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Abstract

The aim of this scoping review was to explore the extent to which AAC studies
have occurred in inclusive versus segregated settings, the role of AAC in inclusive
setting studies, and the evidence for AAC supporting inclusive education of stu-
dents with complex communication needs. A scoping review of studies published
from 2000 to 2020 that involved students who used or could benefit from AAC or
their peers conducted within schools yielded 167 studies. Relatively few studies
(n=28, 17%) were conducted in inclusive settings. Data from these 28 studies were
extracted and appraised for quality. AAC was integrated into intervention in 57%
of these studies and in 61% improved use of AAC was an outcome variable, but
in only six was this the main aim. Eighty-two students who used or could benefit
from AAC were participants across studies. Classroom peers participated across 11
studies, including those in which qualitative designs were employed. The strength
of evidence for the role of AAC could not be determined because only 12 studies
were experimental and addressed varied aims. Nonetheless, these and seven quali-
tative studies were appraised as being of high quality. Implications of findings are
discussed in terms of extending the evidence to demonstrate the role of AAC, and
its potential to support academic and social school inclusion of students with com-
plex communication needs, which may not rely on proficient use of AAC.

Keywords Augmentative and alternative communication - Scoping review -
Inclusive education - Peer interaction - Complex communication needs -
Academic skills

Acknowledged as a human right (United Nations, 20006), there has been international
commitment to ensuring Education for All (EFA) children, regardless of individual
or social determinants that can lead to educational inequalities (UNESCO, 2015).
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Unfortunately, inclusive education remains elusive for children with extensive sup-
port needs, including those with complex communication needs, whose speech does
not meet daily functional needs. Many children, globally, miss out on education
altogether or are restricted to segregated settings (Inclusion International, 2009), not
only in middle and low income (Hui et al., 2018; Sharma et al., 2019), but also high
income countries (Iacono et al., 2019; Wehmeyer et al., 2020).

For students with complex communication needs, which is often associated with
severe disability or high support needs (Mirenda, 2014), augmentative and alterna-
tive communication (AAC) has offered a potential means to support both their social
and academic inclusion in school education (Beukelman & Mirenda, 2012; Calcula-
tor, 2009). Yet, despite a burgeoning of research into ways in which AAC can support
access to high quality education for students with complex communication needs,
a question remains regarding the extent to which this research has been conducted
in inclusive settings. Mirenda (2014), in reflecting on progress from 1992 to 2012
and citing data and/or reports from the United States (US), Canada, and the United
Kingdom (UK), noted that relatively few of these students were likely to spend their
days in general education classrooms. For those students who did, it was evident that
simple presence in a general education classroom “does not insure that a student’s
academic and/or social needs will be met, or that students who require AAC will
be provided with appropriate communication systems/devices that are supported in
optimal ways” (Mirenda, 2014, p. 21).

The original model of participation that has guided AAC assessment and interven-
tion (Beukelman & Mirenda, 2012) offered much hope for reducing the exclusion
of students with complex communication needs from regular school settings. In this
Participation Model, there is an emphasis on removing opportunity barriers, thereby
closely aligning it with contemporary understanding of the social model of disabil-
ity, whereby reasonable adjustments are made to address the needs of individuals,
thereby enabling inclusion (Shakespeare, 2018). Included in the Participation Model
is also consideration of access opportunities in terms of a person’s capacities and
communication needs. In contrast, the social model of disability places a greater
focus on acknowledging the human rights of all people to be afforded equal oppor-
tunity, and less on requiring individuals to change (e.g., through developing skills)
to reduce their experience of disability and exclusion (UNICEF, 2012). According
to UNESCO, educational inclusion is the “process of addressing and responding to
the diversity of needs of all learners through increasing participation in learning,
cultures and communities, and reducing exclusion within and from education” (UNI-
CEF, 2012, p. 8). Further aligned with the social model is an emphasis on reasonable
adjustments to curriculum content, practices and structures, and strategies enabling
accommodation to learner needs (UNICEF, 2012), rather than expecting the learner
to achieve certain prerequisite skills before being given access to the same educa-
tional opportunities as their peers without disability.

