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Abstract 
Young children on the autism spectrum often demonstrate atypical joint attention 
behaviors (Chawarska et al., 2007; Filipek et al., 1999; Mundy et al., 
1986; 1990; 1994; Osterling and Dawson, 1994), and atypical joint attention has been 
posited to serve as an early indicator of autism (Dawson et al., 2004). Various lines of 
research have explored the association between atypical joint attention and concurrent or 
subsequent diagnoses of autism. For example, parent report data have indicated that 
children with diagnoses on the autism spectrum differ significantly from children with 
developmental delays in the use of referential eye contact, showing and pointing to 
objects, following the points of others, and communicative vocalizations (Wimpory et al., 
2000). Retrospective reviews of early home videotapes have indicated that infants who 
later received diagnoses on the autism spectrum demonstrated fewer instances of pointing 
or showing objects to others, orienting to their names, and looking at others when 
compared with infants with typical development (Mars et al., 1998; Osterling and 
Dawson, 1994; Osterling et al., 2002). Prospective data from younger siblings of children 
with autism have revealed that, by 12 months of age, younger siblings later diagnosed 
with autism differed from other siblings in their rate of eye contact, responding to their 
names, and pointing (Zwaigenbaum et al., 2005). Thus, some researchers consider 
atypicalities in joint attention to represent a core feature of autism in young children 
(Charman, 2003; Mundy and Burnette, 2005). 

In clinical and research settings, structured measures such as the Early Social 
Communication Scales (ESCS: Mundy et al., 2003) are commonly used to provide a 
metric of joint attention. However, there is limited information about the extent to which 
joint attention assessed with structured measures relates to joint attention assessed in less 
structured contexts. Measurement of joint attention behaviors in multiple contexts, 
including more naturalistic contexts, has the potential to inform our understanding of the 
range of joint attention behaviors in children on the autism spectrum and to facilitate the 
comparison of these behaviors across clinical and typical populations. In other words, 
evaluating joint attention behaviors under varying contextual constraints increases the 
probability of obtaining a valid index of these skills. The goal of the current study is to 
provide an initial comparison between the quantification of joint attention behaviors 

Elizabeth M. Roos, Andrea S. McDuffie, Susan Ellis Weismer, 
Morton Ann Gernsbacher 



coded within a naturalistic play context and the quantification of similar behaviors coded 
within a commonly used structured assessment. To provide an adequate range of joint 
attention behaviors we chose young children on the autism spectrum to be our research 
participants. 
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Responding to and initiating joint attention 

Two joint attention behaviors that have been of particular interest to autism researchers 
are responding to and initiating joint attention (RJA and IJA, respectively). RJA refers to 
the child’s use of attention-following behaviors, such as head turns and eye gaze to 
follow the visual focus of a communicative partner (Scaife and Bruner, 1975). IJA refers 
to the child’s use of attention-directing behaviors, such as pointing or showing to 
coordinate attention with a social partner with reference to an object or event (Mundy et 
al., 1986). 
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Structured assessments for quantifying joint attention 

Joint attention is often quantified using structured assessment procedures that incorporate 
specific activities and prompts to elicit behaviors of interest. Metrics for these joint 
attention behaviors include proportions or frequencies of instances with which targeted 
behaviors are observed. Two structured measures that are frequently used to quantify 
joint attention include the Early Social Communication Scales (ESCS: Mundy et al., 
2003; Seibert et al., 1982) and the Communication and Symbolic Behavior Scales 
(CSBS–DP:Wetherby and Prizant, 2002). The ESCS was designed to measure joint 
attention and related behaviors in typically developing toddlers (Morales et al., 
2000; Mundy and Gomes, 1998; Mundy and Willoughby, 1996), and the CSBS was 
developed to evaluate verbal and non-verbal communication in children at risk for 
communication and language impairments. 

Another semi-structured assessment recently developed specifically for use with children 
with autism is the Social Communication Assessment for Toddlers with Autism 
(SCATA: Drew et al., 2007). The SCATA was designed to be sensitive to earlier 
emerging forms of social communication that can be measured in very young children 
with autism. Thus, the SCATA includes a much broader range of behaviors than are 
included in either the ESCS or the CSBS. 
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Variations in measurement of RJA and IJA 



In the following paragraphs, the range of behaviors that are considered to represent RJA 
and IJA across these three measures will be reviewed briefly, by way of comparison to 
the coding scheme we developed to capture joint attention in a more naturalistic setting 
(i.e. a context in which communicative interactions are not specifically elicited). This 
comparison also highlights the variations in definition of IJA and RJA within the 
literature. 

