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Abstract

The aims of this study were to examine speech-language pathologists’ (SLPs) knowledge and consideration of factors found
in research when making clinical decisions regarding AAC for children with Autism Spectrum Disorder (ASD), and to
reveal additional factors identified based on SLPs’ clinical practice. A 20-question mixed-methods survey was completed
internationally by 187 certified SLPs. Overall, SLPs showed some familiarity with the research and considered factors found
in research when making clinical decisions. SLPs also identified 20 factors that were not identified in the most recent sys-
tematic review that may predict, moderate, and/or mediate outcomes. This information may contribute to advancing clinical
services regarding AAC as well as guide future research investigating the mechanisms by which children with ASD respond

to AAC interventions.
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Introduction

Autism spectrum disorder (ASD) is a lifelong neurodevelop-
mental disorder that presents along a continuum with respect
to each individual’s strengths and difficulties where some
individuals use little to no functional speech, while others
do not exhibit spoken language difficulties, resulting in a
heterogeneous population (American Psychiatric Associa-
tion 2013). This variability is also observed in children’s
responses to early intervention, with as many as 30% of
children with ASD not developing functional speech, even
after receiving early intervention (Rose et al. 2016; Tager-
Flusberg and Kasari 2013). The ability to produce multiword
combinations spontaneously and regularly before the age
of five has been identified to be the strongest prognostic
indicator for long-term outcomes, academic achievement,
and social functioning (McEachin et al. 1993; Venter et al.
1992). For children who are at risk of not developing func-
tional speech before the age of five, it is critical that they
receive early, effective communication intervention.
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Speech-language pathologists (SLPs) play a central role
in early intervention to support communication development
in children who are minimally verbal. This often involves the
use of augmentative and alternative communication (AAC)
to supplement their speech and facilitate communication
development. AAC refers to the use of strategies to supple-
ment communication for individuals with communication
disabilities (Beukelman and Mirenda 2005). These strategies
can be classified as unaided systems, which do not require
external devices (e.g., gestures and sign language), and aided
systems, which require the use of devices that are exter-
nal to the person (e.g., voice output, the Picture Exchange
Communication System [PECS], communication boards).
There is evidence that, overall, AAC has positive effects
for children with ASD with regard to supporting functional
communication development (e.g., requests) (Iacono et al.
2016). The National Autism Center (2017), however, com-
pleted a systematic review of empirical intervention litera-
ture published in peer-reviewed journals from 2007 to 2012,
examining the effectiveness of a broad range of interven-
tions for individuals with ASD. The studies included in the
review were evaluated based on their (a) research design, (b)
measurement of the dependent variable, (c) measurement of
the independent variable, (d) participant ascertainment, and
(e) generalization and maintenance. The review categorized
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AAC research as having emerging evidence indicating some
support but limited by the quality, quantity, and consistency
of research findings. Taking into consideration that AAC
interventions are typically designed for individuals with the
most complex needs, achieving consistently large effect sizes
across participants in multiple studies is a challenge, which
may hamper AAC interventions in reaching a higher level
of evidence (Iacono et al. 2016). Furthermore, given that the
ASD population is highly heterogeneous, with a wide range
of abilities and variability in outcomes, a key challenge in
research and clinical practice alike is to explain why some
children with ASD benefit from a given AAC intervention
more than others. Such explanations could ultimately assist
in determining which AAC intervention is best to administer
to a particular child (Brady et al. 2004; Cafiero 2011).

To better understand the differential response to inter-
vention, a set of terms are used in research to describe
what works, for whom, and why. As outlined by Sievers
et al. (2018), these factors fall broadly under the catego-
ries of predictors, moderators, and mediators. Predictors are
baseline characteristics that have an uncorrelated main effect
on outcomes, but no interactive effect between treatments
(e.g., chronological age, general cognition) while modera-
tors and mediators are factors associated with intervention
outcomes. Both moderators and mediators provide an analy-
sis of the possible mechanisms that contribute to therapy
outcomes but differ how they associate to intervention
outcomes. Moderators are pre-intervention characteristics
that indicate a differential response to interventions (e.g., a
higher level of a specific skill might be better suited to one
form of AAC intervention over another) while mediators are
factors measured during intervention that are associated with
outcomes (e.g., frequency and duration of therapy, com-
munication partner skills) (Papakostas 2008; Vivanti et al.
2014). Having a greater understanding of these variables
will clarify variability and evidence-based decisions regard-
ing the implementation of AAC interventions for children
with ASD.

