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Abstract

Background and aims: Response to joint attention (RJA) and initiation of joint attention (lJA) are impaired in
pre-schoolers with autism spectrum disorder (ASD). Children’s response to joint attention may depend on the presence
of the target in the child’s field of vision or on the type of deictic index (head and eye orientation, pointing and
verbalisations) used by the adult to initiate joint attention.

Methods: This study deals with 50 ASD children aged from 2 years 8 months to || years 7 months, with a communi-
cative level comparable to children under 31 months of age, according to the French version of the Early Social
Communication Scales (ECSP, by its French acronym). We compared the aforementioned ASD children with 50 typically
developing (TD) children, aged 9 to 30 months who had no communication disorders according to the ECSP. During the
ECSP test, we analysed joint attention behaviours on three posters present or absent from the children’s visual field.
Results: We did not observe any difference in the number of IJAs between groups, but ASD children were less
responsive than TD children were. Our results showed a developmental progression in the responses of children
with ASD if several deictic cues were used by an adult simultaneously (looking and pointing, or looking and verbalising
to indicate a target), whether the referent was present or absent from the child’s visual field. In addition, we observed
developmental progression when the referent was behind the child and the adult only used their gaze to refer to it.
Conclusion: Thus, we argue that the type of cues used affects ASD children’s response behaviours during joint attention
towards a referent that may be present or absent from their visual field.

Implications: Regarding the social and the sensory difficulties of children with ASD, many therapeutic approaches focus
their intervention methods on non-verbal communication skills and joint attention. This fundamental research makes it
possible to identify the most appropriate type of deictic index for children with ASD with developmental delay, depend-
ing on the presence or absence of the referent in the child’s visual field.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder characterized by a lack of communica-
tion and social interaction (American Psychiatric
Association, 2013). In people with autism, joint atten-
tion is impaired (Mundy et al., 2009). Joint attention is
the ability to coordinate one’s attention with a partner
in order to share a common experience related to an
object or event. Joint attention involves deictic indices
(referential gazing, pointing and verbalisation) (see
Cilia et al., 2018 for review), which are fundamental
to the initiation and response of joint attention (e.g.
Falck-Ytter et al., 2012; Hurwitz & Watson, 2016;
Lecekam et al., 2000). Among these, particularities are
noted in the use of referential gazes and the under-
standing of gaze monitoring (Warreyn et al., 2007;
Wimpory et al., 2000), in the use of deictic gestures
associated with vocalisations (Winder et al., 2013), as
well as in understanding deictic gestures alone
(Benjamin et al., 2014; Wimpory et al., 2000) and ver-
balisations addressed to the child (Chawarska et al.,
2012).

The joint use of several deictic indices helps children
with ASD respond to joint attention (Baron-Cohen,
1989; Benjamin et al., 2014; Franchini et al., 2017).
However, the impact of the deictic indices used and
the differences in response to joint attention depend
on the child’s age and level of autism (Rozga et al.,
2011; Sigman et al., 1999) and on the presence or
absence of the referent from the child’s visual field
(Leekam et al., 2000; Schietecatte et al., 2012).

Joint attention response and initiation

It is possible to differentiate between response and ini-
tiation to joint attention (Bruinsma et al., 2004; Meindl
& Cannella-Malone, 2011). Initiation and response
behaviours to joint attention bids generally appear
between 8 and 15months of age (Bakeman &
Adamson, 1984; Jones et al., 2006), but the response
to joint attention is present before initiation (e.g.
Mundy & Jarrold, 2010). Response to joint attention
(RJA) refers to the children’s ability to follow a part-
ner’s gaze line, pointing gestures, or vocalisations to
share a common reference point (Mundy et al., 2009).
These joint attention response behaviours are present
in development before children can initiate this type of
interaction themselves (Beuker et al., 2013; Mundy &
Jarrold, 2010). Hurwitz and Watson (2016) observed
RJA behaviours in children with ASD aged 3-4 years
with a non-verbal mental age of 26 months and in
matched children with developmental delays without
autism. Even though children with ASD entered into
joint attention significantly less often than matched

children with developmental delays, when they were
engaged, all children used similar forms of joint atten-
tion. Leekam et al. (2000) found that 4-year-old chil-
dren with ASD could focus on a referent object more
quickly than children with developmental delay could.
However, children with autism disengage from the
object very quickly, as do 3-month-old babies. This
shows a delay in the acquisition of skills needed for
joint attention. These differences are even more pro-
nounced in children with autism with lower intellectual
levels.

