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Abstract

Purpose of Review Aided AAC modeling is an umbrella term for when communication partners model language on an aided
AAC system to support an individual’s comprehension and/or communication development. This scoping review aims to
provide an overview of aided AAC modeling studies targeting individuals with emergent communication and describing
features and findings from these studies.

Recent Findings Research on interventions that includes aided AAC modeling is growing. Recent studies cover interventions
for individuals that previously were excluded, such as individuals who use alternative access methods to select symbols.
Summary A search yielded 29 studies that encompassed a total of 237 participants using emergent communication. Posi-
tive outcomes from the aided AAC modeling interventions were reported in the majority of the studies. In future research,
a clear description of the different components of the interventions and their expected effect on the outcome may assist in

comparing the effect of different types of aided AAC modeling interventions.

Keywords Augmentative and alternative communication (AAC) - Aided AAC modeling - Emergent communication -

Scoping review

Introduction

There is strong research support for augmentative and
alternative communication (AAC) as a means of facilitat-
ing communication and communication development in
non-speaking individuals. Aided AAC refers to the use
of external communication aids, such as picture symbols,
speech generating devices (SGD), or devices with picture
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symbols. There is increasing awareness of the importance
of communication partner strategies for the implementation
of aided AAC. Aided AAC modeling is one such strategy
that is increasingly being used in interventions. Although
terminology varies, aided AAC modeling is when the com-
munication partners combine their own speech with point-
ing at picture symbols (with or without voice output). From
2017 to 2021, at least five review studies with varied scope
and designs were published on different forms of AAC mod-
eling [1-4, See].

Concepts and Terminology

In earlier review studies, a plethora of terms, variations,
and combinations with other strategies were used for inter-
ventions involving aided AAC modeling. Biggs et al. [4]
identified three distinct categories of aided AAC modeling
approaches: (a) augmented input, when the communication
partners model the use of aided AAC in ongoing interac-
tions, without requiring any specific communication behav-
ior of the potential AAC user, (b) AAC modeling as prompts
to elicit a specific communication behavior from the AAC
user, and (c) AAC modeling as instruction in instructional
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demonstration targeting the AAC user. According to this
categorization, the other reviews focused on the augmented
input approach although different terms were used in the
articles. Two of the review studies highlighted that the mod-
eling takes place in naturalistic contexts [1, 5ee] and two of
the studies explicitly excluded articles that only used models
as prompts [3, See].

In the most recent review, Chazin et al. [See] reviewed
high-quality studies with single-case experimental design to
assess the efficacy of augmented input. Their analyses indi-
cate that augmented input may be most effective for younger
children, for individuals with more advanced receptive skills,
and for participants with language disabilities without other
concurrent diagnoses. Moreover, they found that augmented
input was more likely to be effective in combination with
other strategies. As a whole, the earlier systematic reviews
support the use of AAC modeling as a strategy. However,
Biggs et al. [4] identified a gap in research targeting emer-
gent communicators, and more specifically, individuals who
have not yet started to use any symbols at all.

The current scoping review focused on early communi-
cators, and the reviewed articles used augmented input and
models as prompts. For an overview of the terms and defi-
nitions used in the included articles, see Fig. 1. As can be
seen, there is an overlap in terminology, and the different
terms describe mainly the pointing at symbols (e.g., mod-
eling) or a specific package (e.g., natural aided language
stimulation). The latter refers to pointing at symbols in

ongoing interaction in combination with incidental teach-
ing approaches.

Emergent Symbol Communicators With
Developmental Disabilities

Emergent communication or pre-symbolic communication
describes the stage before an individual starts to communi-
cate with symbols [6]. Some individuals with developmental
disabilities do not develop speech or manual signs. Intellec-
tual disabilities, autism, health, and sensory and motor con-
ditions may lead to difficulties in developing language and
communication skills. Given this, it is not surprising that the
effect of augmented input was smaller for individuals with
less advanced pre-intervention skills in the review study by
Chazin et al. [See]. Arguably, with extensive support, most
will develop their communication through aided AAC.
Although research remains sparse, there are studies show-
ing that individuals with more severe intellectual disabili-
ties may acquire symbol communication with the support of
aided AAC [6]. One of the challenges for research targeting
emergent symbol communicators is that assessing skills and
abilities is often difficult. A combination of formal assess-
ments (that follow a procedure and may be norm-referenced)
and informal assessments (such as observations in naturally
occurring situations) is often necessary. Nevertheless, the
complexity of the symptoms, the slow pace of development,
and the often complex general health status (that can lead to
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Fig. 1 Overview of terms that were used in the included studies
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regression of skills) often complicate getting a valid picture
of an individual’s abilities [7], their potential for develop-
ment, and responsiveness to interventions.