Currently, there is a small but growing body of research
that has focused on examining factors that may predict, mod-
erate, and mediate AAC outcomes for children with ASD.
Ganz et al. (2012) completed a meta-analysis that examined
potential predictors and their association with the PECS
(Bondy and Frost 1994). The authors reported that younger
children (i.e., preschool-age) and those who did not have
an additional diagnosis (e.g., intellectual disability) dem-
onstrated greater gains in functional communication (with
larger effect sizes) following PECS intervention than chil-
dren who were older and who had additional diagnoses.
Flippin et al. (2010) completed a meta-analysis examining
potential predicting factors (joint attention, object explora-
tion, and verbal imitation) of PECS outcomes (Bondy and
Frost 1994). Children whose initial levels of verbal imitation

and object exploration were higher and displayed lower rates
of joint attention at baseline demonstrated greater commu-
nication gains (i.e., requesting) following PECS. These
reviews provide insight into potential predictors but are lim-
ited due to concentrating only on PECS, as opposed to the
broader range of interventions available. Ganz et al. (2014),
however, investigated the moderating effects of chronologi-
cal age, the presence/absence of an intellectual disability,
and the mediating effects of the intervention setting for three
AAC interventions: speech-generating devices (SGDs),
PECS, and other picture-based communication systems.
Children without a comorbid intellectual/developmental
disorder were reported to have made larger gains with the
SGDs, whereas PECS was more effective for children with
ASD and a diagnosis of comorbid intellectual/developmen-
tal disorder. A limitation of this review was its reliance on
secondary analysis and the focus on broad potential mod-
erators (e.g., children’s cognition, chronological age) versus
moderators that may provide insight into the mechanisms
underpinning differential response such as joint attention
and object exploration. Sievers et al. (2018) completed a
systematic review of AAC intervention studies utilizing
group-based longitudinal and experimental designs across
AAC modalities in which potential predictors, moderators,
and mediators of intervention outcomes were examined and
reported as part of the original study design. The factors
identified to potentially predict responses to AAC interven-
tions were cognitive ability, ASD characteristics, language
comprehension, language use, and communication compe-
tence, as well as combinations of these factors examined via
composite measures. Joint attention, object exploration, and
verbal imitation were found to have a potential moderating
role, whereas potential mediating factors included frequency
of AAC exposure, communication partner knowledge of
AAC system, communication partner perception of AAC,
and adult input at home.

Even though these research studies provided insight into
potential factors that may explain differential responses to
treatment, little is understood about the approach taken by
SLPs regarding the use of different factors to guide their
clinical decisions and their knowledge of the research on
these factors. SLPs are trained to make clinical decisions
within an evidence-based practice (EBP) framework (Ameri-
can Speech-Language Hearing Association 2007). Within
the scope of AAC, EBP is defined by Schlosser and Raghav-
endra (2004, p. 3) as “...the integration of the best and cur-
rent research evidence with clinical/educational expertise
and relevant stakeholder perspectives, in order to facili-
tate decision about assessment and interventions that are
deemed effective and efficient for a given direct stakehold-
ers.” Whereas the utilization of all three sources of informa-
tion is recommended, there is little evidence regarding the
sources of information accessed by clinicians when making
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decisions regarding AAC interventions for children with
ASD. Furthermore, although research evidence is criti-
cal to EBP, so too are the insights clinicians gain through
clinical experience. To date, research aimed at identifying
predictors, mediators, and moderators of AAC intervention
outcomes for children with ASD has focused on evidence
derived in research settings. Not only is it not clear to what
extent clinicians know of and use this information, it is also
not clear what other factors they may identify as relevant
based on their own clinical experience.

Given the challenges associated with selecting interven-
tions for children with ASD, it is relevant from both a clini-
cal and research perspective to examine how SLPs make
evidence-based decisions regarding the treatments they
provide. Thus, the aims of this study were to (a) examine
what sources of information SLPs access when making AAC
intervention decisions; (b) identify factors that SLPs think
predict, moderate, and mediate AAC intervention outcomes;
(c) examine SLPs’ level of familiarity with and considera-
tion of the research evidence for factors that may predict,
moderate, and mediate communication outcomes for chil-
dren provided with AAC interventions; and (d) examine
SLPs’ views regarding priorities for future research regard-
ing factors that may predict, moderate, and mediate com-
munication outcomes for children with ASD receiving AAC
interventions.

Method
Research Design

A 20-question online survey was used to address the
research aims regarding SLPs’ knowledge and considera-
tion of factors that may predict, moderate, and mediate AAC
outcomes for children with ASD. The study was approved by
the Griffith University research ethics committee.

Survey Tool

The survey was developed and hosted on Qualtrics, an online
survey software service. Before distribution, the survey was
pilot-tested by a certified SLP to obtain feedback regard-
ing flow, interpretability, ambiguous questions, as well as to
check the response burden. The survey completion time was
estimated to be 15-min based on piloting. The final survey
consisted of the following sections: (a) demographics; (b)
sources of information that clinicians access when making
AAC decisions; (c) factors identified by clinicians that guide
decisions regarding AAC intervention; (d) SLPs’ level of
familiarity with the factors identified in research; (e) SLPs’
consideration of the factors found in research when making
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AAC decisions; and (f) priority areas for future research as
identified by clinicians.