The notion of removing prerequisites that form barriers to participation and learn-
ing within real and functional contexts drove early inroads in providing people with
complex communication needs accessible means of communication (Reichle &
Karlan, 1985), which was later captured in the Participation Model (Beukelman &
Mirenda, 2012). Hence, there has been an historical ambition within the AAC field
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to increase participation of people with complex communication needs, including in
educational settings, which reflects the aspiration of full inclusion (Calculator, 2009).
Yet true inclusion has long been recognised as difficult to achieve, with Calculator
(2009) noting challenges in balancing opportunities to develop skills in using AAC
and increasing a student’s communicative competence with being fully included in
a classroom and with class peers. Questions remain regarding the extent to which
AAC supports inclusive education and the experience of inclusion by students who
use AAC.

The aim of this study was to conduct a scoping review of research to determine the
role of AAC in supporting students with complex communication needs, especially
those with high support needs, in inclusive educational settings, and in accessing cur-
riculum and the social milieu of schools. With EFA as a Millennium Development
Goal (UNESCO, 2000, 2015), the year 2000 was selected as a starting point for the
review in addressing the following questions:

1. To what extent has AAC research been conducted in inclusive (or mainstream)
as contrasted with segregated settings for students in the years of compulsory
education?

2. What has been the role of AAC in research conducted in inclusive school educa-
tion settings?

3. What is the evidence for AAC supporting inclusive education?

Methods
Design

We followed Arksey and O’Malley’s (2005) scoping review framework to address
the research questions, and a quality appraisal of studies to address Research Ques-
tion 3. Details of the protocol can be found in Iacono et al. (2018). Methodological
quality was guided by the PRISMA Extension for Scoping Reviews (PRISMA ScR)
checklist (Tricco et al., 2018).

In brief, a search was conducted within PsycINFO (OVID), CINAHL (UBESCO),
and Proquest (Australia & NZ Database, Education Collection—including ERIC,
Nursing & Allied Health, Psychology, Social Science). Search terms were: “AAC,”
“complex communication needs,” “intervention,” “disability,” “school children,”
“school education,” and their variations (e.g., terms used for the target population
included “Down* syndrome,” “intellectual disability,” “autism,” “autism spectrum,”
“cerebral palsy,” “severe motor impairment,” and those for AAC included specific
forms, such as “communication boards,” “speech generating devices,” “signs,” “sign
language,” and “graphic symbols”). The inclusion criteria were designed to capture
studies (a) that were empirical, peer-reviewed and published in journals; (b) with
participants who were children with complex communication needs (i.e., who lacked
functional speech associated with a developmental disability) or school students who
interacted with them, and of compulsory school age; (c) in which some form of AAC
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was used as part of an intervention, or by participants during data collection or within
the school in which data were collected; and (d) conducted in a school context. The
initial search captured studies conducted from January 2000 to September, 2017 then
repeated to extend the search to December, 2019. Hand searches were conducted
in the journal, Augmentative and Alternative Communication, and of reference lists
of included studies. Forward citations were conducted in August, 2020 in Web of
Science of studies included from the database search, providing studies published
beyond 2019.

Study Selection

Studies from the database search were imported into Endnote™ and then Covidence
(n.d.) for screening. Studies found from the hand and forward citations searches were
imported into Endnote, then screened. The first author and at least one other author
completed all title, abstract, and full-text screening. Disagreements were resolved
through discussion. The results are presented in Fig. 1 (Moher et al., 2009), showing
167 studies that met selection criteria.

Categorizing Studies and Data Extraction

To determine the extent to which studies had been conducted in mainstream versus
segregated settings (Research Question 1), studies were coded as inclusive or segre-
gated. Inclusive studies were conducted in mainstream (also known as general educa-
tion) schools or classrooms. Segregated studies were those in which data collection
occurred in special schools or classrooms (including those located in mainstream

