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ABSTRACT
People with complex communication needs (CCNs) can use high-
tech augmentative and alternative communication (AAC) devices
and systems to compensate for communication difficulties. While
many use AAC effectively, much research has highlighted chal-
lenges – for instance, high rates of abandonment and solutions
which are not appropriate for their end-users. Presently, we lack
a detailed survey of this field to comprehend these shortcomings
and understand how the accessibility community might direct its
efforts to design more effective AAC. In response to this, we con-
duct a systematic review and taxonomy of high-tech AAC devices
and interventions, reporting results from 562 articles identified in
the ACM DL and SCOPUS databases. We provide a taxonomical
overview of the current state of AAC devices – e.g. their interac-
tion modalities and characteristics. We describe the communities
of focus explored, and the methodological approaches used. We
contrast findings in the broader accessibility and HCI literature to
delineate future avenues for exploration in light of the current tax-
onomy, offer a reassessment of the norms and incumbent research
methodologies and present a discourse on the communities of focus
for AAC and interventions.
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• Human-centered computing→ Empirical studies in acces-
sibility; Accessibility technologies.
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1 INTRODUCTION
Approximately 2.2 million people in the UK and 1.3% of the US
population experience a form of communication impairment [18].
Humphrey Curtis, Timothy Neate, Carlota Vazquez Gonzalez. This is the accepted 
version of the paper, hosted by the authors. Definitive version published at ASSETS 
and found here: https://doi.org/10.1145/3517428.3544810

Critically, challenges in human social and communication skills
subject individuals to many risks such as: negative social interac-
tions [122], employment challenges [156], educational access [48],
mental health disorders [76] and a myriad other challenges [131].
Equally, communication and freedom of speech is protected un-
der UN legislature [120] and revered as the very “essence of hu-
man life” [105]. Aided and unaided AAC strategies and systems
serve to remediate communication difficulties experienced by in-
dividuals and communities with complex communication needs
(CCNs) [126]. In particular, high-tech aided AAC devices encap-
sulate the most advanced electronic AAC technology for example
speech generating devices (SGDs) or voice output communication
aids (VOCAs) [42]. Data on the prevalence of specifically high-tech
AAC is limited, however there will be an increase in the number of
individuals requiring AAC interventions [9, 107, 135]. Also, there
has been sustained academic research into high-tech AAC devices
and interventions since the formation of the International Society
for AAC (ISAAC) in 1983 and the AAC journal in 1985 [155, 183].
Since then, high-tech AAC has been developed to support wide age
ranges [106] and serve many communities [135]. In many cases,
high-tech AAC devices and interventions have contributed to pos-
itive and successful outcomes for individuals with CCNs whilst
advances in computer technology, machine learning (ML) and ar-
tificial intelligence (AI) hold much promise for future high-tech
AAC [140, 185].

1.1 High-tech AAC Device Abandonment and
Fellow Systematic Reviews

Numerous HCI researchers, including Bircanin et al. [20], Ibrahim
et al. [81], Norrie et al. [140] have noted that high-tech AAC de-
vices too often experience a high rate of abandonment amongst
their target community. The reasons for abandonment of high-tech
AAC devices are far ranging and vary dependent on the community
and intervention circumstances [140]. However, research has found
that high-tech AAC devices can be frustrating to use, unreliable,
slow [92, 140] and ineffective for certain common communication
interactions leading to breakdowns and misalignments [81, 92].
Other problems noted by research include that high-tech AAC
devices carry a stigma [128], are too expensive [65], hard to pro-
gram [33] and inconsiderate of cultural factors [100] – making
high-tech AAC devices simultaneously challenging for their users,
close caregivers, specialists and wider communities to adopt. At
the same time high-tech AAC has often been found to inadequately
adapt to their users communication strengths and weakness or
offer pathways for multimodal or embodied forms of communica-
tion [81]. In light of these criticisms, we believe it is important to
reflect on the full body of high-tech AAC research with a systematic
review (SR) of the literature and taxonomic overview of devices
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fostering novel pathways for improving high-tech AAC devices,
interventions and research.

There are several pre-existing SRs into AAC, which typically fo-
cus on research interventions for specific communities and groups.
Beukelman et al., studied AAC interventions for adults with neu-
rological conditions [17], Biggs et al., reviewed interventions for
children with CCNs [19], both Holyfield et al., and Logan et al., ex-
amined AAC interventions amongst people with autism (ASD) [77,
111], van der Meer et al., analysed interventions for individuals
with developmental disabilities (IDDs) [182] and Simacek et al.,
focused on AAC interventions amongst individuals with multiple
disabilities [165]. Lastly, Moorcroft et al., assessed research on bar-
riers in the provision of low-tech and unaided AAC [130]. Some
SRs have even focused specifically on high-tech AAC devices and
interventions. Baxter et al., conducted two reviews of high-tech
AAC interventions, barriers and facilitators [11, 12]. Whilst, the re-
maining high-tech AAC reviews focus on interventions in specific
communities and groups. Morin et al., provided a meta-analysis of
AAC interventions for people with IDDs [131], Still et al., exam-
ined interventions for people with ASD [170] and lastly Ju et al.,
considered high-tech AAC interventions amongst ICU patients [89].

Despite this previous research, at present there is not a broad
survey of the literature including analysis of the earliest and latest
high-tech AAC research. Consequently, this review and taxonomy
will look to supplement the following three research gaps vacated
by the previous SRs. Firstly, previous SRs were focused on clinical
practice over HCI and device-orientated development – failing
to establish a taxonomy of high-tech AAC, which supports the
development of future generations of devices. Secondly, previous
SRs did not track the prevailing research methods and capture data
on the studies undertaken. Thirdly, previous SRs have not captured
broad data on which communities have comparatively currently
received the most high-tech AAC research. Additionally, the SRs
predate the recent criticisms of high-tech AAC (c.f. [20, 81, 140]) and
offer no comparison with the Mack et al. findings from reviewing
accessibility research [112].

1.2 Research Questions and Contributions
To focus our contribution we initially developed three research
questions:

RQ1: What is the current taxonomy and dominant characteristics
of high-tech AAC?

RQ2: What research methods are used to contribute towards the
design and study of high-tech AAC devices and interven-
tions?

RQ3: Who does high-tech AAC devices and interventions focus
on?

The three research questions support the review and analysis
of previous high-tech AAC research – quantitatively evaluating
the design of devices, methodologies and communities of focus.
The research questions capture data to enable the identification
of notable research gaps, development of strategic directions for
future research and support cross-comparison with the Mack et
al., research [112]. Thereby supporting more novel, successful and
long-term high-tech AAC interventions. To answer these three

research questions, mapped in Figure 1, we have four contributions
in this paper:

(1) We have built an open-source data-set of 562 coded papers
from 1978-2021 focused on research into high-tech AAC de-
vices and interventions encompassing peer-reviewed articles
using 2021 PRISMA guidelines [153].

(2) We present the first SR and taxonomy of high-tech aided
AAC devices within the ACM literature. The taxonomy of
high-tech AAC was developed in three ways: (a) collecting
an inventory of the interaction experience through coding
high-tech AAC devices’ input and outputs (b) understanding
the features of high-tech AAC devices through coding the
interface layout and scalar attributes (c) understanding the
communication facilitated via coding the communication
model/type facilitated by the device.

(3) We provide an analysis of the methodologies, roles, and
communities of focus within high-tech AAC interventions
and research. This data is then cross-analysed with the Mack
et al. SR of accessibility research [112], which we consider to
be normative standards for accessible computing research –
to gain an understanding of similarities and differences with
wider accessibility research.

(4) We provide implications for future research on high-tech
AAC devices and interventions. In the discussion, we identify
directions for future scientific investigations and high-tech
AAC development. With almost 40 years of preceding re-
search, we consider this contribution significant for new
researchers to improve the development of future high-tech
AAC devices and decrease the current high rates of aban-
donment [81].

2 BACKGROUND AND RELATEDWORK
We outline the key related work on SRs of high-tech AAC and frame
our work in communication research; discussing the models and
types of communication for developing the codebook.

2.1 Related Work in High-tech AAC
Although no SR and taxonomy of high-tech AAC has been pub-
lishedwithin the ACM literature, previous research has explored the
design and barriers of high-tech AAC [11, 12, 166]. Plus, previous
research has considered specific sub-areas including high-tech AAC
interventions for aphasia [181], autism [170] and ICU patients1 [89].

2.1.1 Related Taxonomies and Investigations of AAC Design and
Barriers. The closest contribution to a taxonomy for high-tech AAC
is a paper by Belani presenting a usability requirements taxonomy
for mobile AAC services [14]. Belani’s taxonomy inherits from sys-
tems engineering and focuses on accessible software principles: the
context of AAC usage, user relations and the principles of simplicity,
supplementing and trustworthiness [14]. Furthermore, this taxon-
omy tries to develop a set of augmentative requirements differing
from our systematic investigation of the pre-existing literature and
consequent device taxonomy2 [14, 30]. Barriers and facilitators of

1Critical research has considered the efficacy of high-tech AAC through consumer
perspectives [24] and as an evidence based practice [131].
2See Brudy et al.’s, taxonomy of the cross-device computing domain [30].
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Figure 1: Flow diagram presenting an overview of the fig-
ures and tabular contribution towards each research ques-
tion. 1.2: Figure 4 and Tables 2, 3, 4. 1.2: Figures 5, 6 and Ta-
bles 6, 7, 8. 1.2: Tables 9, 10, 11.

high-tech AAC are explored in 2 SRs by Baxter et al. [11, 12]. In
their first SR of 27 papers, they identified several key themes – 11
papers described the limited reliability of high-tech AAC devices, 8
papers highlighted the difficulties of learning how to operate de-
vices and 6 papers discussed inappropriate voices/words generated
by devices within specific cultural contexts3 [11]. Turning to their
second and more extensive SR of 65 papers and interventions from
2000-10 [12]. In order of frequency, Baxter et al. report that the
most common community of focus for high-tech AAC interventions
were 14 studies focused on aphasia from non-progressive causes, 13
focused on interventions with people with autism disorder (ASD),
12 considered interventions for adults with cerebral palsy whilst
other communities faced a smaller subset4 [12].

2.1.2 Sub-areas of High-tech AAC. SRs considering sub-areas of
high-tech AAC interventions to a greater extent report optimistic
results. For people with aphasia (PWA), Sandt-Koenderman’s SR
emphasised the need for AAC devices to be “tailor made”, taking
advantage of PWAs residual language skills and communicative
strengths [181]. In contrast, Still et al. perform an SR focused on

3Secondary themes from the research include needs for staff training, limitations of
technical support, decision difficulties faced by families whilst selecting an AAC device
and negative communication rates with the AAC device [11].
4Other findings of the research include that devices were found to be beneficial in
enhancing communication across a broad range of diagnoses and age ranges [12].

high-tech AAC interventions for individuals under the age of six-
teen with ASD [170]. They found portable SGDs have been fre-
quently favoured for interventions – in particular, iPod and iPad-
based applications and intervention results were positive for teach-
ing requesting skills [170]. Within a hospital setting for voiceless
ICU patients, Ju et al. performed an SR considering adoption and
effects of a high-tech AAC intervention [89]. From the 18 stud-
ies qualitatively synthesised with the TAM model, they found that
high-tech AAC was easy to learn and use in most studies – with
customisation and portability of devices most important for pa-
tients [89]. For future positive development of high-tech AAC tech-
nologies, they encouraged further collaboration directly with ICU
staff and patients [89]. Although not specifically high-tech AAC
research, broader accessibility scholarship has offered meaningful
reflection that should shape future high-tech AAC interventions.
Scholars have accepted the importance of not “medicalizing” dis-
ability5 [45, 112]. In this vein, AAC devices should not serve as
assistive technologies to fix people living with communication dis-
orders. Bennett et al. [15] have effectively conceptualised this form
of technology through a notion of independence – in which the
high-tech AAC device itself incorrectly serves as a dependent in-
terface to communicating with the environment and others6 [15].
Instead, we believe high-tech AAC should be guided by Bennett
et al.’s interdependence framing of assistive technology (AT) – re-
framing high-tech AAC as an assistive technology (AT) that all can
freely engage and leverage to interface and communicate with the
environment [15].

2.2 Models and Types of Communication
High-tech AAC is developed based upon our understanding of com-
munication and models of successful communication exchanges
between human parties. Here, we discuss three recognised models
of communication and two types of communication – this scholar-
ship directly influenced the categories and sub-codes used in our
taxonomy of devices and high-tech AAC codebook.

2.2.1 Models of Communication. The most basic model of com-
munication that high-tech AAC can support is the original model
of communication i.e. Shannon-Weaver sender-receiver or Linear
model [161]. The model consists of just four parts7 and mirrors the
functioning of radio and telephone technology – for instance the
sender delivers a message using a high-tech AAC device, the chan-
nel is the AAC device speaker, and the receiver hears the sender’s
message [161]. Within this model, information is solely transmitted
between the two parties. Yet, Ibrahim et al., have criticised high-
tech AAC devices that exclusively support sender-receiver and
linear communication [81]. Emphasising Kraat et al.’s research [98]
, Ibrahim et al. argue that high-tech AAC communication should
be much more dynamic made up of people, the setting, rules of
language use and situated within the context [81]. In contrast, the
Interactive model offers more dynamic communication. Here, high-
tech AAC supports the feedback flow between sender and receiver
5Mankoff et al., has called for greater representation of disabled people in accessibility
research – in the same vein as Mack et al., we provide some empirical metrics of
representation within our dataset [112, 114].
6Limiting the AAC users’ autonomy, perpetuating social stigma and increasing
marginalization by exacerbating social differences.
7These parts are: (1) sender, (2) message, (3) channel, and (4) receiver.
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– feedback can be verbal (i.e., “yes” or "no" or nonverbal i.e., a nod
or smile) [190]. However, the feedback provided by the high-tech
AAC is not simultaneous and can be potentially slow or indirect.
Lastly, the Transactional model is the most dynamic – senders and
receivers are now considered communicators [10]. Now, high-tech
AAC communication is a co-created process with instantaneous
feedback between parties [10]. Although challenging, high-tech
AAC must look to support interactive and even transactional com-
munication where communication is an embodied, meaningful and
multimodal experience for its users [81].

2.2.2 Types of Communication. Broadly there are two exclusive
types of communication, which high-tech AAC can enrich: non-
verbal and verbal8. Verbal communication is the use of words to
convey a message whether that be written or dialogue [84]. Ex-
amples of verbal communication include oral forms i.e., speech
and written forms e.g., letters and text messages [84]. In contrast,
non-verbal communication explains the processes that convey a
message in a form of non-linguistic representations [75]. Examples
of non-verbal include gestures, sign language, facial expression,
and eye contact [75]. Most high-tech AAC devices do not equally
support both types of communication. High-tech AAC to augment
and enhance users’ verbal communication has taken precedence
over supporting non-verbal forms [180]. Instead, high-tech AAC
should consider and enhance both types of communication for
successful outcomes [80]. For instance, Valencia et al.’s physical
expressive objects successfully increase augmentative communica-
tors (ACs) agency in conversations with unfamiliar partners using
solely non-verbal messages and signals [52, 180].

3 METHODS
In this paper we followed PRISMA 20219 procedures for SRs [153]
with secondary support from Siddaway et al. [162] and Silva et al.’s
SR guidelines [164]. Firstly, we consider the scope of our investiga-
tion via defining high-tech AAC. Secondly, we discuss methods for
creating a dataset using PRISMA guidelines. Thirdly, we describe
the qualitative, quantitative and programmatic analysis methods of
this study.

