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Abstract

Even though AAC systems and corresponding Al approaches have been investigated within the extant
research, they still show remarkable drawbacks, resulting in a low prevalence among speech-impaired
individuals. As the suggestions and adaptions proposed by Al within AAC systems may show insuffi-
ciencies in certain situations (e.g., unreliable suggestions, low conversational rates, unauthentic adap-
tions towards users), we take an up-close look, especially at the conversation phases and contexts in
which the supporting Al is applied. Therefore, we have conducted a systematic literature review as well
as a literature analysis. Thereby, we could reveal that there are indeed several gaps within the extant
research on Al regarding the coverage of the conversational context “informativeness” and the conver-
sation phases ‘“beginning” and “closing”. To dismantle the existing communication barriers that
speech-impaired individuals suffer from, several implications for investigating Al in the context of AAC
systems are derived and proposed for future (IS) research.

Keywords: Augmentative and Alternative Communication Systems, Artificial Intelligence, Conversation
Phases, Conversational Contexts, Systematic Literature Review.

1 Motivation

“Perhaps the single quality most central to humanness is the ability to exchange thoughts, ideas, and
feelings with others” (Hourcade et al., 2004, p. 235). In this context, speech is seen as an individual’s
most important instrument to be in contact with its human surroundings (cf. Fritzell, 1996; Kane et al.,
2017; Pollak and Gallagher, 1989). However, individuals that suffer from severe physical disabilities or
brain injury are not able to control their oral-respiratory musculature sufficiently for speech (Allen,
2005; Vanderheiden, 1983). This restriction of verbal communication, and hence, the “separation from
the mainstream of society” (Hourcade et al., 2004, p. 235) holds true for people with damages to the
vocal tract or other impairments (e.g., aphasia, autism) affecting speech as well (Allen, 2005).

To get in exchange with their surroundings, speech-impaired individuals need to apply Augmentative
and Alternative Communication (AAC) which combines strategies, symbols, and techniques to promote
goal-directed communication (American Speech Language Hearing Association, 1991). AAC comprises
different analogue forms of communication (i.a., sign language, picture boards). In the context of sign
language, expressions are formed using mimics and gestures. But these expressions can easily be over-
looked or misinterpreted when the interlocutors have little or no experience in sign language (Boyes-
Braem et al., 1994). Compared to vocal language, sign language lacks expressiveness because it provides
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only a few prepositions and conjunctions. Furthermore, it contains no genus markers to differentiate
between masculinum and femininum for nouns (Louis-Nouvertné, 2001).

To give individuals with speech impairments a voice and enable them to express themselves using vocal
language, digital AAC solutions have emerged that enable the translation of an individual’s intended
meaning into speech and subsequent voice outputs (cf. Bradshaw, 2013). The positive influence of these
voice-generating AAC systems on the interaction behaviour of speech-impaired individuals has already
been proven in numerous studies (e.g., Brady, 2000; Desai et al., 2014; Schepis et al., 1996). Despite
the positive influence and although these AAC systems manage to meet several design requirements
(see Section 2.2), they still show drawbacks that research has attempted to address by various Artificial
Intelligence (Al) approaches (e.g., Dempster et al., 2010; Neamtu et al., 2019; Obiorah et al., 2021).
While it is undeniable that these Al approaches could increase the practicability of AAC systems (e.g.,
Klauer et al., 2021; Laxmidas et al., 2021; Obiorah et al., 2021), these systems nevertheless have only a
low prevalence among the target group as they still face different problems.

For example, AAC systems propose only low conversation rates as the suggestions generated, and the
utterances composed by Al often do not fit the concrete situation in which the AAC user takes part. As
a consequence of unreliable suggestions, speech-impaired individuals have to exert effort to produce an
utterance or have to adjust the suggestions to generate an appropriate contribution to the conversation
(e.g., Dempster et al., 2010; Laxmidas et al., 2021; Obiorah et al., 2021). The possibilities Al approaches
propose concerning personalisation towards the user of the AAC system show limitations as well (e.g.,
within situation-depending adaptions of the speech output tonality). The adaptions proposed by the Al
are often not perceived as authentic by the conversation participants given a certain situation because
certain situational factors (e.g., time progression and changes of involvement and attitude towards a
conversational topic) are not incorporated into the adaption (e.g., Ascari et al., 2020; Mills et al., 2014;
Shen et al., 2022). Because the suggestions and adaptions proposed by Al approaches within AAC sys-
tems show insufficiencies in certain situations, this suggests that the Al approaches in particular need to
be investigated and adapted concerning the conversations in which they are applied. Indeed, conversa-
tions are performed in different conversation phases (“beginning”, “middle” and “closing” of a conver-
sation) and within different contexts (e.g., formal conversations within meetings at the workplace vs.
informal conversations with friends within spare-time activities).

So, while the beginning of a conversation with an acquaintance in an informal context does not require
the assessment of the conversation partner (i.a., personality, attitudes, conversational behaviour), the
conversational beginning with a business customer in a formal negotiation within a meeting requires the
assessment of him or her. In the same vein, while the beginning of a conversation is comparably stand-
ardised (cf. Henne and Rehbock, 2012; Spiegel and Spranz-Fogasy, 2001), the middle of conversations
may be more complex as the involved conversation participants may aim at diverging conversational
goals, requiring mutual and coordinated conversational acting until a targeted and mutually accepted
state of the conversation is reached. As can be concluded, the different conversation phases and conver-
sational contexts consequently lead to different demands and requirements of a supporting Al approach
that need to be met to comprehensively and optimally support a speech-impaired individual.

With the work at hand, we address these issues by conducting a systematic literature review (Cooper,
1988; Vom Brocke et al., 2015; Webster and Watson, 2002) to establish an initial basis for the underly-
ing research topic and thus develop a deeper understanding of the research field of Al in the context of
AAC systems as well as to identify existing research problems and gaps and justify the relevance of
addressing them (Vom Brocke et al., 2015). In this context, we identify Al-based potentials in view of
AAC systems and assign them to the phases “beginning”, “middle” and “closing” (cf. Henne and Re-
hbock, 2012) of a conversation as well as to the two conversational contexts “socialness” and “informa-
tiveness” (cf. Bedrosian et al., 2003; Hoag et al., 2004; Todman and Alm, 1997). Against this back-
ground, the following two research questions (RQs) are posed: (RQ1) Do the applications of Artificial
Intelligence that are proposed within the extant research literature for AAC systems cover the conver-
sation phases “beginning”, “middle” and “closing” and the conversational contexts “socialness” and
“informativeness” appropriately? (RQ2) What are possible implications for Al in the context of AAC

systems regarding the consideration of conversation phases and conversational contexts?
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We contribute to the inclusion of speech-impaired individuals into societal life and accelerate the corre-
sponding Information Systems (IS) research so that these individuals are proposed comprehensive and
individualised Al-supported AAC. The remainder of this paper is structured as follows: Section 2 pro-
vides the theoretical background and the related work. In Section 3, we describe the procedure of the
literature review and literature analysis. Afterwards, in Section 4, we present our results and discuss the
reasonable implications of the research in Section 5. Finally, Section 6 draws an overall conclusion.