Fig. 1 PRISMA flow chart )
Records identified through Additional records identified
database searching through other sources
(n=3992) (n=38)
Records after duplicates removed
(n=3400)
1 |
% Records screened Records excluded
(n=3398) (n=3002)
Full-text articles Full-text articles
= assessed for eligibility excluded (n = 141)
2 (n=308) No social or academic
& outcomes (1 =44)
- Wrong setting (n =40)
Wrong participant age
= n=14)
No AAC (n=13)
Not empirical (7 = 10)
Duplicate (n=11)
3 Studies included No students involved (n
2 (n=167) =6)
o No full text (n=1)
= Not published in peer
reviewed journal (n=1)
J Pre 2000 (n=1)
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schools), or where students were withdrawn to a separate room for data collection
with no interaction with class peers (e.g., a resource or therapy room) or attempt to
document generalization to the classroom or peer interactions. Mixed setting studies
were those in which one or more participants was from an inclusive and a segre-
gated setting for data collection. At least two authors completed this categorization
at the full-text screening stage, with decisions reviewed when data were extracted,
then again when a quality appraisal was conducted for inclusive setting studies (see
below).

To address Research Question 2 (role of AAC in inclusive education), the follow-
ing data were extracted for each study conducted in an inclusive setting or across
mixed settings where data from the inclusive setting could be extracted: country,
study aims, participant details (student number, gender, disability, age; adult number
and roles), predominant research design, role of AAC and key findings. This informa-
tion is presented in Table 1.

Quality Assessment

A quality appraisal was completed for the studies with inclusive settings to address
Research Question 3 (the evidence for AAC supporting inclusive education). This
appraisal was included to provide an indication of quality, of relevance to questions
about the strength of evidence. Given the anticipated variation in designs (i.e., quan-
titative, qualitative, and mixed), studies were appraised using the Mixed Methods
Appraisal Tool (MMAT, Pluye et al., 2011). Using this tool, studies are appraised for
quality indicators for each design, with two initial questions used to screen for further
appraisal: a “No” response to either indicated a non-empirical study (e.g., clinical
case descriptions), which was excluded from further appraisal. Applying the MMAT
to 31 studies, Pace et al. (2012) obtained moderate to perfect agreement between rat-
ers across MMAT criteria.

The first and last author completed the appraisals. They first independently
assessed three studies (qualitative, mixed-methods, and Single Case Experimen-
tal Designs—SCED), agreeing on 11 of 15 criteria, then resolving disagreements
through discussion. Decisions were made about modifications for certain designs:
(a) for Criterion 1.3 (qualitative) potential concerns that could affect rigor and trust-
worthiness were noted; (b) Criterion 3.1 (non-randomized quantitative designs) was
adapted to assess whether participants were described in sufficient detail in order
to accommodate SCED (Barlow et al., 1984); and (c¢) for Criterion 4.2 (quantita-
tive descriptive), “Not applicable” was indicated for participants being representative
of the target population to accommodate non-experimental single case studies (e.g.,
AB and other designs in which potential confounds are not controlled). Indepen-
dent appraisal of remaining studies yielded 90% agreement (range 80-97% across
designs). Disagreements were resolved through discussion.

Data Synthesis

To synthesize key characteristics of inclusive setting studies, categories for the
country, aims, and research design were developed and assigned a numerical code
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for entry into IBM SPSS Statistics 25. Variables were created for the type of AAC
used by participants (either as participant description or an intervention component):
that is, unaided (signs or gestures), aided low tech (aids in which no electronics are
involved, such as communication boards or books) and aided high tech (aids in which
electronics are involved, such as iPads or dedicated devices). Tallies of these catego-
ries informed the scope of research across school education settings.

Results

The number of studies conducted across inclusive, segregated, or mixed settings
was tallied to address Research Question 1: To what extent has AAC research been
conducted in inclusive (or mainstream) as contrasted with segregated settings for
students in the years of compulsory education? Data extracted within inclusive set-
tings addressed Research Question 2: What has been the role of AAC in research
conducted in inclusive school education settings? This data extraction combined with
the qualitative appraisal, addressed Research Question 3: what is the evidence for
AAC supporting school inclusion?

School Setting

Of the 167 included studies, 26 (15.6%) were conducted in inclusive settings, 129
(77.2%) in segregated settings, and 12 (7.2%) across segregated and inclusive set-
tings (categorized as mixed). For three of the mixed setting studies, some data collec-
tion occurred in a non-school setting, usually at home; for the remaining studies, data
collection occurred in both segregated and inclusive settings, but the inclusive setting
data could be disaggregated for only two. These two studies are included in Table 1
with data extraction of relevance to the inclusive setting only (in both cases, this was
for students who attended only mainstream schools). Results from studies conducted
in segregated settings are reported elsewhere (Iacono et al., 2022).

