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Abstract

Several early social communication skills are theorized to be important for later more complex social behaviors. These skills,
such as joint attention, social referencing, and social engagement, emerge very early in young children who are typically
developing. For children with autism spectrum disorder (ASD) and other developmental delays, these skills may not emerge
naturally and may need specialized interventions. Luckily, early social communication skills are a growing area of research and
there is a developing library of potentially effective practices for intervention on these skills. Across these studies, however, there
is considerable variability in the terminology, topographies, and categorizations of these skills that can lead to under or over
identification of evidence-based practices to address these skills. This systematic review of the literature presents 29 single-case
and group design studies that target an early social communication skill and highlight the range of definitions of these pivotal
skills. Results suggest that there are overlapping definitions of these early social communication skills that may leave specific
skills unaddressed. Ideas for more cohesive definitions and assessment are offered as well as opportunities for future research.

Keywords Autism spectrum disorder - Joint attention - Social referencing - Early social communication skills

Young children who are typically developing rapidly achieve
a series of sequential and predictable milestones in the first
years of life (Bricker et al. 1999; Hoff 2006). By the age of 3,
typically developing children have developed language, mo-
tor, and adaptive skills that allow access to new environments
and reinforcers (e.g., learn to walk, communicate). Research
has also shown that failure to reach some of these early mile-
stones at the appropriate time might indicate a pervasive delay
or disorder (Landa et al. 2013). For example, a lack of spoken
language early on can be an indicator of autism spectrum
disorders and other potential delays. Further, there is research
to suggest that interruption to early interactions with the envi-
ronment may significantly impede development (Bagner and
Graziano 2013). Early and reciprocal interactions with
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caregivers seem to be critical for early growth and develop-
ment (Shire et al. 2016; Sitnick et al. 2015). For this reason,
recent research has focused on early identification of missed
milestones. Developmental screeners (e.g., Ages and Stages
Questionnaire, Modified Checklist for Autism in Toddlers;
Bricker et al. 1999; Robins et al. 2014) have been developed
to identify young children who might benefit from further
assessment that may then lead to intervention if necessary.
Additional research has shown that early intervention has
great potential to mitigate these early differences (e.g.,
Makrygianni and Reed 2010).

Among these early developmental milestones are early so-
cial communication skills (ESCS). These early social skills,
like eye gaze (i.e., following social stimuli with eye contact,
coordinated eye gaze shifting), joint attention (i.e., shared at-
tention on an object or event between two individuals), social
referencing (i.e., seeking social information from another in-
dividual following a surprising event), and social orienting
(e.g., engagement with social stimuli in an environment), are
typically developed in the first 2 years of life in the context of
everyday interactions (DeQuinzio et al. 2016; Dube et al.
2004). Development of these early gestures is likely directly
linked with typical development of more advanced verbal be-
havior (Bottema-Beutel et al. 2014; Gulsrud et al. 2014,
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Mundy et al. 2003; Warreyn et al. 2014). For the most part,
children who are typically developing learn these skills with-
out targeted intervention. For example, very young children
will imitate the facial expressions of their caregiver (i.e.,
2 months; Meltzoff and Moore 1992) and naturally orient
toward social stimuli in the room (e.g., their parents voice;
Dawson et al. 1998; Greene et al. 2011) and children as young
as 6 months engage in early joint attention, by starting to
follow their parent’s point or eye gaze (Mundy et al. 2007,
Mundy and Sigman 2006). In late infancy, children can typi-
cally respond to joint attention bids, initiate joint attention,
orient toward social stimuli, coordinate the attention of some-
one else, point to get attention, and use basic gestures and
early speech to get access to reinforcers (Toth et al. 20006).

Although developmental research has indicated the typical
sequence and timeline for these pivotal skills, there is little
available information on how the development of these early
skills is interrelated. Some evidence indicates that early gaze
shifting predicts later coordinated joint attention, or that ori-
entation to social stimuli effects later social skill development
(Frischen et al. 2007; Presmanes et al. 2007). Deficits in social
orienting early on correlate with deficits in joint attention,
which in turn may be related to deficits in using information
from a social exchange (i.e., social referencing; DeQuinzio
et al. 2016). In addition, early imitation skills may be predic-
tive of later joint attention, among other skills (Whalen and
Schreibman 2003). Although individual skills may be viewed
as predictors of future skill acquisition, further investigation is
needed to determine more precisely the interaction between
these early social communication skills. Additionally, these
individual skills may be defined in a manner that is more
precise, allowing for an enhanced analysis.

Children with autism spectrum disorder (ASD) typically do
not develop early social communication skills in sequence
with their same-aged peers (Mundy et al. 1986, 1990).
Diagnostic criteria for ASD include deficits in social commu-
nication and the presence of restrictive and repetitive interests
and behaviors (RRBIs; American Psychiatric Association
2013). Retrospective video analyses from first birthdays of
young children who go on to receive an ASD diagnosis, for
example, indicate differences from same-aged peers in terms
of joint attention and social interest (Landa et al. 2007,
Osterling and Dawson 1994). Deficits in early social commu-
nication and early RRBIs are some of the first behavior indi-
cators of an ASD to emerge (Zwaigenbaum et al. 2005).