According to the ESCS, joint attention behaviors are those non-verbal behaviors used by 
a child to monitor and respond to an interaction partner’s solicitation of attention (RJA) 
or to solicit the attention of an interaction partner (IJA: Mundy et al., 2003). As defined 
in the ESCS manual, RJA refers to a child’s ability to follow the tester’s line of regard or 
pointing gesture. RJA is elicited by the examiner with two ESCS activities: (1) the 
examiner points proximally to a page of a picture book, and (2) the examiner looks and 
points distally toward a poster on the wall, while calling the child’s name. RJA is 
quantified as the proportion of examiner’s solicitations to which the child responds, as 
evidenced by the child turning his or her head and/or shifting gaze toward the examiner’s 
line of regard or toward the examiner’s pointed finger. 

The ESCS metric for IJA reflects the frequency with which a child uses eye contact, 
pointing and/or showing to solicit the attention of a social partner relative to objects or 
ongoing events. IJA behaviors include the child’s use of eye contact with the examiner 
while the child is holding an inactive toy, the alternation of eye gaze between an activated 
toy and the examiner’s eyes (i.e. a two-point gaze shift), the use of proximal or distal 
finger points (with or without eye contact), and the use of showing gestures with eye 
contact. The majority of IJA behaviors within the ESCS are coded within the context of 
structured activities initiated by the examiner such as manipulating wind-up toys, or 
observing various ‘object spectacles’ including balloons and hand-operated toys. 

The definitions of IJA and RJA that were employed within the coding scheme for the 
naturalistic play context overlapped considerably with those found within the ESCS 
protocol, with slight variation. For example, within the naturalistic play context, eye 
contact with the examiner while the child touched, moved, or manipulated an object, two- 
and three-point shifts of eye gaze from object or event to the examiner, as well as 
pointing and showing gestures, were considered IJA behaviors if these behaviors were 
judged to share interest or attention with an adult. IJA behaviors in both the ESCS and 
our naturalistic play context did not require action on the adult’s part beyond 
participating in the interaction. However, in contrast to the ESCS, the coding scheme for 
the naturalistic play context required that a child’s proximal finger point be accompanied 
by eye gaze to be considered IJA. Although the ESCS uses shared attention to a picture 
book to elicit proximal pointing, no such situational press was available within the 



naturalistic play context. The requirement for eye gaze to accompany proximal finger 
points during the naturalistic play context was adopted to distinguish communicative 
proximal finger pointing from exploratory or self-directed pointing. 

The CSBS classifies IJA behaviors as a type of communication act; communicative acts 
are defined as gestures, vocalizations, or verbalizations directed toward another person to 
meet a communicative function. To be coded as IJA within the CSBS, the child’s 
behavior must direct another person to look at an object or event. The child also may use 
IJA to request information or clarification about an event, an object, or a previous 
utterance. Contact gestures such as touching the adult or moving the adult’s hand are also 
considered communication acts. Eye gaze alone is not considered a communication act. 
Given the unstructured nature of play contexts, the use of eye gaze to the examiner was 
likewise considered IJA within our naturalistic play context only if this behavior was 
accompanied by a vocalization, positive affect, or a gesture that clearly directed the adult 
to look at an object or event. 

IJA behaviors are also coded in the SCATA. Drew and colleagues (2007, p. 649) devised 
the SCATA to provide a downward extension of what they termed ‘landmark’ joint 
attention behaviors of gaze monitoring, gaze switching, and pointing. Thus, according to 
the SCATA, behaviors directed toward the examiner such as bringing an object to the 
examiner to show or to dump, and proximal points (index finger point that touches 
object), are coded as instances of proto-joint attention gestures; such acts are also 
considered IJA in the play sample coding scheme that was employed for the current 
study, if the context supported the interpretation of these acts as being used for the 
pragmatic function of sharing interest, attention or positive affect. Examples of behaviors 
that were coded as IJA included showing objects to the examiner, proximal pointing, or 
smiling while looking at the examiner. 
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Rationale and research questions 