Initiation of joint attention (IJA) occurs when the
child directs the attention of another person towards a
shared target, whether it is an object or an event.
Mundy et al. (2009) define IJA as the “infant’s ability
to spontaneously create or indicate a shared point of
reference by the use of gestures, or more frequently,
alternating gaze between objects or events and other
people” (p. 3). These same authors (Mundy et al.,
1986) studied joint attention behaviours of children
with ASD (aged 3 to 6) matched with children with
developmental delays without autism, and typical
development (TD) children by using the Early Social
Communication Scales (ESCS). In the “requesting”
category of the ESCS (combining eye contact and ges-
ture), the level of competence of children with ASD was
similar to that of matched groups. However, children
with ASD showed delayed development of IJA behav-
iours, such as pointing gestures and eye-to-eye contact
aimed at sharing something with the examiner when
they play with a small mechanical toy).

Deictic index used

Children’s RJA may depend on the type of deictic
index used by the adult to initiate joint attention.
Some examples of deictic index are head and eye ori-
entation, pointing, and verbalisations. In typical devel-
opment, by 9 months of age, babies follow the adult’s
attention if they use both looking and pointing
(Butterworth & Grover, 1988; Morissette et al.,
1995). Nevertheless, by 12months, children can
follow an adult’s head and gaze with no accompanying
gestural cues (Von Hofsten et al., 2005). In autism, at
all ages, the addition of pointing by an examiner acts as
a facilitator for gaze following and helps to attract
attention to the face and referent object for a longer
period of time (Baron-Cohen, 1989; Benjamin et al.,
2014).

TD children follow the adult’s gaze towards an
object more frequently when the adult points and
speaks about this object (Gliga & Csibra, 2009; Senju
& Csibra, 2008). Adding a verbal stimulus to a pointing
stimulus helps babies look at the referent object during
joint attention bids (Daum et al., 2013). If they
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understand and make good use of pointing gesture at
12 months of age (Behne et al., 2012), infants will be
able to follow a point without additional verbal cues
later on (Deak et al., 2000). However, in autism, the
addition of verbalisations to joint attention bids does
not seem to be a facilitating cue in guiding the infant’s
focus towards an object (Benjamin et al., 2014).

Presence or absence of the referent object from the
child’s visual field

RJA is a developmental competence that differs if the
object is present and visible in the child’s visual field, or
present but absent from the child’s visual field.
Depending on the perceptual index used, the child
can follow the gaze from an early age. The results are
different if he or she has to follow the movement of the
eyes alone or the eyes with head orientation. In addi-
tion, the presence of the referent object in the child’s
visual field is important. Before they are 12 months old,
several conditions need to be met for the child to
respond to a joint attention bid (Deak et al., 2000;
Morales et al., 2000). For example, an examiner point-
ing and looking at an object absent from the children
visual field allows children under 12 months old to take
an interest in that object, but after 12 months of age,
pointing is no longer necessary (Butterworth & Grover,
1988; Morissette et al., 1995). In addition, at 12 months
of age, children are more interested in objects that
adults look at than those they do not (Theuring
et al., 2007). It is only until 18 months of age that the
child can follow another person’s gaze towards an
object located outside of their own visual field without
additional deictic cues (Butterworth & Cochran, 1980;
Carpenter et al., 1998).