3.1 Scope
We start by presenting our definition of high-tech AAC devices and
interventions. AAC comes in many forms to support a variety of
communities and needs - therefore a clear definition for the scope
is significant [18]. Unaided AAC interventions use no equipment
i.e., signing or body language [130]. For unaided AAC research
there are several pre-existing SRs, such as: [130]. By contrast, aided
AAC interventions encompasses any enabling aids or technologies
used to support or replace communication for those with CCNs
thereby enriching the production or comprehension of communi-
cation [126]. However, this equipment comes in a wide variety of
form factors [18]. Aided AAC devices are categorised as no, low,
medium and high-tech [18]. Low-tech AAC devices do not require
electricity or battery power [130]. Typically, they are simple props

8Sometimes re-conceptualised with more types of communication considered such as
written or visual.
9The PRISMA acronym stands for Preferred Reporting Items for Systematic reviews
and Meta-Analyses.

to foster communication such head/mouth sticks to enable point-
ing, pen, paper, and eraser boards for drawing or writing to even
customised analogue systems such as communication boards and
books [130]. Medium-tech AAC devices encapsulate very simple
electronic devices with basic technology [142]. Examples include
battery powered switches or buttons that communicate one or two
messages, an LED light, or appropriated technology devices such
as motion toys, radios, and fans [142]. Therefore, high-tech aided
AAC devices encapsulate the most advanced electronic AAC tech-
nology with multi-message vocabularies – for example, SGDs or
VOCAs [17]. High-tech AAC devices vary in shape and size, poten-
tially with dynamic displays for depicting letters, words, phrases,
pictures and/or symbols that the communicator navigates to ex-
press messages [4]. They differ in size, weight, and portability as
well as access methods – either direct selection of a screen/keyboard
with a body part, pointer, or eye gaze adapted mouse/joystick or
indirect selection forms such as switches and scanning [18, 46, 142].
Our operational definition of high-tech AAC is established by the
following three requirements:
Req1: Our scope addresses AAC research. AAC encompasses tools

and strategies that individuals use to supplement communi-
cation [42]. Communication is multimodal and takes many
forms i.e., speech, glance, text, gestures, facial expressions,
sign language, symbols, pictures, SGDs etc. contingent upon
the context and communication partner [98].

Req2: The paper must research aided AAC interventions and de-
vices. Aided AAC serves as hardware or software that is
used to supplement, enrich, or replace communication. Aided
AAC can take many forms and is categorised as low, medium
or high-tech.

Req3: The paper must address high-tech aided AAC interventions.
High-tech AAC refers to any AAC hardware, device, tools,
software or technologies powered by electricity that permits
the storage and retrieval of multiple electronic messages to
support or enrich the users communication.

Requirements 3.1 to 3.1 specify the scope of our investigation.We
wanted to focus on AAC research for individuals with CCNs. How-
ever, within this broad domain, we narrowed towards aided AAC
tools and devices deliberately designed to enrich verbal and nonver-
bal communication rather than unaided forms or systems. Equally,
we wanted to focus specifically on high-tech aided interventions,
meaning our scope avoids appropriated devices or low-tech forms
of AAC.

3.2 Dataset Establishment
There are many ways to conduct SRs, but to derive solutions for our
three research questions (i.e., 1.2– 1.2) we harnessed methods de-
tailed in PRISMA 2021 guidelines for reporting meta-analyses [153].
We describe in detail the following: identification, screening, eligi-
bility and snowballing depicted in Figure 3.

3.2.1 Identification. The role of the identification stage is to cap-
ture work that addresses the three research questions by performing
queries of the relevant scientific databases. We chose the ACMDL10

10https://dl.acm.org

https://dl.acm.org
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Figure 2: Flow diagram providing the scope of our investigation on high-tech AAC devices and interventions. For greater detail
please refer to 3.1, 3.1 and 3.1 detailed within the text.
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Figure 3: The PRISMA diagram [153] illustrating the reference frequencies of identification, screening, eligibility, snowballing
and inclusion stages of our SR and taxonomy of high-tech AAC devices and interventions.

and SCOPUS11 as two major electronic databases for Computer Sci-
ence and AAC research. Initially, we performed some preparatory
searches to broadly investigate the search space – before commit-
ting to a definitive search strategy. From this initial investigation,
we identified that the ACM database provided essential HCI papers
yet failed to include key research papers from the academic liter-
ature – such as the AAC journal. In contrast, SCOPUS offered a
broader search space containing literature from the AAC journal
and several other prominent venues for high-tech AAC literature.
For deciding keywords, we performed an analysis of the research

11https://www.scopus.com/

questions and extracted initial keywords – utilising these, we then
collectively iterated several times to produce synonyms for more
keywords including acronyms and common named high-tech AAC
devices e.g., voice output communication aids and speech generating
devices. We then developed methods to avoid returning high quan-
tities of false-positive papers – for instance, we decided to search
just title, abstract and keywords. Additionally, within the search
string we concatenated the keywords with OR plus AND connec-
tors to ensure the ordering of the terminology was coherent and
asterisks were liberally used to enable multiple and plural forms of
the keywords. For the ACM DL, the final query was:

https://www.scopus.com/
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"query":
{
Title: ((aac) OR (augment* AND alternat* AND communicat*) OR (comput* AND
assist* AND communicat*) OR (voice* AND output* AND communicat* AND aid*)
OR (alternat* AND augment* AND communicat*) OR (speech* AND generat* AND device*)) OR
Abstract: ((aac) OR (augment* AND alternat* AND communicat*) OR (voice* AND output*
AND communicat* AND aid*) OR (alternat* AND augment* AND communicat*) OR (speech*
AND generat* AND device*)) OR Keyword ((aac) OR (augment* AND alternat* AND communicat*)
OR (comput* AND assist* AND communicat*) OR (alternat* AND augment* AND communicat*) OR
(voice* AND output* AND communicat* AND aid*) OR (speech* AND generat* AND device*))
}

The ACM query returned 462 results. For the SCOPUS database
we queried solely the title field because initial testing with the
abstract and keyword fields resulted in too many false positives –
meaning featureless, large search spaces exceeding 20,000 papers.
Additionally, we performed an abstraction based on venue for the
SCOPUS query to limit the state space and number of papers. The
final relevant selected venues were titled with: AAC, technology,
aphasia, language and communication disorder. Meaning the final
SCOPUS query was:
(
TITLE-ABS-KEY(aac) OR TITLE-ABS-KEY(voice* AND output* AND communicat* AND aid*)
OR TITLE-ABS-KEY(speech* AND generat* AND device*) OR
TITLE-ABS-KEY(alternat* AND augment* AND communicat*) OR TITLE-ABS-KEY(augment*
AND alternat* AND communicat*)) AND (
LIMIT-TO ( EXACTSRCTITLE,"AAC Augmentative And Alternative Communication" )
OR LIMIT-TO ( EXACTSRCTITLE,"Lecture Notes In Computer Science Including Subseries
Lecture Notes In Artificial Intelligence And Lecture Notes In

Bioinformatics" )
OR LIMIT-TO ( EXACTSRCTITLE,"Augmentative And Alternative Communication" )
OR LIMIT-TO ( EXACTSRCTITLE,"Disability And Rehabilitation Assistive Technology" )
OR LIMIT-TO ( EXACTSRCTITLE,"Communication Disorders Quarterly" )
OR LIMIT-TO ( EXACTSRCTITLE,"Assistive Technology" )
OR LIMIT-TO ( EXACTSRCTITLE,"International Journal Of Language And Communication Disorders" )
OR LIMIT-TO ( EXACTSRCTITLE,"Advances In Intelligent Systems And Computing" )
OR LIMIT-TO ( EXACTSRCTITLE,"Conference On Human Factors In Computing Systems Proceedings" )
OR LIMIT-TO ( EXACTSRCTITLE,"Topics In Language Disorders" )
OR LIMIT-TO ( EXACTSRCTITLE,"Technology And Disability" )
OR LIMIT-TO ( EXACTSRCTITLE,"Aphasiology" )
OR LIMIT-TO ( EXACTSRCTITLE,"Assistive Technology Research Series" )
OR LIMIT-TO ( EXACTSRCTITLE,"Communications In Computer And Information Science" )
OR LIMIT-TO ( EXACTSRCTITLE,"Journal Of Special Education Technology" )
OR LIMIT-TO ( EXACTSRCTITLE,"Studies In Health Technology And Informatics" )
OR LIMIT-TO ( EXACTSRCTITLE,"Communication Sciences And Disorders" )
OR LIMIT-TO ( EXACTSRCTITLE,"Pervasivehealth Pervasive Computing Technologies For Healthcare" )
OR LIMIT-TO ( EXACTSRCTITLE,"ACM Transactions On Accessible Computing" )
OR LIMIT-TO ( EXACTSRCTITLE,"International Journal Of Speech Technology" )
)

The SCOPUS query returned 1,531 papers in total. All queries
were run on the 05/11/2021 and returned a combined 1,993 papers
in total from 1978-2021.

3.2.2 Screening. A quick scan of dataset titles revealed that some
of the 1,993 were out of scope and required manual removal during
the subsequent process of screening. Firstly, we discovered 39 du-
plicates and eliminated them from our dataset. Secondly, we read
titles, abstracts and keywords – removing papers not focused on
high-tech AAC research. Consequently, 595 of the results were
not papers within the research area and focused on factors such
as: advanced audio coding e.g., [38], digital content distribution
e.g., [95], communication routing algorithms e.g., [139] and pro-
teins amino acid composition e.g., [188]. A further 67 results were
clearly not full-text papers i.e., conference proceedings and 4 pa-
pers were removed for not being in English. Throughout screening,
an explanation file was developed where the first author provided
an index, reason, and explanation for the suggested removal of a
paper from the dataset. Subsequently, the second author reviewed
the dataset and explanation file for quality control purposes – to
jointly discuss any highlighted papers promulgating uncertainty
and verify removal suggestions made by the first author. Papers

were then only removed from the dataset once the two authors had
come to agreement. This screening process resulted in 1,288 papers
remaining in the dataset.

3.2.3 Eligibility. Following PRISMA guidelines – we formulated a
set of four eligibility criteria (3.2.3 through to 3.2.3) to further filter
out work irrelevant to the scope of our systematic literature review
and domain:
EC1: Availability of full-text. The full-text research paper is avail-

able and written in English to be accessible for the research
team.

EC2: Peer-reviewed academic research. The research must be peer
reviewed literature and academic. E.g., journal articles, con-
ference papers, and PhD dissertations. Other media forms
would be excluded.

EC3: Aided AAC research and interventions. The paper had to
clearly focus on aided AAC interventions – an AAC aid
is any device that is electronic or not, which is harnessed
to transmit and receive messages. In contrast, unaided AAC
interventions are those that do not require external tools
e.g., sign languages.

EC4: High-tech AAC interventions. The paper must include re-
search on high-tech aided AAC interventions. As defined
earlier, high-tech refers to the most advanced forms of aided
AAC – that being electronic devices that enable the retrieval
and storage of electronic messages to support and enrich
communication. There are a variety of high-tech AAC de-
vices in a multitude of different forms: such as a dedicated
device like a DynaVox e.g., [4], tablet and smartphone apps
e.g., [124], brain computer interfaces (BCI) e.g., [59] and even
wearables e.g., [54]. We wanted to incorporate as much of
this emergent literature as possible to provide an encompass-
ing analysis of high-tech AAC research.

The eligibility process involved the first author initially labelling
papers as in, out12 or unsure. Consequently from the 1288 papers
– 490 papers were included, 723 papers were excluded for failing
to meet eligibility criteria (3.2.3 to 3.2.3) and 75 labelled as unsure.
Checks on the labelling were performed by the second author and
followed by lengthy discussions on the unsure papers. Then from
the unsure papers 44 were included with a further 31 papers ex-
cluded. Once all procedures were completed, 534 papers remained
in the dataset for manual qualitative coding meaning in total 754
papers had been excluded.

3.2.4 Snowballing. Snowballing identified a further 28 papers on
the topic of high-tech AAC consisting of peer reviewed literature
from 1992-2021. Following guidance from Wohlin, we performed
snowballing iterations until dead ends were reached and no new
candidate papers were identified from forward or backward snow-
balling every paper [196]. The process of snowballing took 3 itera-
tions until Wohlin’s efficiency metric reached 0% [196]. Through
this, we identified 44 potential candidate papers from titles and
abstracts, yet upon further inspection all did not meet our eligi-
bility criteria for inclusion. After applying these, just 28 papers
were added to our dataset. Backward snowballing gave 18 papers
by studying the references of selected papers. Forward snowballing
12Each paper labelled as out – failed eligibility criteria was noted.
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presented 10 papers by studying the works cited utilising Google
Scholar. After snowballing our dataset was 562 papers in total.

3.3 Analysis
Analysis involved qualitative coding of the entire dataset and cal-
culating Fleiss’s Kappa inter-rater reliability (IRR)13 [53] to reach
agreement between the three authors. Following this, we program-
matically examined paper counts over the 43-year period, per-
formed quantitative data extractions for participant counts, de-
veloped an inventory of key high-tech AAC devices and analyzed
corresponding results found by the Mack et al., dataset [112].

3.3.1 Qualitative Analysis of the Dataset. We qualitatively coded
all 562 papers from 1978-2021. The process of coding and analysing
the dataset was performed by 3 scholars. We note that the proce-
dure of building and analyzing the dataset involved subjectivity
and we appreciate that our scholarship reflects our own biases and
beliefs. Authors and coders identified as male and female ofWestern
and Southern European backgrounds, with no accessibility needs.
The codebook is synthesized to provide data for our three research
questions (i.e., 1.2, 1.2 and 1.2). Shown in Table 1, the final code-
book included 16 categories with 2-10 subcodes each. Out of the
16 categories, 8 were developed by the research team and 8 based
upon the Mack et al., codebook for accessibility research [112]. The
8 categories adapted from the Mack et al., were to cross-analyse
high-tech AAC research with current normative accessibility stan-
dards14. In contrast, the 8 categories from the research team focused
on establishing a taxonomy and understanding of the dominant
characteristics of high-tech AAC devices. We wanted to code the
features and role of the device – its commercialism, inputs/outputs,
scalar attributes, communication types/model and scenarios of us-
age. This data would taxonomise and provide an understanding of
the current characteristics of high-tech AAC devices. The codes
were iterated by two authors using an iterative inductive analysis
approach – in which codes were independently developed and fi-
nally agreed between both parties. Indeed, the two authors would
regularly meet – to refine and eliminate existing codes or add new
codes. Qualitative coding took three months and IRR was calculated
between the three authors – to mitigate against bias and fatigue.
The second and third author retrospectively15 coded a random sam-
ple of 10% (N=60) of the dataset to provide a Fleiss Kappa IRR and
provide an opportunity for disagreements to be resolved through
consensus.

3.3.2 Quantitative and Programmatic Analysis. For quantitative
analysis, we programmatically analyzed paper counts for the full
43 year period and developed novel visualisations to demonstrate
our findings. Following this, we performed an analysis of partici-
pants counts for user studies – calculating mean, median, interquar-
tile range and standard deviation providing analysis for the entire
dataset and each community of focus. Then we constructed an
inventory of key devices regularly mentioned within the research

13An extension of Cohen’s Kappa for three raters or more [53].
14The identification of differences, advantages and limitations of high-tech AAC versus
wider accessibility standards we believe will improve future high-tech AAC devices
and interventions.
15The third author was new to the dataset and not involved in the code development
process – resulting in a marginally lower IRR versus other papers [112].

and analyzed corresponding results from the Mack et al., SR into
accessibility research [112]. However, we accept that a limitation
of the comparison is that the Mack et al., dataset is from a more
recent period of 2010-9.

4 RESULTS
4.1 A Taxonomy of High-tech AAC Devices

and Interventions
We present results from the following 7 categories within our
dataset of 562 papers: interaction input, output modality, scalar
attributes, layout, scenarios/communication partners, communica-
tion model and communication type.

4.1.1 Input and Output Interaction. We successfully coded the in-
puts and outputs of high-tech AAC devices within the dataset (see
Figure 4). Starting with inputs, the most frequent locus of research
is mechanical (N=216, 38.4%) followed by tactile (N=184, 32.7%).
Since the earliest high-tech AAC systems, mechanical inputs have
come in a wide variety of forms. Examples include, switches [180],
keyboards [157], button presses [125], mechanical pointing de-
vices [125], trackballs [187], and joysticks [157]. Tactile inputs
serve as a key input modality for touchscreen controlled hard-
ware e.g., smartphones [124], tablets [124] and smartwatches. In
contrast, camera (N=77, 13.7%) and gestural input (N=48, 8.5%) tech-
niques have been explored to a lesser extent. However, cameras
have been leveraged for different interactions: primarily to enable
eye gaze [17], blink activated, head motion controlled high-tech
AAC systems [17], equally to better design and configure AAC
systems, to provide gesture recognition for sign language [70] and
for photography to support contextual word discovery [91, 141],
personalisation of VSDs [192] and even storytelling. Body ges-
tures have been leveraged in different ways to control high-tech
AAC devices. Systems have been designed that are controlled by
tongue movement [143], musculature contractions [21], breath con-
trolled [46], heart rate signals and brain computer interfaces (BCIs).
BCIs have been developed for different brain signals such as EEG
and EMG signals [86]. Recent advances have been made using BCI’s
such as P300-based, the RSVP Keyboard and BrainGate to enable
individuals with a physical disability to use assisted communication
interfaces [59, 148, 149, 178].