Despite the apparent foundational nature of early social
communication skills, there is little information on the degree
to which there is a causal relationship between the develop-
ment of early social communication skills and later social and
communication functioning. Mundy et al. completed a longi-
tudinal study to examine language outcomes for two groups of
young preschoolers, those with intact joint attention and those
with joint attention deficits. Data suggest that children who

had intact joint attention at the start of preschool achieved
more during preschool including cognitive, social, and behav-
ioral gains (Ingersoll and Schreibman 2006; Kasari et al.
2014; Whalen and Schreibman 2003). Several studies have
looked at collateral effects of joint attention intervention on
social communication skills and found there to be some sub-
stantial increases in more advanced social skills (e.g., play,
conversation) following an intensive joint attention interven-
tion (e.g., Kasari et al. 2008; Whalen and Schreibman 2003).
Despite the theoretically pivotal nature of these skills, children
with ASD may not develop early social communication skills
without specific intervention, and in contrast with later devel-
oping social communication skills, these early skills are under
researched (White et al. 2011).

Fortunately, there is a growing library of available interven-
tions on early social communication skills. Joint attention, in
particular, has been the subject of several recent literature re-
views indicating useful teaching procedures for the develop-
ment of response to joint attention and initiation of joint atten-
tion (Murza et al. 2016; Warreyn et al. 2014). In one recent
review, authors found 25 studies with direct intervention on
joint attention, with more studies focusing on teaching young
children with ASD to initiate joint attention, and most studies
being completed by an interventionist (White et al. 2011). In
addition to these studies, several authors have completed suc-
cessful randomized control trials to examine the effect of a
packaged intervention on an array of social communication
skills. For example, Joint Attention Social Play Emotional
Regulation (JASPER) uses naturalistic teaching strategies to
promote gains in joint attention and social play as well as
reduction in RRBIs, and has shown to be effective in multiple
RCTs across contexts (Chang et al. 2016; Lawton and Kasari
2012).

Despite the growing evidence for effective intervention,
across the research on supporting early social communication
skills, these early skills are defined differently, making it dif-
ficult to subdivide the literature and establish the most effec-
tive teaching procedures. Further, authors often aggregate ear-
ly skills into omnibus terms like “social engagement,” and
provide evidence that their intervention increases the aggre-
gate of several early social communication skills, making it
difficult to partition out effective teaching procedures for in-
dividual skills (e.g., Koegel et al. 2012; DiSalvo and Oswald
2002). Interventions on social functioning in general also pre-
clude further analysis of the potential pivotal nature of these
early skills. For example, it is difficult to say if teaching joint
attention increases a specific play skill if all play skills (e.g.,
sharing, commenting) are simultaneously targeted. This anal-
ysis of the current literature on early social communication
skills aims to (a) increase the precision of the definition and
delineation of early social communication skills in children
with autism, (b) identify effective interventions and the degree
to which they target specific early social communication
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skills, and (c) provide next steps for research and intervention
on these early skills.

Method
Search Procedures

Systematic searches were completed by the first author and a
trained graduate research assistant in three academic data-
bases: Education Resource Information Center (ERIC),
Academic Search Complete, and PsychNET. In all three data-
bases, search terms were entered as follows: “joint attention or
joint engagement or eye gaze or social interaction or social
referencing or shared affect or social orienting or social ges-
tures or behavioral regulation or synchronous engagement”
and “autis* or ASD or PDD*” and “intervention or instruction
or teach* or treat* or train*.” To capture changes in definitions
of'the dependent variables over time, year parameters were not
applied to the searches. Searches returned 1728 abstracts.

From the returned abstracts, duplicates were removed, as
were literature reviews, concept papers, and descriptive stud-
ies. The abstracts of the 38 remaining returned studies were
examined to determine initial inclusion for further analysis.
Nine studies were removed due to missing criteria (e.g., de-
mographic variable was not an early social communication
skill). The article was included for further analysis if the study
appeared to report the results of an experimental analysis
using single-case or group design methodology and target
appropriate dependent variables (i.e., early social communica-
tion skills). Group designs were further examined to deter-
mine measurement method or tool and presence of individual
early social communication skills on those scales. Following
abstract screening, the full text of the remaining studies was
reviewed for inclusion. Lastly, ancestral searches were com-
pleted on the studies in this review from 2015, and historical
searches were completed on the three most commonly repre-
sented authors and journals for the years represented in the
review (2001-2016). Four articles were added from historical
searches.

Inclusion and Exclusion Criteria
Inclusion Criteria

In order to be included in this review, a study must have met
the following requirements: (a) publication in an English lan-
guage peer-reviewed journal; (b) use of a single-case research
design (e.g., multiple-baseline, multiple probe, alternating
treatment) or experimental group design (e.g., randomized
control trial, waitlist control trial); (c) all participants needed
to have or be at documented risk for ASD. Inclusion of an
ASD diagnosis/educational classification was based on the

@ Springer

diagnostic criterion outlined in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV-TR),
which included children with a diagnosis of pervasive devel-
opmental disorder-not otherwise specified (PDD-NOS), and
autistic disorder, or the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-V), which included
children who were noted as receiving services under the au-
tism educational category, or had documented autism risk
(e.g., sibling with ASD, early ASD markers) as reported by
the researchers; and (d) all participants were between the ages
of 12 and 83 months (i.e., ages 1-6). This age range was
selected to capture assessment and intervention of the earliest
social communication skills. Although a significant portion of
research on early and pivotal social communication skills for
children with ASD is on significantly older children, this re-
view aimed to synthesize the available literature on early in-
tervention on these skills and so excluded studies with older
participants that may have altered their definitions to reflect
appropriate skills for older children.