Characteristics of Inclusive Setting Studies and Role of AAC

The 28 studies in Table 1 were conducted across seven countries and published in
English. Although the initial intention was to include studies published in other lan-
guages, none were found through the search process. Most studies (n=18, 64%) were
conducted in the US. Following in frequency, 11% (n=3) were conducted in the UK,
7% (n=2) each in Canada and Sweden, and 4% (n=1) each in Australia, Norway, and
Taiwan.

The role of AAC was explored by examining study aims, and where relevant,
independent and dependent variables, as well as student participant characteristics.
In 57% of studies (n=16), the teaching of or access to AAC was the main intervention
component (e.g., Ganz & Simpson, 2004) or part of a multicomponent intervention
(e.g., Biggs et al., 2018). In 61% (n=17), AAC was a dependent variable in quanti-
tative studies (e.g., Chung & Douglas, 2015) or a variable of interest in qualitative
studies (e.g., Clarke & Wilkinson, 2008).
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The types of AAC used by or taught to students varied, with aided forms domi-
nating. Although the use of unaided AAC (signs) was referred to in 32% of studies
(n=9), in only one did it feature: Bowles and Frizelle (2016) examined the attitudes
of class peers to the use of Key Word Sign by students with Down syndrome. More
often, use of sign was limited in the few studies in which it was reported: for exam-
ple, in one study, a student increased her use of HELP following an intervention of
embedded instruction (Johnson & McDonnell, 2004). Access to or use of low tech
AAC included communication books (e.g., Hughes et al., 2013) or other ways of
displaying graphic symbols, such as strips as often used with the Picture Exchange
Communication System (PECS) (e.g., Kravits et al., 2002) or were used as visual
supports, such as in pictured social stories (Schneider & Goldstein, 2010). High tech
AAC, mostly speech generating devices (SGD), such as applications on an iPad™
and dedicated devices, were incorporated into or used by participants to varying
extents across 75% (n=21) of studies. In some studies, they were one of multiple
AAC systems: for example, Hunt et al. (2002) included three students who used or
had previously used different forms of AAC.

Although AAC featured in many intervention studies, in only six was the aim to
improve AAC use (Table 1). In three studies, it was the sole aim: these were to exam-
ine the efficacy of the PECS (Ganz & Simpson, 2004) and access to AAC (Stoner et
al., 2010), and compare across types of high tech AAC in terms of student prefer-
ences and interactions (Fleury et al., 2019). Often, improved AAC use was targeted
in addition to other aims: Examples were improving peer interactions (Biggs et al.,
2018; Biggs et al., 2017; Kravits et al., 2002), which featured in 10 (36%) stud-
ies, with peers also being mediators of the intervention in two (Herbert et al., 2020;
Simpson & Bui, 2016). Peers also featured in three studies about friendships experi-
enced by students with complex communication needs (Anderson et al., 2011; Biggs
& Snodgrass, 2020; Ostvik et al., 2018). Peers also featured in studies examining
perceptions of, or attitudes towards AAC as used by fellow-students (Bowles & Fri-
zelle, 2016; Hughes et al., 2013). In six studies (21%), academic skills were taught
and incorporated the use of AAC, including those relating to literacy (e.g., reading,
spelling) (Asher & Nichols, 2016; Ferm et al., 2001), robot programming (Adams &
Cook, 2014) and science concepts (Wu et al., 2020). Relatedly, Schneider and Gold-
stein (2010) examined the role of pictured social stories in improving on-task behav-
iour to enhance academic participation. Less frequent were studies in which the roles
of adults, in particular teachers, teaching assistants (referred to using various terms
across studies) and speech language pathologist, were explored in terms of effective
and collaborative teams in classrooms in which AAC was integrated (Asher & Nich-
ols, 2016; Hunt et al., 2002; McSheehan et al., 2006). Also explored were the roles
of general education teachers to support academic learning for one student increasing
her sign for HELP following embedded instruction (Johnson & McDonnell, 2004).
In addition, the outcomes of training teacher assistants to support use of AAC, peer
interactions and academic learning were examined (Chung & Carter, 2013; Chung &
Douglas, 2015).