In children with ASD, the difficulties of following
deictic cues towards an object are even more significant
if the object is not in their visual field. For example, in
terms of the time it takes to fixate on an object, there is
no difference whether the position of the object is in
line with the examiner’s gaze (Swanson & Siller, 2013).
Nevertheless, children with ASD look for shorter peri-
ods of time at the target compared with TD children
(Vivanti et al., 2017). If the object is absent from their
visual field, only 20% of children with autism are able
to follow the adult’s gaze (Leekam et al., 2000).
However, 52.2% of them follow the examiner’s gaze
to a target outside of their visual field if referential
gazing (looking at the referent) is used in conjunction
with other cues, such as pointing or verbalisations,
towards a target outside of their visual field
(Schietecatte et al., 2012). Thus, the combined use of
several deictic indices seems to help children with ASD
during joint attention bids.

This study

The purpose of this research is to study joint attention
behaviours in ASD children in their interactions with
adults. Few studies have evaluated the RJA in ASD
children by clearly separating the results obtained
according to the presence or absence of the referent
from the child’s visual field. Moreover, this study
focuses on a population of children with autism with
significant developmental delay, a population that has
not been studied in psychology for several years. Our
first hypothesis (H1) is that IJA and RJA differ
depending on the presence of the referent in the
child’s visual field. Independent variables of this
study include the children’s group (ASD or TD), the
position of the referent (present or absent from the
children’s visual field), and the child’s role in joint
attention (RJA or 1JA). The dependent variables are
the number of episodes and the number of IJA and
RJA within each episode. Therefore, for all groups,
we hypothesize that responses will be more numerous
during a joint attention episode involving an object in
the child’s visual field: H1-1. In addition, we hypothe-
size that IJA and RJA differ between groups. Thus,
IJA and RJA of children with ASD will be fewer
than those of TD children regardless of the position
of the referent: H1-2.

Our second hypothesis (H2) is that RJA depends on
the number and type of deictic indices used by the
adult. Independent variables studied are the child’s
group (ASD or TD), the type of deictic indices used
by the adult (orientation of the head and eyes=
“Looking”; orientation of the head and verbalisations =
“Verbalisations”; orientation of the head and
pointing = “Pointing”), and the position of the referent
(present or absent from the child’s visual field). The
dependent variable is the number instances where the
child gazed at the referent during RJA. Therefore, we
hypothesize that children with ASD will respond to the
examiner’s joint attention bids less often than TD chil-
dren for both presentation (referent present or absent
from the child’s visual field), regardless of the deictic
index used: H2-1. Finally, we hypothesize that there is
an increase in RJA according to the developmental age
of children (second dependent variable): H2-2.

Method

Population

This study involved 50 matched children with ASD,
including 12 girls, aged from 2years 8months to
11 years 7months. The diagnosis was made with stan-
dardized instruments, such as the Autism Diagnostic
Interview-Revised  (ADI-R) and the Autism
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Diagnostic Observation Schedule-Generic (ADOS-G).
Health professionals from Hauts-de-France and
Normandie confirmed the analysis. Children with
autism were recruited through the Autism Resources
Centers of Picardie and Haute-Normandie, and
through medical and social institutions where children
are cared for (Medical-Educational Institute, Day
Hospital, Pre-primary Teaching Unit). The level of
autism was assessed with the French version of the
Childhood Autism Rating Scale (CARS) (Rogé,
1989). Children with ASD were matched with 50 TD
children based on their communicative development
age. To this end, we used the Early Social
Communication Scale (ECSP, by its French acronym)
(Guidetti & Tourrette, 2009). The TD group was com-
posed of 15 girls and 35 boys. If the communicative
level was comparable between ASD and TD children,
(from 8 months and 16days to 31 months and 2days
for children with ASD and from 8months and
20days to 30months and 23days for TD children),
the chronological age difference between children
with ASD and TD children was very large (from
2years 8months to 11years 7months for children
with ASD and from 8 months to 2years 6 months for
TD children). This choice of matching is related to the
developmental delay of children with ASD.
Characteristics of children are presented in Table 1.