Due to the wide range of interventions that use aided
AAC modeling and the large variation of participants, we
sought to map and discuss the characteristics of the inter-
ventions rather than appraise and synthesize aided AAC
modeling studies. A scoping review was therefore con-
ducted [8], aimed at identifying and detailing characteris-
tics of aided AAC modeling interventions for individuals
with emergent symbol communication and discussing the
outcomes. Beyond the specific focus on emergent symbol
communicators, this scoping review also differs from earlier
reviews as it includes non-experimental studies, and more
recent studies published after the five identified reviews were
conducted.

The current scoping review is aimed at answering the
following research questions:

1. What were the characteristics of the participants?
What approaches to aided AAC modeling were used?

3. Did the intervention include other strategies and if so,
what strategies?

4. What were the outcomes of the interventions?

Method

Inclusion criteria were that the studies (a) were in English,
(b) studied AAC modeling as an intervention, (c) targeted
individuals with developmental disabilities, (d) who were
emergent symbol communicators at the start of the study,
operationalized as expressing less than 20 symbols, manual
signs, or words. A broad overview of the subject was of
interest; therefore, this scoping review included descriptive
case studies, experimental case studies, and quantitative or
qualitative data. We also included grey literature, including
doctoral theses that might not have been subject to regular
peer-review [See].

Search Strategy

The following steps were taken to identify relevant litera-
ture. First, an electronic search of PubMed, CINAHL, ERIC,
Psychlnfo, and SCOPUS was conducted with assistance of
a librarian. The search string included key terms such as
“aided language modeling” and “augmented input.” For
details of the search strategy and screening procedures, see
S1. The results were compared with the studies included
in earlier reviews (see below) to check the accuracy of the
search. Next, an ancestral and forward search of earlier
reviews was conducted [1-4, 5ee]. Another 60 papers were
found in these searches.

Screening of Articles

The initial search yielded 1700 articles, and 1419 publica-
tions remained after duplications had been removed. Two of
the authors (LS, HW) independently screened 20% (k=284)
of the titles and abstracts using Rayyan, a web-based screen-
ing tool for reviews. A checklist adapted from a review study
by Dada et al. [9] was used for eligibility decisions. The
checklist was based on the inclusion criteria and consisted
of five items, such as “Does the citation report on emergent
symbol communicators?” These questions were answered by
“yes,” “no,” or “can’t tell.” If the answer was “no” to any of
the questions, they were excluded. If the answer was “yes”
or “can’t tell,” the paper was included for full-text screening.

The interrater reliability was calculated as disagreements
divided by disagreements and agreements multiplied by 100
and reached 98.6%. The remaining titles and abstracts were
screened in the same manner by one of the authors (HW).
All articles identified in the ancestral and forward searches
were included in the full-text screening.

The papers that were selected for full-text screening were
screened by one of the authors (HW) and evaluated using the
same criteria as during the title and abstract screening. Two
papers were removed because they were not in English or
reported the results from other original studies, and eleven
dissertations or studies that were published in 1995 or ear-
lier could not be obtained. Two of the authors (HT and LIJ)
each screened 50% of the 107 remaining full texts (k=153
and 54, respectively). The Inter-Observer Agreement for the
full-text screening was 80% (78 and 82, respectively) before
consensus discussions. All disagreements were discussed
until consensus was reached.

Results

After the screening process, 29 studies [10-26, 27, 28-36,
37e] were included of which two studies were presented in
the same publication [18]. There were four group studies,
and the remaining 25 were single-subject studies.

