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Abstract

Purpose Autism early intervention research has indicated a research-to-practice gap, including continued use of practices
with inadequate research support, and insufficient use of empirically supported practices. The present study explored the
processes and mechanisms through which providers working with young children on the autism spectrum learn, select, and
implement the various practices in their clinical repertoires. We addressed the role of providers’ priorities, competence, and
experience with (and needs for) professional development (PD), as well as whether, in clinical practice, a provider selects
for implementation interventions based on domains.

Method Providers (n=136) responded to an online survey to report the interventions they used, their outcome domain pri-
orities, confidence, and their desire for PD.

Results The most commonly used interventions were reinforcement, modeling, prompting, and visual supports, which are
all supported by research evidence and classified as empirically supported practices. While most providers reported using
empirically supported practices, many also used unsupported practices, especially in the sensory domain. Providers’ top
priority domains for intervention were communication, challenging behavior, adaptive behavior, and social skills. Provider
confidence regarding the evidence-base of the practices they used was domain-specific and related to provider priorities.
Providers reported interest in PD in all empirically supported practices and in all domains.

Conclusion Results may inform the delivery of PD in early intervention services for providers working with children on the
autism spectrum, to support the best possible outcomes for this population and mitigate the research-to-practice gap.

Keywords Autism spectrum disorders - Early intervention - Evidence-based practice - Professional development -
Research-to-practice gap

Introduction emphasize the use of the evidence-based practice (EBP)
framework to help guide decision making (Whitehouse et
Best practice guidelines for children on the autism spectrum' al., 2020; Steinbrenner et al., 2020). The EBP framework

includes consideration of the best available research evi-
dence and the practitioner’s expertise, in addition to client’s
strengths, needs, values, and preferences to guide the selec-
tion of practices to implement (Sackett et al., 1996). Prac-
tices may be classified as either comprehensive treatment
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However, despite the identification of empirically supported
FIPs, practices lacking empirical support of their efficacy
(unsupported practices) continue to be used (Brock et al.,
2014; Dynia et al., 2020; Paynter et al., 2017, 2018). Unsup-
ported practices can lead to harm to children, false hope for
families, and financial and opportunity costs (Stahmer et
al., 2005; Paynter et al., 2017, 2022). The reasons behind
continued use of unsupported practices by practitioners are
multifactorial, including lack of knowledge and insufficient
training (Dillenburger et al., 2016; Elsabbagh et al., 2014).
However, there is scarce research summarizing how early
intervention providers (e.g., teachers, allied health profes-
sionals, and early childhood professionals) use unsupported
practices based on the outcome domain. Outcome domains
are important to consider when selecting interventions for
children on the autism spectrum, as FIPs are not applica-
ble to every domain. Additionally, different domains may
be prioritized at different developmental stages (e.g., early
intervention vs. school-age), and there is variation in the
amount and quality of evidence across domains ((NCAEP];
Steinbrenner et al., 2020). There is also limited information
about how providers’ priorities and their confidence in their
practices may influence their choice of interventions. Such
findings could help encourage providers to seek the knowl-
edge and training necessary to make informed decisions
that promote the best outcomes for each outcome domain
for children. The aim of this study was to understand the
mechanisms by which providers working with young chil-
dren on the autism spectrum learn about, select, and imple-
ment various practices based on outcome domains.

Early Intervention Providers’ Practice
Preferences and Decisions

Use of Empirically Vs. Non-Empirically Supported
Practices

To understand practice preferences and decisions of autism
early intervention service providers, one issue to consider
is whether practitioners can identify empirically supported
practices, and whether this competence varies across out-
come domains. There is some evidence that identifying
practices with solid empirical support can be difficult for
providers regardless of the domain. This circumstance
may partly explain use of unsupported practices, either in
place of or in addition to empirically supported practices
(Luskin-Saxby et al., 2023; Paynter & Keen, 2015; Stahmer
et al., 2005). Dynia et al. (2020) surveyed 45 U.S.A. pre-
school teachers working with young children on the autism
spectrum about their use of practices. Teachers’ open-
ended responses regarding their approaches were coded to
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determine if they reflected the use of empirically supported
practices. Nearly all participants reported using at least one
empirically supported practice (most commonly visual sup-
ports, modeling, prompting, reinforcement, and social nar-
ratives). At the same time, however, nearly half reported
using unsupported practices, with these frequently targeting
the sensory domain. Similarly, Luskin-Saxby et al. (2023)
found a combination of supported and unsupported practices
in semi-structured interviews with 15 providers across three
autism early intervention services in Australia. Specifically,
while the majority were using mostly practices supported by
research evidence, they also reported using emerging prac-
tices (i.e., those with limited empirical support that is below
the threshold to qualify them as empirically supported) and
unsupported ones. The unsupported practices cited most
often targeted the sensory domain and included techniques
such as weighted vests (Luskin-Saxby et al., 2023).

Providers’ Beliefs about Practice Effectiveness

Providers’ beliefs about the empirical support for practices
might also influence their practice decisions and prioritiza-
tion of children’s needs (Johnson et al., 2018). Paynter et
al. (2019) found that perceived evidence, including errone-
ously rating an unsupported practice as having high empiri-
cal support, was a statistically significant predictor of early
intervention providers’ intended future use of both empiri-
cally supported and unsupported practices. These findings
corroborated research based on pre-service teachers’ rat-
ings of general teaching practices (Carter et al., 2015) and
were consistent with evidence that teachers make more use
of practices when they rate them as more empirically sup-
ported (Dynia et al., 2020). Thus, the belief that a practice
is empirically supported— whether accurate or not— may be
an important factor impacting its adoption. Of special rel-
evance to the present research is that such beliefs have been
linked to a need for (or lack of) PD (Dillenburger et al.,
2016; Elsabbagh et al., 2014).

Practice Priorities and Confidence

Early intervention providers are tasked with supporting chil-
dren on the autism spectrum across many outcome domains.
Given the variety of these domains, providers’ beliefs about
which ones hold higher priority may impact on their prac-
tice preferences, decisions, and feelings of confidence in
their practice. Yet, in a study that identified 27 focused
intervention practices and 12 outcome domains as important
factors in selecting interventions for children on the autism
spectrum (Wong et al., 2015), the outcome domains most
commonly targeted had only a tenuous connection to the
selection of specific practices. This is important, as not all
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practices are applicable for each outcome domain. To date,
very few studies have investigated practice use according to
the domain. A notable exception is Dynia et al. (2020), who
asked participants to prioritize children’s needs that might
be addressed when delivering supports, and to report their
confidence in targeting the respective outcome domains,
interest in PD, instructional approaches, and beliefs about
empirically supported practice use. In that study, the top
priority outcome domains were social skills, communica-
tion, and challenging behavior. Similarly, in a study of 99
special education and general education teachers (Brock
et al., 2014), participants prioritized the outcome domains
of social skills, communication, and pre-academic skills.
Limited information is available on how Australian early
intervention providers for children on the autism spectrum
prioritize outcome domains, on their beliefs about the evi-
dence base supporting the practices they use within domains,
or on their confidence in providing services in each domain.
The current study was designed to fill this gap.

Professional Development and Use of Empirically
Supported Practices

PD opportunities have been invaluable in encouraging the
use of empirically supported practices (e.g., Luskin-Saxby
et al., 2023). Conversely, a lack of PD, inadequate PD, and
insufficient support for implementation of autism early
interventions with fidelity have been identified as important,
modifiable factors impacting the uptake of empirically sup-
ported practices (Dillenburger et al., 2016; Elsabbagh et al.,
2014). Research has shown, however, that PD is often not
consistently available or implemented. One study demon-
strated that several early intervention centers had adopted
ad hoc approaches to PD, meaning the initiatives imple-
mented lacked planning or preparation (Luskin-Saxby et
al., 2023); other studies have also found that PD offered
in early intervention centers may be inadequate or insuf-
ficient (e.g., Paynter et al., 2017), with paraprofessionals
frequently receiving their training from other staff or col-
leagues (Giangreco et al., 2001; Nail-Chiwetalu & Ratner,
2007). Two of these studies (Paynter et al., 2017; Paynter
& Keen, 2015) documented that providers regularly relied
on colleagues or PD provided internally by the organiza-
tion to inform their clinical decision-making, rather than on
research evidence, reviews, or practice guidelines. Profes-
sional staff are often responsible for selecting and imple-
menting training for paraprofessionals working with young
children on the autism spectrum (who, overall, are likely
to spend more time than professionals in direct contact
with children). These providers tend to rely on colleagues’
knowledge and skills, believing that that the latter would
promote only empirically supported practices and train for

their application with fidelity (Luskin-Saxby et al., 2023).
However, senior members of multidisciplinary teams who
usually upskill paraprofessionals may, themselves, not have
received appropriate training to implement practices with
fidelity, or may not have been taught to provide effective
coaching to that effect (Giangreco et al., 2004). Such a reli-
ance on anecdotal sources of PD may thus exacerbate the
gaps in knowledge or false beliefs about the evidence base
of different intervention practices (e.g., Kadar et al., 2012;
Miller et al., 2012; Paynter et al., 2018).