Each section of the survey related to one study aim. If a
participant did not complete a question, s/he was unable to
continue with the next section of the survey. The first sec-
tion comprised multiple-choice and open-ended questions
to obtain information regarding (a) years of experience, (b)
professional affiliations [e.g., American Speech-Language-
Hearing Association (ASHA); Speech-Language & Audiol-
ogy Canada (SAC); Speech Pathology Australia (SPA)], (¢)
academic degrees completed (e.g., bachelors, masters), and
(d) the sources of information (e.g., other SLPs, AAC blogs,
coursework, or assessments used) that guide SLPs’ clinical
decision-making regarding AAC.

Section two included questions regarding factors that may
explain the differential response to AAC intervention, specif-
ically (a) open-ended questions about SLP’s insights around
predictors, moderators, and mediators, and (b) closed-ended
questions regarding their knowledge of, familiarity with, and
consideration of the available research around these con-
cepts. As the terms predictor, moderator, and mediator might
not have been familiar to the participants; the researcher
rephrased these terms in ways that may reflect the way they
are applied in clinical settings. Predictors were operational-
ized as “things about the child, family, or environment that
impact intervention outcomes, irrespective of which AAC
intervention is used;” moderators as “things about the child,
family, or environment that impact outcomes for one AAC
intervention (e.g., PECS) more so than for another (e.g.,
communication board);” and mediators as “things about the
child, family, or environment that are happening during an
intervention that impact AAC outcomes.” The participat-
ing SLPs were first presented with open-ended questions
regarding factors identified through their own practice so as
to not to prime them to possible factors found in research
(i.e., the focus of subsequent questions). Likert scales were
used to assess SLPs’ familiarity, from 1 (very familiar) to 4
(no familiarity), and consideration, from 1 (frequently con-
sider) to 4 (never consider), of factors found in research. In
the final section, SLPs were asked to identify priorities for
future research by way of multiple-choice questions. These
factors were based on a systematic review by Sievers et al.
(2018). To obtain a copy of the survey, please contact the
first author.

Participants

To be included in this study, participants were required to
be certified SLPs who had experience working with chil-
dren with ASD and AAC interventions, based on self-
report. Responses to survey questions regarding experience
as an SLP working with AAC were used to automatically
exclude participants who did not meet the study’s inclusion
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criterion at the start of the survey. A total of 237 people
accessed the survey, of whom 203 met eligibility criteria as
indicated by their responses with 187 SLPs continuing past
the inclusion criteria questions. Participants were recruited
through emails distributed via professional organizations in
Australia, the United States, Canada, the United Kingdom,
Ireland, and New Zealand. No forms of compensation or
incentives were provided. Participant experience in working
with children with ASD ranged from < 1 year to 40 years,
and 79% held post-graduate qualifications (e.g., Masters,
Ph.D.), with those with bachelor’s degrees reflecting differ-
ent requirements for certification across countries. The aver-
age amount of experience was 12.64 years. Demographic
information is presented in Table 1.

Procedure

An advertisement was distributed with the assistance of
speech-language pathology professional organizations (i.e.,
ASHA, SAC, SPA) through their respective networks, online
community message boards for SLPs (e.g., AAC for SLPs),
and through the research team’s professional networks.
Through these channels, participants accessed a secure

web-link that directed them to a participant information
statement explaining the study, the inclusion criteria for par-
ticipation, and what would be asked of them as participants.
Informed consent was obtained from all individual partici-
pants included in the study via an online consent form. The
survey was active for 6 weeks.

Data Analysis

Data from the surveys was first exported to Microsoft Excel
and was analyzed using both qualitative and quantitative
approaches. The qualitative data from the open-ended ques-
tions regarding factors SLPs believed to predict, moderate,
and mediate AAC outcomes for children with ASD were
read, categorized, and analyzed using a general inductive
analysis approach (Thomas 2006). Categories were devel-
oped by the systematic reading and interpretations of the
open-ended responses. The first author grouped responses
into 45 meaning units (e.g., vocabulary, vision) according
to related words, phrases, and previous factors found in the
research (Hsieh and Shannon 2005; Thomas 2006). The
meaning units were then reduced into larger categories (e.g.,
AAC display design, comorbidities) by combining units that

Table 1 Demographics of SLP

.. . . Demographic variable
participants who met inclusion

Number (percentage)

criteria

American Speech-Language-Hearing Association
Speech-Language & Audiology Canada (SAC)

New Zealand Speech-Language Therapists’ Association (NZSTA)
Irish Association of Speech & Language Therapists (IASLT)
Royal College of Speech & Language Therapists (RCSLT)
Speech Pathology Australia (SPA)