Informed consent was obtained from the parents
of all participants included in the study. Moreover, if
they wished, parents could be present near their children
in the experimental room. We were careful to respect
children’s different rhythms and stopped the test if
they showed signs of discomfort. After reading the
objectives of this study, the children’s legal representa-
tives provided informed consent in accordance with the
recommendations of the Declaration of Helsinki of June
1964 (amended at the 64th General Assembly of the
World Health Organization, October 2013).

Tools

The ECSP scale (Guidetti & Tourrette, 2009) is the
French adaptation of the ESCS of Seibert and
Hogan. This scale was constructed using as a basis

Table 1. Population characteristics.

Bruner’s (1992) theories on the genesis of communica-
tive behaviours. The ECSP is used “for the assessment
of communication and language in children with atyp-
ical development” (Guidetti & Tourrette, 2009, p. 43).
The scores allow a developmental age match ranging
from 3 to 31 months. Each communicative age bracket
corresponds to a developmental level. This scale allows
the assessment of communication skills on both verbal
and non-verbal levels in children with ASD.

In order to finely analyse the joint attention behav-
iours using the ECSP (Guidetti & Tourrette, 2009), we
used video analysis software, The Observer XT
(Noldus Information Technologies). We created a
coding grid for the RJA and IJA (see online
Appendix). This allowed us to conduct a microanalysis
of the joint attention behaviours of the adult and child.
We used two cameras to visualize the scene in a close-
up shot of the child’s face, in addition to a wide shot
that allowed us to film the entire interaction. The ECSP
was administered to all children by a psychologist. The
total score allowed us to match ASD and TD children
based on their respective communicative developmen-
tal age. In addition, video excerpts of the “poster
sessions” using the ECSP were analysed in detail.

Procedure

ECSP sessions lasted between 15 and 35 minutes. All
ECSP items were proposed to calculate communicative
developmental age. We analysed specific sequences that
we called “poster sessions”. A poster session was
repeated 2 to 3 times per ECSP session. The experi-
menter made proposals for joint attention towards 3
animal posters (depicting a dog, a cat, and a horse,
respectively) which were hanging on the wall in a rand-
omised order. Two of the posters were located to the
right and the left of the child, respectively, and one
poster was located behind them, all of which were
used as targets for joint attention. The experimenter
randomly referred to the posters in a balanced way.
In a standard test, the experimenter first had to refer
to the poster using their gaze, later add pointing, and
then verbalisations (see Figure 1 for an example of the
ECSP test). We analysed data concerning referential

ASD TD

N =50 N =50

M (SD) Range M (SD) Range
Chronological age (years.month) 6.1 (2.9) 2.8-11.7 2 (0.6) 0.8-2.6
Developmental age by ECSP (month.days) 22.1 (7.8) 8.16-31.2 21.15 (6.7) 8.20-30.23
Total ESCP score 126.4 (52.7) 25-188 125.1 (44.5) 26-186
CARS score 34.1 6.7) 30-45.5
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Figure I. Photos extracted from the “poster session” of the ECSP test. Note. The child sits next to his mother. He initiates or
responds to joint attention about posters placed to his left, right or behind him. The author of this article has written permission from
adults as well as from the child’s parents for the publication of these photograph.

gazing, pointing gestures, and verbalisations of both
partners when they were in joint attention directed
towards a poster located within or outside of the child-
ren’s visual field.

Coding

To define a joint attention episode, we used different
behavioural indices as a basis: looking, pointing and
verbalisations in reference to a poster present or
absent from the child’s field of vision. Therefore epi-
sodes of joint attention were defined after behavioural
microanalysis. We never used reciprocated eye contact
as a first sign of joint attention. Joint attention does not
necessarily begin with reciprocated eye contact, espe-
cially in autism. In this regard, Tomasello (1995)
explains that joint attention is not simply a case of
people looking at one another and then looking at an
object. Joint attention requires one individual to direct
their attention to an object while a partner coordinates
their own attention. Thus, during a joint attention sit-
uation, we are aware of the other’s presence and of the
fact that they are directing their attention to the same
object, at the same time, as we are. The other person is
communicating with us non-verbally (smiles or other
facial gestures, gazes, gestures) or verbally (through
vocalisations or verbalisations). Therefore, it is possible
to start a joint attention situation with no reciprocated