To address these gaps, research has endeavored to iden-
tify the needs for PD in early autism intervention and the
topics to cover. Brock et al. (2014) surveyed 456 teachers
and administrators in the U.S.A. regarding the PD needs
of staff working with students on the autism spectrum and
found their interest in accessing PD was modest. Also,
participants were generally not confident in their ability
to implement many of the empirically supported practices
or address training topics germane to their students on the
autism spectrum. However, those who expressed less confi-
dence did not necessarily show more interest in PD. These
findings are consistent with research that has found that
teachers’ reports of using empirically supported practices
were not significantly linked to their interest in PD (Dynia
et al., 2020).

Current Study

The current study explored the practice knowledge, prefer-
ences, and priorities of early intervention providers in Aus-
tralia working with young children on the autism spectrum
across 10 child outcome domains and within each specific
domain. The focus was on FIPs, excluding comprehensive
treatment models, which aligns with previous research (e.g.,
Paynter et al., 2022) and the fact that practitioners typically
have an option to select FIPs within their scope of prac-
tice. In contrast, comprehensive treatment models are more
likely to be adopted center-wide and may be influenced by
a variety of factors (e.g., funding, organizational policies).
Providers also reported their experience with and prefer-
ences for PD. It should be noted that the focus is solely on
the Australian context, due to the cross-country differences
in funding rules and policies, training of professionals and
paraprofessionals, and ethical and regulatory rules for per-
sonnel. We addressed the following research questions:

1) What percentage of participating autism early interven-
tion providers report using unsupported practices?

2) How do autism early intervention providers perceive
the evidence base of the practices they use, and does
this differ across outcome domains?
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3) How do autism early intervention providers prioritize
potential outcome domains for early intervention? Does
their confidence differ according to the domain?

4) What training and development do autism early inter-
vention providers currently receive (e.g., online, face-to-
face)? Does the training they receive focus on practices
with evidence of effectiveness, while also discouraging
those unsupported by evidence? What are participants’
preferences regarding who provides PD and training?

5) What are the barriers and facilitators to engaging in
training and PD for autism early intervention providers?

Method
Participants

The participants were 136 Australian early intervention pro-
viders working directly with children on the autism spec-
trum (Table 1). The majority were female (94.9%), between
the ages of 26 and 35 years (34.6%) with a postgraduate
qualification (55.1%); 19 (24.3%) were psychologists, 32
(42.7%) behavior analysts or therapists, 12 (14.7%) speech
pathologists, and two (2.7%) were occupational therapists.
Twenty participants (12.8%) reported having a disability-
specific qualification (e.g., Bachelor of Special Education,
Masters in Autism Studies etc.). About three-fourths of par-
ticipants were from two states (QLD 44.9%, NSW 30.1%).
Time in profession ranged between 1 month and 44.8 years,
and time in current role between 1 months and 44.8 years.
Time working with individuals on the autism spectrum
ranged between 2 months and 44.8 years, with 56 (41.2%)
reporting having personal experience (e.g., family member)
with autism.

Overall, 136 Australian early intervention providers
working directly with children on the autism spectrum par-
ticipated in the survey. In total, 188 individuals responded
to the survey link; of these, 31 (16.5%) exited the survey
without providing any responses, leaving 157 participants
who provided consent and commenced the survey. Of the
latter group, 80 participants (51%) completed at least the
demographics section but not the entire survey, and were
designated as non-completers. The remaining 77 (49%) com-
pleted demographics and stated their preferred approaches
for the outcome domains that they targeted; these 77 par-
ticipants were designated as completers. The survey was
formulated around six major subheadings, to be elaborated
in detail in the following section. Notably, non-completers
typically responded to the first two rubrics (domain priority
and confidence), exiting when asked to provide their most
common practices for each domain. Apart from the high-
est education attained, where a higher proportion of non-
completers achieved a senior certificate or diploma level
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qualification compared with completers (5°(9)=12.28,
p=.031), non-completers and completers did not differ on
demographics (e.g., gender, age, personal experience, role,
and location (all p>.05; see Supplementary material - Table
Al). The questions could be analyzed separately and sec-
tions of the survey did not rely on previous sections. Given
that important information could be obtained by analyzing
sections separately, the analysis of each section included all
participants that addressed it (including non-completers).

Measures

Participants completed the online survey using the REDCap
platform (Harris et al., 2009). In addition to demographics,
the survey targeted 10 outcome domains, based on 6 major
topics:

(a) provider priorities, (b) provider confidence, (c) prac-
tices used for that domain, (d) beliefs about the evidence-
base of practices used, (¢) interest in PD, and (f) barriers and
enablers to empirically supported practice use. The survey
was pilot-tested for language and clarity among students of
Griffith University and reviewed for sensitivity by the last
author and third author, who had previously worked within
early intervention services for children on the autism spec-
trum for 7 years and 5 years, respectively. The feedback
from the pilot was incorporated to refine wording and func-
tionality of the survey (e.g., children on the autism spec-
trum). A copy of the full survey protocol is available from
[OSF: https://osf.io/pngsu/files/osfstorage/67¢1d9215¢e1ef2
cfa4449d89].

Demographics

Questions included age bracket, gender, location of work,
highest academic qualification, disability-specific qualifica-
tions, place of training, time working with individuals on
the autism spectrum, personal experience with children on
the autism spectrum, current role, and profession.

Domains of Practice, Practice Priorities, and
Confidence in Practice

We presented participants with 10 outcome domains (adap-
tive behavior, challenging behavior, communication, joint
attention, motor, play, pre-academic, school transition, sen-
sory, social skills) related to early intervention for children
on the autism spectrum based on Dynia et al. (2020) adapted
from Wong et al. (2015). Each domain was briefly elabo-
rated in one-to-two sentences to ensure uniform understand-
ing. A complete list of domain rubrics and the description
of each are available from [OSF: https://osf.io/pngsu/files/
osfstorage/67¢1d931b2bfcb337989067¢]. For each domain,
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participants rated the priority of the service and their confi-
dence in addressing the domain. Priority ratings were on a
5-point scale from Not a priority (0) to Very high priority
(4). Confidence ratings were also on a 5-point scale: Not at
all confident (0) to Very confident (4).

Practices Used and Evidence-Base

Participants were asked to list their top (up to 3) approaches,
strategies, or interventions for addressing each domain, with
an N/A option afforded to indicate when they did not pro-
vide support in a domain (adapted from Dynia et al., 2020).
Applying a procedure used in past research (Paynter et al.,
2019), participants indicated the practice they used most
frequently and were asked to report their understanding of
whether the practice was supported by research evidence of
its effectiveness, using a 5-point scale: No evidence (0), Low
evidence (1), Moderate evidence (2), Strong evidence (3),
Indisputable/established as an empirically supported prac-
tice (4), with an ‘I don’t know’ option provided. Approxi-
mately 40% of participants either selected their favored
approach and did not indicate whether they felt that there
was evidence to support it or did not indicate their favored
approach but mentioned evidence supporting unspecified
approaches.

Data Coding

Participants’ open-ended responses (i.e., top [up to 3]
approaches, strategies, or interventions for addressing each
domain with children on the autism spectrum) were catego-
rized by the first and last authors and coded into FIP (prac-
tices which are selected to address specific goals or needs)
vs. non-FIP (e.g., comprehensive treatment models imple-
mented center-wide or referral to a service). Practices iden-
tified as FIPs were then further categorized into empirically
supported practices vs. unsupported practices using the
NCAEP 2022 listing of practices ((NCAEP]; Steinbrenner
et al., 2020). Inter-rater reliability was checked between
two raters who blind- coded a randomly selected sample
of 20% of all responses, and ratings were compared using
Cohen’s kappa (k). Inter-rater reliability for FIP vs. non-FIP
was moderate (78.5%, k=57.0%.). This is consistent with
the broader review literature which offers differing defini-
tions of FIPs (e.g., Steinbrenner et al., 2020 vs. NAC, 2015),
making it difficult to discriminate between focused inter-
vention practices (FIPs) and comprehensive programs. To
resolve this issue, the authors developed an operational defi-
nition of a “focused intervention” practice as “something
you do following a description of how it is done.” The first
and last authors then recoded the lists of practices into FIP
vs. non-FIP. Next, the third author blind-coded another 20%
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of responses into FIP vs. non-FIP, resulting in an agreement
of 94.6%, k=88.8%. Only responses defined as a practice
were assigned to the categories of empirically supported and
unsupported. Non-FIPs were coded as ‘N/A’ and missing
data was coded ‘missing.” Agreement for empirically sup-
ported practices vs. unsupported practices was substantial to
almost perfect (Landis & Koch, 1977) (97.1%, k=80.4%.).
Results were reviewed for consistency, and disagreement
resolved through consensus.