Other

None

Highest academic degree (n=186)

Bachelors
Masters
PhD
Years of experience (n=186)
<1
1-5
6-10
11-15
16-20
21-25
26-30
31-35
3640
Over 40

Professional organization (n=187)

124 (66.31)
8 (4.28)
2(1.07)

15 (8.02)
8 (4.28)
27 (14.44)
5(2.67)
4(2.14)

39 (20.97)
134 (72.04)
13 (6.99)

3(1.61)
53 (28.49)
43 (23.12)
33 (17.74)
22 (11.83)
7 (3.76)
6 (3.23)
8 (4.30)
8 (4.30)
3(1.61)

Five SLPs who indicated ASHA also indicated being affiliated with other SLP organizations: NZSTA,
RCSLT (2), and SAC (2); one SLP marked belonging to both IASLT and NZSTA
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shared concepts for readability and usability (Graneheim and
Lundman 2004). The process resulted in a total of 27 cat-
egories (Fig. 1).

To assess the reliability of the data analysis, a doctoral
SLP candidate who had experience with AAC independently
coded the data. The SLP was given the list of the 45 meaning
units and then asked to code the first 20% of the responses
from an Excel spreadsheet, resulting in the agreement of
80.5%. The discrepancies between the first author and the
coder were primarily due to the coder assigning multiple-
meaning units to one data set, while the first author assigned
only one, and vice versa. The independent coder was given
a condensed list of the 27 categories with correspond-
ing meaning units and reported 100% agreement with the
categorization.

Quantitative data analysis, involving the use of descrip-
tive statistics, was used to identify means, ranges, and
percentages for questions related to responses regarding
demographics, resources accessed, level of knowledge and
consideration of factors, and future research priorities.

Results

A total of 187 SLPs met the inclusion criteria and com-
pleted the demographics section. Out of the 187 participat-
ing SLPs, a total of 49.73% completed the main components
of the survey (knowledge and consideration of factors that
may predict, moderate, and mediate outcomes) and 38.50%
completed the entire survey, which included questions on
priorities for future research. For each survey question, all
responses were analyzed, and percentages were calculated

based on the mean number of participants who had com-
pleted that section.

An independent samples T test and Chi square test were
conducted to determine if there were differences in those
SLPs who completed the main survey section (SLP insights)
and those who did not based on years of experience and
highest level of education. There was no significant differ-
ence in years of experience between those who completed
the open-end survey questions regarding clinical insights
(M =12.275 years, SD=10.72) and those who did not
(M =12.88 years, SD=11.79), t(157)=— 0.373, p=0.71,
nor was there an association with respect to highest level
of education and completion of the survey, X2(2) =0.95,
p=0.68.

Sources of Information

SLPs were asked to identify sources of information they
typically accessed to inform clinical decisions about AAC
for children with ASD. As indicated in Table 2, the most
prevalent sources reported were information from their own
clinical experiences, AAC training/workshops, and other cli-
nicians/colleagues. Research journals and university course-
work were accessed less commonly than the other sources.

SLPs indicated that they assessed a variety of skills in
children when making AAC decisions. The skills SLPs
reportedly assessed the most were language [e.g., assessed
using tools such as the Preschool Language Scales-5, (PLS-
5); Zimmerman et al. 1997] (75.86%), AAC/functional
language [e.g. assessed using tools such as the Functional
Communication Profile, (FCP-R); Kleiman 2003] (68.70%)
and play skills (53.91%), whereas fine/gross motor (24.14%),
literacy (19.83%), and cognitive skills (12.07%) were

Fig. 1 General inductive analy- Systematic Labeled data Reliability Reduction of
sis approach: coding example Process | reading of data | > | set into > | coding > | meaning units
meaning units into categories
(n=157) (n=31)
“Screen display Display design Display
Examples | simplicity” > > | design >
(Moderator)
Organization Display design D1splay AAC display
of SGD > > | design, > .
vocabulary” vocabulary design/Features
(Moderator)
“Voice quality, Voice output SGD
appropriateness | > > >
of voice accent”
(Mediator)
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Table 2 Sources of information
accessed by SLPs to make

Sources accessed

Number (percentage)

clinical decisions regarding

Clinical experience
AAC (n=125)

AAC training workshops
Other clinicians and/or colleagues

AAC blogs and social media discussion boards

AAC and ASD conferences

Information from parents, teachers, and/or caregivers

Research journals
University coursework

117 (93.60)
96 (76.80)
91 (72.80)
86 (68.80)
76 (60.80)
73 (58.40)
67 (53.60)
50 (40.0)

Note: More than one source could be selected by each participant

Table 3 Assessments used by SLPs to make AAC clinical decisions
(n=115)

Skills assessed Number (percentage)

Language 87 (75.65)
AAC/functional language 79 (68.70)
Play skills 62 (53.91)
Prelinguistic skills 55 (47.83)
Social skills 44 (38.26)
ASD diagnostic 33 (28.70)
Fine and/or gross motor skills 30 (26.09)
Literacy 25 (21.74)
Cognitive 16 (13.91)
Other 5(4.35)

Not applicable 4(3.48)

Note: More than one skill could be selected by each participant

assessed less often. They were also provided the opportu-
nity to expand on these responses and added that they used
informal observations, pragmatic checklists, and The Com-
munication Matrix (Rowland 2011) to guide their practices
(see Table 3).