Contextual (N=31, 5.5%), and verbal inputs (N=29, 5.2%) are less
explored in high-tech AAC. Contextual enables smart leveraging
of environmental knowledge to act as an input to the high-tech
AAC device [22, 99]. Knowledge of the context i.e., environment,
location or communication partner have been harnessed in high-
tech AAC systems for: natural language generation (NLG) [152],
synthesised vocabulary searches, discourse prediction, improved
adaptation to topics and to capture experiences [90, 91]. Verbal
inputs can be used as another input for high-tech AAC devices –
to provide utterance recognition [174], perform NLP on the com-
munication partners dialogue [195], function as a voice input voice
output device [72] and offer prosody on the wearer’s dialect. Lastly,
orientational input (N=7, 1.2%) serves as an underexplored input
technique. Accelerometers have been harnessed to calibrate and im-
prove the conversation rate of people with motor impairments [66],
develop wearables to translate sign language in real time [8], for
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Table 1: The final codebook is represented by 85 subcodes across 16 code categories. Retrospective qualitative Fleiss Kappa
IRR calculated across the subcodes for each category between the three authors. IRR ranged from almost perfect to fair with
a high pairwise agreement throughout.

Category Codes Pairwise
agreement

Fleiss Kappa
IRR

Level

Participatory design Yes; No 90% 0.8 Almost perfect
Interaction input Verbal; Camera; Tactile; Gestural; Mechanical;

Orientational; Contextual
94.8% 0.789 Substantial

Ability-based comparison Yes; No 85.6% 0.709 Substantial
Output modality Audio; Visual; Motion; Gustation; Thermocep-

tion
91.3% 0.693 Substantial

Participant groups No user study; People with disabilities; People
without disabilities; Specialists; Caregivers

88.4% 0.667 Substantial

Communication model Linear; Interactive; Transactional 85.9% 0.644 Substantial
Communication type Verbal; Non-verbal 81.7% 0.622 Substantial
Use of commercial AAC Yes; No 77.8% 0.553 Moderate
Contribution type Empirical; Artifact; Methodological; Theoretical

and opinion; Dataset; Survey
84.3% 0.543 Moderate

User study method Controlled experiment; Randomized control tri-
als; Survey; Usability testing; Interviews; Fo-
cus groups; Case study; Field study; Workshop;
Other

90.4% 0.501 Moderate

Use of proxies Yes; No 75% 0.5 Moderate
Community of focus BVI; DHH; Motor/physical impairment; Autism;

IDD; Other cognitive; Older adults; General dis-
ability; Other

88.2% 0.462 Moderate

Location No user study; Near/at researchers lab; Home,
residence or school; Neutral; Online/remote;
Other

85.2% 0.455 Moderate

Scalar attributes Morphable; Customisability; Automaticity; Ex-
pressivity; Adaptive; Practicality; Combined;
Parallel

88.9% 0.447 Moderate

Interface layout Symbols; Pictographic; Text; Animation; Grid;
VSD; Novel; No layout

80% 0.442 Moderate

Scenarios and communication
partners

Fellow AC; Family/friends; Professionals;
Groups; Strangers; Anyone; Virtual; Unclear

87.9% 0.388 Fair

speech therapy, and to make apps more usable amongst children
with disabilities [25]. Unlike inputs, outputs for high-tech AAC
devices have been less widely explored. Audio signals dominant
communication output (N=353, N=62.8%) – high-tech AAC devices
tend to serve as SGDs, VOCAs and for speech synthesis. High-tech
AAC outputting visual signals for the purpose of communication
have also been well explored (N=157, 27.9%) – including print-
able text interfaces, direct screens with captions, photographs, and
graphics for the communication partner [40, 150]. More abstract
visual signal systems have been researched including LED lights
and graphics [166]. Motion-based AAC is an emerging research
area (N=11, 2%). For instance, the motion of robots to communi-
cate [85] – including in LEGO adaptable forms for children [1] and
co-designed novel sidekicks [180]. In addition, haptic feedback has
been briefly explored for individuals with deaf-blindness [171]. Our
dataset did not include AAC that uses taste or heat as a modality
for communication.

4.1.2 Typical Features of High-tech AAC. In Table 2, the feature
space of high-tech AAC is rich – here we coded for scalar attributes
and the interface layouts of high-tech AAC. We found that ac-
cessibility researchers have prioritised developing high-tech AAC
that is customisable (N=310, 55.2%) and automatic (N=262, 46.6%).
Customisability has been honed as a significant factor for making
high-tech AAC more usable and personalized thereby increasing
adoption and acceptance of the high-techAAC [34]. Automation has
been a well-explored and key area for high-tech AAC – automation
of keystrokes [61], predictive text, abbreviation expansion [158]
and leveraging AI [22] has been researched to improve users’ com-
munication rates. Following these two subcodes, high-tech AAC
has been developed to be expressive (N=110, 19.6%) for different
genders [68], cultural groups [82], and age ranges [35]. To a lesser
extent AAC has been developed to receive combinations of inputs
(N=57, 10.1%) to improve usability. Research has considered making
high-tech AAC more practical (N=45, 8%) – through making the
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Inputs Outputs

Mechanical - 216 (38.4%) - 140 (24.9%)

Audio - 353 (62.8%) - 280 (49.8%)

Visual - 157 (27.9%) - 87 (15.5%)

Motion - 11 (2%) - 4 (0.7%)

Thermoception - 0 (0%) - 0 (0%)

Gustation - 0 (0%) - 0 (0%)

Tactile - 184 (32.7%) - 111 (19.8%)

Camera - 77 (13.7%) - 34 (6%)

Gestural - 48 (8.5%) - 28 (5%)

Contextual - 31 (5.5%) - 5 (0.9%)

Verbal - 29 (5.2%) - 8 (1.4%)

Orientational - 7 (1.2%) - 3 (0.5%)

Figure 4: Sankey diagram proportionally representing inputs and outputs of AAC found in the review. The first number indi-
cates the frequency, the second the number or instances this code was found without other inputs/outputs.

Table 2: Frequency of applied codes for high-tech AAC scalar attributes and high-tech AAC interface layouts mentioned in
dataset.

Scalar attributes Papers w/code This code only Interface layout Papers w/code This code only

Customizable 310 (55.2%) 81 (14.4%) Text 322 (57.3%) 84 (14.9%)
Automatic 262 (46.6%) 39 (6.9%) Symbols 223 (39.7%) 18 (3.2%)
Expressive 110 (19.6%) 8 (1.4%) Grid format 157 (27.9%) 2 (0.4%)
Combined 57 (10.1%) 3 (0.5%) Pictures/drawn 127 (22.6%) 8 (1.4%)
Practical 45 (8%) 4 (0.7%) No layout 29 (5.2%) 29 (5.1%)
Adaptive 42 (7.5%) 3 (0.5%) VSDs 29 (5.2%) 2 (0.4%)
Parallel 17 (3%) 0 (0%) Video or animation 23 (4.1%) 4 (0.7%)
Morphable 14 (2.5%) 0 (0%) Novel 5 (0.2%) 2 (0.4%)

device discreet, wearable, small and lightweight [193]. Accessibility
researchers have considered leveraging AI systems to improve the
adaptiveness (N=42, 7.5%) of the AAC system – to improve feature
recognition i.e., eye gaze/landmark detection, to orient to the user
over time [6] and for improving frequency prediction algorithms
of vocabulary dependent on location and usage history [62].

A small amount of research has considered making high-tech
AAC parallel (N=17, 3%) and morphable (N=14, 2.5%). Examples of
parallel AAC includes a high-tech device that receives eye-gaze and
simultaneous input suggestions from the communication partner to
increase communication rates during exchanges [51]. Limited high-
tech AAC is morphable thereby physically adaptive according to
the consumer preferences or designed to run on different hardware
and devices. Some examples, include do it yourself (DIY) AAC
kits [71], Lego robots physically configurable by the child [2] and
anAAC device that changes form factor by running on either a wrist

wearable and head worn display [193]. In terms of interface, we
find that most high-tech AAC interfaces use text (N=322, 57.3%) and
symbols (N=223, 39.7%). Historically, grid formats (N=157, 27.9%)
for AAC often with accompanying symbols have been popular [4].
To a lesser extent high-tech AAC has leveraged pictures or been
drawn (N=127, 22.6%). Few papers had no or a limited interface
meaning the AAC operated off sensors (N=29, 5.2%) [151]. A notably
small number of papers (N=29, 5.2%) provided research of high-tech
AAC with a visual scene display (VSD). Lastly, a small selection
of papers (N=5, 0.2%) had entirely novel interfaces including LED
morse code [78], augmented reality [94], and tactile surfaces [171].

4.1.3 Communication Supported by High-tech AAC. High-tech
AAC is designed for different scenarios and contexts of usage (see
Table 3) – here we code if papers explicitly mentioned contexts in
which the device could be used. Significantly, devices have mainly



ASSETS ’22, October 23–26, 2022, Athens, Greece Curtis et al.

Table 3: Frequency of applied codes for scenarios of high-
tech AAC usage mentioned within dataset.

Scenario Papers w/code This code only

Professionals 315 (56%) 155 (27.8%)
Family/friends 221 (39.3%) 56 (10%)
Strangers 65 (11.6%) 14 (2.5%)
Groups 39 (6.9%) 1 (0.2%)
Virtual 37 (6.6%) 21 (3.7%)
Fellow AAC users 11 (2%) 1 (0.2%)
Anyone 7 (1.2%) 5 (0.9%)
Unclear 22 (3.9%) 22 (3.9%)

been built for professional contexts typically with specialists, teach-
ers or carers (N=315, 56%). Additionally, high-tech AAC has often
been designed to be used with family and friends (N=221, 39.3%) at
home or in social settings. A smaller number of papers (N=65, 11.6%)
mentioned designing high-tech AAC for use with strangers or unfa-
miliar communication partners. In addition, an even smaller number
of papers discussed high-tech AAC to be used with groups (N=39,
6.9%) and virtual communication (N=37, 6.6%). Group scenarios
involve several people – making the communication environment
pose potentially significantly more challenges for the high-tech
AAC device [180]. Also high-tech AAC will need to facilitate user’s
self-expression and communication in virtual environments (N=37,
6.6%) – a small subset of papers has considered this for phone
calls [50], videoconferencing [96], and online gaming [169]. Lastly,
we find little high-tech AAC aware of supporting communication
exchanges between fellow AAC users (2%) with the same or a dif-
ferent high-tech AAC device – yet it is potentially common for
two high-tech AAC users to directly communicate with each other
regularly e.g., within special needs schools [81, 140]. In Table 4, we
find that most high-tech AAC is designed to augment and enrich
verbal communication (N=519, 92.3%) – high-tech AAC to just sup-
port users non-verbal forms of communication is neglected in the
literature (N=8, 1.4%) [52]. Furthermore, we find limited high-tech
AAC devices operating at communication rates beyond interactive.
Instead, linear is by far the most common communication model
(N=491, 87.4%) – here using the device to provide feedback is re-
strained and the AAC user must take significant time to construct
messages [11]. Interactive high-tech AAC devices (N=61, 10.9%)
increase the communication rate by enabling the AAC user to offer
feedback in a restrained manner. We find some high-tech AAC
(N=8, 1.4%) could potentially offer pathways to transactional com-
munication for its user. Here, high-tech AAC leverages snippets
of discourse utilising advanced technologies to take in contextual
information [63, 195] significantly diminishing the reciprocity gap
between communicators [27].

4.2 The Incumbent Methodologies Used to
Design and Study High-tech AAC

4.2.1 High-tech AAC Contribution Counts and Types. Depicted in
Figure 5, paper counts for high-tech AAC has grown steadily over
the period of 1978-2021 yet this growth surges with counts over 25

for each year since 2011. This replicates wider trends noting the in-
creasing prominence of accessibility research [112]. Notable market
available hardware innovations have also fed this growth. High-tech
AAC devices have become more readily available with designers
able to shift from dedicated hardware e.g., Dynavox DynaMyte 3100
(1999) to increasingly developing apps e.g., Proloquo2Go (2009) for
accessible touch-screen devices such as smartphones e.g., iPhone
(2007) and smart-tablets e.g., iPad (2010). Further analysing the
input/output data over time in Table 5, we find trends have to a
greater extent reciprocated evolution’s in the market available hard-
ware and a general increase over time16. Predictably, in terms of
inputs camera (0% to 22.4%) and tactile touchscreen technology has
increased with time (0% to 43.3%).

Whilst, mechanical inputs have steadily fallen over time (100%
to 22.4%). In Table 6, we found the majority of high-tech AAC con-
tributions were empirical (N=410, 73%) and artifact (N=224, 39.9%)
contributions. The two contributions regularly occurred in conjunc-
tion (N=169, N=30.1%). Similarly, in the Mack et al. dataset these
were both the two most popular contribution types [112]. Equally,
the following four contribution types occurred comparatively less
with Survey (N=60, 10.7%), methodological (N=43, 7.7%), theoreti-
cal and opinion (N=19, 3.4%) and Dataset (N=6, 1.1%). However, a
notable difference with the Mack et al., was that literature survey
contributions were much higher for high-tech AAC (+10.1%) and
typically published within the AAC journal (N=31/60, 51.6%) – lit-
erature surveys are a regular practice to provide essential reflection
on current medical practices [155].

4.2.2 Location of User Studies. Incorporating locations beyond the
lab may enable accessibility researchers to have more users and test
if high-tech AAC functions in settings where it will be used day-
to-day. Our results noted in Table 7, quite closely replicate trends
found in the Mack et al., research [112]. A substantial proportion
of studies take place at home, residence or school (N=181, 43.6%)
and near or in the researchers laboratory (N=178, 42.8%). High-tech
AAC researchers have been successful at recruiting participants
for studies that take place at home or schools – a place where par-
ticipants are comfortable and visit frequently [55]. Furthermore,
user studies in these locations may broaden participation amongst
vulnerable groups e.g., testing high-tech AAC with children [55].
Lab studies are almost as popular, enabling the research team to
carefully control the variables and environment for testing – sup-
porting the collection of observation data [173]. Neutral locations
(N=71, 17.1%) feature relatively prominently and are diverse such
as: day programs [39], intervention camps [32], clinics, medical
centres [163], fast food restaurants [44], extracurricular clubs and
community centres [191]. Some of these locations have the ad-
vantage of testing the high-tech AAC in live, realistic and natural
conditions that are hard to replicate within a lab. Often neutral
locations are selected by the participants themselves due to per-
sonal preference [118]. Furthermore, these settings may imbue the
user with confidence that the AAC can be used in a public location.
Online and remote participation (N=50, 17.1%) has been used to

16We also note that this review was done approximately 1/5 the way through the 2020s,
so accounts for a smaller number of papers. Extrapolating the number (i.e. multiplying
the number of papers in the 2020s by 5), we get 335 papers – suggesting a continuing
increase in the number of papers on AAC.
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Table 4: Frequency of applied codes for high-tech AAC communication type and model within dataset.

Comms type Papers w/code This code only Comms model Papers w/code This code only

Verbal 519 (92.3%) 517 (92%) Linear 491 (87.4%) 430 (76.5%)
Non-verbal 8 (1.4%) 6 (1.1%) Interactive 61 (10.9%) 0 (0%)

Transactional 8 (1.4%) 0 (0%)
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Figure 5: Frequency of 562 paper counts by year for high-tech AAC within dataset from 1978-2021.

test with large participant numbers and also may remove travel
burdens for participants [168].