Professional Development

Participants were asked whether and to what extent their
training had covered practices to avoid using with chil-
dren on the spectrum, to be rated on a 5-point scale: None
(1), A little (2), Somewhat (3), Quite (4), Very much (cov-
ered in detail) (5), with an ‘I don’t know’ option provided.
This question was developed by the authors for the present
study. Further, drawing from questions used by Brock et al.
(2014), participants rated their interest in training in each of
the 10 outcome domains, on a 5-point scale, from Not at all
interested (0) to Very interested (4). They were also asked
to indicate their preferred avenues for training, from a list of
15 items (e.g., center meetings, one-to-one coaching, online
training). For each option, participants were asked to rate
the likelihood of their participation on a 5-point scale, from
Not at all likely (1) to Extremely likely (5).

Barriers and Enablers To Professional Development

Participants also addressed barriers and enablers to PD
(based on Brock et al., 2014). They were presented with a
list of 10 factors (e.g., time, location, personnel coverage)
and asked to indicate the effect of each on the likelihood
of their participation, on a 3-point scale: Less likely to par-
ticipate (1), Neither more nor less likely to participate (2),
More likely to participate (3). Participants were also asked
if additional factors would influence participation in train-
ing and development and to elaborate if they selected ‘yes.’

Procedure

This study was conducted with the approval of the Human
Research Ethics Committee of Griffith university [ref no:
GU 2019/187]. Recruitment was conducted via social media
and email between June 2022 and October 2022. Requests
were sent to the members of authors’ professional networks
and to relevant providers on autism provider lists in Aus-
tralia. Snowball sampling was also used. Participation was
voluntary. Participants were required to read the information
sheet and provide informed consent via electronic approval
before proceeding to the survey. Participants could stop at
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any time, and data were collected anonymously. The survey
took approximately 20 min to complete.

Results
Practice Use

A total of 1,758 open-ended responses regarding the top (up
to 3) approaches, strategies, or interventions for addressing
each domain with children on the autism spectrum were
reported by the 77 participants who completed this sec-
tion. Of these 52.4% were classified as a FIPs, 40.8% were
classified as a non-FIPs, and 6.8% were invalid or missing
(e.g., “N/A”). Of the approaches classified as FIPs, 87.7%
were empirically supported. The most commonly used
practices classified as empirically supported were reinforce-
ment (11.7%), modeling (9.8%), prompting (9.4%), visual
supports (6.3%), social skills training (5.9%), functional
behavioral assessment (5.9%), and naturalistic interventions
(5.2%).

Next, the responses were coded to indicate a provider’s
use of (1) only empirically supported practices, (2) empiri-
cally supported practices and unsupported practices, or
(3) only unsupported practices. These classifications were
made across all outcome domains and separately for each
domain. Overall, empirically supported practices were used
by most providers, with more than one-half (53.3%) listing
a combination of empirically supported and unsupported

Table 2 The proportions of early intervention providers who reported
use of empirically supported, unsupported practices, or a mix of prac-
tices for each outcome domain and over all domains for children on
the autism spectrum

Domain (n=num- Unsupported Combination of Empiri-
ber of valid practices empirically sup- cally sup-
respondents for ported and unsup- ported
domain) ported practices practices
Adaptive Behavior  0.0% 12.5% 87.5%
(n=40)

Challenging 5.2% 10.9% 82.8%
Behavior (n=64)

Communication 3.9% 14.9% 80.6%
(n=67)

Joint attention 6.5% 9.8% 80.4%
(n=51)

Motor (n=38) 2.6% 10.5% 84.2%
Play (n=49) 5.2% 2.0% 89.8%
Pre-academic 52% 3.0% 84.8%
(n=33)

School transition 1.3% 10.8% 86.5%
(n=37)

Sensory (n=38) 20.8% 18.4% 39.5%
Social skills 1.3% 16.4% 81.8%
(n=55)

Total (n=75) 1.3% 53.3% 45.3%

practices, a substantial proportion (45.3%) listing only
empirically supported practices, and very few (1.3%)
reporting only unsupported practices (Table 2). At the
domain level, the proportion of approaches employed by
providers that were categorized as FIP was highest in the
communication (78.2%), challenging behavior (73.4%) and
social skills (61.8%) domains, and lowest in the school tran-
sition (36.6%), sensory (43.7%) and pre-academic domains
(44.7%). More unsupported practices were nominated
for the sensory domain (20.4%) than for other outcome
domains.

Providers’ Beliefs about the Empirical Support of
their Selected Practices

Of the providers who responded to this question (n=065),
over 80% rated the empirical support of their favored
approach to address the adaptive and challenging behavior
and communication domains as high (31.1-40.7%) or indis-
putable (44.1-51.1%) (see Table 3). Conversely, between
10% and 20% of providers responded that their preferred
practices were either unsupported by evidence or had lim-
ited evidence. Approximately a third of respondents did
not know if their preferred practices addressing the motor
(n=22) and sensory (n=24) domains were supported by
research evidence, whilst over a quarter were also unsure
of evidence supporting approaches for academic, adaptive
behavior and joint attention domains. Notably, the evidence
ratings did not significantly differ by domain (Friedman
Y(9)=11.5, p=244).

Of the FIPs reported by providers, we classified 87.7%
as empirically supported practices and 12.3% as unsup-
ported practices. On average, participants rated empirically
supported practices as having a higher level of evidence
(median=5, IQR 4-5) than unsupported ones (median=4,
IQR 3-4), by a significant margin (W = -14.0, p<.001).
Most providers believed there was high or indisputable
evidence (median=4 [indisputable evidence], range: 2 to 4
[moderate to indisputable evidence]) supporting their prac-
tice of choice, and very few rated the FIP as having little
or no evidence. There was generally no agreement between
practitioner ratings of evidence and our classification (when
practitioner ratings of evidence were dichotomized, ICC=0;
95% CI+1.24).

Providers’ Priorities for Outcome Domains

Providers’ priority ratings differed significantly across
outcome domains (Friedman ¥*(9)=381.4, p<.001) (see
Table 4). Challenging behavior received the highest prior-
ity relative to all domains except adaptive behavior, school
transition and social skills (Wilcoxen post hoc comparison,
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Table 3 Early intervention providers’ beliefs about the state of the empirical evidence for the efficacy of their preferred support approach by outcome domain for children on the autism spectrum

@ Springer

Low evidence (1) Moderate evidence (2) High evidence (3) Indisputable as empirically supported practice (4) Median

No evidence

©

Domain (number of providers responding)

(range*)
n (%)

3
4
3
3
3
3
3
3
3
3

n (%)

17

n (%)

18

n (%)

5
5

7 (%)

4
1
2
2
1
1
2
4
4
2

7 (%)

2
2
0
0
0
3
0
1
3

G4
G4
@4
G4
G4
@4
@4
G4
@4
4

37.0%
51.1%
28.3%
48.3%
44.1%
31.6%
27.5%
40.8%
25.7%
39.0%

39.1%
31.1%
45.7%
36.2%
40.7%
39.5%
33.3%
34.7%
28.6%
32.2%

10.9%
11.1%
21.7%
12.1%
13.6%
18.4%
35.3%
14.3%
25.7%
23.7%

8.7%
2.2%

4.3%

46)

Adaptive behavior (n

Joint attention (n

Academic (n

23

14
21

4.4%

=45)

13
28

10
7
8
7

4.3%
3.4%

0.0%

=46)

21

0.0%

58)

Challenging behavior (n

26

24

1.7%

2.6%
3.9%

0.0%

=59)

Communication (n

Motor (n
Play (n

12

15

7.9%

38)
51)

14
20
9

17
17

18
7
9

0.0%

8.2%
11.4%
3.4%

2.0%

=49)

School (n

10

8.6%
1.7%

=35)
59)

Sensory (n
Social (n

23

19

14

1

Note. There was no significant difference across domains in evidence ratings

Of the 65 providers who completed these questions, those not included above responded to each domain with “I don’t know”

p<.002). The next highest priority was communication
(p<.001), followed by adaptive behavior, relative to preaca-
demic, joint attention, communication, motor and social
domains (p<.005). The domains rated the lowest priority
were pre-academic skills (relative to all except motor and
sensory, p<.0001), motor skills (relative to all except pre-
academic and sensory, p<.001), and sensory behaviors
(relative to adaptive behavior, challenging behavior, com-
munication, school transition and social skills, p<.005).
Respondents ascribed similar priority to play as to joint
attention, sensory and school transition, and to social as to
adaptive and challenging behavior. School transition and
sensory had similar priority to motor and play.