2 Conceptional Basics and Related Work

2.1 Conceptional Basics

To investigate the problems of current Al-based approaches within the context of AAC systems in more
detail, we take an up-close look at the conversations in which Al is applied. In this context, extant com-
munication research has investigated structures and components (i.a., communication activities, con-
tents, sequences) within daily conversations. According to Henne and Rehbock (2012), a conversation
can be structured into an opening, a middle and a closing part. Each of these conversation phases has
specific goals and comprises individual communication activities the conversation participants need to
perform (cf. Spiegel and Spranz-Fogasy, 2001). The opening part concerns, i.a., the recognition of in-
coming communication requests, the identification, assessment and greeting of the conversation partner
as well as the introduction of the conversation topics (cf. Henne and Rehbock, 2012). The closing part
deals with closing the conversation, thanking the conversation partners and farewelling them (cf. Scheg-
loff and Sacks, 1973; Spiegel and Spranz-Fogasy, 2001). In comparison to the opening and closing part,
the middle part aims to fulfil specific communication activities that are related to the conversation goal
and the purpose framed within the opening part (Henne and Rehbock, 2012).

Speech Img
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Figure 1. Hllustration of different types of interactions (in particular “socialness-""and “informa-
tiveness "-oriented) in the example of visiting a restaurant with an acquaintance, own
illustration related to Ehlich and Rehbein (1972) and Schindler (2013).

The conversation activities being performed within the respective conversation phases are further deter-
mined by different factors, i.a., the number of conversation participants involved (one-to-one conversa-
tions vs. group conversations) (Ehlich and Rehbein, 1972), the relationships that exist between the con-
versation partners (acquaintances vs. strangers) (Spiegel and Spranz-Fogasy, 2001) and the conversa-
tional context (“socialness”-oriented vs. “informativeness”-oriented conversations (cf. Bedrosian et al.,
2003; Hoag et al., 2004; Todman and Alm, 1997)). Accordingly, group conversations require more
complex activities to synchronise the conversation flow and the conversation utterances being ex-
changed. Further, interactions with friends or acquaintances, e.g., within a restaurant visit, are rather
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“socialness”-oriented and informal while the interactions with the waiter at the restaurant are rather
“informativeness”-oriented and formal (cf. Ehlich and Rehbein, 1972; Schindler, 2013). As a conse-
quence, humans communicate differently and apply different articulations depending on whom they
interact with (see Figure 1). Nonetheless, speech-impaired individuals lack the fundamental capability
to apply vocal language and therefore need to apply Augmentative and Alternative Communication.

Augmentative and Alternative Communication encapsulates strategies, techniques, and tools that sup-
port individuals with speech impairments in expressing their thoughts, desires, feelings, and ideas
(Hourcade et al., 2004). In this context, AAC systems can be described as VOCAs (Voice Output Com-
munication Aids) or SGDs (Speech Generating Devices) providing speech-impaired individuals with
the ability to express themselves using vocal language. Currently available high-tech AAC systems en-
compass the use of electronic devices (e.g., smartphones, tablet PCs) and the devices' built-in peripherals
(e.g., camera, microphone) (e.g., Baldassarri et al., 2014; Laxmidas et al., 2021). The board within AAC
systems contains the vocabulary the users can employ. To contribute utterances to conversations, users
of AAC systems can either relate to pre-stored sentences (e.g., Alm and Higginbotham, 2008), can com-
pose single words within the so-called speech line (Klauer et al., 2021) or can make use of keyboard
capabilities and a combination of letters to express words and sentences (e.g., Kristensson et al., 2020).
The utterance formed and to be spoken towards the conversation partner is then processed by the speech
synthesising module that generates the voice output that is subsequently emitted towards the conversa-
tion partner by the loudspeaker of the device. This voice output can in turn be interpreted and recipro-
cated by the conversation partner so that the conversation can progress using mutual and coordinated
utterances until a targeted state of the conversation is reached.

2.2 Design Requirements of AAC Systems

To be purposeful for speech-impaired individuals, research has investigated several design requirements
for AAC systems. There have been considered general requirements, such as the support of multiple
languages (e.g., Guasch et al., 2019; Kane et al., 2017), availability for different operating systems (e.g.,
iPad OS, Android) and devices (e.g., smartphones, tablet PCs) (e.g., Baldassarri et al., 2014; Dattilo et
al., 2008), reliability and confidentiality of the AAC system concerning generated communication data
(e.g., Dattilo et al., 2008; McNaughton and Bryen, 2007). Beyond that, an AAC system needs to propose
a core vocabulary that enables users to exchange needs, wants and thoughts within various daily life
situations (cf. McNaughton and Bryen, 2007; Van Tilborg and Deckers, 2016). In this connection, the
AAC systems must offer a dynamic expansion of the vocabulary (e.g., Van Tilborg and Deckers, 2016;
Wang et al., 2018). To open up the variability of speech, the storage of synonymous outputs for respec-
tive the same utterance needs to be enabled (Alm and Higginbotham, 2008). For individuals hindered to
edit the vocabulary on their own because of severe cognitive disorders accompanying their speech im-
pairment, family members, caregivers, and nursing staff need to be given access to the AAC system
(Baldassarri et al., 2014). Cognitive disorders also require assigning pictograms to the respective utter-
ances to support the understanding of the concept related to an utterance (e.g., Guasch et al., 2019;
Klauer et al., 2021). To support efficiency in selecting vocabulary, it is necessary to propose means to
structure the utterances, e.g., with topic- and concept-specific folders or grids (e.g., Klauer et al., 2021;
Wang et al., 2018). Further, there are design requirements for the individualisation of the AAC system
towards the users’ personalities. To customise the way an utterance is outputted, AAC systems propose
the user means to adjust the speed and the volume of the voice output (e.g., via sliders in the GUI) (e.g.,
Arnott and Alm, 2013; Kane et al., 2017). In this vein, maintaining individual user profiles that include
user-related preferences enables the customisation of the speech output (e.g., gendering the voice output,
storing the user’s personal life history) (Alm and Higginbotham, 2008; Guasch et al., 2019).

Although these several design requirements have been investigated within the extant literature, AAC
systems still show drawbacks, i.a., low communication rates (cf. Arnott and Alm, 2013; Kane et al.,
2017; Klauer et al., 2021) and low user- and situation-specific individualisation (e.g., Arnott and Alm,
2013; Kane et al., 2017; Murphy, 2004; Van Tilborg and Deckers, 2016). Therefore, research has started
to investigate the potentials of Al approaches within AAC systems.
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2.3 Al Approaches and Al-based Potentials in the Context of AAC Systems

Artificial intelligence relates to the ability of a machine to apply characteristics of human intelligence
to solve specific problems and adapt to changing environments (Boden, 2018). The capabilities of Al
have recently been incorporated within AAC systems, leading to advances in the support of speech-
impaired individuals. Corresponding Al approaches consider for example the user's past selection data,
including the object of interest, time of use or, related GPS locations, to predict what a user wants to
express in a specific context (e.g., Klauer et al., 2021; Neamtu et al., 2019; Obiorah et al., 2021). To
further enhance the users’ communication competency, approaches to model conversational topics that
could be of interest in a conversation take advantage of Natural Language Generation (NLG) (e.g.,
Dempster et al., 2010; Vertanen, 2017). Al-based speech recognition and parsing of the interlocutors’
verbal expressions propose need-fitting information that could improve both rate and relevancy of the
utterances (e.g., Neamtu et al., 2019; Wisenburn and Higginbotham, 2009). Besides the consideration
of the interlocutors' voice, facial features can be useful when retrieving relevant information regarding
the conversation (e.g., Ascari et al., 2020; Kane et al., 2012).