Although joint attention behaviors have been frequently investigated in children with 
autism, the extent to which the occurrence of these behaviors varies across testing 
contexts has not been well examined. As such, it is not clear whether a protocol of 
structured activities is necessary to adequately sample joint attention for this group of 
children. In addition, the ability to measure joint attention behaviors in more than one 
context may allow researchers to obtain more representative samples of behaviors. 
Finally, the ability to measure joint attention behaviors from extant video recordings of 
other groups of children, collected originally for a variety of purposes, would broaden 
comparisons that can be made across diagnostic groups. 



To explore the assessment of joint attention in multiple contexts and to facilitate the 
future comparison of children on the autism spectrum with other groups of children, we 
sought to implement a coding system based on operational definitions of IJA and RJA 
that have been employed in previous studies. In the current study we compared the 
frequency of initiating joint attention (IJA) and the proportion of responding to joint 
attention (RJA) during an examiner–child play session with similar IJA and RJA 
behaviors as measured during administration of the Early Social Communication Scales 
(ESCS: Mundy et al., 2003; Seibert et al., 1982). We selected the ESCS from among the 
available measures of joint attention due to its frequent use with children on the autism 
spectrum, its structured nature, and its relatively simple methods of administration. 
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Method 

Participants 

A sample of 20 toddlers on the autism spectrum (16 boys, four girls, mean age = 33.2 
months, range = 30–38 months, SD = 2.25 months, mean level of maternal education = 
15.74 years, range = 12–20 years, SD = 2.4 years) was obtained from central and 
southern Wisconsin. All participants met criteria for autism spectrum via the Autism 
Diagnostic Observation Schedule–Generic (ADOS–G: Lord et al., 2000). As summarized 
in Table 1, 18 participants also completed the Preschool Language Scale–3 (Zimmerman 
et al., 1992) and the Bayley Scales of Infant Development: II (Bayley, 1993). Children in 
the sample demonstrated a range of performance on standardized measures of language 
and cognition with mean performance on all measures in the below-average range. 

 
Table 1 
Performance on BSID and PLS–3 

Procedure 

All assessments were completed in the children’s homes as part of a larger project. The 
same examiner administered the Early Social Communication Scales (ESCS: Mundy et 



al., 2003; Seibert et al., 1982) and engaged in the play sample with the child. The ESCS 
and play samples were administered as part of a standardized research protocol for a 
larger investigation of language skills in young children on the autism spectrum. Within 
this protocol, the ESCS was included in the first evaluation session and the play sample 
was included in the second session. The mean number of days between the first and 
second testing sessions was 6.4 (SD = 7.17, range = 0–21). Although the broader project 
was not designed with the specific intent of comparing these two measures, the data lent 
themselves to this analysis. The possibility of a sequence effect cannot be entirely ruled 
out given the lack of counterbalancing of the measures. One possibility is that the 
sequence effect would reveal itself in some systematic relationship between the 
magnitude of observed scores and the magnitude of the residuals. However, examination 
of the distribution of the residuals relating the first and second variables showed no 
systematic pattern. If there is a sequence effect, it is a constant effect across low, 
medium, and high scores. All assessments were videotaped and coded using ProcoderDV 
software (Tapp, 2003), and data were tabulated using Multiple Option Observation 
System for Experimental Studies (MOOSES) software (Tapp et al., 1995). 

Naturalistic examiner–child play sample 

A 15 minute child-directed play sample was obtained using a standard set of toys 
including a doll house, figures resembling various family members, a cat, a dog, and an 
assortment of dollhouse furniture (e.g. beds, chairs, high chair, swing, potty, changing 
table, crib). Although the set of toys remained consistent across children in the study, the 
play sample was considered naturalistic in the sense that there were no specific presses or 
activities included to elicit specific joint attention behaviors. During the play session, the 
examiner would casually attempt to engage the child in interactions that focused on the 
available figures and materials, but she did not present specific prompts or structured 
activities for the elicitation of joint attention. The examiner typically followed the child’s 
lead in play and provided simple play schemes in which the child could choose to 
participate. The examiner’s language primarily consisted of comments related to the 
activities, with limited use of direct yes/no questions. This style of play and language was 
used to facilitate spontaneous interaction while minimizing the communicative demands 
that were placed on the child. 