Across studies, 82 students with disability were primary participants. In most stud-
ies (n=22, 78%), they were selected on the basis of using or requiring AAC, but
were not necessarily described as being proficient in its use; Biggs et al. (2017), for
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example, noted that prior to the study, one participant required prompting to use his
SGD, which he refused to use outside of a therapy session, as did another partici-
pant. In fact, the extent to which AAC use was functional prior to study participa-
tion was usually difficult to determine from descriptions. The number of students
with disability as participants ranged from 1 to 16 (mean = 3.3, mode =1) across the
28 studies. The small participant sample numbers may reflect the predominance of
SCED (n=13, including one mixed methods) to evaluate intervention efficacy. No
other experimental designs were used in inclusive setting studies. Rather, quantitative
descriptive studies (including AB designs) were used to document improvements in
targeted skills. In addition to use of SCED, peer interactions were explored through
qualitative designs (n= 4), as were friendships (n=2), and to explore access to (n=1)
and perceptions of AAC (n=1).

Overall, classroom peers participated across 11 studies, numbering from 1 to 38
(mean = 12.6, mode = 6). The largest sample of peers participated in a study into
classroom peer acceptance of communication books and support of conversations:
interactions of any of 38 peers with 6 students with disability were compared across
a multiple baseline (across students with disability) design (Hughes et al., 2013). In
three studies, only peers participated, but in these, their friendships with (Anderson
etal., 2011; Biggs & Snodgrass, 2020) and attitudes towards students who used AAC

Table 2 Descriptions of study Category Description
aim categories Communication Increases in communication through AAC,
skills including learning to use one or more types
of AAC
Access to AAC Improve or provide access to one or more
types of AAC
Compare across Compare outcomes across two or more AAC
AAC modalities or systems
Academic skills Improve skills relating to curriculum, such as
spelling, reading, numeracy or mathematics
Peer interaction Improve or evaluate aspects of interactions
with classroom peers by students who use
AAC
Peer mediation Examine the effect of interventions or

strategies delivered by classroom peers on
the communication and/or interactions of
students using AAC

Perceptions of AAC  Explore attitudes and responses to the use of
AAC, most often by peers of students using
AAC

Adult training Examine the effect of training adults (usually
teachers or paraprofessionals) on the com-
munication of students using AAC

Team effectiveness  Effects on communication of team focused
on supporting students use of AAC.

Friendships How friendships between students who
use AAC and their classrooms peers were
formed or their characteristics
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in their classes (Bowles & Frizelle, 2016) were sought. In these studies, the students

who used AAC were not direct participants (see Tables 1 and 2).

Quality Appraisal

The MMAT results are summarised in Table 3. Five studies were excluded as they
did not pass one or both screening questions: further appraisal was completed for
the other 23 studies. The effectiveness of AAC in achieving targeted outcomes was
explored in 12 SCED (the only experimental designs) studies (including in one mixed

Table 3 Frequency of studies scoring “yes” on each criteria of the mixed methods appraisal tool (n=24)

Qualitative Criteria Yes
Qualitative (n=7)*

1.1. Is the qualitative approach appropriate to answer the research question? 7
1.2. Are the qualitative data collection methods adequate to address the research question? 7
1.3. Are the findings adequately derived from the data? 7
1.4. Is the interpretation of results sufficiently substantiated by data? 7
1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation? 7
3. Quantitative non-Randomized (n=1)*

3.1. Are the participants representative of the target population? 1
3.2. Are measurements appropriate regarding both the outcome and exposure/intervention? 1
3.3. Are there complete outcome data? 1
3.4. Are the confounders accounted for in the design and analysis? 0
3.5. During the study period, is the intervention/exposure administered as intended? 0
3a. Quantitative Experimental Single Case Designs (n=11)*

3.1. Are the participants described with sufficient detail? 10
3.2. Are measurements appropriate regarding both the outcome and exposure/intervention? 9
3.3. Are there complete outcome data? 10
3.4. Are the confounders accounted for in the design and analysis? 9
3.5. During the study period, is the intervention/exposure administered as intended? 8
4. Quantitative Descriptive (n=3)