As can be derived, there are Al approaches that can support speech-impaired individuals within AAC
systems. Nevertheless, it remains unclear whether the conversation phases and conversational contexts
have so far been sufficiently addressed. However, it is necessary to cover several conversation phases
and conversational contexts to effectively reduce the communication gap speech-impaired individuals
suffer from. Thus, within the research at hand, we conduct a differentiated investigation of the extant
Al-based potentials and thereby aim to contribute to closing this communication gap.

3 Research Approach

3.1 Collection and Evaluation of the Literature

Within our investigation, we performed two systematic literature reviews (Cooper, 1988; Vom Brocke
etal., 2015; Webster and Watson, 2002). With the first literature review, we aimed at identifying design
requirements posed for AAC systems within the extant literature. Thereby, it could be revealed that,
although several design requirements are being investigated, there are still drawbacks these AAC sys-
tems show, i.a., low communication rates (e.g., Arnott and Alm, 2013; Kane et al., 2017) and low user-
and situation-specific individualisation (e.g., Amnott and Alm, 2013; Murphy, 2004; Van Tilborg and
Deckers, 2016). To address these drawbacks, the prevailing research has proposed various Al ap-
proaches. Because these AAC systems nevertheless show only a low prevalence among speech-impaired
individuals, with the second literature review, we focused on the Al approaches and Al-based potentials
for AAC systems that are proposed within the extant research literature and that we subsequently aim
to investigate in more detail regarding the conversation in which the Al is applied.

Considering the taxonomy of Cooper (1988), the focus of this literature review was to investigate the
potentials of Al in the context of AAC systems. Thereby, we could identify that applying Al for sup-
porting individuals suffering from speech impairments by means of AAC systems across different
phases of a conversation and within different conversational contexts is yet an under-researched topic
(see Section 2.3). To address this gap, firstly we identified current Al approaches and corresponding
potentials for AAC systems and, secondly within the analysis of the literature, assigned the identified
Al-based potentials to the three conversation phases “beginning”, “middle” and “closing” as well as to
the two conversational context “informativeness” and “socialness”. As the differentiated investigation
of Al approaches and their potentials in the context of AAC systems has so far not been addressed
sufficiently within the extant research, it is nonetheless essential in order to design and develop more
suitable Al approaches for AAC systems and their users.

The literature review followed a five-step procedure (Cooper and Hedges, 1994): (I) Problem Statement,
(II) Collection of the Data, (IIT) Data Evaluation, (IV) Analysis and Interpretation of the Data, and (V)
Presentation of the Results. The problem statement has been introduced above in Sections 1, 2.2 and
2.3, while the remaining aspects (II) - (V) are described in detail in the upcoming sections. At first, a
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topic-based search was performed to query scholarly databases (Vom Brocke et al., 2009; Webster and
Watson, 2002). The following databases were analysed: ACM Digital Library, AISeL, Emerald Insight,
Google Scholar, IEEE Xplore, SpringerLink, Science Direct and Web of Science. These databases cover
leading journals of the IS discipline, proceedings of highly renowned IS conferences, as well as technical
reports and dissertations. By means of these selected databases, we not only cover the extant IS research
but also research communities that explicitly address the investigation of AAC systems and their support
potentials for speech-impaired individuals (e.g., the “Augmentative and Alternative Communication”
Journal within ScienceDirect). Next, by following an iterative refinement process (cf. Kitchenham et
al., 2009; Wohlin et al., 2012), we derived keywords for our topic-based search which focuses on Al
applications and Al-based potentials to support speech-impaired individuals by means of AAC systems.
In general, there are numerous techniques that can potentially be applied in the realm of Al (e.g., for
artificial neural networks: convolutional neural network or backpropagation neural network). Since it is
difficult to cover all the specific Al techniques within the literature search, we took an initial look at the
extant literature on Al in the context of AAC. Thereby, we could reveal that these papers also relate to
the categories of Al techniques (e.g., “machine learning”, “deep learning”, “supervised learning”, “un-
supervised learning”). Thus, we applied these and additionally “AI” and “artificial intelligence” as key-
words to cover the Al aspect within the literature collection. In the context of VOCAs and SGDs that
we focused on as solutions for supporting people with speech impairments, it could be revealed that the
relevant literature persistently referred to those in connection with the term “augmentative and alterna-
tive communication” or the abbreviation “AAC”. Overall, the following keywords, and combinations
of them, were therefore applied: “augmentative and alternative communication”, “AAC”, “artificial in-
telligence”, “Al”, “machine learning”, “supervised learning”, “unsupervised learning” and “deep learn-
ing”. As a result of this literature search procedure, 107 papers could be derived.

To assess the appropriateness of these 107 publications, we first scanned the titles of the papers. If the
title hinted at the application of Al in the context of AAC to support speech-impaired individuals, in the
second step, we read the abstract and the conclusion of the respective paper to verify its appropriateness.
Regarding the purpose of our research, we applied the following preconditions within the literature as-
sessment: (1) Does the publication deal with the application of Al in the context of AAC? (2) Does the
publication reveal how these Al applications propose support for individuals suffering from a speech
impairment? (3) Does the publication limit its application to the end device of the user and does not
include further external devices, hindering the portability of the AAC systems within daily life situations,
e.g., EEG sensors, sensors for acquisition of nasal pressure? (cf. Elsahar et al., 2019).

After applying these inclusion criteria to the identified literature, 25 papers remained. For these 25 pa-
pers, we additionally and iteratively applied backward and forward searches (cf. Webster and Watson,
2002). This resulted in three additional references that could meet the above-mentioned inclusion cri-
teria. Regarding the distribution of the finally resulting 28 papers used for the upcoming analysis across
the searched databases, we found the following (with duplicates and papers not in the English language
already sorted out): 14 references were extracted via Google Scholar, three via SpringerLink, three via
Web of Science, two via Science Direct, two via the ACM Digital Library, two via IEEE Xplore, one
via Emerald Insight and one via the AISeL.

3.2 Literature Analysis

After evaluating the literature collection, we analysed the relevant publications. Here, qualitative content
analysis (cf. Mayring, 2004) was applied, which helps to filter out those fragments of information from
larger texts that are suitable for answering the RQs.

3.2.1 Deriving the Al-based Potentials in the context of AAC Systems

The Al-based potentials being harnessed in the context of AAC systems were derived as follows: First,
the publications were screened regarding any text statement that hinted at a realisable benefit (potential)
of Al approaches to support speech-impaired individuals in the course of a conversation by means of an
AAC system. On the one hand, some papers directly related to the potentials of applying the described
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Al approaches, i.a., within the problem statements or the application and evaluation of the Al approaches
(e.g., increase the speed of response or the individualisation of conversation contributions). On the other
hand, in cases when there was no Al-based potential immediately observable, we related to the notion
of key performance indicators in the context of AAC systems (e.g., number of clicks to produce a con-
versation contribution, flexibility of the utterances) and to the already derived potentials. In this way,
we could derive a broad range of potentials for Al approaches for AAC systems. For the subsequent
assignment to conversation phases and conversational contexts, we aimed to derive a manageable num-
ber of categories. Therefore, an abstraction of the Al-based potentials into coherent categories was car-
ried out (cf. Mayring, 2004). Based on the attention and importance received within the literature, and
led by the entities and structures that constitute a conversation (cf. Henne and Rehbock, 2012; Schank
and Schoenthal, 2016), in particular, four categories could be derived (see Section 4).