gaze. In order to be coherent with this definition of
joint attention, we marked every behaviour of the
two interacting partners. Afterwards, we searched for
the presence of shared attention behaviours (such as
both adult and child looking at the same poster). We
looked for the potential beginning of a joint attention
episode prior to actual shared attention. We defined
and analysed different behaviours: child’s gaze,
adult’s gaze, child’s pointing, adult’s pointing, child’s
verbalisations or vocalisations, and adult’s verbalisa-
tions. We defined the target object of each behaviour:
the partner, the poster visible to the right of the child,
the poster visible to the left of the child, and the poster
invisible to the child, which was placed behind them.

We tallied the number of proposals for joint atten-
tion. Despite the 3 poster sessions, some children inter-
acted only once, while others interacted at ecach
proposal. There were from 1 to 6 observations per
child depending on their possibility to initiate and
respond to joint attention. Finally, to harmonize the
number of proposals for the posters on the right and
on the left (i.e. towards a referent present in the child’s
visual field), and for the poster behind the child (i.e.
outside of their visual field), data were processed as
rates.

The beginning and the end of each behaviour were
established very precisely in order to delimit behaviou-
ral units. Each behavioural unit coding excluded the
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other units. For example, when the child’s gaze was
coded towards a poster, it could not be coded simulta-
neously as a gaze towards the other person. Each film
was viewed several times and the viewing speed could
be slowed down to facilitate coding work. A double
rating was performed by two students (a Ph.D. student
and a Master’s level student of psychology) trained in
the ECSP (Guidetti & Tourrette, 2009) and The
Observer XT software (Noldus Information
Technologies). After both of them did an initial screen-
ing together for all videos, the ECSP “poster sessions”
were identified on the rating grid. A double coding of
30% of the ECSP videos (corresponding to 30 children
including 15 with ASD and 15 with TD) was carried
out. During this individual coding session, students
coded each behavioural class for each participant.
For example, they started by coding the gazes of one
of the communication partners, then their pointing,
and finally their verbalisations. Finally, based on the
specifications of the coding grid, the two coders defined
the roles of the child and the adult (RJA or IJA). The
double coding showed good reliability of RIJA
(Kappa=.78; Rho=.85) and IJA (Kappa=.77,
Rho = .84).

Results

H1: We conducted analyses of variance (Friedman’s
ANOVA) for each independent variable: the child’s
group (ASD or TD), the position of the referent (pre-
sent in or absent from the children’s visual field) and

]

Average number

]

Presemt referent

Absent referent

nitiations

the child’s role in joint attention (RJA or IJA). Then,
we used the Students’ t-test for a comparison of two
means. The first analysis of variance showed a group
effect F(1, 128.22)=7.021, p=0.009, 1} =0.027. This
allowed us to demonstrate, by a test of comparisons
of two means, that the number of joint attention epi-
sodes was lower for ASD children compared to TD
children #(250)=2.36, p=0.019. We also observed an
effect of the referent’s presence or absence F(1,
334.07)=18.293, p<0.001, n§:0.068. Across all
groups, joint attention episodes were generally more
frequent when the referent was present in the children’s
visual field #(250)= 3.53, p<0.001. Finally, there was
an effect of the child’s role in initiating or responding
to joint attention F(1, 87.99)=4.818, p=0.029,
11520.019. Thus, across all groups, the number of
joint attention episodes was overall higher when chil-
dren responded to a joint attention proposal compared
to when they initiated the episodes #(250)=3.85,
»<0.001.

H1-1: Regarding the dependent variable of RJA,
children with ASD looked more often at the referent
when it was present, compared to when it was absent
from their visual field #34)=3.79, p<0.001. Results
are similar for TD children #(41)=15.50, p <0.001 (see
Figure 2).