Characteristics of the Participants

In total, 237 participants between 2 and 50 years old were
included. There were 29 males and 19 females in the single-
subject studies and 170 males and 23 females in the group
studies. One group study was not included in this count
as it did not report data specifically for the group that was
assigned to the aided AAC modeling condition [30]. Autism
was the most frequently represented diagnosis (n=90) fol-
lowed by developmental delay/intellectual disabilities
without other reported diagnoses (n=84), Down syndrome
(n=16), cerebral palsy (n=6), spina bifida (n=1), and
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traumatic brain injury (n=1). The remaining participants
presented with a combination of diagnoses such as autism
and ID/developmental delay (n=7), Down syndrome and
autism (n=1), developmental delay and hearing impairment
(n=1), multiple disabilities (n=2), and cerebral palsy and
bilateral schizencephaly (n=1). Seventeen participants had
genetic syndromes; Rett syndrome (n =2), Phelan McDer-
mid syndrome (n=1), one participant with autism, intel-
lectual disability, Klinefelter syndrome, and Pierre Robin
syndrome, and 13 participants had genetic syndromes that
were not specified. Genetic syndromes may be associated
with multiple conditions.

Eleven of the participants did not use any symbol com-
munication at the start of the study [13], and six participants
sometimes imitated words but did not produce any symbols
spontaneously. Four participants used alternative access
methods: partner assisted scanning (n=2) or eye-gaze
access (n=2). For detailed descriptions of the characteris-
tics of the participants, see Table 1. Prior to the initiation of
interventions, all participants were reported to use less than
20 symbols spontaneously.

Approaches and Other Strategies

20/29 studies examined augmented input and 9/29 exam-
ined models as prompts. The terms that were used for aided
AAC modeling are presented in Fig. 1 above. The aided
AAC modeling was conducted by various communication
partners across the studies: family members (k=8), school
staff (k=09), researchers or therapists (k= 14), and speaking
peers (k=7). In six studies, several communication part-
ners provided the modeling together or separately. In one
group study [32], parents provided the intervention to one
group and school staff to the other group. The following
AAC forms were used with the participants when the com-
munication partner used models as augmented input: visual
scene display book (n =3), picture symbol (n = 14, of which
two were a communication book), and picture symbols in
an SGD (n=66). The communication partners used the fol-
lowing AAC forms while using models as prompts: photo
cards (n=35), picture symbols (n=4 of which one was a
communication book), picture symbols in an SGD (n=2),
and lexigrams in an SGD (n=17).

All but two publications contained a description of other
strategies that were used in combination with aided AAC
modeling. Some strategies involved ensuring the partici-
pant’s attention and engagement, such as using motivating/
reinforcing objects or activities, to gain the participant’s
attention or follow the participant’s focus of attention, and
using routines or well-known formats such as choice-making
routines. Other strategies were described as prompts, cues,
or communication bids, such as open questions or other
verbal prompts, expectant pauses (time delays, wait time),
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Table 1 Number of included participants by aided AAC modeling
approach, participant characteristics, intervention components, and
outcome

Characteristics Augmented input Models as  Total

prompts
n(nSC)! n n
Participant characteristics
Age (years, months)?
<6.0 114 (22) 6 120
6.0-17 years 11 months 17 (6) 9 26
>18.0 8 0 8
Gender”
Male 104 (18) 12 116
Female 23 (16) 3 26
Diagnoses
Autism 84 (10) 4 88
ID/developmental delay 32 (8) 0 32
Down syndrome 16 (5) 0 16
Genetic syndromes 17 (4) 1 18
Cerebral palsy 73) 0 7
Multiple diagnoses 3 9
Expressed symbols (signs, speech,
picture symbols)
0 9 2 11
1-10 16 6 22
10-20 3 0 3
Intervention
Communication partner
Family member(s) 64 (6) 5 71
Peer 82 (11) 2 84
School staff 78 (6) 5 83
Researcher/therapist 53 (18) 10 63
AAC modeled
Visual scene displays low-tech 3 0 3
Photo cards 0 5 5
Picture symbols low-tech 15 (15) 3 18
Picture symbols high-tech 150 (20) 7 157
Lexigrams high-tech 13 4 17
Vocabulary size
1 0 1 1
2-10 7() 2 9
11-20 8(8) 1 10
21-50 22.(9) 6 28
51-100 26 (5) 0 26
101-300 3(3) 1 4
>300 2(2) 0
Outcome
Positive 90 (19) 10 100
Mixed 79 (14) 3 82
No effect 33) 1
Adverse instances 1(1) 1