3.2.2 Assigning Al-based Potentials to Conversation Phases and Conversational Contexts

LN

Subsequently, we aimed at assigning the identified Al-based potentials to the phases “beginning”, “mid-
dle” and “closing” as well as to the conversational contexts “informativeness” and “socialness”. The
following assignment criteria could be derived from the extant literature and were applied: The publi-
cations were screened regarding any text statement that hinted at the phases “beginning”, “middle” and
“closing” of a conversation or the conversational context “informativeness” and “socialness”. Hereby,
the text statements were observed whether communication activities that are commonly performed
within the respective phases are described within the paper (e.g., recognition of incoming communica-
tion requests, the identification, assessment and greeting of the conversation partner as well as the in-
troduction of the topics of the conversation in the “beginning”, recognition of the fulfilment of the con-
versational goals, closing the conversation, thanking the involved conversation partners and farewelling
them in the “closing”). Regarding “informativeness” and ‘“socialness”, the assignments related to the
description of the situation in which the conversations in the respective papers were performed. Regard-
ing the criteria for an assignment, “informativeness”-oriented interactions are rather formal and aim at
conciseness, clarity and relevance of the contents (cf. Bedrosian et al., 2003; Hoag et al., 2004). In
comparison, “socialness’-oriented interactions are rather informal, aim at keeping pace with the speed
of the conversational flow and are rather observed in social contexts (cf. Todman and Alm, 1997). In
those cases when none of the conversation phases or conversational contexts could be observed within
the respective paper, an assignment to “Not specified” was applied. If any assignment faced ambiguities,
these were cleared within discussions and justifications among the involved researchers.

4 Results of the Literature Analysis

To effectively synthesise the extant research literature, we derived four coherent categories, representing
the potentials of Al in the context of AAC systems, by applying inductive category development (Mayr-
ing, 2004). These categories represent the potentials of Al for AAC systems, distinguished by four di-
mensions: /. Formal Course of a Conversation, 2. Natural Context Factors, 3. Interlocutor, and 4.
Speech-Impaired Individual (i.e., the user of the AAC system). In the following, exemplary potentials of
the derived categories are presented.

Maintaining the Formal Course of a Conversation

The first category deals with the potential of Al in terms of the formal course of a conversation. The
main objective is to ensure the grammatical correctness of the utterances, supporting their comprehen-
siveness and thus maintaining the overall conversation course. From the perspective of Natural Lan-
guage Processing (NLP), speech errors from speech-impaired individuals can be interpreted as gram-
matical errors at the morphological and syntactic levels. Therefore, Park et al. (2021) applied neural
Grammatical Error Correction (GEC) to ensure the formal correctness of the utterances. More precisely,
they applied a deep learning-based speech-to-text approach, taking the voice of the user as input and
converting it into text. Subsequently, the GEC algorithm revises various linguistic errors to replace
missing or wrong words and to enable the users to practice the vocal language. To support users with
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autism, Hervas et al. (2020) proposed an application to automatically compose messages based on pic-
tograms that include Al predictive capabilities. Since predictive systems and orthographic correctors
can sometimes persistently provide incorrect or undesirable options, the authors implemented a func-
tionality whereby users can correct messages using NLP-based part-of-speech decomposition, thereby
ensuring the semantic and formal correctness of the message.

Incorporating Natural Context Factors

To further support AAC systems through the potential of Al, researchers attempted to incorporate nat-
ural context factors to improve the proposed user responses by recommending situationally appropriate
utterances. In this regard, numerous scholars have recognised the importance of environmental-related
(e.g., GPS coordinates) or time-related (e.g., daytime) information (e.g., Klauer et al., 2021; Neamtu et
al., 2019; Reddington and Tintarev, 2011; Waller, 2019).

In this context, Emil et al. (2020) developed an Al approach facilitating communication by analysing
users' past selection data, including the object of interest, time of use, touch duration, GPS location, and
pictogram location on the screen. Similar to this, Laxmidas et al. (2021) proposed an approach including
a recommendation engine based on nearest-neighbour clustering. Each time an utterance is selected, the
engine updates its internal ranking and takes into account the given time of the day and the number of
selections. Subsequently, these features are partitioned into ideal clusters so that an optimal collection
of relevant utterances is available for any given time of day. Also, Neamatu et al. (2019) turned their
attention to the use of Al to make context-based recommendations for utterances. By analysing historical
usage data (e.g., the object of interest, time of usage, GPS data, touch time) the developed machine
learning algorithm predicts what a person with a speech impairment may want to express in a specific
context. Further, an approach to model conversational topics that would be of interest in social conver-
sations is presented by Dempster et al. (2010), which takes advantage of NLG to automatically create
and adopt a user-specific ontology (cf. Karakatsiotis et al., 2008). To do so, several contextual infor-
mation (location, time) are turned into useful conversational utterances through a template-driven utter-
ance generation system. In addition to looking at contextual factors in general, several investigations
took a step further and tried to determine how contextual factors can support specific daily activities.
Obiorah et al. (2021) focused on supporting a specific leisure activity (dining in a certain restaurant) by
facilitating dynamic language productions by incorporating location-related web content to support the
comprehension of novel vocabulary. Similarly, Tintarev et al. (2016) focused on supporting children
with complex communication needs in school to facilitate interactive narratives about personal experi-
ences. To achieve this, the authors developed an Al-based clustering algorithm considering several lo-
cations, time and voice recording data to create concrete utterances, reflecting holistic personal narra-
tives. To personalise the respective utterances, the approach identifies different event boundaries in
terms of location changes and events specified in the children’s timetables.

Tailoring towards the Interlocutor

Apart from the consideration of natural context factors such as geolocation and time of day, considera-
tion of the interlocutor has also gained attention in the research field of AAC. In this regard, the ap-
proaches to integrate the interlocutor can be divided into two areas - speech recognition and image
recognition - based on the technology used.

Wisenburn and Higginbotham (2009) demonstrated a computerised communication program utilising
an NLP strategy consisting of speech recognition and a parser that proposes utterances incorporating the
noun phrases spoken by the interlocutor as modular speech keys. In addition, Neamtu et al. (2019) enable
speech-impaired individuals to respond more quickly by integrating a natural language conversation
feature, which continuously listens to the surroundings and searches for specific trigger words and acti-
vates appropriate utterances. Therefore, the obstacle to conversation initiation and thus the communica-
tion gap are reduced. Further, the authors implemented a natural language sentence classifier to examine
the raised question of the interlocutor and to classify whether the question is dichotomous. If so, the
AAC system will solely present the answers of “Yes” and “No” to further enhance the communication
exchange. Similarly, Emil et al. (2020) could reduce the time and effort required to communicate using
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a text-to-speech module in conjunction with an NLP-based classifier. The algorithm detects specific
questions and presents the most relevant utterances to users based on the interlocutors’ statements. In
contrast, Vertanen (2017) developed an approach to initially extract the mentioned conversation topics
and subsequently generate holistic utterances by using a neural network specifically tuned to the con-
versation topic. In this way, the cohesion between individual parts of the conversation can be increased,
resulting in a reduction of the communication gap.