H1-2: To compare RJA and IJA as dependent
variables, we used non-parametric statistics (Mann—
Whitney U test) because we did not observe any inter-
action effect between the groups, the poster presence,
and the child’s role in the joint attention episode F(1,

&

Present referent

Absent referent

Responses

Figure 2. Average number of initiations and responses to joint attention on a referent present or absent in the child’s visual field for
the group of children with autism (ASD) and for the group of typical children (TD). Note. Error bars show standard errors. *p < 0.05.
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3.76) =0.206, p =0.065; 11}%: 0.001. Whatever the posi-
tion of the referent was, when the child initiated joint
attention, the number of initiation behaviours did not
differ between groups. On the other hand, when the
child responded to a proposal for joint attention
towards a referent present in their visual field, the
number of responses was lower among children with
ASD than among TD children (U=2833, p=0.019).
Similarly, when the child responded to a proposal for
joint attention towards a referent absent from their
visual field, the number of responses was lower
among children with ASD than among TD children
(U=06855, p=0.013) (see Figure 2).

H2: To assess the trajectory of the developmental
age of children with ASD with reference to TD chil-
dren, we compared the cross-sectional developmental
trajectories of each group using an analysis of covari-
ance (ANCOVA) as recommended by Thomas et al.
(2009). We chose as a dependent variable the number
of gazes at the referent of joint attention, whether it
was present or absent from the child’s field of view.
The group corresponded to the categorical variable,
and the developmental ages are analysed as covariates.
The developmental ages that represent our second
dependent variable were calculated based on the overall
ECSP score. Later, these were scaled to the same scale
and centred around zero.

H2-1: When the referent was present in the child’s
visual field, the ANCOVA did not show any difference
between groups, regardless of the deictic index used
(Looking: F(1, 12154)=0.321, p =0.572; Verbalizations:
F(1, 37289) = 0.660, p=0.418; Pointing: F(1, 251313) =
2.723, p=0.102). The trajectories are shown in Figure 3.
When the referent was absent from the child’s visual field,
a group effect was observed when the adult used
only their gaze to direct the child’s attention to the refer-
ent (F(1, 84293) = 6.231, p=0.014) or when they used the
gaze as well as pointing (F(1, 269489)=13.192,
p<0.001). Regarding the Score Index, there was an
interaction effect between the group and developmental
age F(1, 117060)=5.730, p=0.018. As a result, the
ordinates of origin and the slopes of the trajectories
of each group differed. In addition, we noted that the
slopes on the right (representing responses to joint
attention) increased steadily with the rise in develop-
mental age in ASD and TD children in the “Looking”
condition, but only in ASD in the “Pointing” condition
while there was no developmental progression in
TD children. On the other hand, there was no differ-
ence between groups in the “Verbalisations” index
F(1, 39435)=12.347, p=0.128.

H2-2: Linear regression analysis showed that the
response to joint attention did not progress significant-
ly with an increase in the developmental age for the
ASD group when the index used involved looking at

Z -y -
—-—-—.._;:_;___ q
-
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-
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Figure 3. Developmental trajectories of response to the
Looking index (top), Looking and verbalizations (middle),
Looking and pointing cues (bottom) to a poster present (left) or
absent (right) from the visual field for the group of children with
autism (ASD) and for the group of typical children (TD).

a present referent R*=0.033, F(1, 48)=2.689,
p=0.107). In contrast, we observed a developmental
age effect for children with ASD when the adult
looked and pointed (R*=0.071, F(1, 48)=4.772,
p=0.033), or looked and verbalised to present in the
child’s visual field (R*=0.10, F(1, 48)=7.048,
p=0.010). For TD children, there was no developmen-
tal age effect on the response to joint attention towards
a referent present in their visual field, whether the
index used by the adult was looking only (R*=0.19,
F(1, 48) =0.053, p=0.081), vocalisations with looking
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(R2 =0.011, F(1,48)=0.451, p=0.054, or pointing and
looking (R*=0.13, F(1, 48)=0.365, p =0.548).