4.2.3 Methods in User Studies. Reflecting on the user-centred na-
ture of high-tech AAC, overwhelmingly user studies are favoured
(N=415, 73.8%) – despite the potential difficulties of obtaining partic-
ipants with CCNs who often cannot easily provide verbal consent.
In contrast, studies which do not incorporate user studies (N=147,
26.2%) involve artifacts with no user testing (N=57, 10.1%) survey
(N=53, 9.4%), methodological (N=25, 4.4%), theoretical (N=15, 2.7%),
empirical (N=7, 1.2%) and dataset (N=4, 0.7%) contributions. These
studies without formal user testing – typically involve prototype
development [177], exploratory studies [108] and analyses of user-
studies conducted in other research [154]. Noted in Table 8, the
dominant preference for studying high-tech AAC is controlled
experiments (N=188, 45.3%) and usability testing (N=119, 28.7%). In-
terviews (N=67, 16.1%) rank to a lesser extent and typically involves
interviewing speech and language therapists (SLTs) and family
members due to the challenges of directly interviewing someone
with CCNs [132]. Field studies (N=75, 18.1%) and case studies (N=48,

11.6%) also rank quite highly – researchers often try to learn of the
success of deployment by observing in naturalistic settings high-
tech AAC usage [67]. Lastly, we found no contributions using ran-
domized control trials (N=0, 0%) (RCTs). Surveys and questionnaires
(N=65, 15.7%) have been regularly deployed to assess over large
groups of users and gain an understanding of potential patterns
and commonalities [168]. Furthermore, surveys enable high-tech
AAC users to communicate at there preferred rates without feel-
ing pressure to provide feedback quickly [133] and AAC is a well
established community with foundations/charities with extensive
mailing lists [47, 121, 183]. Focus groups (N=21, 5.1%) and work-
shops (N=4, 1%) feature quite lowly – due to the complexities of
gaining feedback from users with communication barriers [16, 90].
Comparing to the broader Mack et al. dataset [112], high-tech AAC
research comparatively favours more case studies (+7.6%) and con-
trolled experiments (+10.7%) at the expense of interviews (-26%),
workshops (-17.4%) and usability testing (-13%).

4.2.4 Participatory Methods. Participatory design (PD) provides a
method for involving users of technology direct in its design [57,
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Table 5: Incremental 10 year binning of frequency of applied codes for input/output data of AAC over time. Percentage calcu-
lation involves dividing number of papers with code by paper count within period. Data is weighted towards AAC from the
2000s and 2010s, with a steady year-on-year increase over time. We see a gradual diffusion in output types, away from only
mechanical to a more equal split of form factors. We see audio and visual dominating as outputs consistently over time.

Input 1970s 1980s 1990s 2000s 2010s 2020s

Paper count 1 11 49 136 298 67
Verbal (%) 0 9.1 2 8.8 5 0
Camera (%) 0 0 0 7.4 17.5 22.4
Tactile (%) 0 0 0 27.9 39.3 43.3
Gestural (%) 0 18.2 2.1 6.6 9.7 10.5
Mechanical (%) 100 81.8 71.4 55.2 27.2 22.4
Orientational (%) 0 0 0 0 1.7 3
Contextual (%) 0 9.1 2.1 4.4 6 7.5
Output 1970s 1980s 1990s 2000s 2010s 2020s

Audio (%) 0 45.5 65.3 71.3 59.1 64.2
Visual (%) 100 45.5 28.6 22.8 28.9 29.9
Motion (%) 0 0 0 0 2.4 6
Gustation (%) 0 0 0 0 0 0
Thermoception (%) 0 0 0 0 0 0

Table 6: Frequency of applied codes for high-tech contribution types within dataset versus Mack et al. accessibility data [112].

Contribution types Papers w/code % diff. This code only % diff.

Empirical 410 (73%) +12.7 226 (40.2%) +6.4
Artifact 224 (39.9%) -15.6 52 (9.2%) -26.8
Survey 60 (10.7%) +10.1 51 (9.1%) +9.1
Methodological 43 (7.7%) +4.5 18 (3.2%) +2.8
Theoretical and opinion 19 (3.4%) -5.3 12 (2.1%) +0.9
Dataset 6 (1.1%) -0.3 6 (1.1%) +0.7

Table 7: Frequency of applied codes for location for 415 user study papers within dataset versus Mack et al. accessibility
data [112].

Study location Papers w/code % diff. This code only % diff.

Home, residence or school 181 (43.6%) +14.7 139 (33.5%) +15.7
Near/at researchers lab 178 (42.9%) +15.6 145 (34.9%) +15.4
Neutral location 71 (17.1%) +10.4 37 (8.9%) +5.8
Online/remote 50 (12%) -8.5 34 (8.2%) -1.9

112]. However, PD methods have not been widely adopted in high-
tech AAC user-study papers (N=20, 4.8%) – lower than the Mack
et al. dataset (-5.5%). Indeed, for users with CCNs – traditional PD
methods are more inaccessible compared to other communities
and groups [28, 136]. PD is cognitively demanding and requires
for people with CCNs to have high levels of speech and language
proficiency [136, 194]. Prior research has outlined challenges in
engaging populations with autism [57], aphasia [28, 90], Parkin-
son’s/dementia [26] and IDD [136] in PD. Researchers have de-
veloped solutions to mitigate against this through proxies [28] –
e.g using SLTs for the PD of high-tech AAC. Other studies that
did not use co-design engaged in other rich design activities such

as user-centred design [186], intervention programs [187], use of
probes [129] and academic workshops [195].

4.2.5 Category of Devices. Figure 6, shows that research has regu-
larly provided interventions using expensive standalone commer-
cial high-tech AAC devices including DynaVox models (N=63) e.g.,
the Dynavox 3100 (N=9) and their eyetracking technologies the To-
bii models e.g., Tobii T60 (N=5), Tobii X120 (N=1). Other standalone
high-tech AAC devices used in research includes the Lightwriter
(N=14), Pathfinder (N=14) and Liberator (N=13). Yet, recently re-
search has increasedwith downloadable software e.g, EZ keys (N=6),
SentenceShaper (N=7) or apps e.g., Proloquo2Go (N=16), Go Talk
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Table 8: Frequency of applied codes for methods for 415 user study papers within dataset versus Mack et al. accessibility
data [112].

Method Papers w/code % diff. This code only % diff.

Controlled experiment 188 (45.3%) +10.7 128 (30.8%) +19.3
Usability testing 119 (28.7%) -13 45 (10.8%) +1.2
Field studies 75 (18.1%) +0.3 25 (6%) +1.4
Interviews 67 (16.1%) -26 18 (4.3%) -1.4
Surveys and questionnaires 65 (15.7%) -9.9 23 (5.5%) +4.2
Case studies 48 (11.6%) +7.6 32 (7.7%) +7.5
Focus groups 21 (5.1%) -0.8 7 (1.7%) +0.9
Workshops 4 (1%) -17.4 1 (0.2%) -2.9
Other 2 (0.5%) -15.6 2 (0.5%) -0.3
Randomized control trials 0 n/a 0 (0%) n/a
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Figure 6: Inventory of 19 key devices and technologies with a frequency of above 5 papers within dataset.

Now (N=11), which converts laptops, smartphones, iPad’s (N=46)
or tablets (N=11) into a high-tech AAC device has grown in promi-
nence. Elsewhere, we find a slight preference towards testing with
commercial (N=227, 54.7%) versus non-commercial (N=188, 45.3%)
high-tech AAC within user-study papers. Indeed, for SLTs and
non-computer science research groups it is often easier to program
and customise pre-existing available commercial high-tech AAC
devices than develop new non-commercial high-tech AAC. Other
advantage of commercial high-tech AAC is that they are a more
reliable intervention as the device is maintained by an external cor-
poration [4]. Non-commercial offerings involve the research team

actively building and developing new high-tech AAC solutions for
the end users within the study. Advantages of the non-commercial
solutions is that the high-tech AAC is often free to its user, and
does not involve external purchase, subscription and maintenance
fees [186].

4.3 Communities of Focus and Participants for
High-tech AAC Research

4.3.1 The Communities of Focus. Shown in Table 9, high-tech AAC
research has largely focused on users categorised as Other (N=219,
39%) and motor impairments (N=182, N=32.4%). Users categorised
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Table 9: Frequency of applied codes for community of focus within dataset versus Mack et al. accessibility data [112].

Method Papers w/code % diff. This code only % diff.

Other 219 (39%) +29.9 209 (37.2%) +33.2
Motor impairments 182 (32.4%) +18.2 146 (26%) +14.3
Other cognitive 74 (13.2%) +4.1 59 (10.5%) +4.8
Autism 71 (12.6%) +6.5 46 (8.2%) +4
IDD 67 (11.9%) +9.1 29 (5.2%) +3.6
DHH 14 (2.5%) -8.8 5 (0.9%) -7.6
BVI 11 (2%) -41.5 2 (0.4%) -40.2
Older adults 4 (0.7%) -8.2 0 (0%) -5.7
General disability 3 (0.5%) -8.6 1 (0.2%) -5.9

as “Other" do not belong to a specific community of focus and
the research is to contributing to a broad community of high-
tech AAC users e.g., “children" or “AAC users" – this is despite
each disabled group having very specific requirements17. Motor
impairments have also received a significant research contribu-
tion (N=182, 32.4%). In particular, disabilities such as cerebral palsy
(N=107, 19.1%) and ALS (N=20, 3.6%) have been a specific focus for
the motor-impairment high-tech AAC research. Groups that have
received less research include cognitive impairments (N=74, 13.2%),
autism (N=71, 12.6%) and IDD (N=67, 11.9%). Within other cognitive
impairments, the dominant contribution has been towards people
living with aphasia (N=47, 8.4%) and people with TBIs (N=10, 1.8%).
Many of the autism and IDD contributions have built high-tech
AAC with child and adolescent users e.g., [55]. Groups with little
research include BVI (N=11, 2%), DHH (N=14, 2.5%), Older adults
(N=4, 0.7%) and General disabilities (N=3, 0.5%) – these are not
mainstream users of high-tech AAC with CCNs. Our data versus
the Mack et al. dataset for accessibility research reveals some differ-
ences [112]. In broader accessibility research BVI is the dominant
focus (-41.5%), whilst in high-tech AAC it is Other (+29.9%) and
motor impairments (+18.2%). Also, Autism (+6.5%), IDD (+9.1%) and
Other cognitive impairments (+4.1%) received a slightly higher pro-
portion of contributions within our dataset. However, DHH (-8.8%),
Older adults (-8.2%) and General disability (-8.6%) received a slightly
lower contribution within our dataset.

4.3.2 Study Participants. Table 10 shows the participant data for
user studies. The majority of studies include people with disabili-
ties (N=305, 73.5%) albeit in these studies the median participant
counts are predominantly low (N=5) and imbalanced with a high
standard deviation (SD) and range. Equally, fewer papers include
people with just disabilities only (N=178, 42.9%). A proportion of
the papers include caregivers (N=75, 18.1%) and specialists (N=62,
14.9%) particularly often to complement other users involved in
the user-study18. A sizeable proportion of the user studies include
people without disabilities (N=130, 31.3%) with even N=82 papers
(19.8%) only with people without disabilities. For studies including
people without disabilities we find participant counts are much
higher with a median of N=18. Due to the difficulties designing

17E.g., The high-tech AAC requirements of a user living with aphasia is very different
to a user living with cerebral palsy.
18Indeed, only N=15 papers are coded with just specialists and N=6 coded with just
caregivers.

for users with CCNs – proxies are often favoured [28]. Indeed, it
is even quite common for papers to test with proxies to gain ini-
tial data on high-tech AAC before considering a disabled group
of users [28]. Albeit, sometimes it makes legitimate sense to use
participants without disabilities because the research is examining
perspectives on high-tech AAC – monitoring its social acceptance
amongst peers e.g., [101].

A significant proportion of high-tech AAC user-study papers
include specialists (14.9%) and caregivers (18.1%). Additionally, in
these studies, the median participant count positively increases
for specialists (N=9.5) and caregivers (N=8.5). Indeed, this is to
be expected as people with CCNs in user-studies sometimes re-
quire caregivers and specialists to assist with communicating and
expressing themselves [136]. Equally, these groups can provide
key insights and feedback on the high-tech AAC within the user-
study [28]. Comparing these findings versus the wider Mack et
al. research we find a lower number of user studies coded with
people with disabilities (-11.2%) and higher number of user stud-
ies using people without disabilities (+8.2%). In addition, we find
a marginally lower number of papers with specialists (-2.1%) but
much higher usage of caregivers (+8.7%). In terms of community of
focus, participant counts are median highest for the non-specific
category of Other (N=16). However, median participant counts are
lower for Motor impairments (N=6) and Other cognitive (N=6),
yet participant counts are very low for high-tech AAC user-study
papers involving people with IDD (N=5) and Autism (N=4)19. Over-
all, the low median participant counts, high ranges and standard
deviations reflect the methods favoured in high-tech AAC research
– very large surveys versus interventions with just one or a small
group of users.

4.3.3 Usage of Proxies and Ability-based Comparisons. From our
415 user-study papers, we identified 86 papers where proxies were
used (N=86, 20.7%) – higher than the Mack et al. dataset (+12.7%).
To a certain degree, this trend was expected as proxies are often
used to circumvent communication barriers [28]. However many
of the proxy papers (34.9%, N=30/86) were for motor impairments,
which compromises the validity of findings as it is difficult for a
proxy user to accurately replicate the role of a motor impaired
user [113]. Sometimes a member of the research team has acted

19Typically, these studies can often include vulnerable children users of high-tech
AAC resulting in a lower-participant count
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Table 10: Frequency of applied codes for study participants within 415 user study papers versus Mack et al. accessibility
data [112].

Participant group Papers w/code % diff. This code only % diff.

People with disabilities 305 (73.5%) -11.2 178 (42.9%) -2
People without disabilities 130 (31.3%) +8.2 82 (19.8%) +18.8
Caregivers 75 (18.1%) +8.7 6 (1.4%) +0.6
Specialists 62 (14.9%) -2.1 15 (3.6%) +1.7

Table 11: Quantitative analysis of participant counts for 415 user-study papers by community of focus and participant groups.

Group Median IQR SD Mean Range Total papers
Older 78 79 80.3 94.7 24–182 3
People without disabilities 18 20.25 84.6 32.7 1–893 130
Other 16 27.5 1188.5 146.1 1–12,776 121
Specialists 9.5 18.75 63.8 31.6 1–320 62
DHH 9.5 37.8 3678.5 1085.6 1–12,776 12
Caregivers 8.5 26 87.2 37.6 1–624 75
General 8 4.5 4.7 6.3 1–10 3
All user-studies 7 17 635.1 54.2 1–12,776 415
Other cognitive 6 9.5 12.4 10.5 1–75 63
Motor impairments 6 12 1024.3 105.4 1–12,776 158
People with disabilities 5 11 735.7 62.5 1–12,776 305
IDD 5 8 1719.9 243.9 1–12,776 55
Autism 4 8.75 1735.8 248 1–12,776 54
BVI 2 20 22 14.9 1–60 8

as a proxy high-tech AAC user to obtain social perspectives from
peers on the device and its user [176] and proxies are used for initial
pilot testing of devices to quickly determine the effectiveness and
usability of the device [197]. We identified just 25 cases of ability
based comparisons (N=25, 6%) in which disabled and non-disabled
participants were compared in the user-study papers – sometimes
this is to have able participants act as the control group for deter-
mining if the high-tech AAC SGD offers the same intelligibility as
natural human vocals [127] and whether the communication rate is
equivalent [88]. Additionally, testing has been performed in dyads
to determine cross-task performance [159]. Comparing to the Mack
et al., ability based comparisons are used less frequently (-7.6%)
within our dataset [112].

5 DISCUSSION
Despite four decades of research, abandonment of high-tech AAC
devices and interventions continues [140, 185]. Therefore, this first
SR and taxonomy of ACM high-tech AAC research serves as a
reflection for more successful future high-tech AAC development
and intervention outcomes. Based on our taxonomy and results,
we formulate directions for further research in high-tech AAC and
interventions in light of our three research questions: 1.2 to 1.2.

5.1 Expanding the Characteristics of High-tech
AAC Devices and Interventions

Our first research question – presents what is the pre-existing
taxonomy and dominant characteristics of high-tech AAC. From

our examination and codification of the literature we find that me-
chanical (38.4%) was the dominant input modality for standalone
high-tech AAC devices before a surge in tactile (32.7%) inputs with
the decentralisation of high-tech AAC through capacitive touch-
screens (e.g., smartphones, tablets) and easily downloadable apps
(e.g. through app stores). However, audio (62.8%) and visual (27.9%)
have remained the most well explored output modalities. In re-
sponse to these findings, high-tech AAC designers should more
systematically explore the input/output interaction possibilities of
using high-tech AAC. For example, with regards to inputs: camera,
gestural, verbal and contextual inputs serve as a still largely un-
explored input modalities (5.2% to 13.7%), which we believe hold
much promise for future high-tech AAC. For instance, Fiannaca
et al., increased gaze-based and eye-tracking communication rates
leveraging contextual inputs with the AACrobat [51]. Additionally,
Wisenburn et al., used verbal inputs from partner speech recog-
nition providing contextually relevant utterances and increased
communication rates [195]. Lastly, with regards to gestural inter-
action Ascari et al., explored non-invasive personalised gestural
interaction for the purposes of communication [7] whilst BCI-AAC
remains an emerging research area, which enables practitioners to
entirely bypass users motor system – albeit the successful deploy-
ment and calibration of BCIs is currently challenging [119, 148, 149].