Exclusion Criteria

Studies were excluded if any participant was outside the age
range outlined previously, or the intent of the study was not to
intervene on a specific early and pivotal social communication
skill. Studies that included an appropriate dependent variable
but featured participants outside of the age range were not
included in this analysis. Several studies looked at more gen-
eral early social skills (e.g., “social engagement”), and these
studies were excluded from the review (e.g., Hartzell et al.
2015). Studies were additionally excluded if they did not de-
scribe an intervention, or the intervention did not report child
data (e.g., parent training; Radley et al. 2014). Twenty-nine
studies sufficiently met inclusion criteria.

Search Procedure Inter-observer Agreement

Searches were completed again by a second trained research
assistant. Inter-observer agreement was calculated by dividing
the number of agreements by the sum of agreements and dis-
agreements and multiplying by 100%. Inter-observer agree-
ment (IOA) for searches was 90% (i.e., the initial articles
saved for abstract review). Inclusion and exclusion decisions
were calculated in the same way by the first and second au-
thors. IOA for inclusion and exclusion was 86%.

Data Extraction

Data were extracted by the first and third author and were
reported on the following variables for each of the 23 single-
case studies: (a) methodology (type of single-case design), (b)
participant characteristics (number, age, gender, diagnosis),
(c) intervention type, (d) dependent variable (operational
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definition and quality of operational definition), and (d) results
(outcome measure, success estimate, and non-overlap index
(Tau-U)). For the 13 group designs, data were extracted on
type of design, participant characteristics, intervention type,
dependent variable, and results including effect size as report-
ed by authors. Thirty percent of the final tables were recorded
by a trained research assistant. [OA between the two observers
calculated using a point-by-point method (i.e., number of
agreements minus number of disagreements divided by total
observations and multiplied by 100) was 100%.

Dependent Variable Quality The quality of the operational
definition was rated on a 16-point scale adapted from
Reichow’s criteria for the use of high-quality research stan-
dards (Reichow et al. 2008), and the standards put forth for
quality single-case research by Gast and Ledford (2009).
Operational definitions of the dependent variable were rated
on a 4-point scale across four factors: (a) variables are defined
with replicable precision, (b) the details necessary to replicate
the measures are provided, (c) the measures are linked to de-
pendent variables, and (d) the measurement is conducted at
appropriate times during the study for the given analysis and
dependent variables are linked to a priori research questions.
For the group designs, articles were rated based on author
report of dependent variable or quality of definition of early
social communication skill present in a standardized measure
used in the group design data collection protocol. Studies were
scored on a scale of 0—16, with a score of 14 or higher con-
sidered high quality, 12—14 moderate quality, and 12 or lower
poor quality. Initial ratings were conducted by the first author.
Inter-observer agreement for dependent variable ratings was
collected by the second author and scored using a point-by-
point method on a randomly selected 30% of included studies.
IOA for dependent variable ratings was 90%. The data collec-
tion measure used is available from the first author upon
request.

Visual Analysis and Non-overlap Index Visual analysis of
graphed data was conducted by the first and third authors.
The strength of functional relation demonstrated by graphed
data was rated using standards for the visual analysis of single-
case design (i.e., change in level and/or trend in the intended
direction, the level of variability, vertical analysis). Tau-U was
calculated using the online calculator available at
singlecaseresearch.org. Data were entered from digitized
screen shots of included studies. Digitization (i.e.,
disaggregation of graphed data) was completed using
Unscanit (https://www.silkscientific.com/graph-digitizer.
htm). Digitized data were entered into the Tau-U online cal-
culator (Vannest and Ninci 2015) and the available mecha-
nism for the partial correction of autocorrelation was selected,
where appropriate (i.e., if noticeable trend was present in base-
line). Tau-U is a non-overlap index that measures change in

data from baseline levels by comparing baseline data points to
intervention (Vannest and Ninci 2015). For reliability, 33% of
included studies were re-calculated by a graduate research
assistant. IOA for Tau-U calculations was 100%. Tau-U is
reported in terms of non-overlapping data, meaning a study
with zero overlapping data would have a Tau-U score of 1.0.
Guidelines for interpretation of Tau-U indicate a score of 0.65
or lower as weak, 0.66-0.92 as medium to high, and 0.93 or
higher as large (Parker et al. 2011; Rakap 2015).

Effect Size of Included Group Design Studies Data were ex-
tracted on effect size of group design studies as reported by the
authors of these studies. Effect size estimates reported by the
authors (i.e., Cohen’s d, d-estimates) are reported in Table 3.
Group designs are synthesized separately from single-case
data as the selected non-over-lap estimate (Tau-U) does not
meet parametric assumptions necessary to compare it to a
group design effect size estimator (Parker et al. 2011).