4.1. Is the sampling strategy relevant to address the research question? 2
4.2. Is the sample representative of the target population? 0(NA)
4.3. Are the measurements appropriate? 3
4.4. Is the risk of nonresponse bias low? 2
4.5. Is the statistical analysis appropriate to answer the research question? 3
5. Mixed methods (n=1)

5.1. Is there an adequate rationale for using a mixed methods design to address the research 1
question?

5.2. Are the different components of the study effectively integrated to answer the research 0
question?

5.3. Are the results adequately brought together into overall interpretations? 0
5.4. Are divergences and inconsistencies between quantitative and qualitative results ad- 0

equately addressed?

5.5. Do the different components of the study adhere to quality criteria of each tradition of the

methods involved?

a=excludes studies that fell into the category but did not pass screening questions, hence were not

appraised further
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methods study). Of these, one study did not pass the screening questions as a result
of having a number of objectives that were not clearly structured around specific
research questions or aims (Hughes et al., 2013). Of the remaining 11 SCED, the
number that met each MMAT criterion ranged from 8 to 10. The most frequent prob-
lems were with reporting of fidelity measures or outcomes, such as in two studies
in which PECS was the independent variable (perhaps because it is a manualised
program) (Ganz & Simpson, 2004; Kravits et al., 2002). In addition, control was not
demonstrated in one study: Ganz and Simpson (2004) did not include a baseline,
noting the reason was to adhere to the program, but as a result, control was lost;
Schneider and Goldstein (2010) did not achieve a stable baseline for one participant
in a multiple baseline design.

Closer examination of the aims and findings of the SCED studies (Table 1) shows
a focus on peers in terms of improving social interactions with students who used
AAC in six studies (e.g., Biggs et al., 2018; Hughes et al., 2013), with four also
addressing peer mediation on interactions and, in some cases, the student with dis-
ability’s use of AAC (e.g., Biggs et al., 2017; Herbert et al., 2020; Wu et al., 2020). In
considering the potential benefits of school inclusion in both enhancing the extent to
which students who use AAC become part of the social milieu and can access the cur-
riculum, the study by Wu et al. (2020) is noteworthy. In this SCED study, the effect
of peer mediated instruction and access to an SGD programmed to contain relevant
academic vocabulary was demonstrated in terms of increased knowledge of science
concepts, peer interactions and use of various AAC modalities.

Although only experimental studies can directly address the extent to which AAC
is effective in supporting inclusion, studies of social/ conversational interactions
and friendships provided insight into the role of AAC. These studies were largely
of high quality, with only one failing to meet the screening criteria (Sundqvist et al.,
2010), and the others meeting all qualitative design criteria. In these studies, friend-
ships between students who used AAC and their general classroom peers featured
(Anderson et al., 2011; Biggs & Snodgrass, 2020; @stvik et al., 2018). Biggs and
Snodgrass (2020) compared friendship formation between students who used speech
and those in which one friend used AAC. In friendship formation, some students
tended not to rely on their AAC, but rather their extant pre-symbolic communication,
such as vocalizations, gestures and facial expression. Similarly, @stvik et al. (2018)
found that AAC played a limited role in establishing friendships, although parents
and teachers gave it greater prominence, believing student competence in using AAC
demonstrated their agency. Rather, opportunities to spend time together and share
activities (academic and social) were found to support affinity through recognising
shared characteristics and time for intimacy (Biggs & Snodgrass, 2020), and experi-
encing reciprocal benefits from the friendship (Anderson et al., 2011).

Discussion
Findings from this review indicate that research into AAC for school aged students

with complex communication needs is firmly established in segregated settings,
where over 80% of studies published over the period of 20002020 in English were
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conducted. Of the 28 studies of students within inclusive settings, most were from the
US, perhaps reflecting its large population and that it dominates research into the edu-
cation of students with disabilities, more broadly: In the review of studies conducted
in segregated settings, for example, almost half were conducted in the US, with the
remainder from across 15 other countries (Iacono et al., 2022). The US was also early
to introduce legislation intended to realise the human right to education for students
with disability in environments considered least restrictive (Wehmeyer et al., 2020).
Such legislation has provided a model for other countries more recently committed
to inclusive education (Wu et al., 2020).