High-tech AAC devices that have leveraged novel input charac-
teristics have offered promising results for their user groups, for
instance using camera input for eye-tracking [97], storytelling [3]
and understanding the environment [141]. Harnessing pre-existing
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interdisciplinary AI research such as natural language process-
ing (NLP) [73] or smart environments [23, 36, 64], might support
the development of contextual and verbal inputs for high-tech
AAC to improve communication rates, enable easier interactions,
more agency and autonomy. Complementary research on outputs,
finds that high-tech AAC typically outputs audio (62.8%) and visual
(27.9%) channels to communicate – future work might explore the
feasibility of the motion (2%) and even thermoception (0%) as out-
puts. Indeed, thesemore subtle and less information dense channels
can still be leveraged to support communication and engaging hu-
man to human interaction, particularly non-verbal communication
(c.f. “sidekicks" [179] and physical expressive objects [180]).

With respect to common scalar attributes and interface layouts of
high-tech AAC, we find that AAC is often customisable (55.2%) and
offers automation (46.6%) typically for prediction to foster increased
communication rates [74]. Whilst high-tech AAC layouts often use
text (57.3%), symbols (39.7%), grids (27.9%) and pictures (22.6%) –
for instance the DynaVox 3100 serves as a typical grid, symbol
and text based interface [4]. To better expand these characteristics,
future AAC that just offers customisation and automation is likely
not enough. Indeed, too often using high-tech AAC does not feel
natural but restrained for the end user’s autonomy resulting in
abandonment [81, 140] – the voice of the device does not reflect their
personhood [117], the device is impractical to carry around day-to-
day [11], indiscreet limiting social acceptance [145], difficult to use
with few modes of input [20] and not adaptive to the constantly
evolving communication abilities of the user [20, 80]. Additionally,
future AAC research could explore more VSDs, video and animation
– these are under researched interfaces with the ability to convey
meaning [83]. Importantly, high-tech AAC designers must be aware
that text-based interfaces are challenging for some groups – e.g.,
people with aphasia [189].

Turning to scenarios of usage, communication types and mod-
els – we find that high-tech AAC devices are typically designed to
be used with professionals (56%) and families/friends (39.3%) sup-
porting verbal communication (92.3%). However, high-tech AAC
designers must be aware that users with CCNs often have larger
social groups than anticipated [180], users also require the ability to
use their high-tech AAC to communicate virtually (6.6%) on social
media [34, 123] or as widely appreciated during the pandemic, on
videoconferencing software [96, 137, 180]. Little high-tech AAC
is designed to function in group settings (6.9%), particularly if the
communication partner is a fellow AAC user (2%) with the same or
a similar high-tech AAC device – research has shown that in this
case breakdowns are common unless both users have analogous
vocabulary libraries pre-installed prior to the exchange [20, 81]. In
addition, there has been an under representation of high-tech AAC
that empowers the users non-verbal communication (1.4%) – this
compounds into most high-tech AAC offering linear communica-
tion interactions (87.4%) [180]. Indeed, high-tech AAC must show
an appreciation of the users pre-existing communication abilities
to increase communication rates beyond linear – encouraging em-
bodied forms of communication and re-framing high-tech AAC as
an accepted interdependent assistive technology [15, 81]. Too often,
high-tech AAC restrains communication by acting as a physical
independent barrier – restraining the user from freely employing

there own unique communication skills including non-verbal sig-
nals to provide feedback more quickly [15, 52, 81].

5.2 Reassessment of Incumbent Research
Contributions and Methodologies in
High-tech AAC Research and Interventions

The second research question of this paper focused on what meth-
ods are used to contribute towards high-tech AAC research and
interventions. Versus other contributions, dataset contributions
(1.1%) are comparatively under-explored, thus high-tech AAC re-
search could certainly have more contributions focused on AI and
ML datasets. As proposed by Mack et al. and Kane et al., looking
to the future, AI and ML datasets should certainly be rooted in ac-
cessibility research [112] and equally have the potential to greatly
enrich the effectiveness of high-tech AAC research and interven-
tions [92, 140]. Already, work at ASSETS’21 by Theodorou et al.
[172] explores the concept of a “Disability-First” dataset, which
supports an accessible method for visually impaired users to create
their own datasets for personal object recognition. Furthermore,
as rightly noted by Park et al., there is a definitive lack of data
from disabled populations and consequently they have provided a
robust set of design guidelines for developers looking to gather data
from disabled populations [147]. Indeed, the properly considered
deployment of AI within high-tech AAC might support quicker,
empathetic and more seamless communication opportunities for
people living with CCNs [140]. For instance, Vertanen et al., suc-
cessfully deployed crowd-sourced data-sets to offer improved word
prediction and better high-tech AAC communication rates – yet
critically, the underlying data did not originate specifically from
AAC users and disabled communities [184].

User-study papers (73%) compromise a sizable proportion of our
dataset and we believe this must continue and even increase for suc-
cessful high-tech AAC outcomes [140]. The location of user studies
is significant for high-tech AAC – researchers have successfully
tested widely in: residences (43.6%), labs (42.8%), neutral (17.1%) and
even remote (12%) locations. Nonetheless, researchers must look to
test high-tech AAC performance in the very conditions where it
will be deployed. Key reasons preventing high-tech AAC adoption,
include that the devices promise an unrealistic “magic wand” [20],
failing to adapt to the contextual environmental challenges (e.g.,
noisy environments) [96, 117] or consider peer perceptions of the
high-tech AAC device [5] – the potential accompanying stigmas and
its effect in conversational power dynamics [15, 101]. Indeed, the
high-tech AAC device should be shaped by its user and context of
usage [20] – high-tech AAC performance cannot be assumed on the
basis of unnatural controlled conditions rather than the actual con-
texts of daily usage [140]. With regards to high-tech AAC research
methods, we found no cases of randomized control trials (RCTs)
(N=0, 0%)within our dataset. Indeed in 2018, Kent-Walsh et al. report
that no RCTs have been published in the AAC journal [93]. How-
ever, further searching outside of the realm of this SR within the
medical literature20 we do find some RCTs with AAC e.g., [79, 134].
Furthermore, Todman et al. have strongly advocated for their usage

20Beyond the scope of our investigation, RCTs with AAC were found via medical
literature databases i.e., https://pubmed.ncbi.nlm.nih.gov/ and Google Scholar.

https://pubmed.ncbi.nlm.nih.gov/
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as AAC devices are categorised as medical equipment requiring ran-
dom assignment procedures for treatment efficacy [175]. Therefore,
we suggest further RCTs to mitigate against bias and the ensure
clinical efficacy of high-tech AAC interventions [176].

Elsewhere, usability testing (28.7%), interviews (16.1%), work-
shops (1%) and PD methods (4.8%) all rank lower than the Mack et
al. dataset for the general accessibility community. Consequently,
we find a smaller use of methods in which AAC users with CCNs
are directly engaged and the development process is cooperative
e.g., [23, 90]. We accept that it is difficult to recruit, engage in
interviews, participatory design, usability testing [16] and work-
shops [57] with users that have severe CCNs, struggle to communi-
cate independently [90] and provide consent [28, 136]. Nonetheless,
we echo Mankoff et al. [114] – we must, as a community, actively
strive to include end users within the design and development pro-
cess of AAC. Researchers have, in summary, not received enough
feedback21 from empowered end users during the development pro-
cess. Future research should build upon prior PD which has focused
on motor-impairments [41], autism [57, 167], dementia [109], apha-
sia [60, 138, 194] and older individuals [110]. Further participatory
designed high-tech AAC solutions for people with CCNs could re-
sult in better outcomes and more long-term adoption [136]. Indeed,
examples of PD found within our high-tech AAC dataset include
Kane et al.’s TalkAbout - a context-aware, adaptive AAC system
co-designed in collaboration with 5 adults with aphasia [90] and
de Faria Borges et al.’s PD4CAT customized communication device
developed in collaboration with a child with cerebral palsy [41].

5.3 Engaging with Communities and Greater
Representation in High-tech AAC Research
and Interventions

For the third research question and understanding who does high-
tech AAC research focus upon, we get very different results from the
Mack et al. research. In contrast, within our dataset Other (39%) and
Motor impairments (32.4%) feature prominently versus the Mack et
al. yet comparatively BVI takes up a much smaller minority of re-
search (-41.1%). Directly commenting on these results, pre-existing
high-tech AAC research has perhaps lacked specificity regarding
its targeted community of focus as the majority of contributions
within our dataset is towards Other [112]. Investigating further, we
find that the Other community of focus frequently in papers is rep-
resented as diluted communities such as “AAC users" e.g., [56] or
“Children" e.g., [144]. This lack of specificity has perhaps resulted in
high-tech AAC that lacks focus or curated design for specific target
groups, disabilities, communities and their unique set of needs [112].
Therefore, a clear direction for research is that we implore future
high-tech AAC development to be directly contributing towards a
specific community of focus with CCNs. Elsewhere, we find that
Other cognitive (13.2%), ASD (12.6%) and IDD (11.9%) could re-
ceive more high-tech AAC contributions and are under represented
versus Motor impairments (32.4%) – indeed Other cognitive [146],
Autism [37] and IDD [115] are prominent communities within so-
ciety. Lastly, Older adults have a very small contribution (0.7%) –

21Bircanin et al., have even suggested the formation of AAC publics to promote greater
discourse on high-tech AAC to ensure more empowering high-tech AAC solutions are
innovated [20].

nonetheless high-tech AAC could feasibly contribute towards peo-
ple living with dementia and other CCNs that will become more
prominent from an ageing global population [116].

With regards to participant groups, people with disabilities fea-
ture most prominently (73.5%), followed by people without disabili-
ties (31.3%). Although our high-tech AAC dataset has less people
with disabilities (-11.2%) and more people without (+8.2%) versus
the Mack et al. – we believe that this is because our dataset oc-
curs over a broader period (1978-2021) meaning that this change
is perhaps symptomatic of evolving standards of practice for ac-
cessibility research in particular a focus on increased engagement
with participants with disabilities as a consequence of the social
model of disability [45]. Therefore, we echo Mack et al.’s encourage-
ment of more direct engagement with people with disabilities [112].
Furthermore, high-tech AAC research has shown a propensity to
engage with caregivers (18.1%), specialists (14.9%) and peers – in
the right circumstances this should be encouraged. Indeed, care-
givers, specialists (i.e., SLTs) and peers can often work as good
communication partners in user studies with people with CCNs –
supporting the high-tech AAC users’ expression when engaging
with the study [29] or for dyads [103]. Equally, if the study involves
children, parents or guardians they can also help support the child
with CCNs reflection and potentially provide feedback on the un-
derlying effectiveness of the intervention [43]. Indeed, Delarosa et
al., rightly note that the successful integration of a high-tech AAC
system requires strong commitment from parents and other family
members [43].

Non-disabled participants are regularly used within our dataset
(31.3%), typically for either proxy usage (20.7%) or ability-based
comparisons (6%). Despite difficulties designing and recruiting par-
ticipants with CCNs [160], we advocate not using just proxies as
Mack et al., note these high-tech AAC user studies run the risk
of reinforcing normalist beliefs [112]. Furthermore, proxy users
can often not accurately replicate a disabled user for testing the
usability of a high-tech AAC device – particularly for users with
motor-impairments [113]. Instead, proxies can be used jointly to
perform initial testing [28], triangulate findings [58] and perhaps
learn of the differences in social perceptions versus a disabled user
with high-tech AAC [13]. Although ill-frequent within our dataset,
ability-based comparisons are an imperfect heuristic for determin-
ing the performance of a high-tech AAC device – other qualitative
findings concerning preference and satisfaction from disabled high-
tech AAC users are more useful for determining if an intervention
is successful [11, 87]. Indeed, even if the high-tech AAC success-
fully offers pathways for communication that is not definitively a
pre-requisite for long-term adoption [20].

6 LIMITATIONS
As in all SRs, we had to limit its scope. Despite a robust PRISMA
guided methodology, with snowballing, our approach would have
not covered all AAC papers. Indeed we only used two scientific
databases: the ACM DL and Scopus for constructing our SR dataset
- there are other sources (e.g., IEEE, Elsevier, Thompson Reuters
etc.) which will likely reveal more papers on the topic of high-
tech AAC. Additionally, for manual coding of such a large dataset
there are consequently areas of potential inconsistency, subjectivity
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and errors. Consequently, some researchers have argued in favour
of using quantitative and automated analyses to mitigate against
this concern [49, 69, 102, 104]. Our comparison of findings with
the Mack et al. [112] dataset has limitations – we are a different
research team and therefore have introduced subjective biases into
our review and our dataset covers a wider breadth of literature.
Indeed, future systematic reviews of AAC could look to be more
focused – for instance, explicitly focus on commercial devices or
AAC developedwithin a smaller period of inclusion.Much like other
research [31, 112], we also encountered highly varied language use
across papers, which impacted our classification of codes.

7 CONCLUSION
AAC is an essential support for many, yet is under-adopted and
frequently abandoned. To provide deeper insight and directions
for future research, we provide a taxonomic overview of the cur-
rent state of high-tech AAC devices, the methodologies, contribu-
tions and communities of focus – compiling a paper count and
inventory of the key devices used. Our results suggest three future
research directions. Firstly, more research is needed to explore high-
tech AAC inputs/outputs, the role of high-tech AAC in supporting
non-verbal communication, high-tech AAC communication with
groups, fellow AAC users and virtual scenarios. Secondly, in terms
of specifically methods, future high-tech AAC research could use
PD methods and RCTs. Thirdly and lastly, with respect to commu-
nities of focus limited high-tech AAC research focuses on Other
Cognitive, Autism and IDD with low median participant counts
for studies incorporating people with disabilities (N=5). We hope
that our contribution will foster new and more optimally directed
AAC research, towards promulgating greater adoption and more
successful long-term intervention outcomes.

ACKNOWLEDGMENTS
We would like to thank Dr Rita Borgo for her support, comments
and advice throughout the establishment and writing of the paper.
Many thanks to Dr Claudia Daudén Roquet for their helpful critique
of an earlier draft of this paper. This work was supported in part
by a UKRI EPSRC Studentship.

REFERENCES
[1] Kim Adams and Al Cook. 2016. Using robots in “hands-on” academic activi-

ties: a case study examining speech-generating device use and required skills.
Disability and Rehabilitation: Assistive Technology 11, 5 (2016), 433–443.

[2] Kim D Adams and Albert M Cook. 2013. Programming and controlling robots
using scanning on a speech generating communication device: A case study.
Technology and Disability 25, 4 (2013), 275–286.

[3] Abdullah Al Mahmud, Rikkert Gerits, and Jean-Bernard Martens. 2010. XTag:
designing an experience capturing and sharing tool for persons with aphasia.
In Proceedings of the 6th Nordic Conference on Human-Computer Interaction:
Extending Boundaries. 325–334.

[4] In North America, Pure Offices Plato Close, Tachbrook Park, and Leamington
Spa. 2014. DynaVox T10/T15 User’s Guide. (2014).

[5] Kate Anderson, Susan Balandin, and Sally Clendon. 2011. “He cares about me
and I care about him.” Children’s experiences of friendship with peers who use
AAC. Augmentative and Alternative Communication 27, 2 (2011), 77–90.

[6] Rúbia EO Schultz Ascari, Roberto Pereira, and Luciano Silva. 2020. Computer
vision-based methodology to improve interaction for people with motor and
speech impairment. ACM Transactions on Accessible Computing (TACCESS) 13,
4 (2020), 1–33.

[7] Rúbia EO Schultz Ascari, Luciano Silva, and Roberto Pereira. 2019. Personalized
interactive gesture recognition assistive technology. In Proceedings of the 18th
Brazilian Symposium on Human Factors in Computing Systems. 1–12.

[8] S Aswin, Ayush Ranjan, and KV Prashanth. 2019. Smart Wearable Speaking Aid
for Aphonic Personnel. In International Conference On Computational Vision
and Bio Inspired Computing. Springer, 179–186.