Results

Search procedures yielded 23 single-case studies and 13 group
design studies. Table 1 reports the single-case results and
Table 2 reports the group design results. Tables 1 and 2 report
participants, dependent variable, intervention, and estimated
effect.

Single-Case Results

Twenty-three single-case studies were returned from the sys-
tematic searches.

Participants and Settings Across the 23 included studies, there
were 79 total participants within the age range of 0 to 6 years.
Of these participants, 16 were infants (i.e., 0-2), nine were
toddlers (i.e., 2-3), and 54 were of preschool age (i.e., 3-6).
Of the included participants, four were considered at risk for
ASD, and 75 had an ASD diagnosis. ASD diagnosis or risk
was reported using a range of developmental screeners and
autism-specific assessment (i.e., Childhood Autism Scales
[CARS]). A majority of the interventions were implemented
by interventionists (i.e., clinicians or therapists or researchers)
(47%), followed by family members (43%) and teachers (9%).
Most studies (39%) occurred in clinical or laboratory settings
followed by classrooms (21%) and home (39%).

Interventions Single-case studies included in this review used
a variety of interventions to improve early social communica-
tion skills for young children with ASD, either through direct
intervention on the skill or a packaged intervention model
(e.g., Early Start Denver Model). Interventions are reported
using the descriptors included by the authors of the included

@ Springer


http://singlecaseresearch.org
https://www.silkscientific.com/graph-digitizer.htm
https://www.silkscientific.com/graph-digitizer.htm

Adv Neurodev Disord (2018) 2:116-128

120

(uonezIeIduad) PaXIN
(UOTIUIAIIIUL) DANISOJ

aAnIsod

PXIAL
EINSIREING
QADISO]

AAIISOq

AAIISOq

oamisod : ] Aprug

QAIISOg
POXIW /[ PAJEUIPIOO))
paxtw :Aefd pudjarg
paxiw :oen3ue
PaXIW :uonEIw]

dANISOJ
(s1010
jou nq ‘syuedronred
JWOS 10J pasearour

V[ JO SJUSWID[ WOS) PAXIIA

(Surouaiejar
[BI00S Ul SaseaIoul
PARISUOWAP [[B) QANISO]

sreak g (L107) sauof
JUSWIAOIOJUIAI + AB[OP QW) + SA0) PaLIoJaId yrys azen) A1 INC ASV € puUE [eUIUEZN]A
SIBOA ¢ (9002
A + Add s-¢ peyueua[dw juareq (302[qo presoy wimy peay) piq v 03 puodsoy NE dSV  SLUBH pue suirey
JOIARYDq [BIO0S OU ‘dsuodsal [e100s aAnegdau ‘osuodsar
[B100S ‘SUOIBZI[BOOA JANESOU ‘UOHRNIUL [BIO0S PIO SIBAA 7 (9002)
J[eL-Ae]d-A€}S UO Paseq UONUAIIUI pajeIpaw JurjqIg quawegesud ou ‘AdKjoa1)s ‘Furjqrs 0) Surpuape ‘v Wy ASV wopQ pue oesJ,
Jo1Aeyeq Sunodwod
150A pajySiom + Aejd aanoereiu] paseq-, A10SUds,, pue ‘I0IARYAQ UOHUNE JUIOf Ny ASVY  (0107) Te 10 ma9]
(€107) seuof pue
11a SIS pue YIys azeS pue Q[Ius pue Joo[ ‘VquS  J] N ASY  0JOLOND-BYSA0ISI]
A1 NT (6002)
so13ojens Suryoea) onsijeInjeu pue .1 v Suneniur pue Jurpuodsay asv K9199 pue sauof
asv 1
«dSV., K111
I SON-ddd ¢
‘Kanoe urgim saouanbasuod [exnyeu pue undwoid ‘1 1 11 ApmS ojeniur pue puodsay :] ApmS NS [ ApmS  (9007) ‘Te 32 seuor
Suizireqoa pue ‘Sunurod ‘Suneurolfe ozen
Sundwoxd Sunurod pue Suneua)e azeon € INT
‘(Teszodsiyur A1anoe pue soouanbasuoo fejeu) [¥d 1 ApmS Suneurd)e ozen) 1] ApiS SV 1 ApiS (6007) sauof
(6007
JuowdoIojuIdl pue Sundwolg s0100s §OSH  ACINTASV  UOH pue udsyes|
V{ pareurpiood ‘Aerd ojeurdoidde
‘Keld puoroid snosuejuods ‘Aed puojard ‘oFen3ue] 810} (9002)
(soseyd 1oye]) Juowodroyurar yum Sundword  ‘aFenSuey oAne)IT ‘UOHEIIWI POUIGUIOD ‘GO JO(QO UBWIQIOIYOS
pue ‘Furjopouw isiderayy ‘uoneyiur juadunuod ‘Surddewr onsm3ury S2100s TN ‘SV[ ‘OIS AZ INE ASV pue [[os1oFuf
(uonuyap [k 30 ApunjA) UOHUINE JUIO[
SUONBZI[BGIOA PajenIul
sfopowr Surpraoid ‘Aefd Surmp rnums jo KjoLeA € Juisn ‘ped) PITYO yim paurquuod Aejd ‘Suonezijeqio
s.pryo Suimorpoy ‘Aerd Suunp spuewop 1o suonsonb Furprose oFenue| parentur prryo ‘Aejd orjoquiAs [euonouny s1e9k ¢
oAnewLge Suisn :spuouoduwiod Furmofjoy ayy Surpnjour Sururen juared ‘(s100[qopuared premo) pajoanp oze3d) ysey-uQ A NI ASY ~ (9107) ‘T 30 euoD
(uonoon10d 10119 ‘Fundwoid) 1.1 JO Syudwo[d
{(QUOWIUOIIAUD ONSI[RINJRU ‘SIOIOJUIRI USALIP JOUIRI]) uonendruew woy 9oeu0d 249 ‘urod e Jurmoyoy S1eok G—¢ (1102)
14d Jo syuowde (Sundwoid Jurqis :uonUIAIIUI PajeIpaW-IUI[qIS ‘(UOT)B[OSI UI pUB POJeUIpI009) Sulyiys ozen)  J[ JNE ASY SLIBH pue I[OIeLId,]
doueping pejenpeld :Fururen) UOHBUIWILIOSIP [BUODIPUOD)
*(.300L,, “o°1) 3dwoxd [eooA & paprud 1sjuowLIddxd asuodsar ou J1 ¢(sokd pajuesaxd
s Joyuowadxa premoy Suraow pue dn uayo} e Surpjoy) jdwoid [ensia 0y 3u10q S[eLIdJEW Sk} SNoNJIqUIE JO S G UM O8]