"Number of participants in single case studies, 231 participants in
one group study were excluded from this count as age was reported
as ranging between 5 and 8 years. *Twenty-one participants were
excluded from this count as gender was not reported separately for the
focus group
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interrupted behavior chains, physical prompts, or gestural
cues/prompts such as gesturing towards the AAC device.
A third group of strategies was described as contingent
responses or contextual reinforcers of the targeted behavior.
Finally, recasts, verbal referencing, and expansions were
used. Sequencing of strategies (including modeling) was
often used, e.g., prompt hierarchies or specific interventions
such as RAAP (Read, Ask, Answer, Prompt) [19].

Outcomes

The outcomes focused on language (e.g., comprehension,
labeling, length of utterances, and unique concepts), spe-
cific communicative functions, or turn-taking. Nine studies
targeted language, five targeted communicative function,
i.e., either specific functions (k=4) or range (k=1), and 18
studies targeted turn-taking or increased aided turn-taking.

The outcomes were reported as mainly positive in 100
cases and mixed in 82 cases. They were categorized as
mixed if (a) at least one of the dependent variables was
reported as positive while other dependent variables were
reported as unchanged, (b) if aided AAC modeling did not
add to the effect even if the whole package had a positive
effect, and (c) if aided AAC modeling had a positive effect,
but less positive than another intervention.

An adverse event was reported relating to a participant
with self-injurious behaviors. In this study, the baseline
phase was discontinued earlier than planned with one of the
communication partners due to the frequency and intensity
of the self-injurious behaviors [18]. The researchers deemed
it necessary to start the intervention phase earlier as the
communication partner was inexperienced with working
with individuals with severely challenging behavior.

Studies Targeting Adults

Only two studies [13, 37¢] targeted adults over 18 years old
(8 participants in total). Both studies used an augmented
input approach in combination with other strategies such
as responsive strategies and expectant pauses. The reported
outcomes were mixed with increased use of AAC during
the intervention phases [13] and increased use of unique
words [37e].

Studies Targeting Pre-symbolic Participants

Seven studies encompassed eleven participants in total
who were reported to not use any signs, graphic symbols,
or spoken words [13, 15, 19, 28, 29, 31, 34, 35]. Another
two studies encompassed four participants who did not use
symbols for communication but sometimes imitated signs or
speech [17, 24]. These four participants were not included in
this analysis. Seven participants were under 6 years old, two

between 6 and 17 years 11 months old, and two participants
were adults over 18 years old. The diagnoses represented
were autism (n=4), intellectual disabilities/developmental
delay (n=2), Down syndrome (n=13), and multiple diagno-
ses (n=2). Various forms of AAC were used, and the size
of the vocabularies ranged from 8 to 120 symbols. With
one exception, the aim of the interventions was to generally
increase the active participation in interaction or specifically
the rate of aided turns. Two studies targeted language and
one targeted communication functions, namely, to request.
The outcomes were reported as positive for three partici-
pants and mixed for five participants. For three participants,
no effect could be linked to the intervention.

Discussion

This scoping review identified 29 studies examining AAC
modeling for individuals with developmental disabilities
and emergent communication. Of these, six studies were
published within the last 5 years, and nine had not been
included in any earlier review study. Earlier review studies
have revealed a paucity of research concerning aided AAC
modeling targeting individuals communicating at a pre-
symbolic level. With extrapolated data from earlier studies
and two studies published within 5 years, eleven participants
from eight different studies were identified in this scoping
review. Our scoping review provides a first overview of the
research into AAC modeling for this specific group.