Besides the consideration of the interlocutors' voice, also facial features or gestures can be useful when
retrieving relevant information regarding the course of the conversation. Accordingly, Kane et al. (2012)
developed an approach to generate person-associated utterances based on facial image recognition of
the interlocutor, resulting in a more personalised and convenient system. Ascari et al. (2020) further
applied Al in the form of a gesture recognition classification algorithm to identify non-verbal expres-
sions of the interlocutor and transform them into associated emotions. Subsequently, they will be in-
cluded in the generation of the users’ responses, allowing them to respond to the mood or emotions of
the interlocutor and thus strengthen their ability to communicate.

Tailoring towards the Speech-Impaired Individual (AAC System User)

In addition, numerous researchers have harnessed the potential of Al to better tailor the conversation
towards the user (e.g., characteristics, attitudes and preferences of the user). Shen et al. (2022) proposed
a multi-turn dialogue system that applies a language model with bag-of-keywords and personality-re-
lated information to generate high-quality responses based on keyword entries. By the generation of
meaningful utterances with very little user input, additional keystrokes were saved, leading to a signifi-
cant reduction in the communication gap. Further, Mancilla et al. (2015) developed an ontology person-
alisation approach for an AAC system, which automatically extends a given domain ontology into a
user-related one, including user-specific information. By including personal information in the commu-
nication process, the message quality improves as it becomes more complete and personal. According
to Hernandez et al. (2014), user behaviour is essential to establish personalised recommendations. Thus,
the authors implemented a memory-based recommender system that tracks users by user archetypes,
representing their behaviour patterns, goals and needs. Subsequently, the archetypes are used in con-
junction with Al and statistical methods to predict and suggest need-fitted utterances. Further, Heo and
Kang (2019) proposed a system to incorporate user-related information by applying a slot-filling
method. By employing decision trees, it automatically learns slot priority strategies to enable the effi-
cient selection of information for the user and thus an efficient way to prevent unnecessary inputs and
minimise the number of keystrokes. Another method for integrating user-related information by gener-
ating context-related vocabulary from photographs of personally relevant events is presented by De
Vargas and Moffatt (2021), who aimed at supporting people with speech impairments in recounting
their past experiences. Here, NLP-based photo-to-story vocabulary generation reduced irritation and
navigation errors and generated improved lexical retrieval during activity retelling. Johnson et al. (2020)
demonstrated the usage of various sensors for measuring the voice and video recordings of non-verbal
users. By using speech and image recognition, the user's moods, emotions and sounds can be measured
and assigned to different categories (e.g., laughter, crying, or protest), thereby clarifying the underlying
intention and supporting the user's expressiveness. Finally, as stated by Mills et al. (2014), several indi-
viduals suffering from speech impairment use the same synthetic voice, diminishing their expressive-
ness. To enable a more personalised voice, the authors developed an approach that extracts prosodic
properties from the target talker's voice and applies these features to a surrogate talker's database, gen-
erating a synthetic voice with the vocal identity of the target talker and the clarity of the surrogate talker.

5 Discussion and Future Research

To identify existing gaps in the coverage of Al-based potentials concerning the conversational phases
and contexts and thus deduce related research prospects, the Al potentials were further assigned to the
appropriate conversation phases and contexts as described in Section 3.2.2. The respective assignments
are shown in Table 1.
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Al-based Potentials of AAC Systems Conversation Conversation
Contexts Phases
Authors / Publications Maintaining | Incorporat- | Tailoring | Tailoring to-
the Formal | ing Natural | towards wards the So- | In- | Not Beo. | Mid. | Clos Not
Course of a Context | the Inter- | Speech Im- |cialn. |form.|Spec. & ' "| Spec.
Conversation | Factors locutor paired
Ascari et al. (2020) X X X
Dempster et al. (2010) X X X X X
De Vargas and Moffatt (2021) X X X X
Emil et al. (2020) X X X X X
Heo and Kang (2019) X X X
Hernandez et al. (2014) X X X
Hervas et al. (2020) X X X X
Hossain et al. (2018) X X X
Johnson et al. (2020) X X X
Kane et al. (2012) X X X
Klauer et al. (2021) X X X
Kristensson et al. (2020) X X X
Laxmidas et al. (2021) X X X X
Li et al. (2022) X X X
Mancilla et al. (2015) X X X X
Mills et al. (2014) X X X
Neamtu et al. (2019) X X X X X X
Obiorah et al. (2021) X X X X X
Park et al. (2021) X X X X X
Reddington and Tintarev (2011) X X X
Roy et al. (2021) X X X X X X
Shen et al. (2022) X X X X
Tintarev et al. (2016) X X X X
Vertanen (2017) X X X
Waller et al. (2013) X X X
Waller (2019) X X X X
Wandmacher et al. (2007) X X X
Wisenburn and Higginbotham (2009) X X X

Explanation of the Abbreviations: Socialn.: Socialness, Inform.: Informativeness; Beg.: Beginning, Mid.: Middle;
Clos.: Closing; Not Spec.: Not Specified.

Table 1. Assignment of Al-related potentials to conversation phases and conversational contexts.

The general picture that emerges from the analysis is that some studies have already addressed specific
contexts and phases of conversations. However, significant gaps in the literature could be revealed,
which indicate shortcomings in the research on the examined subject of AAC and Al To guide research
into the future, we derived several implications for research below.

5.1 Implications for Future Research

The findings deduced from the assignment of the Al-based potentials to the respective conversation
phases and conversational contexts are intended to help researchers and practitioners to make sense of
the accumulated knowledge in this emerging research field. Based thereon, we discuss implications
concerning the observations throughout this investigation and outline novel directions for future re-
search that may yield promising potentials in the field of AAC.

First, as a cursory glance at Table 1 reveals, there is no prevailing research that leverages the potentials
of all derived categories to support speech-impaired individuals. However, to support communication
holistically using an AAC system, the consideration of all conversation-related dimensions (categories)
and thus the use of their associated potentials is indispensable. Thus, studies considering all relevant
dimensions of a conversation simultaneously could be promising avenues for further research.

e The prevalent literature on the first category is sparse, with only three articles specifically addressing
the use of Al to maintain a formal course within a conversation. In comparison, 17 articles deal with
the integration of natural context factors as well as nine and 17 articles deal with the consideration
of the conversation partner and the speech-impaired individual, respectively. This leads to the
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assumption, that there is a necessity for research concerning maintaining the formal course of the
conversation by means of tailored Al approaches. In this respect, additionally to neural GEC, word
prediction engines could be leveraged to influence the choices of spell checkers or to automatically
correct minor spelling errors. Moreover, prediction engines that use syntactic or semantic compo-
nents could similarly be used for grammar correction and disambiguation of meaning. For example,
Widgit's Communicate software (Widgit, 2022) uses syntactic disambiguation to provide the appro-
priate symbol when an ambiguous word such as “can” occurs in a sentence. In general, probability-
based prediction engines can be used in many situations where textual ambiguity exists, and support
both conversational comprehension and users' communicative competence.

Moreover, Al holds several potentials for text simplification and summarisation and thus supporting
the maintenance of the formal course of conversation. Text simplification converts the associated
text message into simpler sentence structures and vocabulary while retaining the meaning of the
original (Al-Thanyyan and Azmi, 2021). This could also support the formal course of the conversa-
tion by breaking down more complex issues into simpler elements of communication, and thus re-
ducing the likelihood of errors.