Ke[op s ¢ yim pajussaid snnwms snonJiquue :Jururer) SUIOUOIOJAI [BI00S  JI9Y) Je Sunjoo] pue Jjuowiiadxe ay premo) Sunuoli) g1 INEASY  (6007) Te 10 wig
10BJU0D 9K

SoNo [eqIoA pue [ed1sAyd ‘suoneniur oy Aeyerpawur Jurpuodsax 10BIU00 949 03 dsuodsay] s189A G—¢ #1020
PIxXIN ‘Sunrem pue paujard are yey) $109[qo Sunuasaid A jutod Swimorod 41 NI SV UISOO[ pue uosudg
SONISLIOIORIRYD
yuedronred
sawoonQ SPOUIW UONUSAINU] JIOIARYSq P[IYO PSR, PIyYD 0UIYIY

IopIOSIp WNNoads WSHNe YHrm UIPIYo SunoA 10y SIS UOTEITUNUIIOD [BI00S AJIEd U0 SUONUSAION] | d|qel

pringer

Qs



Adv Neurodev Disord (2018) 2:116-128

121

Table 1 (continued)

Outcomes

Intervention methods

Targeted child behavior

Child

Reference

participant

characteristics

Positive
Mixed
Mixed
Mixed

DTT + PRT, parent mediated

ASD 2M 1F  Unstructured JA

Rocha et al. (2007)
Rudy et al. (2014)

VM; VM + in vivo prompting

3 ASD 2M IF Unstructured JA

Vaiouli et al. (2015) 3 ASD 3M
Vemon et al. (2012) 8 ASD

Music therapy

Independent JA bid
RJA, JA

5 ASD 4M 1F JA initiations

PRT (parent delivered)

Positive

PRT+PI vs. PRT+NPI

Vismara and Lyons

(2007)
Vismara et al.

Negative

ESDM (parent delivered via telehealth)

Functional verbal utterances, nonverbal JA,

8 ASD

gaze shifting, pointing to stimuli, extending
items/holding up, giving item to parent

2013)

18—

45 months
5 ASD 4M 1F USJA, SJA

Positive

DTT + PRT

Whalen and

Schreibman

(2003)
Zercher et al. (2001) 2 ASD 2M

Positive

Peer-mediated intervention (social communicative guidance, cuing)

JA directing behavior, symbolic play, language

studies. Fourteen studies used some form of naturalistic teach-
ing paradigm (i.e., Benson and Joosten 2014; Ferraioli and
Harris 2011; Gena et al. 2016; Ingersoll and Schreibman
2006; Jones 2009; Jones et al. 2006; Jones and Feeley 2009;
Rocha et al. 2007; Vernon et al. 2012; Vismara and Lyons
2007; Vismara et al. 2013; Whalen and Schreibman 2003;
Zercher et al. 2001). Other strategies included packaged inter-
ventions (e.g., Early Start Denver Model), behavioral teaching
strategies, developmental teaching strategies, and natural
change agent training.

Intervention Effects Single-subject studies were primarily eval-
uated using standards for visual analysis (Gast and Ledford
2009; Kratochwill et al. 2010). Of the 23 included single-case
studies, 12 demonstrated a strong effect (an immediate change
in level or trend, low variability, and low rates of overlapping
data), nine demonstrated a mixed effect (some tiers demonstrate
change in level or trend, but may include some overlapping data
or some tiers demonstrating no effect), and two did not demon-
strate a functional relation (insufficient demonstration of chang-
es in level or trend and/or high rates of overlapping data).
Results of visual analysis are listed in Table 1. Visual analysis
for these studies was supplemented, where appropriate, with
Tau-U (i.e., for studies with sufficient data points and not de-
signs unsuitable for this analysis such as changing criterion or
alternating treatment without baseline). Tau-U for the included
studies ranged from 0.1 to 1.0, with a weighted average across
studies of 0.65, indicating an overall moderate effect of the
reviewed interventions. Unweighted Tau-U was calculated
throughout because no studies demonstrated concerns requiring
weighted Tau-U (e.g., trend in baseline).