Factors SLPs Identified That May Predict, Moderate,
and Mediate AAC Outcomes

SLPs were asked to list factors they considered predict, mod-
erate, and mediate AAC outcomes. A total of 31 factors were
identified, 11 of which were related to potential factors found
previously in research (e.g., general cognition, joint attention,
frequency of AAC exposure) (Sievers et al. 2018). Additional
factors that were revealed through analysis were communi-
cative intent, having peers as AAC communicators, avail-
ability of clinical resources, motivation of child to use the
AAC system, understanding the function of communication,
pragmatics/social skills, SLP knowledge and skills related to

AAC, access to a multidisciplinary team, and AAC display/
features (see Table 4). The most frequently mentioned fac-
tors by SLPs were communication partner’s AAC skills (147),
SLP’s AAC skills (72), access to an AAC system (78), and
communication partner’s perception of AAC outcomes (57).
In contrast, the following factors were mentioned fewer than
five times: prelinguistic skills (3), imitation (3), pragmatics/
social skills (3), function of communication (1), and peers as
communication partners (4). It should be noted that we opted
to keep the term prelinguistic as a separate category so as not
to make inferences regarding which specific skills the SLPs
were referring (e.g., joint attention, imitation). A total of 132
responses from 68 SLPs were classified as ambiguous due to
the responses being vague or off-topic including stating their
frustration with the AAC clinical decision-making process.

SLPs’ Level of Familiarity with the Research
on Factors That May Predict, Moderate, and Mediate
AAC Outcomes

SLPs rated their level of familiarity with the research (4-point
Likert scale, from 1 =very familiar to 4 =no familiarity)
regarding 13 factors identified by (Severs et al. (2018), that
may predict, moderate, and mediate responses to AAC inter-
vention. As presented in Table 5, 37.93% of the total responses
indicated they were very familiar, 42.69% some familiarity,
15.19% very little familiarity, and 4.19% no familiarity with
the research when summed across the 13 factors. The fac-
tors for which SLPs reported they had the greatest familiarity
with the research were joint attention (M =1.60), commu-
nication competence/complexity (M =1.61), and frequency
of AAC exposure (M=1.61). By contrast, the factors with
lower levels of familiarity were motor skills (M =2.28), com-
munication partner’s knowledge of AAC (M=1.91), general
cognitive ability (M =2.13), and play skills/object exploration
M=2.01).
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Table 4 SLP identified factors

B ‘ Type of factor Total Number of
they perceived may predict, . ' ACTOSS respondents®
moderate, and mediate AAC Predictor Moderator Mediator types
outcomes

SLP identified factors
AAC user
Prelinguistic skills 3 0 0 3 3
Joint attention® 3 7 0 10
Imitation® 1 2 0 3 3
Communication complexity® 5 14 0 19 17
Pragmatics/social skills 1 1 1 3
Language use® 2 3 0 5
Language comprehension 3 1 6
Literacy® 1 3 7 6
Comorbidities 5 15 0 20 16
Motor skills* 7 37 3 47 40
General cognition® 13 12 5 30 22
Behavior 3 11 18 18
Attention 6 7 3 16 13
Motivation 29 20 18 67 48
Communicative intent 3 8 2 13 11
Function of communication 0 1 0 1 1
AAC system
AAC display/features 7 23 7 37 33
Vocabulary on AAC 13 5 11 29 24
SGD 1 10 0 11 11
Clinical/therapy
Clinical resources 8 3 2 13 13
Intensity of therapy® 0 0 6 6
Therapy onset 1 0 0 1
Transdisciplinary therapy 7 0 2 9 9
SLP’s AAC skills 42 13 23 78 72
Communication partner
Communication partner skills* 59 32 56 147 147
Peers as AAC communicators 1 1 2 4 4
Perception of AAC outcomes 45 14 21 80 57
Environmental
AAC support networks 16 1 6 23 22
AAC access 34 17 53 104 78
AAC at school 25 2 10 37 30
AAC at home® 30 3 14 47 42
Ambiguous 44 47 41 132 68
Total mentions 374 261 260 894 770
Number of respondents® 109 93 88 110