Similar to text simplification, text summarisation aims to provide a brief overview of what is con-
tained within large texts. Using an automatic summarisation approach, particularly important sen-
tences in a document can be identified and included in the summary (Adhikari, 2020). Although
comparable technologies are occasionally used for AAC systems (e.g., Obiorah et al., 2021), the
potential of automatic text summarisation has yet to be exhausted. In this way, complex text mes-
sages could be simplified for individuals with cognitive-linguistic challenges. Newspaper or maga-
zine articles, website content, or emails could be automatically processed and inserted into the AAC
system to transform them into modules for expressive communication. With a simplified and appro-
priately segmented set of text modules, the user could select from these to discuss current events or
personal narratives with grammatically and orthographically correct sentences.

Second, the consideration of conversational contexts is worth mentioning. As previously indicated, con-
sidering specific conversational contexts is one way to address the associated requirements (e.g., formal
vs. informal) to specifically support the conversational process. However, as Table 1 reveals, solely
three articles refer to the conversational context of “informativeness”, while 13 articles take into account
the conversational context of “socialness”. Since the differentiation between these conversational con-
texts is indispensable to holistically support AAC-based communication (see Sections 1 and 2.1) and
thus achieve a high level of communication competence in speech-impaired individuals, future research
will need to shed light on how the conversational contexts can be supported by appropriate Al methods.
Especially concerning the context of “informativeness”, our results implicate research gaps, since the
prevailing literature to date mainly focuses on the context of “socialness”.

Since “informativeness”-oriented communication is more concerned with the formal exchange of
relevant information that focuses on conciseness, clarity, and relevance of content rather than the
speed of exchange as in “socialness”-oriented communication (cf. Bedrosian et al., 2003; Hoag et
al., 2004), “informativeness”-oriented communication aims at a holistic view of a topic, including
the coverage of all topic-specific relationships. In contrast to “socialness”-oriented conversations,
the focus is thus mainly on the meticulous elaboration of a specific topic and less on the superficial
but more flexible coverage of a broad spectrum of differentiated topics.

One conceivable approach for the holistic mapping of a discourse domain is the Al-based generation
of an ontology that can be applied to map all topic-related concepts and their relationships. Ontolo-
gies model particular knowledge through a representative vocabulary determined by the formal def-
inition of a set of concepts associated with a particular domain and the meta-relationships between
them (Mancilla et al., 2015). In this way, criteria of “informativeness”-oriented communication such
as clarity, coherence, and extensibility are further met (Gruber, 1995). To enable the holistic cover-
age of a conversation topic with all associated concepts, deep learning approaches (e.g., neural net-
works) can be applied in conjunction to dynamically identify and integrate topic-relevant concepts.
Once a specific topic has been identified, probabilistic neural networks can allocate (potentially)
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relevant concepts and dynamically extend the ontology with the topic-specific concepts. Therefore,
semantically related concepts in various degrees of detail can be identified, resulting in a holistic
coverage of the discussed topic and thus enabling, e.g., the formation of logical conversation chains
supporting the formal exchange of information. As an example, when ordering a dish in a restaurant
(see Figure 1, Section 2.1), the user would also like to receive information about certain aspects that
might be relevant to ordering the dish. If the user wants to ask about the origin of certain ingredients
or possible allergens, the relevant topic-specific concepts must be available within the ontology. To
achieve the dynamic extension of the given ontology, the associated concepts (e.g., the origin of
specific ingredients) could be determined by a neural network and dynamically integrated into the
ontology. By dynamically integrating topic-specific concepts, all relevant facets of a conversation
can be taken into account, ensuring conciseness as well as the relevance of the respective content
on the one hand and supporting clarity through a logical structure of the topics on the other.

In this vein, studies additionally have to examine which event boundaries can be defined to dynam-
ically switch between the conversational contexts to adapt the proposed utterances in a target-ori-
ented way. Automatic speech recognition could be utilised to analyse the spoken words of the inter-
locutor regarding specific keywords to determine whether a communication shifts from "socialness"
to “informativeness”. If a shift in the communication context is identified, the generation of utter-
ances can be specifically geared to the requirements of the currently identified context, thereby in-
creasing both the prospect of conversational success and the conversational competence of the user.

Third, in view of the conversation phases, each phase has to meet specific goals and therefore comprise
individual communication activities the conversation participants need to perform (see Section 2.1).
Taking into account the assignment of the Al-based potentials to the respective communication phases,
it becomes apparent, that the middle part is densely covered (15 articles), while the opening part (three
articles) and the closing part (null articles) are not sufficiently considered yet. Nonetheless, since each
conversation phase is associated with specific activities such as recognising incoming communication
requests or closing the conversation by thanking the interlocutors, the consideration of each conversation
phase and its associated requirements is essential to support a conversation holistically.

In view of the conversation initiation, image recognition techniques and deep learning-based com-
puter vision propose promising potentials. In this context, action and event recognition could iden-
tify an emerging conversation beginning by analysing, from a sequence of images, different actions
that a human performs (Leo et al., 2018). Common examples of actions are, e.g., “answering the
phone” or “shaking hands”, but also facial actions like “smiling” or “crying”. By identifying certain
actions that indicate an upcoming conversation situation (e.g., a greeting gesture such as waving), a
conversation situation could be initiated, whereupon the corresponding utterances would be sug-
gested automatically. For illustration purposes, if a speech-impaired user enters a restaurant and is
guided to his seat by a waiter, the AAC system could automatically identify, based on the waiter's
gesture, that the user is guided to take a seat. Accordingly, the system can generate appropriate
utterances that support the respective conversation situation and thus enable the generation of tar-
geted utterances. Likewise, the facial expression of the conversation partner could be included in
the automated adaptation of the vocabulary. Thus, in the case of an angry interlocutor, positively
connotated vocabulary could be used to appease in.

In the context of conversation closing, the focus is on farewelling the interlocutor (cf. Schegloff and
Sacks, 1973; Spiegel and Spranz-Fogasy, 2001). Thereby, deep learning-based computer vision ap-
proaches could be used to enable automated recognition of the closing of the conversation by iden-
tifying gestures of farewell and adapting the proposed utterances accordingly. Further potential in
the conversation phase could be represented by the automated evaluation of the conversation, the
verification of the achievement of conversation goals, and the extraction and evaluation of discussed
conversation topics. In this context, machine learning approaches such as automatic topic extraction
(cf. Jelodar et al., 2019) could be used to extract the discussed topics and subsequently have them
evaluated by the user. If the user rates a topic positively, it can be prioritised in the automated iden-
tification of future conversation topics concerning upcoming conversations.
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Overall, our results emphasise that Al techniques are ubiquitous in current AAC technologies and pro-
pose great potentials for development in the future. Therefore, we encourage research to address the
consideration of phase- and context-specific requirements of an AAC conversation to develop appropri-
ate techniques to support speech-impaired individuals and thus better integrate them into social life.

5.2 Limitations

The investigation at hand has several limitations. Although we conducted a broad and structured data-
base search covering major outlets, other researchers might have uncovered additional search terms and
additional relevant papers. Yet, this structured literature review allows for a transparent, replicable, and
comprehensive overview of Al-based potentials in the context of AAC systems. The assignments of the
derived Al-based potentials to conversation phases and conversational contexts bear to a certain extent
subjectivity. However, several assignments were performed by three researchers individually. In case
of disagreements, the article in question was analysed by a fourth researcher, followed by a discussion
until a consensus was reached. Despite these limitations, we are confident that our findings help to get
a first overview and a better understanding of the current Al approaches in the context of AAC systems
and the insufficiencies of the Al decisions that can be related to the underlying conversations.