Group Design Studies

Participants and Settings The included group design studies
included 535 participants within the age range of 2- to 7-year-
old participants. Across these participants, ages ranged within
studies from 18 to 30 months. Most of the included group
design studies did not report individual child age. Across the
11 studies, five took place in a clinical setting, four in an
educational setting, and two in a natural setting (e.g., home).

Intervention Outcomes Of the 11 studies included in this re-
view, six reported an effect size. Of the reported effect sizes,
three showed a strong effect (i.e., a d or d-estimator of 0.7 or
higher), two showed a medium effect (0.5-0.7), and one
showed a small or nominal effect (0.3 or below). About half
(5) of the included group design studies did not report an
effect size estimate.

Dependent Variable Measurement Across the included group

design studies, most studies used either a standardized mea-
sure, a measure specific to their intervention, or a behavioral
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measure of their target behavior. Of the studies that used a
standardized assessment, most used the Early Social
Communication Scales (ESCS). Other assessments included
Preschool Language Scales (PLS), Autism Diagnostic
Observation Scale-Generic (ADOS-G), and Motor Imitation
Scales (MIS).

Dependent Variables

Based on developmental assessments, component analyses of
early social communication interventions, and an iterative
search process, the first author developed a list of dependent
variables of interest. The following topics were dependent var-
iables in at least one study included in this review, and occurred
with varying frequency across studies and with varying defini-
tions within terms. The quality of the resulting dependent var-
iables for the single-case studies is listed in Table 3.

Joint Attention Joint attention can be defined as the reciprocal
attention between two individuals on an object or event. Eighty-
three percent of included studies featured joint attention as at
least one of the dependent variables assessed. Most studies used
definitions of joint attention that followed the definition used in
the Early Social Communication Scales, which does not in-
clude coordinated gaze shifting (e.g., Isaksen and Holth 2009;
Jones and Feeley 2009; Yoder and Stone 2006).

Shared Attention/Social Orienting Shared attention and social
orienting are components of joint attention. Shared attention is
the ability to share focus on something with someone else, but
does not require the triadic focus of joint attention. Social
orienting is used by some researchers to define this same pre-
cursor behavior. Four studies (13% of included studies) fo-
cused mainly on shared attention so or social orienting (e.g.,
Tsao and Odom 2006; Wong and Kwan 2010).

Social Referencing Social referencing has the same features as
joint attention but is the use of parents affect as information
given a surprising or alarming event. One study focused on
social referencing (i.e., Brim et al. 2009).

Synchronous Engagement/Joint Engagement Synchronous or
joint engagement is reciprocal interactions between caregiver
and child (i.e., shared turn taking, imitation). Thirty percent of
included studies evaluated a joint engagement or synchronous
engagement variable (e.g., Vernon et al. 2012; Ingersoll et al.
2012).

Discussion

Early social communication skills are often missing or im-
paired in children with ASD. Results of the reviewed studies

indicate there are a variety of definitions of early social com-
munication skills and a growing variety of interventions to
support them for young children with or at risk for ASD.
The results of this review also indicate a range of effectiveness
(i.e., M=0.65; range 0.10-1.0) of interventions and a range in
the quality of the definition of the dependent variables targeted
in these studies (i.e., M = 12.5; range 9-16). Further, results of
this review indicated a steadily increasing body of literature on
early social communication skills and a range of contexts and
agents for these early skills. For example, included studies
ranged from more developmental naturalistic studies (e.g.,
teaching joint engagement in the home with parents;
Ingersoll et al. 2012) to clinic-based targeted intervention on
very specific topographical responses (e.g., Brim et al. 2009).
Further, over the years included in this review (i.e., 2001—
2016), there was a trend in increased focus on certain areas
of study (i.e., joint attention initiations, joint engagement).
Finally, results indicate that for dependent variables with mul-
tiple studies, the definition of the target behavior often varied
considerably between the reviewed studies.

One potential problem with this body of literature identi-
fied by this review is this variety of definitions of dependent
variables. Without consistently defined terms across studies, it
is difficult to determine the best practices for ESCS interven-
tions. For example, the reviewed papers indicated varying
different definitions of joint attention with about half of the
studies targeting joint attention requiring the child to also gaze
shift to the social partner, and half not requiring that behavior.
According to the National Professional Development Center
on ASD and What Works Clearinghouse, joint attention inter-
vention is considered an evidence-based practice. However,
the research base that establishes best practices uses varying
definitions of joint attention and broadly defined teaching pro-
cedures. Without adequately defined topography of ESCS, the
most efficacious teaching procedures are difficult to deter-
mine. Another finding of interest from this review was the
seemingly inverse relationship between the effects of the in-
terventions and the specificity and quality of the definition of
the dependent variable. Results of this analysis seem to indi-
cate that the studies with broad definitions of the dependent
variable had larger effects. For example, a study had a Tau-U
of 1.0 and visual analysis indicated a strong functional rela-
tion, but the dependent variable received a low rating due to
lack of specificity (e.g., Vernon et al. 2012). Conversely, some
studies had a weak effect but received a relatively high rating
as far as precision of the dependent variable (e.g., Ferraioli and
Harris 2011). This finding could be the result of broader in-
tervention targets that require less precise or lower-dose inter-
vention. Important and potentially pivotal skills could be
missed in interventions that aim only to increase social func-
tioning in a broad sense.