The Total across types is the sum of mentions as a predictor, moderator and/or mediator
“Indicates factors found in previous research to predict, moderate, or mediate

PPresents the total number of different participating SLPs who provided a response
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Table 5 SLPs’ level of familiarity with research regarding potential factors
Research factor Level of familiarity Total Mean
Very Some Very little No
General cognitive ability 14 5 16 6 95 2.13
ASD severity 39 39 13 3 94 1.79
Play skills/object exploration 27 42 22 3 94 2.01
Joint attention 48 37 7 2 94 1.60
Imitation (verbal) 41 36 13 4 94 1.78
Communication competence/complexity 51 30 9 3 93 1.61
Motor skills 14 48 24 8 94 2.28
Language use 39 36 15 2 92 1.78
Language comprehension 44 37 11 2 94 1.69
Frequency of AAC exposure 47 36 9 1 93 1.61
Communication partner knowledge of AAC 35 37 17 5 94 1.91
Communication partner AAC perception 33 37 19 5 94 1.96
AAC input at home 30 46 11 7 94 1.95
Total (percent) 462 (37.93) 520 (42.69) 186 (15.19) 51 (4.19)

Likert scale for familiarity: Very familiar: 1, some familiarity: 2, very little familiarity: 3, no familiarity: 4

SLPs’ Level of Consideration of Factors Found
in Research That Predict, Moderate, and Mediate
AAC Outcomes

To gain insight into the extent to which SLPs consid-
ered information from previous research in their practice,
SLPs were asked to rank to what the extent they consider
research pertaining to each factor when making clinical
decisions, using a Likert scale from 1 =frequently con-
sider to 4 =never consider. Out of the total SLP responses,

66.14% indicated they frequently considered, 23.57%
sometimes considered, 8.05% rarely considered, and
2.24% never considered the research when summed across
all 13 factors. Motor skills (M = 1.20) and communication
competence/complexity (M = 1.25) had the highest ratings
for consideration, while factors with lower average scores
were play skills/object exploration (M =1.96) and imita-
tion (verbal) (M =1.90) (see Table 6).

Table 6 SLPs’ level of

- . Factor Levels of consideration Total Mean

consideration of research

regarding potential factors Frequently Sometimes Rarely Never
General cognitive ability 55 21 10 7 93 1.67
ASD severity 54 27 9 3 93 1.58
Play skills/object exploration 27 46 17 3 93 1.96
Joint attention 69 19 5 0 93 1.31
Imitation (verbal) 37 34 16 6 93 1.90
Communication competence/complexity 74 15 4 0 93 1.25
Motor skills 76 15 2 0 93 1.20
Language use 67 18 5 3 93 1.40
Language comprehension 71 15 5 0 91 1.27
Frequency of AAC exposure 75 11 5 1 92 1.26
Communication partner knowledge of AAC 58 24 7 4 93 1.54
Communication partner AAC perception 68 18 7 0 93 1.34
AAC input at home 66 21 5 0 92 1.34
Total 797 284 97 27

Likert scale for consideration: Frequently consider: 1, sometimes consider: 2, rarely consider: 3, never con-

sider: 4
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Priority for Future Research as Indicated by SLPs

To gain insight into what factors the SLPs believed warrant
further research, they were again presented with a list of
factors reported in previous research and asked to indicate
the extent to which each was a priority for further research,
using Likert scales (1 =high priority to 5 =not sure). The
factors AAC input at home (M =1.49) and frequency of
AAC exposure (M =1.55) were indicated to have higher
levels of priority. Lower average priority ratings, albeit still
relevant to practice, were imitation (verbal) (M =2.67) and
cognitive ability (M =2.61) (see Table 7).

Discussion

Decision making regarding AAC interventions for children
with ASD is a complex process due to the heterogeneity of
the ASD population and the abundant array of AAC options.
SLPs must integrate various information from skill assess-
ments and parent reports as well as research evidence to
make decisions, despite a general lack of evidence to inform
SLPs on what works best for whom and why. Given SLPs
are highly involved in the early intervention process and can
provide insights that impact the provision of clinical ser-
vice, both the previous research and clinical perspectives
need to be considered. The results from this international
online survey provide preliminary insights into the clini-
cal applicability of factors found in research while captur-
ing additional factors identified by SLPs that may influence
AAC outcomes. Exploring insights from both perspectives
has the potential to further enable SLPs to develop AAC

interventions that are tailored and increasingly effective for
children with ASD.