Linear regression analysis of children with ASD
shows that the response to joint attention changed sig-
nificantly with developmental age when the index used
involved looking (R*=0.163, F(I, 48)=3.252,
p=0.021), looking and verbalising (R*=0.06,
F(1, 48)=4.155, p=0.047), or looking and pointing
towards a referent absent from the children’s visual
field (R*=0.071, F(1, 48)=4.772, p=0.033). For TD
children, there was no age effect on RJA to a referent
absent from their visual field, regardless of whether the
index used by the adult was looking (R*=0.029,
F(1, 48)=2.469, p=0.122), vocalisation and looking
(R*=0.034, F(1, 48)=2.775, p=0.102), or pointing
and looking (R*=0.020, F(1, 48) =0.022, p = 0.880).

Discussion

In this study, we made several developmental hypoth-
eses regarding the number of initiations and responses
for joint attention based on the deictic index used. We
hypothesized that initiation and response to joint atten-
tion would be lower in children with ASD than in TD
children. We also hypothesized that the presence of the
referent in the child’s visual field would facilitate the
response to joint attention compared to a situation
where the referent object was placed behind the child.
In addition, we hypothesized that, regardless of the
index used (head and eye orientation = “Looking”
condition; head orientation and verbalisations=
“Verbalisations” condition; head orientation and
pointing = “Pointing” condition), children with ASD
would respond less to joint attention than TD children,
but that there would be developmental progression in
each group.

First, we found that, during ECSP assessment, joint
attention episodes between an adult and a child with
ASD were fewer compared to the interaction between
an adult and a TD child. These findings partially cor-
roborate those of Hurwitz and Watson’s (2016) study,
which compared children with ASD (aged between 3
and 4 with a non-verbal mental age of 26 months) with
children with a developmental delay. More precisely, in
their study, the groups differ on IJA but not on RJA:
children with ASD entered into joint attention signifi-
cantly less often than children with developmental
delay but, once engaged, they used the forms of joint
attention similarly. In contrast, in our research, there
was no difference between groups in engagement in a
joint attention episode. However, as found in other
studies (Congiu et al., 2016; Corkum & Moore, 1998;
Leekam et al., 2000), children with ASD responded less
to joint attention bids than TD children. When the
joint attention referent was present or absent from

the children’s visual field, our results showed a lower
frequency of RJA among ASD compared to TD chil-
dren. However, children generally respond more to
joint attention bids with a present referent than to a
situation where the adult refers to a referent absent
from the child’s visual field (Leekam et al., 2000).

In a second step, the analysis of cross-sectional
developmental trajectories and response profiles for
the joint attention of our participants provided inter-
esting elements. These differences in trajectories depend
on the presence of the referent in the child’s visual field
and the cue used by the adult to initiate joint attention.
Thus, when the referent was present in the child’s visual
field, there was no difference between the two groups.
However, the index used had an impact since there was
developmental progression in children with ASD when
they responded to a joint attention bid from the adult
who used pointing or verbalisations regarding a present
object. The chronological age of children with ASD
influenced these response behaviours.

Thus, the diversity of a child’s vocabulary can influ-
ence the way they engage in joint attention and can
help them share more experiences (Vallotton &
Ayoub, 2010). In addition, episodes of joint attention
evolve with developmental age and are therefore a
source of learning symbolic function (Adamson et al.,
2004). Regarding results of TD children in our
research, our group had a chronological and develop-
mental age greater than 15 months. Because of the ceil-
ing effect, there was no developmental progression in
their response behaviours to joint attention, regardless
of the deictic index used by the adult to refer to a ref-
erent present in the child’s visual field.

