 2006;Whalen& Schreibman, 2003).

MacDonald et al. (2006) contributed to the behavior analysis of joint attention by
developing an assessment tool for measuring and defining joint attention deficits.
Participants were 26 children diagnosed with ASD or a pervasive developmental disorder
not otherwise specified, and 21 were typically developing children who were being seen in
home-based or preschool settings. The joint attention responding assessment was com-
prised of relevant tasks from the Early Social Communication Scales (Mundy & Newell,
2007) following a point to pictures, gaze shifting, gestures, verbalizations, and toy activation
observations among other tasks. Their results echo those of other researchers (Whalen &
Schreibman, 2003) who found differences in IJA between typically developing children and
those with ASD, but only slight differences in RJA between groups.
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Deficits in social referencing

Cornew et al. (2012) assessed two critical aspects of social referencing in children with
autism, namely of (a) behavior regulation (i.e., the infant learning to modify their
behavior based on the reaction of a parent or other adult, such as an experimenter)
following from the repeated exposure to episodes with (b) referential looking. Cornew
et al. (2012) found that among infants at 18-months-of age, compared with randomly
selected (“low risk” for autism) infants, infants who later met diagnostic criteria for
autism (primarily “high risk” siblings of children with ASD) at 36-months showed
significant impairments in both the information seeking (referential looking) behavior
and the behavioral regulation aspect of social referencing. Cornew et al. (2012)
hypothesized that these deficits could comprise an endophenotype for ASD and could
be useful in earlier diagnosis. As the authors noted, “without such a means for learning
about the social world early in life, it is easy to imagine far-reaching and cascading
detrimental effects on more complex social skills” (Cornew et al., 2012, p. 3).

What is at the heart of the problems that lead to severe deficits in social referencing
in children with ASD is still unclear. Evaluating the behavior of children at-risk of or
with an ASD diagnosis who display deficits in social referencing, however, appears to
provide researchers with further insight. For example, infants of mothers experiencing
depression may show less social responsivity, including problems with social referen-
cing, but this is hypothesized to be due to the lack of differing emotive social cues being
displayed to discriminate between (Field et al., 2009; Pelaez et al., 2012 expand a little
on this last finding). However, children with ASD, on the other hand, may lack these
skills initially in part due to a lack of attending to socially relevant stimuli from an early
age (Murias et al., 2018). Recent eye-tracking research indicates that attending to
people’s eyes is initially present, but drops off between 2-to 6-months, in infants who
later meet criteria for ASD (Jones & Klin, 2013). Whether this decline plays into social
skills delays, such as with social referencing or joint attention, is unclear and more
research into this area is warranted.

Establishing joint attention in children with ASD

The study reported by Whalen and Schreibman (2003) was one of the first published
studies to use behavioral procedures to teach joint attention skills to children with ASD
(i.e., with a combination of Discrete Trial Training (DTT) and Pivotal Response
Training (PRT) strategies). These researchers broke the joint attention chain down
into smaller teachable units with RJA being taught before IJA. The participants were
five children with ASD and six typically developing children. The skills were then
further broken down into: “(1) responding to showing, pointing, and gaze shifting of
adult; (2) coordinated gaze shifting (i.e., coordinated joint attention); and (3) pointing
(with the purpose of sharing, not requesting)” (Whalen & Schreibman, 2003, p. 456).
Only four out of the five participants with ASD completed the program, but they all
showed improvements in IJA as compared to baseline. While their intervention
appeared to be successful during treatment, there were decreases in the skill during
follow up and thus the authors recommended more parent training to mitigate those
sorts of maintenance failures in the future.
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Protocols for joint attending

In an extension of Holth (2005), Isaksen and Holth (2009) taught joint attention skills
to four young children with autism as part of their early intervention programming.
The research protocol was broken into three parts: teaching RJA, engaging in turn-
taking activities using RJA, and teaching IJA. Two aspects of the study that warrant
further discussion here are its use of conditional discrimination procedures to teach
RJA as opposed to traditional pairing procedures and conditioning social cues, such as
smiles and nods, as generalized conditioned reinforcers. This difference in modality is
particularly relevant for populations with ASD as social consequences are typically not
as reinforcing and may not maintain the behavior chain alone otherwise. By simulta-
neously providing training to the parents and involving social reinforcement and
discrimination training, they reported at a 1- month follow up that all four participants
were still demonstrating joint attention skills.

Holth et al. (2009) devised a study that compared the use of natural social con-
sequences as conditioned reinforcers for teaching joint attention. Specifically, these
researchers compared how the social consequences became conditioned reinforcers
either by pairing or through an explicit operant discrimination procedure. Seven out
of the eight participants completed the two different protocols and out of those seven,
five displayed more responses with the operant discrimination procedure than the
traditional pairing procedure.