Sources of Information Accessed to Inform AAC
Decisions

The SLPs in the study were asked to indicate the sources of
information they accessed and children’s skills they assessed
when making AAC intervention decisions. As expected,
SLPs reportedly accessed various sources of information,
across multiple domains, when making decisions regard-
ing AAC interventions (Iacono and Cameron 2009). The
most frequently accessed sources were SLPs’ own clinical
experience, resources available in their clinics, and other
clinicians/colleagues, whereas university coursework and
research journals were indicated to be accessed relatively
less. The finding of a tendency to rely on informal (e.g.,
other colleagues, own clinical experience) more so than
research literature when making clinical decisions is consist-
ent with longstanding previous research findings (McAlister
et al. 1999; Nail-Chiwetalu and Ratner 2007). For exam-
ple, Zipoli and Kennedy (2005) surveyed SLPs’ attitudes
and utilization of EBP and found that SLPs predominantly
relied on their own clinical experience and the opinions of
colleagues over data from previous research when making
clinical decisions.

Assessing children who may need AAC is not a straight-
forward process due to the complex nature of how children
with ASD acquire language and the multitude of factors
that could influence intervention outcomes including child-
specific skills (e.g., levels of joint attention) and communi-
cation partner skills (e.g., amount of training). Currently,

Table 7 SLPs’ level of priority of future research for factors found in research

Factor Levels of priority Total Mean
High Medium Low No need Not sure

General cognitive ability 13 21 26 5 7 72 2.61
ASD severity 25 22 17 1 7 72 221
Play skills/object exploration 12 32 22 0 6 72 2.39
Joint attention 25 28 14 1 5 73 2.08
Imitation (verbal) 9 23 29 5 6 72 2.67
Communication competence/complexity 28 30 8 1 5 72 1.96
Motor skills 11 28 26 1 6 72 2.49
Language use 24 29 9 4 6 72 2.15
Language comprehension 20 30 14 1 6 71 2.20
Frequency of AAC exposure 49 16 3 2 3 59 1.55
Communication knowledge of AAC 35 23 7 2 5 72 1.88
Communication partner AAC perception 31 24 12 2 3 72 1.92
AAC input at home 52 13 4 1 3 73 1.49
Total (percent) 334 (35.61) 319 (34.01) 191 (20.36) 26 (2.77) 68 (7.25) 938

Likert scale for priority: High priority: 1, medium priority: 2, low priority: 3, not needed: 4, not sure: 5
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there is not a consistent AAC assessment framework that is
used in practice to direct clinicians on what to specifically
assess and how these results should dictate clinical deci-
sions. The findings in this study regarding the skills SLPs
assess provide insights into factors that may be relevant to
assess and that may also influence AAC intervention out-
comes. The skills that SLPs reported assessing most fre-
quently to guide AAC decisions were children’s language,
functional language using AAC, and play skills, with lit-
eracy and cognitive assessments reported as being assessed
less often. The emphasis on assessing language was also
highlighted in previous survey studies (Dietz et al. 2012).
Dietz et al. (2012) reported that SLPs assessed specific skills
(e.g., communication competence, auditory comprehension,
motor skills, attention), and the SLPs in Lund’s (2017) study
frequently discussed focusing on subthemes regarding com-
municative intent and pragmatic aspects of language when
assessing language. Similar to the SLPs in the Dietz et al.
(2012), the SLPs in this survey study indicated they also
assessed language (75.65%) and AAC/Functional language
(68.70%). However, direct comparisons between the current
study and previous research regarding what specific commu-
nication skills assessed was not possible due to the survey
design which did not enable researchers to ask follow-up
questions. The opportunity for further inquiry could have
provided clarity in relation to the responses of those SLPs
who indicated they used “other assessments” (4.35%) or
who noted assessing specific skills was “not applicable”
(3.48%) to their clinical decision process.

Factors Explored in Research and SLP Identified
Factors That May Predict, Moderate, and Mediate
AAC Communication Outcomes

The SLPs in this survey were asked to list factors they thought
contributed to how a child with ASD responded to AAC inter-
vention and were then provided a list of factors found in previ-
ous research that have the potential to explain the differential
responses. Overall, the SLPs self-reported having knowledge
of, and considering, factors found in research that may influ-
ence differential responses to AAC interventions, which could
indicate the positive transfer of research to a clinical context.
SLPs also contributed numerous factors from their practice,
many of which are currently being investigated in research.
Exploring SLPs’ perspectives illustrated the complexity
of AAC and the multitude of factors that must be consid-
ered during design and implementation, as well as the child
factors that must be considered. When SLPs were asked to
offer their perspectives on factors that may help to explain
outcomes from an AAC intervention, factors such as com-
munication partners’ skills, SLP’s AAC skills, and commu-
nication partners’ perceptions of AAC outcomes received
the most mentions. These factors, if adopting the definitions