Furthermore, when the adult referred to an object
absent from the child’s visual field, by looking or by
looking and pointing, the slope of the developmental
trajectory of children with ASD was steeper than that
of TD children. However, Leekam et al. (2000) show
that at 4 years of age, only 20% of children with ASD
follow the gaze towards a target absent from their
visual field, while 65% of children with developmental
delay are able to do so. In our study, the chronological
ages of children with ASD and, as a result, their life
experience, help explain this difference. For all indices
involving the gaze (looking, looking and verbalising, or
looking and pointing), our results show an increase in
responses to the joint attention of children with ASD
according to their communicative development age.
Thus, children with ASD with a higher communication
age pay more regard to the indices of looking (Congiu
et al., 2016; Vivanti et al., 2017), looking and verbal-
ising (Benjamin et al., 2014; Schietecatte et al., 2012),
or looking and pointing (Benjamin et al., 2014;
Schietecatte et al., 2012; Sullivan et al., 2007) used by
adults to initiate joint attention. Our study shows that
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the developmental age of TD children is too high to
observe an effect of the index used during joint atten-
tion to a referent placed behind them. Indeed, at
15months of age, regardless of the deictic index used
by the adult, children can acknowledge there is an
object even if it is absent from their visual field
(Morissette et al., 1995).

In our study, cross-sectional developmental trajecto-
ries showed a developmental progression when the
adult referred to a poster by looking, looking and
pointing, or looking paired with verbalisations, wheth-
er it was present in or absent from the child’s visual
field. Depending on the developmental level of the child
with ASD, it is important to combine different deictic
indices. This allows different sensory channels to be
engaged without overloading one relative to the
other. For example, in the Early Start Denver Model
(Rogers & Dawson, 2010) it is recommended to use the
‘one-up’ rule (i.e. “use the same number of words as in
the child’s spontaneous production plus one”) (p. 177).
It is suggested to wait until the child has at least 60 to
80 spontaneous words in their repertoire and then to
use joint activity routines to help them go from single-
word speech to two-word phrases. Joint attention is a
key feature of this intervention. This is why it is impor-
tant to clearly identify IJA and RJA skills and help the
child develop them.

Limits

Several limitations of our research concern the charac-
teristics of the participants. We did not control the type
of care for all children and we did not have access to all
their medical records containing exact scores of various
psychometric assessments. In addition, some experi-
mental biases and others related to software and
coding may have limited the interpretation of the
results. The position of the posters in the room was
controlled, but the layout of the rooms was not
always identical between the different institutions, a
fact that could have introduced certain biases in the
interpretation of referential gazing. Moreover, the
ECSP disposal recommendations were fully respected,
but this limited the impact of our findings on joint
attention bids where the poster was placed behind the
child. Indeed, if pointing and verbalising did not really
differ between the different posters located on the right,
left, or behind the child, the adult’s gaze appeared less
clear in initiating joint attention towards the object
placed behind the child (Deak et al., 2000). Indeed,
despite the fact that we used two cameras to record
the experiment, if the adult did not move their head
sufficiently, it was not easy for the viewer to differen-
tiate if the adult’s gaze was aimed towards the poster or
towards the child. Therefore, two posters should have

been placed behind the child, one behind them to their
right and the other behind them to their left. Finally, it
would have been interesting to place a poster behind
the adult to see which cue the child used to initiate joint
attention towards this poster.

Conclusion

The purpose of this study was to compare joint atten-
tion behaviours concerning a referent present or absent
in the visual field of matched ASD and TD children
according to their communicative developmental age
measured on the ECSP. While there was no difference
in terms of initiation of joint attention, we noted that
children with ASD responded less to a proposal for
joint attention than TDs. Children with advanced com-
munication skills were more responsive to adult’s joint
attention bids, regardless of the deictic cue used (look-
ing, pointing and verbalisations). Obviously, the level
of communication (the developmental progression) had
an impact. Thus, the use of pointing and verbalisations
when initiating joint attention are elements to be con-
sidered in the specific management of autism. Indeed,
for non-verbal children, it is necessary for practitioners
to teach different behaviours involving joint attention,
as this is a precursor to language development and is
essential in the use of certain augmentative and alter-
native communication tools (e.g. Communication
System by Image Exchange).
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