The reason for situating most research in segregated settings could well reflect an
ongoing resistance to full school inclusion of students with extensive support needs,
such that they remain in special schools or classrooms that are separate from the
mainstream, and hence, from peers without disabilities (Wehmeyer et al., 2020). This
possibility was evident in the study by Anderson et al. (2011) in which they noted
difficulties with recruitment because “... few children with severe cerebral palsy
who used an SGD could be found within the mainstream education system” (p. 89).
More recent studies reflect a similar dominance of segregated settings, such that even
in inclusive setting studies, it was apparent that many students spent much of their
school days in special education classrooms or resource units (e.g., Herbert et al.,
2020). Often, their time with peers was limited: it may have occurred regularly (e.g.,
Schneider & Goldstein, 2010), but for varying amounts of the school day (Biggs &
Snodgrass, 2020) or mainly for the purposes of data collection (e.g., Biggs et al.,
2018).

In terms of the scope of the inclusive school setting research and regardless of
the time spent in the inclusive setting, classroom peers played a central role. They
were often direct participants in order to better understand (a) conversations between
students who used AAC and classmates (Clarke et al., 2013; Clarke & Wilkinson,
2008); (b) how they could support the social and academic inclusion of students (e.g.,
Simpson & Bui, 2016), including shifting this role from teachers (Wu et al., 2020)
or teacher assistants (Biggs et al., 2017); and (c) their friendships with students with
complex communication needs, who may or may not have used AAC functionally or
efficiently (Anderson et al., 2011; Ostvik et al., 2018).

The focus on peers was motivated in a number of studies by concerns about stigma
(Anderson et al., 2011; Bowles & Frizelle, 2016) or poor attitudes towards students
who use AAC (Bowles & Frizelle, 2016) and their social isolation arising from most
interactions occurring with adults rather than classroom peers (Chung et al., 2012).
Even students with complex communication needs who relied on pre-symbolic means
were found in one study to increase interactions with peers through training provided
by teacher assistants or peers (Biggs et al., 2018). The reliance on non-symbolic
communication or speech that was difficult to understand was sometimes the result
of a lack of vocabulary on AAC systems that would enable formulating the most
appropriate message in a peer interaction, which did pose challenges for peer-AAC
user conversations (Anderson et al., 2011). Yet, competence in AAC use may be of
greater concern to adults, such as parents and teachers (@stvik et al., 2018; Stoner et
al., 2010), than to students. From the perspective of students, being part of the same
academic and social activities that provided opportunities for sustained engagement
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was found to be more central to forming and sustaining friendships (Biggs & Snod-
grass, 2020).

Within the inclusive education settings, students did need to navigate the differ-
ences in interactions associated with complex communication needs and reliance on
AAC. Observational studies have shown that students with disabilities tend to inter-
act more with adults than peers in the classroom (Chung et al., 2012; Simpson et al.,
2000) or to take a passive role with peers (Chung et al., 2012). Further, the nature
of conversations between students with complex communication needs relying on
AAC and their speaking peers was found, through detailed conversational analysis
(Clarke et al., 2013; Clarke & Wilkinson, 2008), to differ in certain aspects from
those between speaking peers. Peers were able to accommodate these differences,
however, such as by repetition of messages delivered through the SGD (Clarke et
al., 2013). Still, differences were also found in the nature of friendships or how they
were formed, but Biggs and Snodgrass (2020) argued that these friendships were of
no lesser quality than those between speaking peers.

The 12 appraised studies that were experimental (i.e., SCED) or included an
experimental component (39%) addressed varied aims, making synthesis of out-
comes from the different interventions difficult. Most did meet key criteria required
to demonstrate rigor, providing empirical evidence that, within inclusive school set-
tings, students could be taught to increase their communication (Kravits et al., 2002)
and academic skills (Wu et al., 2020) through access to AAC. Furthermore, inter-
vention targeting interactions, whether delivered by adults (e.g., Chung & Douglas,
2015) or peers (Biggs et al., 2017; Wu et al., 2020) could increase the reciprocity of
interactions between peers with and without disability, as could interventions provid-
ing access to AAC (Kravits et al., 2002).