A meta-analysis conducted by Meindl and Cannella-Malone (2011) brought up several
important facets of teaching joint attention. After narrowing their search to articles that
operationally defined joint attention, taught joint attention, and included at least one
participant with ASD, Meindl and Cannella-Malone had 18 articles. Within those 18
articles, 13 made attempts to teach RJA while 15 taught IJA and 9 taught both skills. In
addition, the type of reinforcer provided for correctly initiating or responding to a bid was
shown to be of interest. Out of the 13 studies that taught RJA, eight of them used nonsocial
consequences to do so. In regard to the IJA literature, out of the 15 studies, 10 used
tangible reinforcers. Finally, it was of interest to note that interventions that were defined
as being simpler (those with two or less intervention components) were found to be more
effective (Meindl & Cannella-Malone, 2011). For example, all five of the studies with
“simple” procedures resulted in participants increasing RJA whereas only six out of the
eight “more complex” procedures resulted in participants increasing RJA.

Establishing social referencing in children with autism

The theory and body of research in ABA has yielded the greatest bulk of empirically
supported intervention methods to address the skill deficits and behavioral challenges
exhibited by children with ASD (Virués-Ortega, 2010). With this information in mind,
and with the evidence for the learning model of social referencing presented thus far, it
would seem most appropriate then that the potential core social skill deficit of social
referencing, common in many children with ASD, be targeted with methods derived
from the field of ABA. However, to date there are limited specific interventions
targeting social referencing in ASD (DeQuinzio et al., 2016). Children with ASD may
be able to learn the discriminations well, but this seems to occur only after they can
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reliably gaze shift in the presence of ambiguous stimuli. Gaze shifting is part of the
chain that is often lacking or deficient (Cornew et al., 2012).

The paucity of empirically validated interventions for social referencing in ASD compared
with other pivotal skills may be due to several factors. One such factor may be the level of
complexity, which has resulted in varying definitions of the concept itself. Even a simple
episode of social referencing appears to involve a multi-component stimulus-response chain
and a conditional discrimination (Pelaez, 2009). An additional factor may be the speed of
acquisition. Although there are few intervention studies on social referencing to go by, infant
children of depressed mothers who display deficits in social referencing appear to be able to
quickly learn at least basic social referencing skills through brief intensive behavioral inter-
vention (Pelaez et al., 2013), whereas the teaching of these basic skills to children with ASD
tends to progress more slowly (e.g., Brim, Townsend, DeQuinzio, & Poulson, 2009).
Additionally maternal inattentiveness on independent infant social referencing can have
a negative effect on the development of this skill (Stenberg, 2003).

In one of the few ABA intervention studies with children with ASD, Brim et al. (2009)
directly taught social referencing to four children with autism. In this study, they broke social
referencing into a task analysis of: (a) an observing response, which included looking at
a person (orienting and looking at their face) in the presence of ambiguous stimuli, and (b)
a conditional discriminative response, in which they engaged with writing, verbal, or non-
verbal imitative behavior in the presence of one social stimulus (head nod and smile), and (c)
“trial-termination” responses, such as putting materials aside or sitting down when given
a different type of social stimulus (head shake and frown). The teaching procedure then
involved standard behavior-analytic teaching procedures based on these operational defini-
tions of the component performances and programming for generalization. Procedures
included a combination of adult prompts (verbal, visual, and manual prompts) and reinfor-
cement, in addition to interspersed generalization assessments. All four children in the study
learned the chain of social referencing responses using this procedure, with fairly rapid
increases in the observing response from baselines of primarily 0% to close to 100%
responding in all fourmain participants. These researchers also found that the discrimination
component was acquired fairly rapidly once the observing response had been conditioned;
which was in line with the implications made by the results of Cornew et al. (2012).

In 2016, Dequinzio and colleagues made the case for an operant analysis of social
referencing in order to better teach this skill to ASD populations. Remember that social
referencing is conceptualized as a behavior chain that: “is a two-link chain in which there are
two primary responses of the child; responding in the first link is the observing response and
responding in the second link is either an approach or avoidance response” (DeQuinzio et al.,
2016, p. 3). In this chain, the parent or adult provides an affective stimulus (such as Holth
talked about; a smile and/or a head nod), which is both the conditioned reinforcer, as well as
a discriminative stimulus for the response. These researchers explored stimulus classes in
relation to social referencing and identified a number of stimulus classes, which are formed
within the social referencing behavior chain.