Early Social Communication Scales (ESCS) 

The ESCS utilized a standard set of toys (e.g. wind-up toys, hand-operated toys, party 
hat, book, ball, comb, sunglasses and clear plastic jar) and was administered according to 
the manual and supplemental training videos. The ESCS protocol provided opportunities 
for the child to initiate and respond to bids for attention as well as initiate and respond to 
specific behavioral requests (e.g. ‘Give it to me’). Practical modifications were made to 



the ESCS protocol to accommodate the constraints of implementation in participants’ 
homes. For example, objects already present in the environment were used for distal 
pointing tasks instead of a standard set of wall posters, and family tables and chairs were 
used during administration. 

Scoring 

IJA and RJA behaviors were coded from videotapes for both the play samples and the 
ESCS. Each measure was coded by trained laboratory members, who were blind to the 
participants’ levels of IJA and RJA on the other measure. Play samples were coded by a 
doctoral student in communicative disorders (first author). Training for the play sample 
coding was provided by a postdoctoral fellow with extensive experience in coding joint 
attention behaviors (second author). ESCS videotapes were coded by an honors 
undergraduate student in communication disorders and psychology. Training for the 
ESCS coding was completed using training videos and materials provided by the lead 
author of the ESCS (Mundy et al., 2003) as well as instruction from an experienced 
ESCS examiner (second author). The second author served as the gold standard for 
reliability for both the ESCS coding and the play sample coding. 

The play samples were coded using a coding scheme developed by the second author. A 
10 minute segment of each 15 minute play sample was coded using the process described 
below. Coding of the play samples began 1 minute after the initiation of the examiner–
child interaction and continued for 10 minutes. In the case of samples in which 10 
consecutive minutes of play were not available, segments were combined to achieve a 10 
minute sample. Administration of the entire ESCS protocol was coded according to the 
instructions provided in the 2003 version of the ESCS manual. The mean length of ESCS 
session was 16:15 minutes (range = 8:53–24:42 min, SD = 3:28). Although 
administration time for the ESCS varied, in contrast to the fixed duration of the play 
sample, calculation of bivariate correlation coefficients failed to reveal a significant 
association between the frequency of IJA behaviors during the ESCS and the length of 
the ESCS session. Thus, a frequency measure for IJA, rather than rate, was used in all 
analyses. 

Initiating joint attention (IJA) 

IJA behaviors were coded from 10 minute segments of videotaped examiner–child play 
samples using coding definitions for initiating joint attention that have been used in 
previous studies (McDuffie et al., 2005;2007). IJA was coded from the videotaped 
administration of the ESCS using the definitions provided in the 2003 version of the 
ESCS manual, without distinguishing between low- and high-level IJA behaviors. Table 
2 provides a comparison of behaviors that were coded as IJA during the play samples and 



the ESCS to illustrate the substantial similarities as well as the subtle differences between 
the two coding systems. In addition, specific definitions of terms for coding in both 
contexts are presented in Table 3. 

 
Table 2 
Behaviors coded as initiating joint attention (IJA) and responding to joint attention 
(RJA)a 

 
Table 3 
Operational definitions for IJA and RJA behaviors 

As presented in Table 2, coded IJA behaviors were largely similar between the play 
sample coding scheme and the ESCS. For example, both measures include using eye 
contact with an adult while manipulating a toy or an object, using eye contact with an 
adult to reference an event or object that neither is touching, distal pointing to objects and 
events with or without eye contact, and using showing behaviors by raising objects 
toward the adult’s face. It is also important to note that, for both the ESCS and play 
sample, the decision to code a child-initiated behavior as IJA was based on the perceived 
declarative pragmatic function of the child’s behavior (i.e. to share affect or attention) 
relative to the ongoing social context of the interaction. Coded IJA behaviors included 
distal pointing, looking to the examiner while touching an object, and showing an object 
to the examiner. Instances of the following behaviors in conjunction with eye contact also 
were classified as IJA: proximal pointing, vocalizing (non-word) and exhibiting positive 
affect/smiling. IJA behaviors were differentiated from requests in that IJA behaviors did 



not require action on the part of the examiner beyond participating in the interaction. 
Requesting behaviors were not included in our analyses. 