[9] Jon Baio. 2014. Prevalence of autism spectrum disorder among children aged
8 years-autism and developmental disabilities monitoring network, 11 sites,
United States, 2010. (2014).

[10] Dean C Barnlund. 2017. A transactional model of communication. In Commu-
nication theory. Routledge, 47–57.

[11] Susan Baxter, Pam Enderby, Philippa Evans, and Simon Judge. 2012. Barriers
and facilitators to the use of high-technology augmentative and alternative com-
munication devices: a systematic review and qualitative synthesis. International
Journal of Language & Communication Disorders 47, 2 (2012), 115–129.

[12] Susan Baxter, Pam Enderby, Philippa Evans, and Simon Judge. 2012. Interven-
tions using high-technology communication devices: a state of the art review.
Folia Phoniatrica et Logopaedica 64, 3 (2012), 137–144.

[13] Ann Beck, Stacey Bock, James Thompson, and Kullaya Kosuwan. 2002. Influ-
ence of communicative competence and augmentative and alternative com-
munication technique on children’s attitudes toward a peer who uses AAC.
Augmentative and Alternative Communication 18, 4 (2002), 217–227.

[14] Hrvoje Belani. 2012. Towards a usability requirements taxonomy for mobile
AAC services. In 2012 First International Workshop on Usability and Accessibility
Focused Requirements Engineering (UsARE). IEEE, 36–39.

[15] Cynthia L Bennett, Erin Brady, and Stacy M Branham. 2018. Interdependence
as a frame for assistive technology research and design. In Proceedings of the
20th International ACM SIGACCESS Conference on Computers and Accessibility.
161–173.

[16] Cynthia L Bennett, Burren Peil, and Daniela K Rosner. 2019. Biographical
prototypes: Reimagining recognition and disability in design. In Proceedings of
the 2019 on Designing Interactive Systems Conference. 35–47.

[17] David R Beukelman, Susan Fager, Laura Ball, and Aimee Dietz. 2007. AAC
for adults with acquired neurological conditions: A review. Augmentative and
alternative communication 23, 3 (2007), 230–242.

[18] David R Beukelman and Pat Mirenda. 2013. Augmentative & alternative com-
munication: Supporting children and adults with complex communication needs.
Paul H. Brookes Pub.

[19] Elizabeth E Biggs, Erik W Carter, and Carly B Gilson. 2018. Systematic review
of interventions involving aided AAC modeling for children with complex
communication needs. American Journal on Intellectual and Developmental
Disabilities 123, 5 (2018), 443–473.

[20] Filip Bircanin, Bernd Ploderer, Laurianne Sitbon, Andrew A Bayor, and Margot
Brereton. 2019. Challenges and opportunities in using augmentative and alterna-
tive communication (AAC) technologies: Design considerations for adults with
severe disabilities. In Proceedings of the 31st Australian Conference on Human-
Computer-Interaction. 184–196.

[21] Alexandre Luís Cardoso Bissoli, Yves Luduvico Coelho, and Teodiano Freire
Bastos-Filho. 2016. A system for multimodal assistive domotics and augmenta-
tive and alternative communication. In Proceedings of the 9th ACM International
Conference on PErvasive Technologies Related to Assistive Environments. 1–8.

[22] Rolf Black, Per Ola Kristensson, Jianguo Zhang, Annalu Waller, Sophia Bano,
Zulqarnain Rashid, and Christopher Norrie. 2016. ACE-LP: Augmenting com-
munication using environmental data to drive language prediction. In Commu-
nication Matters-CM2016 National Conference.

[23] Rolf Black, Annalu Waller, Ross Turner, and Ehud Reiter. 2012. Supporting
personal narrative for children with complex communication needs. ACM
transactions on computer-human interaction (TOCHI) 19, 2 (2012), 1–35.

[24] Sarah W Blackstone, Michael B Williams, and Mick Joyce. 2002. Future AAC
technology needs: consumer perspectives. Assistive Technology 14, 1 (2002),
3–16.

[25] Jamie B Boster and John W McCarthy. 2018. Designing augmentative and
alternative communication applications: The results of focus groupswith speech-
language pathologists and parents of children with autism spectrum disorder.
Disability and Rehabilitation: Assistive Technology 13, 4 (2018), 353–365.

[26] Aikaterini Bourazeri and Simone Stumpf. 2018. Co-Designing Smart Home
Technology with People with Dementia or Parkinson’s Disease. In Proceedings
of the 10th Nordic Conference on Human-Computer Interaction (Oslo, Norway)
(NordiCHI ’18). Association for Computing Machinery, New York, NY, USA,
609–621. https://doi.org/10.1145/3240167.3240197

[27] LouAnne E Boyd, Alejandro Rangel, Helen Tomimbang, Andrea Conejo-Toledo,
Kanika Patel, Monica Tentori, and Gillian R Hayes. 2016. SayWAT: Augmenting
face-to-face conversations for adults with autism. In Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems. 4872–4883.

[28] Jordan L Boyd-Graber, Sonya S Nikolova, Karyn A Moffatt, Kenrick C Kin,
Joshua Y Lee, Lester W Mackey, Marilyn M Tremaine, and Maria M Klawe. 2006.
Participatory design with proxies: developing a desktop-PDA system to support
people with aphasia. In Proceedings of the SIGCHI conference on Human Factors
in computing systems. 151–160.

[29] Alisa Brownlee and Lisa M Bruening. 2012. Methods of communication at end
of life for the person with amyotrophic lateral sclerosis. Topics in Language

https://doi.org/10.1145/3240167.3240197


State of the Art in AAC ASSETS ’22, October 23–26, 2022, Athens, Greece

Disorders 32, 2 (2012), 168–185.
[30] Frederik Brudy, Christian Holz, Roman Rädle, Chi-Jui Wu, Steven Houben,

Clemens Nylandsted Klokmose, and Nicolai Marquardt. 2019. Cross-device
taxonomy: Survey, opportunities and challenges of interactions spanning across
multiple devices. In Proceedings of the 2019 chi conference on human factors in
computing systems. 1–28.

[31] Emeline Brulé, Brianna J Tomlinson, Oussama Metatla, Christophe Jouffrais,
and Marcos Serrano. 2020. Review of Quantitative Empirical Evaluations of
Technology for People with Visual Impairments. In Proceedings of the 2020 CHI
Conference on Human Factors in Computing Systems. 1–14.

[32] Joan Bruno and David Trembath. 2006. Use of aided language stimulation
to improve syntactic performance during a weeklong intervention program.
Augmentative and Alternative Communication 22, 4 (2006), 300–313.

[33] Jessica Caron, Janice Light, Beth E Davidoff, and Kathryn DR Drager. 2017.
Comparison of the effects of mobile technology AAC apps on programming
visual scene displays. Augmentative and Alternative Communication 33, 4 (2017),
239–248.

[34] Jessica Caron, Janice Light, and Kathryn Drager. 2016. Operational demands of
AAC mobile technology applications on programming vocabulary and engage-
ment during professional and child interactions. Augmentative and Alternative
Communication 32, 1 (2016), 12–24.

[35] Richard Cave and Steven Bloch. 2021. Voice banking for people living withmotor
neurone disease: Views and expectations. International Journal of Language &
Communication Disorders 56, 1 (2021), 116–129.

[36] Rosanna Yuen-Yan Chan, Eri Sato-Shimokawara, Xue Bai, Motohashi Yukiharu,
Sze-Wing Kuo, and Anson Chung. 2019. A context-aware augmentative and al-
ternative communication system for school children with intellectual disabilities.
IEEE Systems Journal 14, 1 (2019), 208–219.

[37] Flavia Chiarotti and Aldina Venerosi. 2020. Epidemiology of autism spectrum
disorders: a review of worldwide prevalence estimates since 2014. Brain sciences
10, 5 (2020), 274.

[38] Simone Ciccia, Alberto Scionti, Giacomo Vitali, and Olivier Terzo. 2020.
QuadCOINS-Network: A Deep Learning Approach to Sound Source Localization.
In Conference on Complex, Intelligent, and Software Intensive Systems. Springer,
130–141.

[39] Lauren Cooper, Susan Balandin, and David Trembath. 2009. The loneliness
experiences of young adults with cerebral palsy who use alternative and aug-
mentative communication. Augmentative and alternative communication 25, 3
(2009), 154–164.

[40] Elke Daemen, Pavan Dadlani, Jia Du, Ying Li, Pinar Erik-Paker, Jean-Bernard
Martens, and Boris de Ruyter. 2007. Designing a free style, indirect, and inter-
active storytelling application for people with aphasia. In IFIP Conference on
Human-Computer Interaction. Springer, 221–234.

[41] Luciana Correia Lima de Faria Borges, Lucia Vilela Leite Filgueiras, Cristiano
Maciel, and Vinicius Carvalho Pereira. 2012. Customizing a communication
device for a child with cerebral palsy using participatory design practices:
contributions towards the PD4CAT method. In Proceedings of the 11th Brazilian
Symposium on Human Factors in Computing Systems. 57–66.

[42] Denise C DeCoste. 1997. The handbook of augmentative and alternative commu-
nication. Cengage Learning.

[43] Elizabeth Delarosa, Stephanie Horner, Casey Eisenberg, Laura Ball, Anne Marie
Renzoni, and Stephen E Ryan. 2012. Family impact of assistive technology scale:
Development of a measurement scale for parents of children with complex
communication needs. Augmentative and Alternative Communication 28, 3
(2012), 171–180.

[44] L Scott Doss, Peggy Ann Locke, Susan Johnston, Joe Reichle, Jeff Sigafoos, Paul
Charpentier, and Dulce Foster. 1991. Initial comparison of the efficiency of a
variety of AAC systems for orderingmeals in fast food restaurants. Augmentative
and Alternative Communication 7, 4 (1991), 256–265.

[45] Elizabeth Ellcessor. 2010. Bridging disability divides: A critical history of web
content accessibility through 2001. Information, Communication & Society 13, 3
(2010), 289–308.

[46] Yasmin Elsahar, Sijung Hu, Kaddour Bouazza-Marouf, David Kerr, and Annysa
Mansor. 2019. Augmentative and alternative communication (AAC) advances:
A review of configurations for individuals with a speech disability. Sensors 19, 8
(2019), 1911.

[47] P Enderby, S Judge, S Creer, and A John. 2013. Examining the need for, and
provison of, AAC in the United Kingdom. (2013).

[48] Annette Estes, Vanessa Rivera, Matthew Bryan, Philip Cali, and Geraldine Daw-
son. 2011. Discrepancies between academic achievement and intellectual ability
in higher-functioning school-aged children with autism spectrum disorder.
Journal of autism and developmental disorders 41, 8 (2011), 1044–1052.

[49] Hans J Eysenck. 1994. Systematic reviews: Meta-analysis and its problems. Bmj
309, 6957 (1994), 789–792.

[50] Torsten Felzer and Rainer Nordmann. 2008. Using intentional muscle contrac-
tions as input signals for various hands-free control applications. In Proceedings
of the 2nd International Convention on Rehabilitation Engineering & Assistive
Technology. 87–91.

[51] Alexander Fiannaca, Ann Paradiso, Mira Shah, andMeredith Ringel Morris. 2017.
AACrobat: Using mobile devices to lower communication barriers and provide
autonomy with gaze-based AAC. In Proceedings of the 2017 ACM Conference on
Computer Supported Cooperative Work and Social Computing. 683–695.

[52] Alexander J Fiannaca, Ann Paradiso, Jon Campbell, and Meredith Ringel Morris.
2018. Voicesetting: voice authoring UIs for improved expressivity in augmenta-
tive communication. In Proceedings of the 2018 CHI Conference on Human Factors
in Computing Systems. 1–12.

[53] Joseph L Fleiss and Jacob Cohen. 1973. The equivalence of weighted kappa and
the intraclass correlation coefficient as measures of reliability. Educational and
psychological measurement 33, 3 (1973), 613–619.

[54] Amanda Fleury, Gloria Wu, and Tom Chau. 2019. A wearable fabric-based
speech-generating device: system design and case demonstration. Disability
and Rehabilitation: Assistive Technology 14, 5 (2019), 434–444.

[55] Margaret Flores, Kate Musgrove, Scott Renner, Vanessa Hinton, Shaunita
Strozier, Susan Franklin, and Doris Hil. 2012. A comparison of communication
using the Apple iPad and a picture-based system. Augmentative and Alternative
Communication 28, 2 (2012), 74–84.

[56] Richard Foulds, Mathijs Soede, and Hans van Balkom. 1987. Statistical disam-
biguation of multi-character keys applied to reduce motor requirements for
augmentative and alternative communication. Augmentative and alternative
communication 3, 4 (1987), 192–195.

[57] Christopher Frauenberger, Julia Makhaeva, and Katta Spiel. 2017. Blending
methods: Developing participatory design sessions for autistic children. In
Proceedings of the 2017 conference on interaction design and children. 39–49.

[58] Melanie Fried-Oken, Lynn Fox, Marie T Rau, Jill Tullman, Glory Baker, Mary
Hindal, Nancy Wile, and Jau-Shin Lou. 2006. Purposes of AAC device use for
persons with ALS as reported by caregivers. Augmentative and Alternative
Communication 22, 3 (2006), 209–221.

[59] Melanie Fried-Oken, Aimee Mooney, Betts Peters, and Barry Oken. 2015. A
clinical screening protocol for the RSVP keyboard brain–computer interface.
Disability and Rehabilitation: Assistive Technology 10, 1 (2015), 11–18.

[60] Julia Galliers, Stephanie Wilson, Jane Marshall, Richard Talbot, Niamh Devane,
Tracey Booth, Celia Woolf, and Helen Greenwood. 2017. Experiencing EVA
park, a multi-user virtual world for people with aphasia. ACM Transactions on
Accessible Computing (TACCESS) 10, 4 (2017), 1–24.

[61] Nestor Garay-Vitoria and Julio Abascal. 2004. A comparison of prediction
techniques to enhance the communication rate. In ERCIM Workshop on User
Interfaces for All. Springer, 400–417.

[62] Luís Filipe Garcia, Luís Caldas De Oliveira, and David Martins De Matos. 2015.
Measuring the performance of a location-aware text prediction system. ACM
Transactions on Accessible Computing (TACCESS) 7, 1 (2015), 1–29.

[63] Paola García, Eduardo Lleida, Diego Castán, José Manuel Marcos, and David
Romero. 2015. Context-aware communicator for all. In International Conference
on Universal Access in Human-Computer Interaction. Springer, 426–437.

[64] Miguel Gea-Megías, Nuria Medina-Medina, María Luisa Rodríguez-Almendros,
and María José Rodríguez-Fórtiz. 2004. Sc@ ut: Platform for communication
in ubiquitous and adaptive environments applied for children with autism. In
ERCIM Workshop on User Interfaces for All. Springer, 50–67.

[65] Amy Goldman. 2008. Funding AAC. Perspectives on Augmentative and Alterna-
tive Communication 17, 1 (2008), 33–35.

[66] Isabel Gómez, Pablo Anaya, Rafael Cabrera, Alberto Molina, Octavio Rivera,
and Manuel Merino. 2010. Augmented and alternative communication system
based on dasher application and an accelerometer. In International Conference
on Computers for Handicapped Persons. Springer, 98–103.

[67] Carol Goossens’. 1989. Aided communication intervention before assessment:
A case study of a child with cerebral palsy. Augmentative and Alternative
Communication 5, 1 (1989), 14–26.

[68] Daniel Gorenflo and Carole Gorenflo. 1997. Effects of synthetic speech, gender,
and perceived similarity on attitudes toward the augmented communicator.
Augmentative and Alternative Communication 13, 2 (1997), 87–91.

[69] Sebastian Götz. 2018. Supporting systematic literature reviews in computer sci-
ence: the systematic literature review toolkit. In Proceedings of the 21st ACM/IEEE
International Conference on Model Driven Engineering Languages and Systems:
Companion Proceedings. 22–26.

[70] Zahid Halim and Ghulam Abbas. 2015. A kinect-based sign language hand
gesture recognition system for hearing-and speech-impaired: a pilot study of
Pakistani sign language. Assistive Technology 27, 1 (2015), 34–43.

[71] Foad Hamidi, Melanie Baljko, Toni Kunic, and Ray Feraday. 2014. Do-It-Yourself
(DIY) assistive technology: a communication board case study. In International
conference on computers for handicapped persons. Springer, 287–294.