Implications

The results of this review show the potential of AAC in supporting inclusive educa-
tion of students who use or stand to benefit from AAC. Because studies in which
students were removed from the classroom or interactions with peers to learn use
of AAC, without generalization data collected within these contexts, the extent to
which direct interventions are needed to teach its use first remains unclear. Wu et al.
(2020) provided an example in which such removal from the natural setting of the
classroom did not occur. They found that peers could be effective mediators in sup-
porting the use of SGD by students with complex communication needs who had no
previous AAC experience, while teaching science concepts (the dependent variable).
Students in this study increased their use of SGD as well as non-AAC communica-
tion following intervention, with the added benefit of increased peer interactions.
Further, studies relying on observational and qualitative methods provided outcomes
that might call into question an assumption that students need to be effective users
of AAC before they can become part of the social milieu of the classroom and form
friendships with classroom peers: that is, that gains in AAC use can be made when
intervention occurs in the classroom or with class peers in various school activities.
Close examination of the SCED and the qualitative studies shows that opportunities
to be fully included enable students with and without disability to share social spaces,
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which, in turn provide the chance to work out each other’s communication (Biggs &
Snodgrass, 2020) and what they bring to the friendship (Anderson et al., 2011; Ostvik
et al., 2018). These friendships do look different, but there is evidence of accommo-
dation, such that children can learn “to better understand their friend’s idiosyncratic
communication forms” (Biggs & Snodgrass, 2020, p. 91).

These findings point to a key tenet in AAC practice to disregard prerequisite mod-
els in favour of one in which students are supported to participate within the environ-
ments they choose, as reflected in the Participation Model (Beukelman & Mirenda,
2012). Hence, rather than supporting the use of AAC within segregated settings or
withdrawing students from classrooms to teach communication skills, the potential
for AAC to support inclusion is perhaps better realized by observations of students
and their peers within inclusive classrooms, then providing the supports that facilitate
full educational and social inclusion on the basis of those observations. Building the
research base for this approach will rely on future studies that combine non-experi-
mental (e.g., natural observations, qualitative) with experimental intervention stud-
ies, with both situated within the inclusive classroom or other school environment.

Limitations

The search strategy failed to yield studies published in languages other than English,
which met inclusion criteria. It is possible that the search terms were not sensitive
to variations in other languages, or that the databases did not capture non-English
papers, resulting in a bias towards English-speaking countries. A solution may be
stakeholder consultations, as recommended as optional for scoping reviews by
Arskey and O’Malley (2005). Furthermore, extending the search to include grey lit-
erature, typically sourced through non-commercial publications (White et al., 2013),
such as on government or organizational websites or in academic library reposito-
ries, may have resulted in greater international representation and avoided potential
bias towards studies in which there have been significant or positive findings. Of
course, inclusion of grey literature requires additional scrutiny in a review of peer-
reviewed studies because of a lack of quality control or criteria for publication that
vary within those journals (White et al., 2013). Reaching out to the international com-
munity in AAC to identify terms, and databases and other sources is recommended
for future reviews. The findings of this scoping review could also inform a more nar-
rowly focused systematic review of experimental studies or synthesis of qualitative
research that address specific outcomes. Exploring peer interactions and friendships
for students with complex communication needs may prove fruitful in efforts to bet-
ter understand the role of AAC in supporting educational inclusion.

A further limitation was that it was not always clear if students met criteria for
either complex communication needs or high support needs. This problem was partly
the result of differences in participant description details provided and partly a lack
of agreed definitions and specific operational criteria for either characteristic. In our
attempts to ensure all relevant studies were captured and address the research ques-
tions, over-inclusion may have ensued.
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Conclusions

The findings of this research synthesis show that, since 2000, AAC research in schools
has occurred largely in segregated settings. The findings from a minority of studies
conducted in mainstream schools and classrooms suggest that the potential for AAC
to support inclusive education of students with complex communication needs can
perhaps best be realized through enhanced opportunities for shared experiences and
interactions with peers without disability. Research into the most effective forms of
AAC and methods to support communication continue to have a place in evidence-
based education and practice, but perhaps not at the expense of full school inclusion
of students with complex communication needs.
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