Provider Confidence

Most respondents were quite confident (39.8%) or very
confident (27.8%) in their ability, overall. However, provid-
ers’ confidence in their practice differed across the outcome
domains (Friedman %2(9)=164.1, p<.001; see Table 5).
Most providers were significantly more confident in social,
play and communication than all other domains (post-hoc
Wilcoxon signed-rank test, p ranged from 0.001 to 0.021),
and of the former three, providers were significantly more
confident addressing communication compared with the
social and play domains (W = -2.2, p=.025). Conversely,
providers were not confident, or only somewhat confident,
that their practices addressed motor and sensory domains,
compared with all other domains (all p<.001). In addition,
significant, albeit moderate to weak, positive Spearman’s
rank order correlations (p) were observed for all domains
between practitioner confidence and priority in delivering
practices. Thus, providers who reported more confidence in
a domain ranked that same domain as higher in priority.

Training and Development

Providers were asked about the training they received in
empirically supported practices and their needs and pref-
erences for further training. The majority (92.3%) of par-
ticipants reported having a tertiary education and most felt
that their training had quite (32.3%) or somewhat (24.6%)
addressed practices to avoid using when working with chil-
dren on the autism spectrum. Fewer participants reported
having received either detailed (16.9%) or very little
(16.9%) training on practices to avoid, with some reporting
no coverage (9.2%).

Providers’ interest in further training differed by domain
of practice (Friedman’s ¥%(9)=47.5, p<.001; see Table 6).
While most providers specified that they were extremely
interested (Median=3, range=2-4) in receiving further
training in empirically supported practices for all outcome
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High priority (4)

Table 4 Early intervention providers’ perceived priority for outcome domains for children on the autism spectrum (n

Median

Very high priority (5)

Moderate priority (3)

Low priority (2)

Not a priority (1)

Domain

(range*)

3
4
4
5

G4

“-5)

(10.3%)
(48.5%)
(27.9%)
(78.7%)
(57.4%)
(16.2%)
(27.2%)
(26.5%)
(22.8%)
(36.8%)

14
66
38

(25.0%)
(34.6%)
(41.9%)
(14.7%)
(28.7%)
(34.6%)
(38.2%)
(45.6%)
(31.6%)
(43.4%)

34
47
57
20
39
47

(43.4%)
(11.0%)
(25.0%)
(5.1%)
(9.6%)

59

15

(17.6%)
(2.2%)

24
3
5

1
5

(3.7%)
(3.7%)
(1.5%)
(0.7%)

5
5
2

1

Academic

Adaptive behavior

(G4
“-5)

34
7

(3.7%)
(0.7%)

Joint attention

107
78
22
37

Challenging behavior
Communication

Motor
Play

—~
wv
~

5
3

13
49

(3.7%)
(7.4%)

(0.7%)
(5.9%)
(1.5%)
(1.5%)

(4.4%)
(1.5%)

Domains differed in their received priority ratings, Friedman x(9)

G4

(Ea)

(36.0%)
(27.2%)
(21.3%)
(30.9%)
(16.2%)

10
8
7

8
2
2

4
4
4
4

52
62
43

37

(5.9%)
(5.1%)
(10.3%)

(2.2%)

“-5)

36
31

29
42
22

School

G4
G5

14
3

6

2

Sensory
Social

50

59

381.4, p<.001

domains, the most interest was garnered by social skills
(compared to pre-academic, motor and sensory, p<.0001),
challenging behavior (compared to pre-academic and motor
p<.001), and communication (compared to pre-academic
and motor p<.003). Providers reported less interest in
training in pre-academic (than all other outcome domains
except motor, play and sensory p<.005) and motor (than
challenging behavior, communication, school transition and
social skills) domains (post hoc Wilcoxon signed-rank tests,
p<.003).

Statistically significant differences were found in practi-
tioner attitudes towards preferred avenues to receive train-
ing (Friedman’s y*(9)=69.0, p<.0001). Most providers
responded that they were either extremely likely (M=21.7,
SD=8.6) or quite likely (M=18.2, SD=6.6) to access fur-
ther information and training, regardless of the method of
delivery (see Table 7). Post hoc comparisons (Wilcoxon
signed-rank test) revealed that providers were most likely
to access online training, internal training (e.g., PD day)
and online evidence-based resources. Also, online training
ranked significantly higher in preference compared with
journal articles (p=.002), PowerPoint, website, printed
material and Center-internal training rankings (all p<.001).
Conversely, providers were least likely (either not at all or
with a low likelihood) to make use of center meetings (e.g.,
info bites; weekly meeting), one-to-one coaching, mentor-
ing or modeling, printed material or Power Point presenta-
tions. Center meetings and PowerPoint presentations ranked
significantly lower in preference compared with other meth-
ods of receiving training.

For each domain, associations were estimated between
practitioners’ interest in further training, and their confidence
in practicing in that domain and their perception of evidence
supporting their favored approach. Moderate (p>0.3) posi-
tive correlations were observed between interest in further
training and practitioner confidence for academic, adaptive
behavior, motor and sensory domains. Positive correlations
(p=0.29 to 0.43) were also found between practitioner
interest in further training and their belief that the preferred
approach was supported by evidence for pre-academic,
joint-attention and school transition.

Barriers and Facilitators To Engaging in PD

A statistically significant difference was found in attitudes
regarding barriers to participation in training using Fried-
man’s test (3%(9)=200.6, p<.001). Post hoc testing with a
Wilcoxon signed-rank test revealed that most providers were
likely to participate in training courses offered during center
opening hours (66.1%). This stipulation ranked significantly
higher than all others (see Table 8), and notably, compared
to the timing of training: if it was offered during weekends,

@ Springer
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Table 5 Early intervention providers’ confidence in their ability to address each outcome domain for children on the autism spectrum (n=133)

Median
(=1QR)

3

Very confident (4)

Somewhat confident (2) Quite confident (3)

A little confident (1)

Not at all confident (0)

Domain

@3

(21.8%)
(31.1%)
(26.3%)
(31.1%)
(41.4%)
(21.1%)
(34.6%)
(27.1%)
(13.5%)
(27.8%)

29

(36.1%)
(33.3%)
(46.6%)
(37.9%)
(42.1%)
(30.8%)
(46.6%)
(39.1%)
(30.8%)
(53.4%)

48

(26.3%)
(21.2%)
21.1%)

(19.7%)
(13.5%)
(28.6%)
(14.3%)
(24.1%)
(30.1%)
(15.8%)

35

(11.3%)
(9.1%)
(4.5%)

15
12
6

(4.5%)

Academic

@4
@4
24
(34

@3

41

44
62

28

(5.3%)
(1.5%)
(1.5%)
(1.5%)
(10.5%)
(1.5%)
(1.5%)
(6.0%)
(1.5%)

Adaptive behavior

3
3
3
3
3
3
2
3

35

28

Joint attention

41

50
56
41

26

(9.8%)
(1.5%)

(9.0%)
(3.0%)
(8.3%)

13
2

Challenging behavior
Communication

Motor
Play

55

18
38

28

12
4

14

(G4
@4

(1-3)
G4

46

62

19
32
40

21
381.4, p<.001

36
18
37

52
41

11

School

(19.5%)
(1.5%)

26
Domains differed in providers’ confidence in their practice ability, Friedman x*(9)

2

Sensory
Social

71

school holidays or after school (all p<.001). Training that
resulted in either continuing education units (58.1%) or
TAFE/university course credit (37.1%) also ranked higher
than most other fields (p<.005). Having to travel large dis-
tances (75.8%), interstate (59.7%) or overnight (65.4%)
to attend training was identified as the strongest barrier to
participation (p<.005). Whilst the majority of providers
responded that there were no other factors that would have
a strong impact on whether or not they would participate
in training and development (57.4%), almost 20% identi-
fied, in an open-ended response, other factors, including the
cost of training, whether the training addressed an emerg-
ing issue or priority, and the reputation and experience of
presenters.

Discussion

The aim of the current study was to understand practices
across 10 outcome domains that research has highlighted
as important when working with children on the autism
spectrum: adaptive behavior, challenging behavior, commu-
nication, joint attention, motor, play, pre-academic, school
transition, sensory, and social skills. Providers also reported
their practice priorities and their understanding of these
practices in light of existing research evidence of effective-
ness. In addition, providers’ confidence in their abilities
across the 10 outcome domains was explored, as well as
their PD experiences and preferences across and within each
domain, and barriers and facilitators to engaging in PD.

Participants reported using empirically supported prac-
tices more often than unsupported ones, consistent with
previous research (Dynia et al., 2020; Luskin-Saxby et al.,
2023; Paynter et al., 2017, 2021; Paynter & Keen, 2015;
Stahmer et al., 2005). Almost all participants reported using
at least one empirically supported practice, with over half
of these practices among a list of seven most cited prac-
tices: reinforcement, modeling, prompting, visual support,
social skills training, functional behavioral assessment, and
naturalistic interventions. The findings are consistent with
past research that identified as the most commonly used
empirically supported practices visual supports, modeling,
prompting, reinforcement and social narratives (Dynia et
al., 2020). Many of these favored practices may be popu-
lar because they are relatively easy to implement, do not
require expensive resources or training, and can target a
range of outcomes in different domains (Dynia et al., 2020;
[NCAEP]; Steinbrenner et al., 2020).