[72] Mark S Hawley, Pam Enderby, Phil Green, Stuart Cunningham, and Rebecca
Palmer. 2006. Development of a voice-input voice-output communication aid
(VIVOCA) for people with severe dysarthria. In International Conference on
Computers for Handicapped Persons. Springer, 882–885.

[73] D Jeffery Higginbotham, Gregory W Lesher, Bryan J Moulton, and Brian Roark.
2012. The application of natural language processing to augmentative and
alternative communication. Assistive Technology 24, 1 (2012), 14–24.



ASSETS ’22, October 23–26, 2022, Athens, Greece Curtis et al.

[74] D Jeffery Higginbotham, Howard Shane, Susanne Russell, and Kevin Caves.
2007. Access to AAC: Present, past, and future. Augmentative and alternative
communication 23, 3 (2007), 243–257.

[75] Robert A Hinde and Robert Aubrey Hinde. 1972. Non-verbal communication.
Cambridge University Press.

[76] Anthony Hogan, Megan Shipley, Lyndall Strazdins, Alison Purcell, and Elise
Baker. 2011. Communication and behavioural disorders among children with
hearing loss increases risk of mental health disorders. Australian and New
Zealand journal of public health 35, 4 (2011), 377–383.

[77] Christine Holyfield, Kathryn DRDrager, JenniferMDKremkow, and Janice Light.
2017. Systematic review of AAC intervention research for adolescents and adults
with autism spectrum disorder. Augmentative and alternative communication
33, 4 (2017), 201–212.

[78] Ming-Che Hsieh and Ching-Hsing Luo. 1999. Morse code typing training of
an adolescent with cerebral palsy using microcomputer technology: case study.
Augmentative and Alternative Communication 15, 4 (1999), 216–221.

[79] Li Huang, Szu-Han Kay Chen, Shutian Xu, Yongli Wang, Xing Jin, Ping Wan,
Jikang Sun, Jiming Tao, Sicong Zhang, Guohui Zhang, et al. 2021. Augmentative
and alternative communication intervention for in-patient individuals with
post-stroke aphasia: study protocol of a parallel-group, pragmatic randomized
controlled trial. Trials 22, 1 (2021), 1–9.

[80] Ms Seray Ibrahim, Asimina Vasalou, and Michael Clarke. 2017. Rethinking
technology design for and with children who have severe speech & physical
disabilities. (2017).

[81] Seray B Ibrahim, Asimina Vasalou, and Michael Clarke. 2018. Design opportu-
nities for AAC and children with severe speech and physical impairments. In
Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems.
1–13.

[82] Rabia Jafri, Ameera Masoud Almasoud, Reema Mohammed Taj Alshammari,
Shahad Eid Mohammed Alosaimi, Raghad Talal Mohammed Alhamad, and
Amzan Abdullah Saleh Aldowighri. 2020. A Low-Cost Gaze-Based Arabic
Augmentative and Alternative Communication System for People with Severe
Speech andMotor Impairments. In International Conference on Human-Computer
Interaction. Springer, 279–290.

[83] Vinoth Jagaroo and Krista Wilkinson. 2008. Further considerations of visual
cognitive neuroscience in aided AAC: The potential role of motion perception
systems in maximizing design display. Augmentative and Alternative Communi-
cation 24, 1 (2008), 29–42.

[84] Roman Jakobson. 1972. Verbal communication. Scientific American 227, 3 (1972),
72–81.

[85] Kyung Hea Jeon, Seok Jeong Yeon, Young Tae Kim, Seokwoo Song, and John
Kim. 2014. Robot-based augmentative and alternative communication for non-
verbal children with communication disorders. In Proceedings of the 2014 ACM
International Joint Conference on Pervasive and Ubiquitous Computing. 853–859.

[86] S Jirayucharoensak, A Hemakom, W Chonnaparamutt, and P Israsena. 2011.
Design and evaluation of a picture-based P300 AAC system. In Proceedings of the
5th International Conference on Rehabilitation Engineering & Assistive Technology.
1–4.

[87] JeanneM Johnson, Ella Inglebret, Carla Jones, and Jayanti Ray. 2006. Perspectives
of speech language pathologists regarding success versus abandonment of AAC.
Augmentative and Alternative Communication 22, 2 (2006), 85–99.

[88] Rachel Kay Johnson, Monica Strauss Hough, Kristin Ann King, Paul Vos, and
Tara Jeffs. 2008. Functional communication in individuals with chronic severe
aphasia using augmentative communication. Augmentative and Alternative
Communication 24, 4 (2008), 269–280.

[89] Xin-Xing Ju, Jie Yang, and Xiao-Xin Liu. 2021. A systematic review on voiceless
patients’ willingness to adopt high-technology augmentative and alternative
communication in intensive care units. Intensive and Critical Care Nursing 63
(2021), 102948.

[90] Shaun K Kane, Barbara Linam-Church, Kyle Althoff, and Denise McCall. 2012.
What we talk about: designing a context-aware communication tool for people
with aphasia. In Proceedings of the 14th international ACM SIGACCESS conference
on Computers and accessibility. 49–56.

[91] Shaun K Kane and Meredith Ringel Morris. 2017. Let’s Talk about X: Combining
image recognition and eye gaze to support conversation for people with ALS.
In Proceedings of the 2017 Conference on Designing Interactive Systems. 129–134.

[92] Shaun K Kane, Meredith Ringel Morris, Ann Paradiso, and Jon Campbell. 2017.
"At times avuncular and cantankerous, with the reflexes of a mongoose" Under-
standing Self-Expression through Augmentative and Alternative Communica-
tion Devices. In Proceedings of the 2017 ACM Conference on Computer Supported
Cooperative Work and Social Computing. 1166–1179.

[93] Jennifer Kent-Walsh and Cathy Binger. 2018. Methodological advances, op-
portunities, and challenges in AAC research. Augmentative and Alternative
Communication 34, 2 (2018), 93–103.

[94] Chutisant Kerdvibulvech and Chih-Chien Wang. 2016. A new 3D augmented
reality application for educational games to help children in communication
interactively. In International Conference on Computational Science and Its Appli-
cations. Springer, 465–473.

[95] Aggelos Kiayias. 2011. On the effects of pirate evolution on the design of
digital content distribution systems. In International Conference on Coding and
Cryptology. Springer, 223–237.

[96] Wooseok Kim and Sangsu Lee. 2021. “I Can’t Talk Now”: Speaking with Voice
Output Communication Aid Using Text-to-Speech Synthesis During Multiparty
Video Conference. In Extended Abstracts of the 2021 CHI Conference on Human
Factors in Computing Systems. 1–6.

[97] Susan Koch Fager, Melanie Fried-Oken, Tom Jakobs, and David R Beukelman.
2019. New and emerging access technologies for adults with complex communi-
cation needs and severe motor impairments: State of the science. Augmentative
and Alternative Communication 35, 1 (2019), 13–25.

[98] Arlene W Kraat. 1987. Communication interaction between aided and natural
speakers: A state of the art report. (1987).

[99] Per Ola Kristensson, James Lilley, Rolf Black, and Annalu Waller. 2020. A de-
sign engineering approach for quantitatively exploring context-aware sentence
retrieval for nonspeaking individuals with motor disabilities. In Proceedings of
the 2020 CHI Conference on Human Factors in Computing Systems. 1–11.

[100] Saili S Kulkarni and Jessica Parmar. 2017. Culturally and linguistically diverse
student and family perspectives of AAC. Augmentative and Alternative Commu-
nication 33, 3 (2017), 170–180.

[101] Joanne Lasker andDavid R Beukelmanoe. 1999. Peers’ perceptions of storytelling
by an adult with aphasia. Aphasiology 13, 9-11 (1999), 857–869.

[102] Joseph Lau, John PA Ioannidis, and Christopher H Schmid. 1997. Quantitative
synthesis in systematic reviews. Annals of internal medicine 127, 9 (1997), 820–
826.

[103] Emily Laubscher, Janice Light, and David McNaughton. 2019. Effect of an
application with video visual scene displays on communication during play:
Pilot study of a child with autism spectrum disorder and a peer. Augmentative
and Alternative Communication 35, 4 (2019), 299–308.

[104] Hang Li, Harrisen Scells, and Guido Zuccon. 2020. Systematic review automation
tools for end-to-end query formulation. In Proceedings of the 43rd International
ACM SIGIR Conference on Research and Development in Information Retrieval.
2141–2144.

[105] Janice Light. 1997. “Communication is the essence of human life”: Reflections
on communicative competence. Augmentative and Alternative Communication
13, 2 (1997), 61–70.

[106] Janice Light and Kathryn Drager. 2007. AAC technologies for young children
with complex communication needs: State of the science and future research
directions. Augmentative and alternative communication 23, 3 (2007), 204–216.

[107] Janice Light and David McNaughton. 2012. The changing face of augmentative
and alternative communication: Past, present, and future challenges. , 197–
204 pages.

[108] Janice C Light, Kathryn DR Drager, and Jessica G Nemser. 2004. Enhancing the
appeal of AAC technologies for young children: Lessons from the toy manufac-
turers. Augmentative and Alternative Communication 20, 3 (2004), 137–149.

[109] Stephen Lindsay, Katie Brittain, Daniel Jackson, Cassim Ladha, Karim Ladha, and
Patrick Olivier. 2012. Empathy, participatory design and people with dementia.
In Proceedings of the SIGCHI conference on Human factors in computing systems.
521–530.

[110] Stephen Lindsay, Daniel Jackson, Guy Schofield, and Patrick Olivier. 2012. En-
gaging older people using participatory design. In Proceedings of the SIGCHI
conference on human factors in computing systems. 1199–1208.

[111] Kristy Logan, Teresa Iacono, and David Trembath. 2017. A systematic review of
research into aided AAC to increase social-communication functions in children
with autism spectrum disorder. Augmentative and Alternative Communication
33, 1 (2017), 51–64.

[112] Kelly Mack, Emma McDonnell, Dhruv Jain, Lucy Lu Wang, Jon E. Froehlich,
and Leah Findlater. 2021. What Do We Mean by “Accessibility Research”? A
Literature Survey of Accessibility Papers in CHI and ASSETS from 1994 to
2019. In Proceedings of the 2021 CHI Conference on Human Factors in Computing
Systems. 1–18.

[113] Jennifer Mankoff, Holly Fait, and Ray Juang. 2005. Evaluating accessibility by
simulating the experiences of users with vision or motor impairments. IBM
Systems Journal 44, 3 (2005), 505–517.

[114] Jennifer Mankoff, Gillian R Hayes, and Devva Kasnitz. 2010. Disability studies as
a source of critical inquiry for the field of assistive technology. In Proceedings of
the 12th international ACM SIGACCESS conference on Computers and accessibility.
3–10.

[115] Pallab K Maulik, Maya N Mascarenhas, Colin D Mathers, Tarun Dua, and
Shekhar Saxena. 2011. Prevalence of intellectual disability: a meta-analysis
of population-based studies. Research in developmental disabilities 32, 2 (2011),
419–436.

[116] Auriel A May, Shakila Dada, and Janice Murray. 2019. Review of AAC in-
terventions in persons with dementia. International Journal of Language &
Communication Disorders 54, 6 (2019), 857–874.

[117] M ShannonMcCord and Gloria Soto. 2004. Perceptions of AAC: An ethnographic
investigation of Mexican-American families. Augmentative and alternative
communication 20, 4 (2004), 209–227.



State of the Art in AAC ASSETS ’22, October 23–26, 2022, Athens, Greece

[118] Miechelle Mckelvey, David L Evans, Norimune Kawai, and David Beukelman.
2012. Communication styles of persons with ALS as recounted by surviving
partners. Augmentative and Alternative Communication 28, 4 (2012), 232–242.

[119] Deirdre McLaughlin, Betts Peters, Kendra McInturf, Brandon Eddy, Michelle
Kinsella, Aimee Mooney, Trinity Deibert, Kerry Montgomery, and Melanie
Fried-Oken. 2021. Decision-making for access to AAC technologies in late stage
ALS. Augmentative and Alternative Communication: Challenges and Solutions
(2021), 169–199.

[120] Sharynne McLeod. 2018. Communication rights: Fundamental human rights
for all. International Journal of Speech-Language Pathology 20, 1 (2018), 3–11.

[121] David McNaughton, David Beukelman, and Patricia Dowden. 1999. Tools
to support international and intercommunity collaboration in AAC research.
Augmentative and Alternative Communication 15, 4 (1999), 280–288.

[122] David McNaughton, Diane Bryen, Sarah Blackstone, Michael Williams, and
Pamela Kennedy. 2012. Young adults with complex communication needs: Re-
search and development in AAC for a “diverse” population. Assistive Technology
24, 1 (2012), 45–53.

[123] DavidMcnaughton and Diane Nelson Bryen. 2007. AAC technologies to enhance
participation and access to meaningful societal roles for adolescents and adults
with developmental disabilities who require AAC. Augmentative and alternative
communication 23, 3 (2007), 217–229.

[124] David McNaughton and Janice Light. 2013. The iPad and mobile technology
revolution: Benefits and challenges for individuals who require augmentative
and alternative communication. , 107–116 pages.

[125] David McNaughton, Tracy Rackensperger, Elizabeth Benedek-Wood, Carole
Krezman, Michael B Williams, and Janice Light. 2008. “A child needs to be given
a chance to succeed”: Parents of individuals who use AAC describe the benefits
and challenges of learning AAC technologies. Augmentative and alternative
communication 24, 1 (2008), 43–55.

[126] Sally Millar, Janet Scott, et al. 1998. What is augmentative and alternative
communication? An introduction. Augmentative Communication in Practice 2
(1998).

[127] Pamela Mitchell and Carolyn Atkins. 1989. A comparison of the single word
intelligibility of two voice output communication aids. Augmentative and
Alternative Communication 5, 2 (1989), 84–88.

[128] Karyn Moffatt, Golnoosh Pourshahid, and Ronald M Baecker. 2017. Augmenta-
tive and alternative communication devices for aphasia: The emerging role of
“smart” mobile devices. Universal Access in the Information Society 16, 1 (2017),
115–128.

[129] Aimee Mooney, Steven Bedrick, Glory Noethe, Scott Spaulding, and Melanie
Fried-Oken. 2018. Mobile technology to support lexical retrieval during activity
retell in primary progressive aphasia. Aphasiology 32, 6 (2018), 666–692.

[130] A Moorcroft, N Scarinci, and C Meyer. 2019. A systematic review of the barriers
and facilitators to the provision and use of low-tech and unaided AAC systems
for people with complex communication needs and their families. Disability
and Rehabilitation: Assistive Technology 14, 7 (2019), 710–731.

[131] Kristi L Morin, Jennifer B Ganz, Emily V Gregori, Margaret J Foster, Stephanie L
Gerow, Derya Genç-Tosun, and Ee Rea Hong. 2018. A systematic quality review
of high-tech AAC interventions as an evidence-based practice. Augmentative
and Alternative Communication 34, 2 (2018), 104–117.

[132] Robert R Morris, Connor R Kirschbaum, and Rosalind W Picard. 2010. Broad-
ening accessibility through special interests: a new approach for software cus-
tomization. In Proceedings of the 12th international ACM SIGACCESS conference
on Computers and accessibility. 171–178.

[133] Joan Murphy, Ivana Marková, Eleanor Moodie, Janet Scott, and Sally Boa. 1995.
Augmentative and alternative communication systems used by people with
cerebral palsy in Scotland: Demographic survey. Augmentative and Alternative
Communication 11, 1 (1995), 26–36.

[134] Elizabeth Murray, Patricia McCabe, and Kirrie J Ballard. 2012. A comparison
of two treatments for childhood apraxia of speech: Methods and treatment
protocol for a parallel group randomised control trial. BMC pediatrics 12, 1
(2012), 1–9.

[135] NCBI. 2017. Augmentative and Alternative Communication and Voice Products
and Technologies. The Promise of Assistive Technology to Enhance Activity and
Work Participation; The National Academies Press: Washington, DC, USA (2017),
209–310.

[136] Timothy Neate, Aikaterini Bourazeri, Abi Roper, Simone Stumpf, and Stephanie
Wilson. 2019. Co-created personas: Engaging and empowering users with
diverse needs within the design process. In Proceedings of the 2019 CHI conference
on human factors in computing systems. 1–12.

[137] Timothy Neate, Vasiliki Kladouchou, Stephanie Wilson, and Shehzmani Shams.
2021. Just Not Together”: The Experience of Videoconferencing for People with
Aphasia during the Covid-19 Pandemic. In Just Not Together”: The Experience of
Videoconferencing for People with Aphasia during the Covid-19 Pandemic. ACM.