It is important to note that although the underlying construct and definition of IJA was 
ultimately the same between contexts, the specific behaviors that were included in the 
play sample coding scheme varied slightly from that of the ESCS. These differences were 
incorporated into the play sample coding in order to facilitate the judgment of child 
behaviors as IJA in this less structured context. For example, the ESCS does not require 
eye contact with the examiner while using a proximal point to pictures within a structured 
book-sharing activity in order for a proximal point to be considered IJA. However, the 
available set of toys that were used for the play samples did not incorporate an activity 
such as book-sharing, in which shared attention to the examiner was built into the 
context. As such, during the play samples, a child was required to use eye contact in 
conjunction with proximal pointing to an object in order for it to be counted as an 
instance of IJA. Within the play sample coding, the use of eye contact was considered an 
indicator that the proximal pointing gesture was intended to share attention with the 
examiner and was not merely independent exploration of an object on the part of the 
child. 

In a similar manner, eye gaze that was combined with positive affect or smiling was also 
considered IJA within the play sample coding, based upon definitions of IJA that include 
positive affect as an indicator of shared social attention with a communication partner 
(Mundy and Burnette, 2005; Mundy et al., 1986). While smiling or looking in isolation 
was not considered IJA, the combination of IJA with eye contact was considered an 
indicator that the behavior was socially directed. Positive affect was not coded within the 
ESCS protocol. 

The play sample coding definitions for IJA also included the use of non-word 
vocalizations in conjunction with eye contact to share attention to an object or event, in 
order to provide a continuous measure of non-verbal communication skills. Given that 
the play sample scenario did not automatically provide situations in which the coding of a 
child’s behavior was facilitated by a structured activity, the more stringent requirement of 
vocalizing in conjunction with eye contact was applied to differentiate socially directed 
initiating that shared attention with the examiner from independent vocal play and 
exploration. Non-word vocalizations were not explicitly coded within the ESCS protocol. 

The final difference between the two coding schemes concerns the use of ‘showing’ 
gestures. Within the naturalistic play sample coding scheme, the showing gesture was 
considered to represent a prototypical example of initiating joint attention, in which 
attention to the adult was implicit. As such, the play sample coding did not require the 
presence of eye contact to the examiner for this gesture to be considered an instance of 



IJA (Mundy and Burnette, 2005). Within the ESCS, however, showing gestures required 
eye contact with the examiner. 

Responding to joint attention (RJA) 

For both the play samples and the ESCS, RJA was calculated as a proportion of child 
responses to examiner verbal and gestural attention-directing cues. Behaviors coded as 
RJA for both measures are listed in Table 2 and include behaviors in which the examiner 
used verbal directives and either distal or proximal pointing with the intention of 
directing the child to turn her/his head or look to correspond to the attentional focus of 
the adult. Whereas the underlying definition of RJA was the same in both the play sample 
and ESCS contexts, the two measures differed in the use of direct elicitation. The play 
sample, by definition, did not specifically require the examiner to provide prompts for 
RJA. As such, behaviors that were classified as RJA within the course of play with the 
doll house and figurines included those instances in which a child demonstrated head-
turning or gaze-shifting in response to the verbal and gestural attention-directing cues that 
the examiner provided as part of a naturalistic interaction. Similar to the ESCS measure 
of RJA, the examiner and child were required to be focused on different locations at the 
initiation of the adult prompt for RJA during the play sample, to increase the likelihood 
that the child’s head turn or gaze shift was, indeed, a response to the words and actions of 
the examiner and not simply the result of the child’s independent interests. Examples of 
examiner verbal prompts within the play sample context include pointing to a toy while 
saying, ‘The other baby is over there’, or lifting up a toy while saying, ‘I found a puppy.’ 
In contrast, the ESCS elicits RJA using two activities with specific behavioral prompts: 
distal pointing to four regions around the room while calling the child’s name, and 
proximal pointing to pictures within a book. Table 4 illustrates the specific metrics that 
were used for coding IJA and RJA behaviors within each assessment context. 