Establishing social conditioned reinforcers

The primary goal of future research should be to establish social stimuli (i.e., head nods,
smiles, social praise) as reinforcers. A simplified procedure for establishing basic social
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referencing skills in which access to visible primary reinforcers is allowed contingent on
the presence of smiling and head nodding may be required. Again, Holth (2005, 2009)
raises an important point: the establishment of “a general interest in normal social
consequences” might be a crucial component in establishing further critical early skills,
including joint attention and functional communication skills. Indeed, further research
has indicated that discrimination training may be an effective alternative to standard
stimulus-stimulus pairing in establishing social stimuli as conditioned reinforcers
(Holth et al., 2009). As the operant model of social referencing involves the establish-
ment of a behavior chain with conditional discrimination training, it is reasonable to
speculate that operant-based intervention for social referencing skills may have the
added collateral effect of establishing social conditioned reinforcers

Teaching early stimulus relations that are necessary for communication

The social and emotional aspects of referencing responses (the mothers’ fearful and
happy/joyful expressions as stimuli) can facilitate the young learner’s development of
other stimulus relations (e.g., those involved in the understanding of the emotions of
others). Displays of empathy for others are social communicative abilities that appear to
require the learning of basic relational operants such as joint attention and social
referencing (Pelaez, 2009; Pelaez & Monlux, 2018). From our behavior-analytic per-
spective, social referencing is an example of early social knowledge and understanding
of stimulus relations that often involves an emotional component (i.e., emotional
expressions that function as signals) (Gewirtz & Pelaez-Nogueras, 1992; Pelaez &
Monlux, 2018). The experienced learner, via operant conditioning, begins to orient to
social cues (i.e. smiles) of another individual to determine whether social reinforcement
or punishment is more probable when approaching the unfamiliar stimulus/event/
person. In early communication episodes, the adult’s facial expression (i.e. fearful or
happy face) can become a setting event that establishes (or alters) the meaning of the
ambiguous event (e.g., item/situation, object or stranger); it functions as either a cue
that signals reinforcement for reaching or an aversive cue that signals punishment for
reaching (DeQuinzio et al., 2016; Pelaez & Monlux, 2018; Pelaez et al., 2012). Thus, it
becomes feasible to teach the young learner’s referencing responses using the emotions
displayed by others. Once referencing has been established, it is likely that a whole array
of more subtle emotional adult reactions and appropriate response patterns could be
transferred to infants such as fear and empathy in appropriate contexts (see Pelaez &
Monlux, 2018).

Correctly communicating via social referencing requires an infant to demonstrate
differentiated responding as the result of discrimination training (Pelaez, 2009). The
early learning of stimulus-response relations is crucial: The smile or joyful face acquires
the properties of a discriminative stimulus and signal that reinforcement (e.g., access to
a fun toy) is available while the frown or fearful face acquires the properties of
discriminative stimulus that signal punishment (e.g., no access to social reinforcement
or toys) is available and should be avoided (DeQuinzio et al., 2016; Pelaez & Novak,
2013; Pelaez et al., 2012). The stimulus-stimulus relation between the facial expression
and the ambiguous stimuli are taught, and after that relation is learned, that relation-
ship can generalize to untaught relations with other objects/stimuli/people.
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In sum, the establishment of infant joint attention, as in social referencing, is crucial in the
development of early communication and socialization. We have suggested that, prior to
developing full stimulus equivalence classes and other more complex derived-relational
operants, the learning of early communication stimulus-relations occurs (Pelaez, 2009;
Pelaez & Monlux, 2018). Experimental research that seeks to tease out the interplay between
different infant joint attention skills and their role in facilitating the formation of equivalence
classes and other derived stimulus relations, could be extremely useful. Insofar as the
formation of equivalence and other relational classes is critical in typical language develop-
ment, further research into these areas could result in better-targeted interventions for
language-delayed children. Rather than resulting from a joint attention deficit, limited
interactions that promote shared experiences are part of the deficit itself. The initial causes
of the deficit are not well known, but we are beginning to have some pretty good ideas about
what can be done through manipulating independent variables to correct it.

Conclusion

While joint attention, such as in social referencing, have long been neglected as critical skills to
be trained in children with ASD, they may indeed be essential skills which would not readily
emerge without specific intervention. Despite the more predominant cognitive-
developmental and maturational/biological theories on the emergence of joint attention,
a behavior-analytic model based on environmental contingencies has been gaining traction
and can provide specific strategies to intervene and teach the relevant skills. Behavior analytic
studies point to methods of teaching social referencing that have many desirable qualities: (a)
they derive from an empirically supported behavior analytic learning model, (b) they provide
a straightforward task analysis of the component performances involved, and all (c) while
providing for training methods that involve common discrimination training techniques in
applied behavior analysis. An additional, and possibly crucial, advantage that may result from
training social referencing skills is the establishment of social-emotional stimuli (such as facial
expressions and head nodding) as conditioned reinforcers. By studying the basic skill sets we
may be able to close the gap between behavior-analytic, clinical, and cognitive developmental
research and open the door for more fruitful multidisciplinary research. Together, these lines
of theory and research highlight the need for further research on behavior-analytic interven-
tions to teach joint attention skills to very young children with, or at-risk of, ASD and other
communication disorders.
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