Yet, consistent with previous research (Dynia et al., 2020;
Luskin-Saxby et al., 2023; Paynter & Keen, 2015; Stahmer
et al., 2005), we also found that early intervention provid-
ers continue, albeit more rarely, to use practices without
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Table 6 Early intervention providers’ interest in receiving training in empirically supported practices related to each outcome domain for children on the autism spectrum (n

Domain

Median

Somewhat interested (2) Quite interested (3) Extremely interested (4)

A little interested (1)

Not at all interested (0)

(range*)

3
4
3
4
4
3
4
4
3
4

()
@4
@4
G4
G4
()
@4
@4
@4
G4

39.7%
54.0%
49.2%
65.1%
57.1%
38.1%
50.8%
52.4%
47.6%
66.7%

25
34

19.0%
15.9%
22.2%
14.3%
19.0%
17.5%
17.5%
22.2%
12.7%
17.5%

12
10
14
9

19.0%
14.3%
20.6%
11.1%
15.9%
22.2%
19.0%
20.6%
19.0%
9.5%

12
9

12.7%
7.9%
4.8%
4.8%
4.8%

8
5
3
3
3
8
6
1
9
2

9.5%
7.9%

Academic

Adaptive behavior

Attention

13
7

3.2%
4.8%

41
36
24
32
33
30
42

Challenging behavior

12

11

10
14
12
13
12

3.2%
9.5%
3.2%
3.2%
6.3%
3.2%

Communication

Motor
Play

12.7%
9.5%
1.6%
14.3%
3.2%

11

14
8

School

Sensory
Social

11

research support of their efficacy, either in place of or in
addition to empirically supported practices. Most common
was the use of unsupported practices to address the sensory
domain (e.g., sensory toys such as fidgets, swings, sensory
diet)— a finding that aligns with Dynia et al. (2020), where
nearly half of the participants reported using sensory-related
interventions. The continued use of sensory strategies is
perhaps due to their intuitive appeal and because sensory
differences are part of the diagnostic criteria for autism
(American Psychiatric Association, 2013; Luskin-Saxby
et al., 2023). Furthermore, potentially adding to the confu-
sion, sensory interventions are classified differently across
reviews. For example, Ayres Sensory Integration Therapy
was classified as an empirically supported practice in Stein-
brenner et al. (2020), whereas other reviews (e.g., Novak
& Honan, 2019) do not categorize any sensory intervention
as empirically supported. The scenarios exemplified above
highlight the need for more research and consistent methods
of classification and communication with reference to the
evidence base of interventions targeting sensory processing.

Of the 10 outcome domains examined, participants
reported as their highest priorities addressing children’s
communication, challenging behavior, adaptive behavior,
and social skills, in that order. Past research has also found
that top-priority domains are social skills, communication,
and challenging behavior (Dynia et al., 2020). Furthermore,
most providers in the current study reported that practices
they favored to address the communication and challenging
behavior domains were empirically supported. This finding
accords with those of both Dynia et al. (2020) and Brock
et al. (2014), who found that participants’ belief they were
using empirically supported practices was significantly
predictive of whether empirically supported practice use
was coded by the researchers. The results presented above
may both reflect and affect the practices early intervention
providers use in their work, as the outcome domains these
providers prioritize may differ in terms of the number of
empirically supported practices available (e.g., more for
challenging behavior compared to play; [NCAEP]; Stein-
brenner et al., 2020). Moreover, practices may vary in terms
of the resources and training required for their implementa-
tion: for example, no specialist training is needed for rein-
forcement, while PECS calls for training as well as resources
(e.g., see costs for PECS training: https://pecsaustralia.com
/). Finally, only few empirically supported practices have
received endorsement specifically for use with very young
children (Steinbrenner et al., 2020).

Domains cited in the current study as the lowest prior-
ity were academic, motor, and sensory, a result which sup-
ports and extends past research (Dynia et al., 2020). This
priority placement is noteworthy as children on the spec-
trum often under-perform academically (e.g., see Keen et
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Table 7 Early intervention providers’ avenues for receiving information and training. N.B., ratings from 0 (Not likely) to 5 (Extremely likely) (n

@ Springer

Median

Extremely likely

Quite likely

Somewhat likely

A little likely

Not at all likely

Avenue for receiving training

(range*)

3
3
3
4
3
4
3
3
3
3
3
3
3

(1-3)
24
(G4
(34

@3

(22.6%)
(38.7%)
(35.5%)
(55.6%)
(24.2%)
(53.2%)
(42.6%)
(39.7%)

(29%)

14
24
22
35

(33.9%)
(29%)

21

(19.4%)
(16.1%)
(11.3%)
(14.3%)
(19.4%)
(9.7%)

12
10
7
9

(14.5%)
(9.7%)
(6.5%)
(3.2%)

9
6
4
2
7
1
5
3
4
6
3
5
1

(9.7%)

6
4
1
1
3
5
1
1
4
5
1
3
5

Center meetings

18
28
16
25

(6.5%)
(1.6%)
(1.6%)
(4.8%)
(8.1%)
(1.6%)
(1.6%)
(6.5%)
(8.1%)
(1.6%)
(4.8%)

One-to-one coaching, mentoring, etc.

External training
Online training

(45.2%)
(25.4%)
(40.3%)
(27.4%)
(27.9%)
(39.7%)
(27.4%)
(32.3%)
(27.4%)
(24.2%)
(6.7%)

15
33
26
25

12
6

(11.3%)
(1.6%)
(8.2%)

Printed materials

(G4
@4
(34
24

@3

17
17
25

Internal training

(19.7%)
(14.3%)
(30.6%)
(30.6%)
(19.4%)
(24.2%)

(20%)

12
9

Informal catchup with colleague

Workshop
Website

(4.8%)
(6.5%)
(9.7%)
(4.8%)
(8.1%)

(6.7%)

18
12
29
24
5

17
20
17
15

1

19
19
12
15
3

(19.4%)
(46.8%)
(38.7%)
(33.3%)

Power point presentation

@4
@4

04

Online evidence-based resources

Journal articles

Other

(33.3%)

al., 2016). Thus, the pre-academic domain should arguably
be an important focus for early learning services, to pre-
pare children for subsequent education. It may be, however,
that challenging behavior and difficulties with communica-
tion are more salient for early intervention providers, while
academic difficulties are an issue often seen as crucial for
school-age children, who face academic demands (Sulek et
al., 2024). Early intervention providers may also see aca-
demics as being outside of their area of focus or specialty.

Providers’ confidence across outcome domains also var-
ied. Providers expressed rather more confidence in address-
ing the domains of communication and play. However, in
the domains of sensory, motor, and adaptive behavior, an
overwhelming proportion of participants reported feeling
little to no confidence. In line with Dynia et al. (2020), this
study has yielded evidence that providers’ confidence level
regarding the evidence base of early intervention practices
for children on the autism spectrum may be domain specific.
It is higher in some domains, e.g., communication (Dynia et
al., 2020), but in others— notably, sensory— providers may
not have a good grasp on which practices are empirically
supported and which are not, thereby impacting autism early
intervention at the direct service level and exacerbating the
research-to-practice gap in this field. In addition, providers’
priorities and their confidence levels were positively cor-
related, such that providers ascribed higher priority to the
domains that they felt more confident in addressing.

Most participants felt that the training they had received
did, to a varying degree, address practices to avoid when
working with children on the autism spectrum. A similar
proportion of providers felt that they had received either
detailed training or very limited training on practices
to avoid. These results differ from Paynter et al. (2019)
and from Luskin-Saxby et al. (2023), in which provid-
ers reported that the PD they had received did not specify
what not to do. However, the finding that some empirically
unsupported practices were incorrectly rated as empiri-
cally supported suggests that further training may still be
required in what not to do. An additional factor that may
cause confusion is that research tends to convey contradic-
tory messages. For example, sensory integration is listed as
an “Ineffective/Don’t Do It” autism intervention in Novak
and Honan (2019), and a specific type of sensory integra-
tion therapy (Ayres Sensory Integration Therapy) is listed
as an EBP in Steinbrenner et al. (2020). More research is
needed to address the effectiveness of potentially promising
practices.