used by Sievers et al. (2018), would be classified as media-
tors. The attention SLPs placed on mediating factors was
also a focus in the Likert Scale section, where, overall, a
greater percentage of SLPs indicated they frequently consid-
ered mediators, as well as placing a high priority on mediat-
ing factors over predictor and moderating factors. Improving
communication aims through everyday interaction is a goal
of AAC, so the emphasis SLPs placed on mediating fac-
tors could explain the SLPs’ prioritizing of these factors.
Numerous studies have investigated how to enhance mean-
ingful participation and use of AAC systems (McNaughton
et al. 2008), which could also contribute to the observation
of higher levels of considering these factors, as well as the
concentration of these factors in open-ended responses.
Factors that have the potential to predict differential
responses to interventions (moderators) were regarded as
contributing less. There is a growing emphasis in research
on the potential value of on identifying fine-grain factors
(e.g., joint attention, object exploration) that can predict
differential responses to interventions (Sievers et al. 2018;
Vivanti et al. 2014). Joint attention, a factor reported to mod-
erate communication outcomes by Sievers et al. was in the
top five factors that were indicated to be frequently con-
sidered, whereas, in the open-ended responses, it was only
mentioned a total of ten times, one of the lowest rates. The
discrepancy between higher levels of self-reported knowl-
edge and consideration of factors versus what was reported
in open-ended questions is consistent with findings in other
studies. Sackett et al. (1991), for example, found that cli-
nicians have knowledge of research, but, when questioned
about their decision process, it was often not based on the
best evidence. In specialist areas with emerging research,
such as AAC, clinicians access the research but tend to rely
on their own clinical experience (Meline and Paradiso 2003).
While observations from SLPs may be significant, without
evidence from research, it is challenging to develop theories
to explain the mechanisms that explain how and why inter-
vention had a positive effect (Meline and Paradiso 2003).
Other contributing factors to higher levels of knowledge and
consideration, but lower levels of utilization, could include
(a) workplace restrictions (e.g., time to analyze research
results, obstructions to alter existing practices, employers),
(b) lack of skills to apply research directly to practice, and/or
(c) a nominal level of clinical utility for these factors found
in research (Cheung et al. 2013; Metcalfe et al. 2001; Reilly
2004; Schlosser and Sigafoos 2009; Upton and Upton 2006).

Limitations
This survey provides clinical insights regarding SLPs’

approach to AAC intervention on an international scale.
However, this analysis comes with limitations. Completion
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rate of the full survey was relatively low, with only 49.73%
completing questions regarding knowledge and considera-
tion of factors and 38.50% of SLPs completing the entire
survey. Most notably, this survey represents only a small
percentage of practicing SLPs. Since the actual response
rate is unknown, it may not be representative of SLPs’
views and experience across the board. Another limitation
relates to the analysis of open-ended questions regarding
participants’ acumen of factors that may predict, moderate,
and mediate outcomes. Although AAC outcome variabil-
ity is acknowledged, it is unlikely to be considered in the
clinic using these terms. Despite providing plain-language
definitions in the survey, these are complex concepts, and
there is a potential for participant confusion. This could
have been remedied through follow-up interviews and/or
surveys to clarify the interpretation of the coding. Accord-
ingly, our findings should be interpreted as a clinical
inquiry as to provide direction for future research rather
than taken as definitive.

Conclusion

The research around AAC intervention for children with
ASD has grown over the past 30 years (Romski et al. 2015),
with emphasis increasingly placed on the importance
of identifying factors that help to account for differential
response to intervention. Until now, there was little infor-
mation regarding what SLPs know of this research, how it
is utilized in practice, or which factors SLPs consider to be
relevant from their own experience (Schlosser and Raghav-
endra 2004). The results of this survey provide an interna-
tional perspective on SLPs’ knowledge and consideration of
factors found in the research that may predict, moderate, and
mediate responses to AAC interventions, as well highlight-
ing factors that arise from their clinical practice. However,
despite these developments, there still exists an overall lack
of information to inform SLPs’ assessment and intervention
for children with ASD using AAC, with respect to potential
moderating and mediating factors.

Moving forward, identifying the mechanisms at play and
how these factors can be applied to make decisions regard-
ing which AAC interventions are more suitable for a spe-
cific child will take a concerted effort from both researchers
and clinicians. SLPs, despite the paucity of the available
evidence, should be encouraged to frame their AAC deci-
sion making, and share insights about factors that may influ-
ence outcomes, in terms of potential predictors, moderators,
and mediators of outcomes. Framing factors such as skills,
opportunities, and barriers using these terms will help to
increase sharing and discussion in clinical contexts, with
the potential to direct future research. Notably, the SLPs in

@ Springer

this study placed an onus on mediating factors, highlighting
factors such as communication partner AAC training and the
benefits of having AAC support networks. Future research
should utilize the insights drawn from SLPs’ own clinical
experiences in conjunction with emerging research to pro-
duce clinically actionable results that could lead to positive
communication gains.
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