Overlapping and imprecise definitions of these early terms
also increase the difficulty of rating the appropriateness and
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Table 3 Study, effect size/Tau-U, and quality of dependent variable
Study Type Tau-Uleftect sizes Quality of dependent variable

Benson and Joosten (2014)
Brim et al. (2009)

Casenhiser et al. (2013)

Ferraioli and Harris (2011)

Gena et al. (2016)

Ingersoll and Schreibman (2006)

Single case
Single case
Group

Single case
Single case
Single case

Ingersoll et al. (2012) Group
Isaksen and Holth (2009) Single case
Jones et al. (2006) Single case

Jones (2009) Single case

Kaale et al. (2012) Group
Kasari et al. (2006) Group
Kasari et al. (2008) Group

Krstovska-Guerrero and Jones (2013)
Leew et al. (2010)

Landa et al. (2011)

Martins and Harris (2008)
Muzammal and Jones (2016)
Rocha et al. (2007)

Rudy et al. (2014)

Schertz et al. (2007)

Schertz et al. (2012)

Vernon et al. (2012)

Vismara and Lyons (2007)

Single case
Single case
Group

Single case
Single case
Single case
Single case
Single case
Group

Single case
Single case

Vismara et al. (2013) Single case
Warreyn and Roeyers (2014) Group
Wetherby and Woods (2014) Group

Whalen and Schreibman (2003)
Yoder and Stone (2006)
Wong and Kwan (2010)

Single case
Group
Group

0.8 15
1.0 13
d=1.06

0.45 15
0.78 11
0.61 11
NR

NC 13
0.84 15
NC 11
d=0.69

NR

d=0.59

1.0 12
0.10 10
d=156

NC 14
0.98 14
091 11
0.84 14
0.74 9

d=159

0.80 10
0.66 11
NC 12
NR

d=0.25

0.56 16
NR

NR

timing of certain skill deficits for intervention. Although there
is some literature to suggest that these early skills are pivotal
(e.g., quality of joint attention skill predicts the quality of social
and academic outcomes; e.g., Sullivan et al. 2015), the mech-
anisms underlying the emergence of ESCS are unclear.
Further, children with ASD can develop intact vocal speech,
basic conversation skills, and typical age vocabularies without
acquiring ESCS milestones (e.g., joint attention; Moore and
Dunham 2014), which necessitates further research on the piv-
otal nature of these skills. Much of the research on the longi-
tudinal benefits of intact early social communication skills
tracks children who acquire these skills in the context of typical
development. Most definitions of joint attention (i.e., in the
ESCS; Mundy et al. 2003) are formed on norms for very young
children, but the larger effect of training those skills, later on, is
unknown. Some research has been conducted to examine the
collateral effects of joint attention intervention for children

@ Springer

with ASD but in the context of a more global social commu-
nication intervention (e.g., Whalen and Schreibman 2003).
However, research should also extend across early social com-
munication skills to examine potential generalization of related
skills and the collateral effects of targeted intervention for gen-
eralized social functioning.

To determine the presence of prerequisite skills and better
inform intervention, appropriate assessment of ESCS is re-
quired. There are few assessments appropriate for the range
of ESCS, potentially due to the variability of important early
social communication skills and the differing definitions of
these skills. In this review, a majority (86% of included stud-
ies) used the Early Social Communication Scales. The Early
Social Communication Scales covers a wide array of social
communication skills and has some data to support its sug-
gested norms (Mundy et al. 2003); however, there are a few
potential limitations if used as the sole tool in research and
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practice on ESCS. First, as evidenced by this review, this tool
is most often used for children who are preschool-aged. The
majority of included studies focused on children at the later
end of the included age range (0-5 years). The Early Social
Communication Scales was written to mimic developmental
norms for very young children (up to 36 months) and not the
interactions of children that have already entered preschool.
Tools are needed that can reflect the development of these
skills through early childhood and further, to insure that so-
cially valid social skills are being trained in preschool-aged
children. Without that measure, it is difficult to ascertain ap-
propriate intervention targets for preschoolers and beyond.
Additionally, the Early Social Communication Scales is de-
signed to be completed by a trained tester and is time-intensive
and ill-suited to be conducted in natural environments and
with the input of those who might have had the most oppor-
tunity to observe the child. There have been some advance-
ments in the development of parent-report screeners for joint
attention (e.g., the Pictorial Infant Communication Scale;
Ghilain et al. 2017) but these are specific to joint attention
and may not target all ESCS.