6 Conclusion

Digital systems of Augmentative and Alternative Communication for supporting speech-impaired indi-
viduals have gained tremendous importance as a means of the inclusion of speech-impaired individuals
into societal life. Although the extant research has investigated several design requirements and Al ap-
proaches, there are certain circumstances where AAC systems deduce recommendations and apply adap-
tions that are insufficient given the specific situation in which they are applied. This is due to the diver-
gent requirements imposed by the conversation context (e.g., formal vs. informal conversations) and its
structure (e.g., conversation phases). Thus, as the Al approaches may need to be adapted concerning the
conversations in which they are applied, we took an up-close look thereon within our investigation.

To establish a first basis for the underlying research topic and to develop a deeper understanding of the
research field of Al in the context of AAC systems, we have therefore conducted a systematic literature
review (see Section 3). In this way, we have derived corresponding Al approaches and deduced related
Al-based potentials. For their subsequent assignment to conversation phases and conversational con-
texts, we could derive four categories that are based on the attention and importance they have received
within the extant literature and are additionally led by the entities and structures that constitute a con-
versation (e.g., conversational partners, the course of the conversation). Subsequently, based on the de-
terminants of the phases and contexts that are described in the corresponding literature, we have assigned
the categories of Al-based potentials to the conversation phases “beginning*, “middle®, “closing* and
to the two conversational contexts “informativeness” and “socialness®. As this assignment revealed,
there are indeed several gaps within the extant research on Al regarding the coverage of the conversa-
tional context “informativeness” and the conversation phases “beginning” and “closing” (see RQ1).

To this extent, this paper proposes several contributions. First, based on the extant literature, it provides
a comprehensive and structured overview of Al-based potentials in the context of AAC systems. More-
over, we have consolidated these Al-based potentials into an abstraction of four coherent categories (see
Section 4) and could establish synergies of these research areas. Second, our results propose possibilities
for Al research to investigate the identified Al-based potentials within conversation phases and conver-
sational contexts that have received less attention yet. Based on the contributions of the work at hand,
Al approaches that are established within other fields (e.g., within voice assistants for voice commerce,
e.g., Reinkemeier et al., 2022) and current generative Al-based language models could be investigated
in specific for the case of AAC systems. To guide future research, we contribute several implications
for investigating Al in the context of AAC systems, especially regarding the conversation in which the
supporting Al is applied (see RQ2). We hope future IS research strives to address the revealed gaps to
dismantle communication barriers speech-impaired individuals suffer from.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 13



Konadl et al. / Assessing Al in AAC Systems

References

Adhikari, S. (2020). NLP-based machine learning approaches for text summarization. Proceedings of
the 4™ International Conference on Computing Methodologies and Communication, 535-538.

Allen, J. (2005). Designing desirability in an augmentative and alternative communication
device. Universal Access in the Information Society, 4(2), 135-145.

Alm, N., and Higginbotham, J. (2008). Whole utterance approaches in AAC. Augmentative and
Alternative Communication, 24(3), 235-254.

Al-Thanyyan, S. S., and Azmi, A. M. (2021). Automated text simplification: a survey. ACM Computing
Surveys, 54(2), 1-36.

American Speech Language Hearing Association (1991). Report: augmentative and alternative
communication. ASHA, 33, 9-12.

Armott, J. L., and Alm, N. (2013). Towards the improvement of Augmentative and Alternative
Communication through the modelling of conversation. Computer Speech & Language, 27(6), 1194-
1211.

Ascari, R. E., Pereira, R., and Silva, L. (2020). Computer vision-based methodology to improve
interaction for people with motor and speech impairment. ACM Transactions on Accessible
Computing, 13(4), 1-33.

Baldassarri, S., Marco, J., Cerezo, E., and Moreno, L. (2014). Accessibility evaluation of an alternative
and augmentative communication (AAC) tool. Proceedings of the 2014 International Conference on
Universal Access in Human-Computer Interaction, 529-540. Springer, Cham.

Bedrosian, J. L., Hoag, L. A., and McCoy, K. F. (2003). Relevance and speed of message delivery trade-
offs in augmentative and alternative communication. Journal of Speech, Language, and Hearing
Research, 46, 800-817.

Boden, M. A. (2018). Artificial Intelligence: A very short introduction. Oxford, England: Oxford
University Press.

Boyes-Braem, P., Erting, C. J., Johnson, R. C., Smith, D. L., and Snider, B. D. (1994). An overview of
current sign language projects in Switzerland. The Deaf Way: Perspectives from the International
Conference on Deaf Culture, 382-387. Washington, DC: Gallaudet University Press.

Bradshaw, J. (2013). The use of augmentative and alternative communication apps for the iPad, iPod
and iPhone: an overview of recent developments. Tizard Learning Disability Review, 18(1), 31-37.

Brady, N. (2000). Improved comprehension of object names following voice output communication aid
use: Two case studies. Augmentative and Alternative Communication, 16(3), 197-204.

Cooper, H. M. (1988). Organizing knowledge syntheses: A taxonomy of literature reviews. Knowledge
in Society, 1(1), 104-126.

Cooper, H. M., and Hedges, L. V. (1994). Research synthesis as a scientific enterprise. The Handbook
of Research Synthesis, 285-299.

Dattilo, J., Estrella, G., Estrella, L. J., Light, J., McNaughton, D., and Seabury, M. (2008). “I have chosen
to live life abundantly”: Perceptions of leisure by adults who use augmentative and alternative
communication. Augmentative and Alternative Communication, 24(1), 16-28.

Dempster, M., Alm, N., and Reiter, E. (2010). Automatic generation of conversational utterances and
narrative for Augmentative and Alternative Communication: a prototype system. Proceedings of the
NAACL HLT 2010 Workshop on Speech and Language Processing for Assistive Technologies, 10-
18.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 14



Konadl et al. / Assessing Al in AAC Systems

Desai, T., Chow, K., Mumford, L., Hotze, F., and Chau, T. (2014). Implementing an iPad-based
alternative communication device for a student with cerebral palsy and autism in the classroom via
an access technology delivery protocol. Computers & Education, 79, 148-158.

De Vargas, M. F., and Moffatt, K. (2021). Automated Generation of Storytelling Vocabulary from
Photographs for use in AAC. Proceedings of the 59" Annual Meeting of the Association for
Computational Linguistics, 1353-1364.

Ehlich, K., and Rehbein, J. (1972). Zur Konstitution pragmatischer Einheiten in einer Institution: Das
Speiserestaurant. Linguistische Pragmatik, 209-254.

Elsahar, Y., Hu, S., Bouazza-Marouf, K., Kerr, D., and Mansor, A. (2019). Augmentative and alternative
communication (AAC) advances: A review of configurations for individuals with a speech
disability. Sensors, 19(8).

Emil, Z., Robbertz, A., Valente, R., and Winsor, C. (2020). Towards a more inclusive world: Enhanced
augmentative and alternative communication for people with disabilities using Al and NLP. Major
Qualifying Projects, Digital Worcester Polytechnic Institute.

Fritzell, B. (1996). Voice disorders and occupations. Logopedics Phoniatrics Vocology, 21(1), 7-12.