[138] Timothy Neate, Abi Roper, Stephanie Wilson, Jane Marshall, and Madeline
Cruice. 2020. CreaTable content and tangible interaction in Aphasia. In Pro-
ceedings of the 2020 CHI Conference on Human Factors in Computing Systems.
1–14.

[139] Zeyun Niu, Wenbing Yao, Qiang Ni, and Yonghua Song. 2007. Dereq: a qos
routing algorithm for multimedia communications in vehicular ad hoc networks.
In Proceedings of the 2007 international conference on Wireless communications
and mobile computing. 393–398.

[140] Christopher S Norrie, Annalu Waller, and Elizabeth FS Hannah. 2021. Establish-
ing context: AAC device adoption and support in a special-education setting.
ACM Transactions on Computer-Human Interaction (TOCHI) 28, 2 (2021), 1–30.

[141] Mmachi G Obiorah, Anne Marie Piper, and Michael Horn. 2017. Independent
Word Discovery for People with Aphasia. In Proceedings of the 19th International
ACM SIGACCESS Conference on Computers and Accessibility. 325–326.

[142] University of Wisconsin Hospital and Clinics. 2010. AAC Glossary of Terms.
[143] Bernard O’Keefe, Lina Brown, and Reinhard Schuller. 1998. Identification and

rankings of communication aid features by five groups. Augmentative and
Alternative Communication 14, 1 (1998), 37–50.

[144] Judith Oxley and Janet Norris. 2000. Children’s use of memory strategies:
Relevance to voice output communication aid use. Augmentative and Alternative
Communication 16, 2 (2000), 79–94.

[145] Amanda M O’Brien, Ralf W Schlosser, Howard Shane, Oliver Wendt, Christina
Yu, Anna A Allen, Jacqueline Cullen, Andrea Benz, and Lindsay O’Neill. 2020.
Providing visual directives via a smart watch to a student with Autism Spectrum
Disorder: an intervention note. Augmentative and Alternative Communication
36, 4 (2020), 249–257.

[146] Ricardo Pais, Luís Ruano, Ofélia P Carvalho, and Henrique Barros. 2020. Global
cognitive impairment prevalence and incidence in community dwelling older
adults—a systematic review. Geriatrics 5, 4 (2020), 84.

[147] Joon Sung Park, Danielle Bragg, Ece Kamar, and Meredith Ringel Morris. 2021.
Designing an online infrastructure for collecting AI data from people with
disabilities. In Proceedings of the 2021 ACM Conference on Fairness, Accountability,
and Transparency. 52–63.

[148] Shailaja Arjun Patil. 2009. Brain gate as an assistive and solution providing
technology for disabled people. In 13th International Conference on Biomedical
Engineering. Springer, 1232–1235.

[149] Kevin M Pitt and Jonathan S Brumberg. 2021. Evaluating the perspectives
of those with severe physical impairments while learning BCI control of a
commercial augmentative and alternative communication paradigm. Assistive
Technology (2021), 1–9.

[150] Tracy Rackensperger, Carole Krezman, David Mcnaughton, Michael B Williams,
and Karen D’silva. 2005. “When I first got it, I wanted to throw it off a cliff”: The
challenges and benefits of learning AAC technologies as described by adults who
use AAC. Augmentative and alternative communication 21, 3 (2005), 165–186.

[151] Joseph Reddington and Nava Tintarev. 2011. Automatically generating stories
from sensor data. In Proceedings of the 16th international conference on Intelligent
user interfaces. 407–410.

[152] Ehud Reiter, Ross Turner, Norman Alm, Rolf Black, Martin Dempster, and
Annalu Waller. 2009. Using NLG to help language-impaired users tell stories
and participate in social dialogues. In Proceedings of the 12th European Workshop
on Natural Language Generation (ENLG 2009). 1–8.

[153] Melissa L Rethlefsen, Shona Kirtley, Siw Waffenschmidt, Ana Patricia Ayala,
David Moher, Matthew J Page, and Jonathan B Koffel. 2021. PRISMA-S: an ex-
tension to the PRISMA statement for reporting literature searches in systematic
reviews. Systematic reviews 10, 1 (2021), 1–19.

[154] Laura Roche, Jeff Sigafoos, Giulio E Lancioni, Mark F O’Reilly, and Vanessa A
Green. 2015. Microswitch technology for enabling self-determined respond-
ing in children with profound and multiple disabilities: A systematic review.
Augmentative and Alternative Communication 31, 3 (2015), 246–258.

[155] MaryAnn Romski, Rose A Sevcik, Andrea Barton-Hulsey, and Ani S Whitmore.
2015. Early intervention and AAC: What a difference 30 years makes. Augmen-
tative and Alternative Communication 31, 3 (2015), 181–202.

[156] Robert J Ruben. 2000. Redefining the survival of the fittest: communication
disorders in the 21st century. The Laryngoscope 110, 2 (2000), 241–241.

[157] Anna-Liisa Salminen, Helen Petrie, and Susan Ryan. 2004. Impact of computer
augmented communication on the daily lives of speech-impaired children. Part
I: Daily communication and activities. Technology and Disability 16, 3 (2004),
157–167.

[158] Igor Schadle. 2004. Sibyl: AAC system using NLP techniques. In International
Conference on Computers for Handicapped Persons. Springer, 1009–1015.

[159] Jennifer M Seale, Ann M Bisantz, and Jeff Higginbotham. 2020. Interaction
symmetry: Assessing augmented speaker and oral speaker performances across
four tasks. Augmentative and Alternative Communication 36, 2 (2020), 82–94.

[160] Andrew Sears and Vicki Hanson. 2011. Representing users in accessibility
research. In Proceedings of the SIGCHI conference on Human factors in computing
systems. 2235–2238.

[161] Claude Elwood Shannon. 2001. A mathematical theory of communication. ACM
SIGMOBILE mobile computing and communications review 5, 1 (2001), 3–55.

[162] Andy P Siddaway, Alex M Wood, and Larry V Hedges. 2019. How to do a
systematic review: a best practice guide for conducting and reporting narrative
reviews, meta-analyses, and meta-syntheses. Annual review of psychology 70
(2019), 747–770.



ASSETS ’22, October 23–26, 2022, Athens, Greece Curtis et al.

[163] Jeff Sigafoos, Robert Didden, andMARKO’REILLY. 2003. Effects of speech output
on maintenance of requesting and frequency of vocalizations in three children
with developmental disabilities. Augmentative and Alternative Communication
19, 1 (2003), 37–47.

[164] Rodrigo Silva and Fran Neiva. 2016. Systematic Literature Review in Computer
Science - A Practical Guide. (11 2016). https://doi.org/10.13140/RG.2.2.35453.
87524

[165] Jessica Simacek, Brittany Pennington, Joe Reichle, and Quannah Parker-
McGowan. 2018. Aided AAC for people with severe to profound and mul-
tiple disabilities: A systematic review of interventions and treatment intensity.
Advances in Neurodevelopmental Disorders 2, 1 (2018), 100–115.

[166] Kiley Sobel, Alexander Fiannaca, Jon Campbell, Harish Kulkarni, Ann Paradiso,
Ed Cutrell, and Meredith Ringel Morris. 2017. Exploring the Design Space of
AAC Awareness Displays. In Proceedings of the 2017 CHI Conference on Human
Factors in Computing Systems. 2890–2903.

[167] Katta Spiel, Laura Malinverni, Judith Good, and Christopher Frauenberger. 2017.
Participatory evaluation with autistic children. In Proceedings of the 2017 CHI
Conference on Human Factors in Computing Systems. 5755–5766.

[168] Roger J Stancliffe, Sheryl Larson, Karen Auerbach, Joshua Engler, Sarah Taub,
and K Charlie Lakin. 2010. Individuals with intellectual disabilities and augmen-
tative and alternative communication: Analysis of survey data on uptake of aided
AAC, and loneliness experiences. Augmentative and alternative communication
26, 2 (2010), 87–96.

[169] Stephen Steward. 2009. Designing AAC interfaces for commercial brain-
computer interaction gaming hardware. In Proceedings of the 11th international
ACM SIGACCESS conference on Computers and accessibility. 265–266.

[170] Katharine Still, Ruth Anne Rehfeldt, Robert Whelan, Richard May, and Simon
Dymond. 2014. Facilitating requesting skills using high-tech augmentative
and alternative communication devices with individuals with autism spectrum
disorders: A systematic review. Research in Autism Spectrum Disorders 8, 9
(2014), 1184–1199.

[171] Arthur Theil, Lea Buchweitz, James Gay, Eva Lindell, Li Guo, Nils-Krister Pers-
son, and Oliver Korn. 2020. Tactile board: a multimodal augmentative and
alternative communication device for individuals with Deafblindness. In 19th
International Conference on Mobile and Ubiquitous Multimedia. 223–228.

[172] Lida Theodorou, Daniela Massiceti, Luisa Zintgraf, Simone Stumpf, CecilyMorri-
son, Ed Cutrell, MatthewTobias Harris, and Katja Hofmann. 2021. Disability-first
Dataset Creation: Lessons from Constructing a Dataset for Teachable Object
Recognition with Blind and Low Vision Data Collectors. In International ACM
SIGACCESS Conference on Computers and Accessibility (ASSETS). ACM. https:
//www.microsoft.com/en-us/research/publication/disability-first-datasets/

[173] John Todman. 2000. Rate and quality of conversations using a text-storage AAC
system: Single-case training study. Augmentative and Alternative Communica-
tion 16, 3 (2000), 164–179.

[174] John Todman, Norman Alm, Jeff Higginbotham, and Portia File. 2008. Whole
utterance approaches in AAC. Augmentative and alternative communication 24,
3 (2008), 235–254.

[175] John Todman and Pat Dugard. 1999. Accessible randomization tests for single-
case and small-n experimental designs in AAC research. Augmentative and
alternative communication 15, 1 (1999), 69–82.

[176] John Todman, Leona Elder, and Norman Alm. 1995. Evaluation of the content of
computer-aided conversations. Augmentative and Alternative Communication
11, 4 (1995), 229–235.

[177] Bálint Tóth, Géza Németh, and Géza Kiss. 2004. Mobile devices converted into
a speaking communication aid. In International Conference on Computers for
Handicapped Persons. Springer, 1016–1023.

[178] Kathryn Tringale, Daniel Bacher, and Leigh Hochberg. 2012. Towards the
optimal design of an assistive communication interface with neural input. In
2012 38th Annual Northeast Bioengineering Conference (NEBEC). IEEE, 197–198.

[179] Stephanie Valencia, Michal Luria, Amy Pavel, Jeffrey P Bigham, and Henny
Admoni. 2021. Co-designing Socially Assistive Sidekicks for Motion-based AAC.
In Proceedings of the 2021 ACM/IEEE International Conference on Human-Robot
Interaction. 24–33.

[180] Stephanie Valencia, Mark Steidl, Michael Rivera, Cynthia Bennett, Jeffrey
Bigham, and Henny Admoni. 2021. Aided Nonverbal Communication through
Physical Expressive Objects. In The 23rd International ACM SIGACCESS Confer-
ence on Computers and Accessibility. 1–11.

[181] Mieke van de Sandt-Koenderman. 2004. High-tech AAC and aphasia: Widening
horizons? Aphasiology 18, 3 (2004), 245–263.

[182] Larah van der Meer, Jeff Sigafoos, Mark F O’Reilly, and Giulio E Lancioni. 2011.
Assessing preferences for AAC options in communication interventions for
individuals with developmental disabilities: A review of the literature. Research
in Developmental Disabilities 32, 5 (2011), 1422–1431.

[183] Gregg C Vanderheiden. 2003. A journey through early augmentative communi-
cation and computer access. Journal of rehabilitation research and development
39, 6; SUPP (2003), 39–53.

[184] Keith Vertanen and Per Ola Kristensson. 2011. The imagination of crowds:
conversational AAC language modeling using crowdsourcing and large data

sources. In Proceedings of the 2011 Conference on Empirical Methods in Natural
Language Processing. 700–711.

[185] Annalu Waller. 2019. Telling tales: unlocking the potential of AAC technologies.
International journal of language & communication disorders 54, 2 (2019), 159–
169.

[186] AnnaluWaller, Rolf Black, David AO’Mara, Helen Pain, Graeme Ritchie, and Ruli
Manurung. 2009. Evaluating the standup pun generating software with children
with cerebral palsy. ACM Transactions on Accessible Computing (TACCESS) 1, 3
(2009), 1–27.

[187] Annalu Waller and Alan F Newell. 1997. Towards a narrative-based augmenta-
tive communication system. International Journal of Language & Communication
Disorders 32, S3 (1997), 289–306.

[188] Shunfang Wang, Zicheng Cao, Mingyuan Li, and Yaoting Yue. 2019. G-DipC: an
improved feature representation method for short sequences to predict the type
of cargo in cell-penetrating peptides. IEEE/ACM Transactions on Computational
Biology and Bioinformatics 17, 3 (2019), 739–747.

[189] Janet Webster, Julie Morris, Carli Connor, Rachel Horner, Ciara McCormac, and
Amy Potts. 2013. Text level reading comprehension in aphasia: What do we
know about therapy and what do we need to know? Aphasiology 27, 11 (2013),
1362–1380.

[190] Bruce H Westley and Malcolm S MacLean Jr. 1957. A conceptual model for
communications research. Journalism Quarterly 34, 1 (1957), 31–38.

[191] Mary Wickenden. 2011. Talking to teenagers: Using anthropological methods
to explore identity and the lifeworlds of young people who use AAC. Commu-
nication Disorders Quarterly 32, 3 (2011), 151–163.

[192] Krista M Wilkinson and Janice Light. 2014. Preliminary study of gaze toward
humans in photographs by individuals with autism, Down syndrome, or other
intellectual disabilities: Implications for design of visual scene displays. Aug-
mentative and Alternative Communication 30, 2 (2014), 130–146.

[193] Kristin Williams, Karyn Moffatt, Denise McCall, and Leah Findlater. 2015. De-
signing conversation cues on a head-worn display to support persons with
aphasia. In Proceedings of the 33rd Annual ACM Conference on Human Factors in
Computing Systems. 231–240.

[194] Stephanie Wilson, Abi Roper, Jane Marshall, Julia Galliers, Niamh Devane,
Tracey Booth, and Celia Woolf. 2015. Codesign for people with aphasia through
tangible design languages. CoDesign 11, 1 (2015), 21–34.

[195] Bruce Wisenburn and D Jeffery Higginbotham. 2008. An AAC application using
speaking partner speech recognition to automatically produce contextually rele-
vant utterances: Objective results. Augmentative and Alternative Communication
24, 2 (2008), 100–109.

[196] Claes Wohlin. 2014. Guidelines for snowballing in systematic literature studies
and a replication in software engineering. In Proceedings of the 18th international
conference on evaluation and assessment in software engineering. 1–10.

[197] Xiaoyi Zhang, Harish Kulkarni, and Meredith Ringel Morris. 2017. Smartphone-
based gaze gesture communication for people with motor disabilities. In Pro-
ceedings of the 2017 CHI Conference on Human Factors in Computing Systems.
2878–2889.

https://doi.org/10.13140/RG.2.2.35453.87524
https://doi.org/10.13140/RG.2.2.35453.87524
https://www.microsoft.com/en-us/research/publication/disability-first-datasets/
https://www.microsoft.com/en-us/research/publication/disability-first-datasets/

	Abstract
	1 Introduction
	1.1 High-tech AAC Device Abandonment and Fellow Systematic Reviews
	1.2 Research Questions and Contributions

	2 Background and related work
	2.1 Related Work in High-tech AAC
	2.2 Models and Types of Communication

	3 Methods
	3.1 Scope
	3.2 Dataset Establishment
	3.3 Analysis

	4 Results
	4.1 A Taxonomy of High-tech AAC Devices and Interventions
	4.2 The Incumbent Methodologies Used to Design and Study High-tech AAC
	4.3 Communities of Focus and Participants for High-tech AAC Research

	5 Discussion
	5.1 Expanding the Characteristics of High-tech AAC Devices and Interventions
	5.2 Reassessment of Incumbent Research Contributions and Methodologies in High-tech AAC Research and Interventions
	5.3 Engaging with Communities and Greater Representation in High-tech AAC Research and Interventions

	6 Limitations
	7 Conclusion
	Acknowledgments
	References