Given developing ESCS are in fact pivotal skills, more
information is needed as to how best to increase ESCS that
will transfer to later more advanced social communication.
Information about the generality of these early skills is of
potential benefit to the formation of interventions that may
increase more global social communication functioning.
Comparative research is needed to look at the benefit of inter-
vention on one potentially pivotal skill versus a global inter-
vention on a set of early skills. Further, the timing of interven-
tion may also be of interest and may help to determine what
type of intervention is most effective and at what specific
times. Research indicates that earlier intensive intervention
yields better outcomes, but whether intensive intervention on
ESCS for older children is effective is largely unknown. Many
social communication interventions are packages that target
both potentially pivotal skills (e.g., joint attention) and more
age appropriate skills (e.g., symbolic play or classroom en-
gagement). Contextualizing the early skill in terms of age
appropriate social skills is logical, but more work is needed
to assess whether this is more parsimonious than intensely
targeting the missing prerequisite skill and supplementing
with the global intervention. Component analyses of packaged
interventions, as well as comparison studies, are needed to
parse dosage and timing of intervention on ESCS.

Evaluating the exact relationship between these early vari-
ables is also needed. Although we understand these skills
should develop early on and may be pivotal for the develop-
ment of other related social communication skills, the relation-
ships between these variables are still largely unclear.
Developmental trajectories from research on children who
are typically developing indicate sequence of early developing
skills, but not to what extent these skills depend on each other.

For example, data indicates that perhaps social orienting and/
or social engagement emerges before response to joint atten-
tion and that response to joint attention and initiation of joint
attention both emerge before social referencing (DeQuinzio
et al. 2016). Developmental theory suggests that joint atten-
tion (i.e., shared attention of a parent and child on an object or
event) is a prerequisite for social referencing (i.e., child
referencing of adult emotional response given a surprising
event; DeQuinzio et al. 2016). Subsequent research, however,
has indicated that social referencing has been shown to in-
crease response to joint attention behaviors in young children
with ASD (e.g., if parent shows a more exaggerated reaction
to stimuli, such as surprise or fear, the child is more likely to
respond to their joint attention bid; Leavens et al. 2014).
Understanding which ESCS might be prerequisites for other
pivotal skills and the typical scope and sequence of these skills
might increase the efficacy of interventions on ESCS. Further
information about the interactions between ESCS would in-
form assessment and intervention on these skills.

In addition to barriers to assessment and definition of
ESCS, recommendations to interventionists in support of
ESCS are also hindered by a lack of research in a natural
context. Across all these early-targeted skills, a majority of
this research has been conducted in clinical settings. Failure
to program for generalization during these interventions may
limit the ability of this research to inform practice that will
change child behavior across settings or stimuli. For example,
use of a clinic room with novel stimuli and an interventionist
may not transfer to the park with the child’s parent, or to a peer
in the block area of a preschool classroom. Future research
should include research in generalized settings and program
environmental reinforcers to increase child engagement and
acquisition of child skill. One potential advantage of those
interventions with lower-quality definitions of dependent var-
iables is that they may allow for training of ESCS that are
more appropriate for the natural environment (Shreibman
et al. 2015). For example, joint attention in the natural envi-
ronment is controlled by naturally occurring discriminative
stimuli and reinforcers and is unlikely to be as easily identified
as in a clinical setting. Developmental norms for children who
acquire ESCS later on, as well as best practices for targeting
specific social communication skills in a natural context, are
needed for more ecologically valid interventions.

Interventions on ESCS are also needed that use natural
change agents who interact with the child most frequently
given their age. Results of this review indicated a minority
(33% of studies) were completed by natural change agents.
Parents, peers, teachers, and other valid individuals should be
interventionists on these skills. For children who are typically
developing, many of these skills develop in context of parent-
child interactions and are maintained by social reinforcers. For
example, joint attention involves the child looking at what the
parent has pointed out and back to the parent. Reinforcement
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for the child becomes available from the parent’s comment
about the object, parent information about the object or event,
and parent social praise (e.g., the parent might say “you see
that blue bird!” Birds say, “cheep!”). For children with ASD,
social reinforcement may not be as motivating (Rodriguez and
Gutierrez 2017). Over time, this creates a learning history for
parents as well, and joint attention bids to the child that are not
reinforced get extinguished. Because of this lack of preference
for social interaction, and history of extinction of parent bids
for joint attention, there may be a need for researchers to
contrive the motivating operation or pair social praise with
primary reinforcers (Dube et al. 2004). Augmenting joint at-
tention intervention with less naturalistic reinforcers is not
contraindicated by the current research and, in many in-
stances, leads to clinically and experimentally relevant gains,
but fading the reinforcer may be difficult. By involving natural
change agents in early intervention on social communication,
reinforcement can be provided for making bids for early social
communication skills and opportunities to respond can be
increased for the child with ASD.

Limitations

There were limitations to this systematic review and analysis.
Primarily, autism severity is related to the development of
early social communication skills. Very young children with
or at risk for ASD might respond differently to intervention on
these early skills depending on the severity of ASD. The stud-
ies included in this review included participants over a range
of ages and autism severity, and the heterogeneity of these
participants may limit the generalizability of these results.
Secondly, studies differed in how they defined or determined
ASD diagnoses and severity. Further, this study focused on
very young children in order to capture interventions on early
social communication during the appropriate developmental
period. However, children and even young adults with ASD
may demonstrate skill deficits in ECSE. This review is unable
to speak to the utility of interventions for these older children.
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