Most providers reported an interest in receiving further
PD and training in empirically supported practices for all
outcome domains, regardless of the format in which these
services are provided. This contrasts with findings of Brock
et al. (2014), whereby respondents expressed a modest



Journal of Autism and Developmental Disorders

Table 8 Early intervention providers’ barriers associated with participation in training. N.B., ratings from 1 (Less likely) to 3 (More likely) (n=61)

Training delivery Less likely to Neither more nor less likely to More likely to Median
participate participate participate (range*)
Offered during center opening hours (n=62) 3 (4.8%) 18 (29%) 41 (66.1%) 3 (2-3)
Offered after school (n=62) 16 (25.8%) 33 (53.2%) 13 21%) 2 (152
Offered during weekend (n=62) 28 (45.2%) 24 (38.7%) 10 (16.1%) 2 (1-2)
Offered during holidays (n=62) 25 (40.3%) 28 (45.2%) 9 14.5%) 2 (1-2)
Results in TAFE/University course credit (n=62) 9 (14.5%) 30 (48.4%) 23 (37.1%) 3 (2-3)
Results in continuing education units (CEUs) (n=62) 6 9.7%) 20 (32.3%) 36 (58.1%) 1 (2-3)
Involves travel out of state (n=62) 37 (59.7%) 22 (35.5%) 3 “4.8%) 1 (1-2)
Requires overnight travel (n=62) 40 (64.5%) 21 (33.9%) 1 (1.6%) 1 (1-2)
Requires driving more than 100 km one-way (n=62) 47 (75.8%) 12 (19.4%) 3 4.8%) 1 (1-1.5)
Requires substitute personnel coverage (n=61) 34 (55.7%) 26 (42.6%) 1 (1.6%) 1 (1-2)

interest in accessing additional PD. At the same time, most
participants of the current study were especially interested
to learn more about social skills, challenging behavior and
communication. These preferences are not surprising, as
both in the current study and in Dynia et al. (2020), the
majority of participants cited these outcome domains as
top priorities in terms of outcomes. Differences between
countries (e.g., U.S.A.: Brock et al., 2014) may be due to
variations in systems, in knowledge of autism, or perhaps in
ways of framing survey questions.

Regarding the method through which participants pre-
ferred PD and training to be delivered, the majority reported
a preference for online training, internal training (e.g., PD
day) and online empirically supported resources. The least
desired were center meetings, one-to-one coaching, mentor-
ing, or modeling. The lack of inclination revealed for the
latter three formats is in contradiction to many past studies
(e.g., Trembath et al., 2015, 2019; Keen et al., 2017; Luskin-
Saxby et al., 2023), but in line with Brock et al. (2014).
In this connection, research has noted some practical dif-
ficulties associated with in situ PD and training. For one,
this format requires extensive PD, ongoing coaching, and
significant time to ensure PD and training are conducted
with fidelity. Moreover, to yield improvements in educators’
instructional capacity and in outcomes for children on the
autism spectrum, this type of PD must be of high quality and
intensity, which may not be readily available (e.g., Brock et
al., 2014; Howlin et al., 2007; Odom et al., 2013). The scar-
city of effective PD and training may pose barriers in trans-
lating research to practice (Brock et al., 2014; Stahmer et
al., 2015). The preference participants expressed for online
training and online empirically supported resources could
be accounted for by the circumstances of the recent COVID-
19 pandemic, during which people became accustomed to
working from home, away from other people. It stands to
reason that, before the pandemic, preferences might have
been different. More research needs to be conducted into
the impact of online training post-COVID-19. An important
question to address would be whether accessing information

on one’s own, through online training modules, might have
an impact on practice (cf. Ruble et al., 2013).

The correlation between interest in receiving training
and confidence in using empirically supported practices for
academic, adaptive behavior, motor and sensory domains
was moderately positive. Those with more confidence were
moderately more interested in receiving further training.
However, this finding differs from Brock et al. (2014), who
found no relation between participants’ interest in receiving
training and their confidence in that regard. Furthermore,
providers’ belief that they were using empirically supported
practices was not significantly related to their eagerness to
obtain PD- in line with Dynia et al. (2020), who found no
significant relation between a teacher’s confidence or belief
they were using empirically supported practices and their
eagerness to obtain PD. In this regard, too, differences
between countries may be due to differing training programs
or understanding of autism and of empirically supported
practices.

Most providers responded that they were most likely to
participate in training courses if these were conducted dur-
ing the center’s opening hours. This finding corroborates
previous research revealing time to be a significant barrier
to PD and training (Barry et al., 2020; Brock et al., 2014).
Furthermore, participants in the current study sought recog-
nition for their training as either continuing education units
or TAFE/university course credit. Consistent with previous
research (Luskin-Saxby et al., 2023), providers reported the
least likelihood to attend if the PD was interstate or required
overnight stay. This attitude had also emerged in previous
research conducted in Australia, and is quite understandable,
as the geographic spread of the country can militate against
accessing support, particularly in the rural and remote areas,
which are vast (Luskin-Saxby et al., 2023). Factors found to
affect the likelihood of participation in training align with
interest providers expressed in online training, which may
mitigate this barrier.

Few participants provided feedback on other factors
which might impact their decision to participate in further
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PD. Among these was the cost of training— a finding that
dovetails with those of previous research indicating that
resources can be a significant barrier to PD (Brock et al.,
2014; Luskin-Saxby et al., 2023; Paynter et al., 2017; Payn-
ter & Keen, 2015). Other such factors included whether the
training addressed an emerging issue or priority, and the
reputation and experience of presenters. These results relate
to a significant barrier to PD found in previous research:
reliance on anecdotal sources of information, notably, col-
leagues’ reports (Paynter et al., 2018)— a factor that has been
linked to gaps in knowledge, to false beliefs about the evi-
dence base of different practices (e.g., Kadar et al., 2012;
Miller et al., 2012; Paynter et al., 2018), and to a lack of PD
(Dillenburger et al., 2016; Elsabbagh et al., 2014). Another
notable barrier to PD that emerged in this study was related
to the issue of whether the PD content is supported and
endorsed by the autistic community: Providers emphasized
interest in hearing from people with lived experience, an
attitude which accords with recent movements in the field
(Sulek et al., 2024).

Limitations and Future Research

The present study has some limitations that should be
acknowledged. First, results should be interpreted with ref-
erence to the settings within which the data were collected,
that is, services in Australia. Further, this study looked nar-
rowly at the evidence-base of the various practices and not
at the broader EBP framework. Future research into clinical
decision-making should probe whether choices are consis-
tent with family needs, are influenced by a lack of available
empirically supported practices in some outcome domains,
and are optimal considering the resources, training, and
practices available. This study’s substantive strength is in
allowing providers to list practices or strategies, and rate
their level of empirical evidence of effectiveness, rather
than providing lists of practices to tick or confirm, which
could bias results via acquiescence. While this approach
contributed to the study’s validity, survey completion pre-
sented a measure of difficulty for some providers. Possi-
bly due to the complexity of some questions, the drop-out
rate in survey completion was higher than desired. Future
research may opt to reimburse participants for time, and
to partner with organizations to embed in practice (e.g., to
audit organization-wide as a quality assurance mechanism),
in order to make larger, more representative samples more
feasible, which in turn would boost exploration and inform
changes in specific contexts or settings.

@ Springer

Conclusions and Implications

The current study has demonstrated that early intervention
providers working with children on the autism spectrum
predominantly use empirically supported practices, par-
ticularly those aimed at improving communication skills.
However, they also tend to incorporate practices that are not
empirically supported, especially those targeting sensory-
related issues. The ratio is contingent on the specific out-
come domain and on the priority providers assign to areas
they deem most important in their work or in which they
feel most confident. The link that emerged between confi-
dence and domain priority, as well as the limited number
of empirically supported practices that providers reported
using, suggests a need for broader PD and training encom-
passing all outcome domains as well as practices to avoid
(what not to do).

The study has also pointed to a number of challenges to
the across-the-board use of empirically supported practices,
including constraints in terms of time and resources, as well
as reliance on anecdotal information to ground decision-
making. These drawbacks were found to extend the PD that
is currently available to early intervention providers. The
results obtained here can inform PD in early intervention
services for children on the autism spectrum. One exam-
ple is a “train-the-trainer” resource package (such as used
in the U.S.A., Ruble et al., 2013), based on state-of-the art
research on empirically supported practices for children on
the autism spectrum (NAC, 2015; Steinbrenner et al., 2020).
Research in this direction would facilitate greater opportu-
nities for all children on the spectrum to receive the most
efficacious supports to achieve the best possible outcomes.
It would also help expedite the translation of knowledge to
practice and bridge the research-to-practice gap in autism
early intervention, thereby ensuring optimal early interven-
tion and best possible outcomes for children on the autism
spectrum.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s10803-0
25-06808-w.

Author contributions Sarah Luskin-Saxby and Jessica Paynter contrib-
uted to the study conception and design. Material preparation and data
collection were performed by Sarah Luskin-Saxby and Jessica Paynter.
Analysis was performed by Sarah Luskin-Saxby, Jessica Paynter and
Rhylee Sulek. Sarah Luskin-Saxby and Jessica Paynter contributed to
preparation of the first draft of the manuscript. All authors commented
on previous versions of the manuscript. Sarah Luskin-Saxby, Jessica
Paynter and Melanie Zimmer-Gembeck prepared the revised manu-
script in response to reviewer feedback. All authors read and approved
the final manuscript.