 
Table 4 
Metrics for IJA and RJA behaviors 

Reliability 



Interobserver reliability for 20 percent of the play sample coding and 20 percent of the 
ESCS coding was calculated using g-coefficients. According to Suen and Ary (1989), g-
coefficients with values above 0.6 are considered acceptable. Reliability between two 
coders across four randomly selected samples was uniformly above 0.85 for both the 
naturalistic play sample coding and the ESCS coding. 

Go to: 

Results 

Table 5 displays the mean scores and ranges for IJA and RJA within each measurement 
context. Paired sample t-tests revealed that the ESCS elicited more instances of IJA (t(19) 
= 3.84, p = 0.001). In contrast, the play sample context provided more instances of RJA 
(t(19) = 2.56, p = 0.019). These findings support the use of multiple contexts for the 
observation and sampling of joint attention behaviors. 

 
Table 5 
Descriptive statistics for play sample and ESCS variables (N = 20) 

Table 6 summarizes findings from Pearson correlation analyses, which indicate that both 
IJA and RJA derived from the play samples and from the ESCS were significantly and 
positively correlated. These findings suggest that the use of behavioral coding from the 
naturalistic examiner–child play samples captured IJA and RJA in a manner that was 
similar to that within the structured ESCS context. 

 
Table 6 



Pearson correlation coefficients for IJA and RJA (N = 20) 

A composite measure for joint attention was calculated within each context, ESCS and 
examiner–child play sample, by summing IJA and RJA which were transformed to z-
scores. The ESCS and play sample composite scores were significantly and positively 
correlated, further supporting the use of naturalistic play sample coding for capturing 
these behaviors in a manner similar to highly structured measures. 
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Discussion 

The results of this study provide empirical support for the use of a naturalistic play 
sample context for the assessment of IJA and RJA behaviors of toddlers on the autism 
spectrum. Significant positive correlations were found between IJA, RJA, and composite 
measures coded within naturalistic play samples and the ESCS protocol. The correlation 
between measures of RJA in both contexts is especially interesting when one considers 
that the examiner–child play context was not constructed in such a way as to specifically 
elicit child responses to bids for joint attention from the examiner. The decision to use 
one or both sampling contexts to index joint attention in toddlers on the autism spectrum 
is best determined on the basis of the specified research objectives or clinical assessment 
goals. Though significant correlations existed between the play sample and ESCS 
contexts, the differences in the number of IJA behaviors as well as differences in the 
levels of RJA that were observed across the contexts support the use of sampling in 
multiple environments to obtain a richer picture of a child’s use of joint attention skills. 

According to one view, the significant correlations between IJA and RJA behaviors 
within both the ESCS and play samples could be interpreted as evidence that the 
behaviors that are captured by the structured protocol of the ESCS are indeed similar to 
those that we captured in a less structured adult–child play situation, providing support 
for the clinical application of this structured measure. While an interesting possibility, to 
fully support this idea additional comparisons of responses within the ESCS to play 
samples in other naturalistic contexts are needed. 

The association between IJA and RJA behaviors within the ESCS and play samples also 
provides support for the use of our play sample coding scheme. Clinicians and 
researchers might choose to use a context such as a play sample to facilitate the 
assessment of joint attention behaviors in particular children who find participating in 
highly structured measures less appealing. In addition, when considering real-life 
limitations in family and professional resources, a multi-purpose measure such as a 
language or play sample that captures joint attention in addition to traditional speech and 
language information could streamline the assessment process for children and families. 



Further, the application of this type of coding scheme has the potential to enhance a 
diagnostician’s overall picture of a child’s use of joint attention behaviors across 
situations if used in conjunction with structured measures or across multiple play 
situations. 

The coding of joint attention behaviors within a play sample context can also be readily 
applied to a variety of research questions. For example, this type of coding will provide 
researchers the opportunity to explore the relationship between joint attention and 
communication skills in populations for whom sampling of joint attention measures may 
not typically be obtained, such as late talkers, children with Down syndrome, fragile X 
syndrome, or Williams syndrome. Similarly, the use of play sample coding will also 
allow for thepost hoc analysis of language and play samples that were not initially 
collected with the goal of measuring joint attention. As such, comparative analyses of IJA 
and RJA will be possible across other populations to inform theoretical debates regarding 
the potential role of joint attention in communication development. 
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