AAC Modeling Interventions

The interventions used in the 29 studies vary regarding who
provides the modeling, forms of AAC used, settings, and
additional strategies used. A study by Muttiah et al. [27e]
was the only study using a low-tech visual scene display
for augmented input. Other components were sequencing
strategies for communication opportunities: (a) communi-
cation partners commenting, asking a question, or provid-
ing a choice while modeling, (b) waiting, and (c) if needed,
provide a gestural cue. All three participants in their study
increased their rate of communication turns and the number
of semantic concepts (words) expressed. The authors argued
that visual scene displays provide context for the semantic
concept and are more concrete than traditional grid displays
with picture symbols. They may therefore be easier to inter-
pret and require less support to use for emergent symbol
communicators even though less context-dependent picture
symbols may be more suitable for use in different situations.
The result of the study by Muttiah et al. suggests that visual
symbol displays should be considered as an option.
Another interesting finding was that the aided AAC
modeling was conducted by speaking peers in seven of the
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studies. Consistent with conclusions in a narrative review by
Bourque [38], the results of our review generally revealed
positive outcomes when aided AAC modeling was provided
by peers. Positive outcomes, including greater growth in
receptive language scores with the involvement of peer part-
ners [11], were reported from peer-delivered interventions
reviewed in this study. Another study, specifically target-
ing peer-directed augmented input as a part of a program
called “stay-play-talk” [34], showed an increased rate of
peer-directed communication acts during the intervention
phases. Thus, peer involvement may be beneficial for emer-
gent symbol communicators. An interesting possibility for
future research would be to explore the extent to which peer-
mediated interventions yield gains not only for the individu-
als with disabilities but also for their peers that provide the
AAC modeling [34]. Moreover, Barker et al. [11] discuss
how peers represent an often untapped resource for aug-
mented communication input, which can make AAC support
for children with disabilities more effective and feasible to
implement in an (otherwise busy) inclusive classroom set-
ting. While very little is still known of how emergent sym-
bol communicators actually perceive peer-mediated inter-
ventions compared to adult-mediated ones, it is likely that
peer interaction would be appreciated by the group although
individual preferences might exist.

The large variation in approaches, terms, and combina-
tions with other strategies of aided AAC modeling compli-
cates aggregation of research results. Different theories and
assumptions underpin the interventions which may explain
the variety [39]. Although the core assumption, that observ-
ing others is an important component in learning, is shared
across aided AAC modeling approaches, at least two theo-
retical strands can be detected in current AAC literature:
applied behavior analysis [40] and sociocultural (or socio-
cognitive) theories [41].

In applied behavior analysis, the operant contingency
model is central. Simply put an event (antecedent) occurs
before a behavior, and a consequence is what happens
after the behavior. If the consequence reinforces the indi-
vidual, it is more likely that they will repeat this behavior
in the future. In this light, aided AAC modeling may be
used as prompts, and the target behavior is often early
communication functions [40]. Other components may be
other types of prompts, including physical prompts and
contextual reinforcers. The response may also involve
corrective feedback. In recent decades, the sociocultural
understanding of language and communication develop-
ment has risen in popularity. A common rationale for the
augmented input approach, according to this account, is
to imitate the interaction of typical spoken language and
communication development, in which parents’ ascribe
intentions to the infant, and infuse symbols in everyday
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routines in a sensitive manner [42]. In AAC, the inten-
tion is to even out the fact that non-speaking individuals
receive most of the language input in spoken form while
expected to communicate and use language in aided
form [1, 3]. Modeling is also intended to validate the
use of aided AAC as a communication form. As in typi-
cal language learning, the AAC learner is not necessarily
expected to immediately imitate or use the modeled con-
cept. Given this, the focus may be to provide high-quality
instruction to communication partners in the individual’s
natural environment. The outcome measures may be the
quantity or quality of partner modeling, [21], increased
rate of reciprocal turns, and engagement in the communi-
cation partner. An important concept in the sociocultural
theory, according to Vygotsky, is “the zone of proximal
development”: that is, to teach and scaffold use of skills
that the individual is close to mastering. Expansions and
modeling linguistic structures just above the individual’s
current skills are therefore common strategies that are
used in combination with aided AAC modeling. For pre-
symbolic communicators, visual scene displays are pro-
moted as they do not depend on symbolic understanding.
However, continuous social use of symbols may assist in
the acquisition of symbols with age and maturity. Indi-
vidual considerations and the wishes and skills of the
social network are also important in clinical decisions
[43, 44].