Funding Open Access funding enabled and organized by CAUL and
its Member Institutions
This research was partly funded by an Australian Research Postgradu-


https://doi.org/10.1007/s10803-025-06808-w
https://doi.org/10.1007/s10803-025-06808-w

Journal of Autism and Developmental Disorders

ate scholarship to the first author.

Declarations

Conflicts of Interest The author(s) declared no potential conflicts of
interest with respect to the research, authorship, and/or publication of
this article.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders (5th ed.). American Psychiatric
Publishing.

Barry, M., Kuijer-Siebelink, W., Niewenhuis, L. A., & Scherpbier,
N. (2020). Professional development arising from multiple-site
workplace learning: Boundary crossing between the education
and clinical contexts. BMC Medical Education, 20, 1-9. https://d
0i.org/10.1186/s12909-020-02225-y

Brock, M. E., Huber, H. B., Carter, E. W., Juarez, A. P., & Warren,
Z. E. (2014). Statewide assessment of professional development
needs related to educating students with autism spectrum dis-
order. Focus on Autism and Other Developmental Disabilities,
29(2), 67-79. https://doi.org/10.1177/1088357614522290

Bury, S. M., Jellett, R., Spoor, J. R., & Hedley, D. (2023). It defines
who I am or [autistic]t’s [autisticlomething I have: What Lan-
guage do [Autistic] [autistic]ustralian [autistic]dults [on [autis-
ticlhe [autisticJutism spectrum] prefer?? Journal of Autism and
Developmental Disorders, 53(2), 677-687. https://doi.org/10.10
07/s10803-020-04425-3

Carter, M., Stephenson, J., & Hopper, T. (2015). Factors in instructional
decision-making, ratings of evidence and intended instructional
practices of Australian final year teacher education students. Aus-
tralian Journal of Teacher Education, 40(6), 85—103. http://ro.ec
u.edu.au/ajte/vol40/iss6/5

Dillenburger, K., McKerr, L., Jordan, J. A., & Keenan, M. (2016). Staff
training in autism: The one-eyed Wo/man. International Journal
of Environmental Research and Public Health, 13(7).), Article
716. https://doi.org/10.3390/ijerph13070716

Dynia, J. M., Walton, K. M., Brock, M. E., & Tiede, G. (2020). Early
childhood special education teachers’ use of evidence-based prac-
tices with children with autism spectrum disorder. Research in
Autism Spectrum Disorders, 77, 101606. https://doi.org/10.1016
/j.rasd.2020.101606

Elsabbagh, M., Yusuf, A., Prasanna, S., Shikako-Thomas, K., Ruff,
C. A., & Fehlings, M. G. (2014). Community engagement and
knowledge translation: Progress and challenge in autism research.
Autism, 18(7), 771-781. https://doi.org/10.1177/1362361314546
561

Giangreco, M. F., Edelman, S. W., Broer, S. M., & Doyle, M. B. (2001).
Paraprofessional support of students with disabilities: Literature
from the past decade. Exceptional Children, 68(1), 45-63. https:/
/doi.org/10.1177/001440290106800103

Giangreco, M. F., Halvorsen, A. T., Doyle, M. B., & Broer, S. M.
(2004). Alternatives to overreliance on paraprofessionals in inclu-
sive schools. Journal of Special Education Leadership, 17(2),
82-90. https://eric.ed.gov/?id=EJ807897

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., & Conde,
J. G. (2009). Research electronic data capture (REDCap)—a
metadata-driven methodology and workflow process for provid-
ing translational research informatics support. Journal of Bio-
medical Informatics, 42(2), 377-381. https://doi.org/10.1016/j.j
b1.2008.08.010

Howlin, P., Gordon, R. K., Pasco, G., Wade, A., & Charman, T. (2007).
The effectiveness of picture exchange communication system
(PECS) training for teachers of children with autism: A prag-
matic, group randomised controlled trial. Journal of Child Psy-
chology and Psychiatry, 48(5), 473—481. https://doi.org/10.1111/
j-1469-7610.2006.01707.x

Johnson, L. D., Fleury, V., Ford, A., Rudolph, B., & Young, K. (2018).
Translating evidence- based practices to usable interventions for
young children with autism. Journal of Early Intervention, 40(2),
158-176. https://doi.org/10.1177/1053815117748410

Kadar, M., McDonald, R., & Lentin, P. (2012). Evidence-based prac-
tice in occupational therapy services for children with autism
spectrum disorders in Victoria, Australia. Australian Occupa-
tional Therapy Journal, 59(4), 284-293. https://doi.org/10.1111
/j.1440-1630.2012.01015.x

Keen, D., Webster, A., & Ridley, G. (2016). How well are children
with autism spectrum disorder doing academically at school? An
overview of the literature. Autism, 20(3), 276-294. https://doi.org
/10.1177/1362361315580962

Keen, D., Paynter, J., Simpson, K., Sulek, R., & Trembath, D. (2017).
Implementing structured consultation with autism spectrum dis-
order early intervention practitioners. Journal of Intellectual &
Developmental Disability, 42(3), 269-274. https://doi.org/10.310
9/13668250.2016.1235683

Landis, J. R., & Koch, G. G. (1977). The measurement of observer
agreement for categorical data. Biometrics, 159-174. https://doi.
org/10.2307/2529310

Luskin-Saxby, S., Zimmer-Gembeck, M., Sulek, R., & Paynter, J.
(2023). Professional development and use of evidence-based
practice in autism early intervention. Journal of Early Interven-
tion. https://doi.org/10.1177/10538151231159638

Miller, V. A., Schreck, K. A., Mulick, J. A., & Butter, E. (2012). Fac-
tors related to parents’ choices of treatments for their children
with autism spectrum disorders. Research in Autism Spectrum
Disorders, 6(1), 87-95. https://doi.org/10.1016/j.rasd.2011.03.0
08

Nail-Chiwetalu, B., & Ratner, N. B. (2007). An assessment of the
information-seeking abilities and needs of practicing speech-lan-
guage pathologists. Journal of the Medical Library Association,
95(2), 182-188. https://doi.org/10.3163/1536-5050.95.2.182

Findings and conclusions: National standards project, phase 2. Ran-
dolph, MA: National Autism Center, Author.May, T., Roberts,
J., Webber, M., Spreckley, M., Scheinberg, A., Forrester, M., &
Williams, K. (2015). (2018). Brief history and user’s guide to
the Australian National Disability Insurance Scheme. Journal of
Pediatrics and Child Health, 54(2), 115-120. https://doi.org/10.
1111/jpc.13748

Novak, 1., & Honan, 1. (2019). Effectiveness of paediatric occupational
therapy for children with disabilities: A systematic review. Aus-
tralian Occupational Therapy Journal, 66(3), 258-273. https://d
oi.org/10.1111/1440-1630.12573

@ Springer


https://doi.org/10.1177/001440290106800103
https://doi.org/10.1177/001440290106800103
https://eric.ed.gov/?id=EJ807897
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1111/j.1469-7610.2006.01707.x
https://doi.org/10.1111/j.1469-7610.2006.01707.x
https://doi.org/10.1177/1053815117748410
https://doi.org/10.1111/j.1440-1630.2012.01015.x
https://doi.org/10.1111/j.1440-1630.2012.01015.x
https://doi.org/10.1177/1362361315580962
https://doi.org/10.1177/1362361315580962
https://doi.org/10.3109/13668250.2016.1235683
https://doi.org/10.3109/13668250.2016.1235683
https://doi.org/10.2307/2529310
https://doi.org/10.2307/2529310
https://doi.org/10.1177/10538151231159638
https://doi.org/10.1016/j.rasd.2011.03.008
https://doi.org/10.1016/j.rasd.2011.03.008
https://doi.org/10.3163/1536-5050.95.2.182
https://doi.org/10.1111/jpc.13748
https://doi.org/10.1111/jpc.13748
https://doi.org/10.1111/1440-1630.12573
https://doi.org/10.1111/1440-1630.12573
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12909-020-02225-y
https://doi.org/10.1186/s12909-020-02225-y
https://doi.org/10.1177/1088357614522290
https://doi.org/10.1007/s10803-020-04425-3
https://doi.org/10.1007/s10803-020-04425-3
http://ro.ecu.edu.au/ajte/vol40/iss6/5
http://ro.ecu.edu.au/ajte/vol40/iss6/5
https://doi.org/10.3390/ijerph13070716
https://doi.org/10.1016/j.rasd.2020.101606
https://doi.org/10.1016/j.rasd.2020.101606
https://doi.org/10.1177/1362361314546561
https://doi.org/10.1177/1362361314546561

Journal of Autism and Developmental Disorders

Odom, S. L., Collet-Klingenberg, L., Rogers, S. J., & Hatton, D. D.
(2010). Evidence-based practices in interventions for children
and youth with autism spectrum disorders. Preventing School
Failure: Alternative Education for Children and Youth, 54(4),
275-282. https://doi.org/10.1080/10459881003785506