In terms of other strategies used in combination with aided
AAC modeling, Chazin et al. [See] call for study designs
wherein the additional components are kept constant so that the
unique contribution of aided AAC modeling can be assessed.
Two of the included studies provide insight into the impact of
aided AAC modeling compared with other strategies. Chazin
et al. [18] investigated AAC modeling in two consecutive stud-
ies presented in the same publication. In the first study, school
staff implemented a behavior intervention plan in which AAC
modeling was used as a prompt in combination with responses
to any unprompted aided AAC use. One outcome was that the
rate of staff modeling correlated with the participant’s use of
aided AAC. In the second study, in addition to using models as
prompts, augmented input without specific target words or target
behavior was used, which also increased the use of aided AAC.
Both approaches—models as prompts and augmented input—
increased the same participant’s use of aided AAC. Wandin et al.
[37e] used augmented input without specific target words or
target behavior, in combination with responsive strategies and
access to an eye-gaze device. The combination of these strate-
gies increased the use of aided AAC for one of the two partici-
pants (included in this scoping review) while augmented input
added to responsiveness, increasing the use of unique symbols
for both participants. The two studies further support aided
AAC modeling as a useful strategy to promote aided expressive



Current Developmental Disorders Reports (2023) 10:123-131

129

communication, and they also suggest that the combination with
contingent responses is beneficial. Gaining more knowledge of
the exact contribution of each strategy would be useful to tailor
each intervention to fit the individual and their social network.

To sum up, a clear presentation of underpinning theories,
assumptions, and strategies may assist in synthesizing outcomes
from different aided AAC modeling studies, and in this scoping
review, we have attempted to provide an initial contribution to
these efforts.

Under-researched Groups

Along with pre-symbolic participants, there is a paucity of
research with adults and with individuals generally who
access their AAC system with other means than by pointing
with their hands/fingers. It is encouraging that even with the
narrower scope of emergent symbol communicators, studies
of adults and interventions for individuals using alternative
access methods [12, 37e] have been conducted recently.

As earlier review studies hint, individuals in the aforemen-
tioned groups may need more support to benefit from aided
AAC modeling [3, 5ee]. Individuals using only a few symbols
are highly dependent on their communication partners’ ability to
interpret their signals to meet their basic needs, to make activi-
ties meaningful and stimulating, and to carefully plan learning
and development. Even minor progress in communication skills
may be of great importance for this group. Based on existing
research, it is not possible to predict which individuals with
emergent communication will, over time, benefit from inter-
ventions incorporating aided AAC modeling. One important
consideration is that the implementation of aided AAC may be
the only means for an individual to reach an understanding of,
and to use, symbols as a means for communication. Waiting
until signs of symbolic understanding emerge in the individual
may thus be misplaced. It is urgent to learn more about how to
best support communication development for individuals with
pre-symbolic or emergent communication skills.

Interpretation of Results

The reported outcomes vary between individuals sharing the
same characteristics. It is not possible to discern whether this
variation can be explained by differences in interventions,
study design, or participant characteristics that go beyond
age, diagnosis, or expressive skills. Chazin et al. [See] suggest
generalized imitation, joint attention, and visual discrimina-
tion as skills that could potentially impact the outcome of
augmented input interventions. Contextual factors such as
the activity [34] and the skills of the communication partner
[21, 28] are other factors suggested to impact the outcome.
Research that investigates the impact of different factors is
therefore warranted. This knowledge would facilitate tailoring

of interventions and combinations of intervention strategies
for each individual.

Clinical Implications

Aided AAC modeling is an empirically validated strategy
for a broader population of individuals with develop-
mental disabilities, especially when combined with other
strategies. This scoping review suggests that augmented
input and models as prompts should be considered as
a part of the intervention when implementing aided
AAC even for individuals with emergent communica-
tion. The choice of aided AAC modeling approach and
other strategies should be guided by the needs of the
individual and their social network. Increased turn taking
was a common expected outcome regardless of approach.
Augmented input focuses on facilitating the connection
between symbol, spoken word, and its meaning and is
thus likely to have a positive impact on language. Care-
ful follow-up and involvement of the key communication
partners in goal setting implementation and evaluation
are important.

Conclusion

Despite the diversity of designs and interventions, aided
AAC modeling is a promising strategy for developing
symbol communication for emergent communicators
including pre-symbolic communicators, although the
evidence base is more limited in that regard. A clear
description of different intervention components and
their expected and observed effect on the outcome may
augment understanding of the benefits of different types
of aided AAC modeling interventions.
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