Odom, S. L., Cox, A. W., Brock, M. E., & National Professional
Development Center on ASD. (2013). Implementation science,
professional development, and autism spectrum disorders. Excep-
tional Children, 79(2), 233-251. https://doi.org/10.1177/0014402
913079002081

Paynter, J., & Keen, D. (2015). Knowledge and use of intervention
practices by community- based early intervention service pro-
viders. Journal of Autism and Developmental Disorders, 45(6),
1614-1623. https://doi.org/10.1007/s10803-014-2316-2

Paynter, J., Ferguson, S., Fordyce, K., Joosten, A., Paku, S., Stephens,
M., Trembath, D., & Keen, D. (2017). Utilisation of evidence-
based practices by ASD early intervention service providers.
Autism, 21(2), 167-180. https://doi.org/10.1177/136236131663
3032

Paynter, J., Sulek, R., Luskin-Saxby, S., Trembath, D., & Keen, D.
(2018). Allied health professionals’ knowledge and use of ASD
intervention practices. Journal of Autism and Developmental Dis-
orders, 48(7), 2335-2349. https://doi.org/10.1007/s10803-018-3
505-1

Paynter, J., Luskin-Saxby, S., Keen, D., Fordyce, K., Frost, G., Imms,
C., Miller, S., Trembath, D., Tucker, M., & Ecker, U. (2019).
Evaluation of a template for countering misinformation—Real-
world autism treatment myth debunking. PLOS ONE, 14(1), Arti-
clee0210746. https://doi.org/10.1371/journal.pone.0210746

Paynter, J., Sulek, R., & Westerveld, M. (2022). The importance of
evidence based practices and autism. In J. L. Matson & P. Stur-
mey (Eds.), Handbook of autism and pervasive developmental
disorder: Assessment, diagnosis, and treatment (pp. 579-598).
Springer. https://doi.org/10.1007/978-3-030-88538-0_25

Rogers, S. J., Estes, A., Lord, C., Vismara, L., Winter, J., Fitzpatrick,
A., & Dawson, G. (2012). Effects of a brief early start Denver
model (ESDM)-based parent intervention on toddlers at risk for
autism spectrum disorders: A randomized controlled trial. Jour-
nal of the American Academy of Child & Adolescent Psychiatry,
51(10), 1052-1065. https://doi.org/10.1016/j.jaac.2012.08.003

Ruble, L. A., McGrew, J. H., Toland, M. D., Dalrymple, N. J., & Jung,
L. A. (2013). A randomized controlled trial of COMPASS web-

based and face-to-face teacher coaching in autism. Journal of

Consulting and Clinical Psychology, 81, 566-572. https://doi.o
rg/10.1037/20032003

Sackett, D. L., Rosenberg, W. M., Gray, J. M., Haynes, R. B., & Rich-
ardson, W. S. (1996). Evidence based medicine: What it is and
what it isn’t. British Medical Journal, 312(7023), 71-72. https://
doi.org/10.1136/bmj.312.7023.71

@ Springer

Stahmer, A. C., Collings, N. M., & Palinkas, L. A. (2005). Early inter-
vention practices for children with autism: Descriptions from
community providers. Focus on Autism and Other Developmen-
tal Disabilities, 20(2), 66—79. https://doi.org/10.1177/108835760
50200020301

Stahmer, A. C., Rieth, S., Lee, E., Reisinger, E. M., Mandell, D. S.,
& Connell, J. E. (2015). Training teachers to use evidence-based
practices for autism: Examining procedural implementation fidel-
ity. Psychology in the Schools, 52(2), 181-195. https://doi.org/1
0.1002/pits.21815

Steinbrenner, J. R., Hume, K., Odom, S. L., Morin, K. L., Nowell,
S. W., Tomaszewski, B., Szendrey, S., Mclntyre, N. S., Yucesoy-
Ozkan, S., & Savage, M. N. (2020). Evidence-based practices for
children, youth, and young adults with autism. The University of
North Carolina at Chapel Hill, Frank Porter Graham Child Devel-
opment Institute, National Clearinghouse on Autism Evidence
and Practice Review Team.

Sulek, R., Edwards, C., Monk, R., et al. (2024). Community priorities
for outcomes targeted during professional supports for autistic
children and their families. Journal of Autism and Developmental
Disorders. https://doi.org/10.1007/s10803-024-06333-2

The National Autism Center (2015). National Standards Project,
Phase 2: Findings and conclusions. DOI: http://www.nationalaut
ismcenter.org/national-standards-project/phase-2/

Trembath, D., Paynter, J., Keen, D., & Ecker, U. K. (2015). Attention:
Myth follows! Facilitated communication, parent and profes-
sional attitudes towards evidence-based practice, and the power
of misinformation. Evidence-Based Communication Assessment
and Intervention, 9(3), 113-126. https://doi.org/10.1080/174895
39.2015.1103433

Whitehouse, A., Varcin, K., Waddington, H., Sulek, R., Bent, C., Ash-
burner, J., & Trembath, D. (2020). Interventions for children on
the autism spectrum: A synthesis of research evidence. Autism
CRC, Brisbane. DOI: https://www.autismerc.com.au/sites/defau
It/files/interventions-evidence/Full Report Interventions for ch
ildren_on_the autism spectrum - A synthesis_of research ev
idence.pdf

Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucha-
rezyk, S., & Schultz, T. R. (2015). Evidence-based practices for
children, youth, and young adults with autism spectrum disorder:
A comprehensive review. Journal of Autism and Developmental
Disorders, 45(7), 1951-1966. https://doi.org/10.1007/s10803-01
4-2351-z

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1177/10883576050200020301
https://doi.org/10.1177/10883576050200020301
https://doi.org/10.1002/pits.21815
https://doi.org/10.1002/pits.21815
https://doi.org/10.1007/s10803-024-06333-2
http://www.nationalautismcenter.org/national-standards-project/phase-2/
http://www.nationalautismcenter.org/national-standards-project/phase-2/
https://doi.org/10.1080/17489539.2015.1103433
https://doi.org/10.1080/17489539.2015.1103433
https://www.autismcrc.com.au/sites/default/files/interventions-evidence/Full_Report_Interventions_for_children_on_the_autism_spectrum_-_A_synthesis_of_research_evidence.pdf
https://www.autismcrc.com.au/sites/default/files/interventions-evidence/Full_Report_Interventions_for_children_on_the_autism_spectrum_-_A_synthesis_of_research_evidence.pdf
https://www.autismcrc.com.au/sites/default/files/interventions-evidence/Full_Report_Interventions_for_children_on_the_autism_spectrum_-_A_synthesis_of_research_evidence.pdf
https://www.autismcrc.com.au/sites/default/files/interventions-evidence/Full_Report_Interventions_for_children_on_the_autism_spectrum_-_A_synthesis_of_research_evidence.pdf
https://doi.org/10.1007/s10803-014-2351-z
https://doi.org/10.1007/s10803-014-2351-z
https://doi.org/10.1080/10459881003785506
https://doi.org/10.1177/0014402913079002081
https://doi.org/10.1177/0014402913079002081
https://doi.org/10.1007/s10803-014-2316-2
https://doi.org/10.1177/1362361316633032
https://doi.org/10.1177/1362361316633032
https://doi.org/10.1007/s10803-018-3505-1
https://doi.org/10.1007/s10803-018-3505-1
https://doi.org/10.1371/journal.pone.0210746
https://doi.org/10.1007/978-3-030-88538-0_25
https://doi.org/10.1016/j.jaac.2012.08.003
https://doi.org/10.1037/a0032003
https://doi.org/10.1037/a0032003
https://doi.org/10.1136/bmj.312.7023.71
https://doi.org/10.1136/bmj.312.7023.71

	﻿Autism Early Intervention Providers: Their Priorities, Use of Empirically Supported Practices, and Professional Development Needs
	﻿Abstract
	﻿Introduction
	﻿Early Intervention Providers’ Practice Preferences and Decisions
	﻿Use of Empirically Vs. Non-Empirically Supported Practices
	﻿Providers’ Beliefs about Practice Effectiveness
	﻿Practice Priorities and Confidence
	﻿Professional Development and Use of Empirically Supported Practices

	﻿Current Study
	﻿Method
	﻿Participants


	﻿Measures
	﻿Demographics
	﻿Domains of Practice, Practice Priorities, and Confidence in Practice
	﻿Practices Used and Evidence-Base
	﻿Data Coding
	﻿Professional Development
	﻿Barriers and Enablers To Professional Development
	﻿Procedure
	﻿Results
	﻿Practice Use
	﻿Providers’ Beliefs about the Empirical Support of their Selected Practices
	﻿Providers’ Priorities for Outcome Domains
	﻿Provider Confidence
	﻿Training and Development
	﻿Barriers and Facilitators To Engaging in PD


	﻿Discussion
	﻿Limitations and Future Research
	﻿Conclusions and Implications

	﻿References