Gruber, T. R. (1995). Toward principles for the design of ontologies used for knowledge
sharing?. International Journal of Human-Computer Studies, 43(5-6), 907-928.

Guasch, D., Martin-Escalona, 1., Macias, J. A., Moreno, L., Hervas, R., and Bautista, S. (2019). Expert-
based assessment of an augmentative and alternative communication tool. Proceedings of the 20"
International Conference on Human Computer Interaction, 1-8.

Henne, H., and Rehbock, H. (2012). Einfiihrung in die Gesprachsanalyse. Einfiihrung in die
Gesprdchsanalyse. de Gruyter.

Heo, Y., and Kang, S. (2019). Augmentative and Alternative Communication System Using Information
Priority and Retrieval. Proceedings of the 2019 IEEE International Conference on Big Data and
Smart Computing, 1-4.

Hernandez, S. S., Mancilla, D., Medina, J. M., and Iregui, M. (2014). User-centric Recommendation
Model for AAC based on Multi-criteria Planning. Proceedings of the 2014 International Conference
on Advances in Human-oriented and Personalized Mechanisms, Technologies and Services.

Hervés, R., Bautista, S., Méndez, G., Gavlan, P., and Gervas, P. (2020). Predictive composition of
pictogram messages for users with autism. Journal of Ambient Intelligence and Humanized
Computing, 11(11).

Hoag, L. A., Bedrosian, J. L., McCoy, K. F., and Johnson, D. E. (2004). Trade-offs between
informativeness and speed of message delivery in augmentative and alternative communication.
Journal of Speech, Language, and Hearing Research, 47, 1270-1285.

Hossain, M. S., Takanokura, M., Sakai, H., and Katagiri, H. (2018). Using context history and location
in context-aware AAC systems for speech-language impairments. Proceedings of the International
Multiconference of Engineers and Computer Scientists, 1.

Hourcade, J., Everhart Pilotte, T., West, E., and Parette, P. (2004). A history of augmentative and
alternative communication for individuals with severe and profound disabilities. Focus on Autism
and other Developmental Disabilities, 19(4), 235-244.

Jelodar, H., Wang, Y., Yuan, C., Feng, X., Jiang, X., and Zhao, L. (2019). Latent Dirichlet allocation
(LDA) and topic modeling: models, applications, a survey. Multimedia Tools and
Applications, 78(11), 15169-15211.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 15



Konadl et al. / Assessing Al in AAC Systems

Johnson, K. T., Narain, J., Ferguson, C., Picard, R., and Maes, P. (2020). The ECHOS Platform to
Enhance Communication for Nonverbal Children with Autism: A Case Study. Proceedings of the
2020 CHI Conference on Human Factors in Computing Systems, 1-8.

Kane, S. K., Linam-Church, B., Althoff, K., and McCall, D. (2012). What we talk about: designing a
context-aware communication tool for people with aphasia. Proceedings of the 14" International
ACM Conference on Computers and Accessibility, 49-56.

Kane, S. K., Morris, M. R., Paradiso, A., and Campbell, J. (2017). "At times avuncular and cantankerous,
with the reflexes of a mongoose" Understanding Self-Expression through Augmentative and
Alternative Communication Devices. Proceedings of the 2017 ACM Conference on Computer
Supported Cooperative Work and Social Computing, 1166-1179.

Karakatsiotis, G., Galanis, D., Lampouras, G., and Androutsopoulos, 1. (2008). NaturalOWL:
Generating texts from OWL ontologies in Protégé and in Second Life. Proceedings of the 18"
European Conference on Artificial Intelligence.

Kitchenham, B., Brereton, O. P., Budgen, D., Turner, M., Bailey, J., and Linkman, S. (2009). Systematic
literature reviews in software engineering—a systematic literature review. Information and Software
Technology, 51(1), 7-15.

Klauer, A., Johannsen, F., and Leist, S. (2021). “BeMyVoice”-An iPad-Based Helper for Speech
Impaired Persons. Proceedings of the International Conference on Design Science Research in
Information Systems and Technology, 40-51. Springer, Cham.

Kristensson, P. O., Lilley, J., Black, R., and Waller, A. (2020). A design engineering approach for
quantitatively exploring context-aware sentence retrieval for nonspeaking individuals with motor
disabilities. Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems, 1-
11.

Laxmidas, K., Avra, C., Wilcoxen, C., Wallace, M., Spivey, R., Ray, W., Polsley, S., Kohli, P.,
Thompson, J., and Hammond, T. (2021). CommBo: Modernizing Augmentative and Alternative
Communication. International Journal of Human-Computer Studies, 145.

Leo, M., Furnari, A., Medioni, G. G., Trivedi, M., and Farinella, G. (2018). Deep learning for assistive
computer vision. Proceedings of the European Conference on Computer Vision Workshops.

Li, W., Qiu, X,, Li, Y., Ji, J., Liu, X., and Li, S. (2022). Towards a novel machine learning approach to
support augmentative and alternative communication (AAC). International Journal of Speech
Technology, 25(2), 331-341.

Louis-Nouvertné, U. (2001). Was sind Gebédrdensprachen?: Eine Einfilhrung in die wichtigsten
Ergebnisse der linguistischen Gebardensprachforschung. Sprache und Literatur, 32(2), 3-20.

Mancilla, D., Sastoque, S., and Iregui, M. (2015). Towards ontology personalization to enrich social
conversations on AAC systems. Proceedings of the 10™ International Symposium on Medical
Information Processing and Analysis, 9287, 212-217.

Mayring, P. (2004). Qualitative content analysis. 4 Companion to Qualitative Research, 1(2), 159-176.

McNaughton, D., and Bryen, D. N. (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), 217-229.

Mills, T., Bunnell, H. T., and Patel, R. (2014). Towards personalized speech synthesis for augmentative
and alternative communication. Augmentative and Alternative Communication, 30(3), 226-236.

Murphy, J. (2004). “I Prefer Contact This Close": Perceptions of AAC by People with Motor Neurone
Disease and their Communication Partners. Augmentative and Alternative Communication, 20(4),
259-271.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 16



Konadl et al. / Assessing Al in AAC Systems

Neamtu, R., Camara, A., Pereira, C., and Ferreira, R. (2019). Using artificial intelligence for
augmentative alternative communication for children with disabilities. Proceedings of the 2019 IFIP
Conference on Human-Computer Interaction, 234-243. Springer, Cham.

Obiorah, M. G., Piper, A. M., and Horn, M. (2021). Designing AACs for people with aphasia dining in
restaurants. Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems, 1-
14.

Park, C., Jang, Y., Lee, S., Seo, J., Yang, K., and Lim, H. (2021). PicTalky: Augmentative and
Alternative Communication Software for Language Developmental Disabilities.

Pollak, V. A., and Gallagher, B. (1989). A fast communication aid for non-verbal subjects with severe
motor handicaps. Journal of Medical Engineering & Technology, 13(1-2), 23-27.

Reddington, J., and Tintarev, N. (2011). Automatically generating stories from sensor data. Proceedings
of the 16™ International Conference on Intelligent User Interfaces, 407-410.

Reinkemeier, F., Gnewuch, U., and Toporowski, W. (2022). Can Humanizing Voice Assistants Unleash
the Potential of Voice Commerce?. Proceedings of the 43" International Conference on Information
Systems.

Roy, Q., Berlioux, S., Casiez, G., and Vogel, D. (2021). Typing Efficiency and Suggestion Accuracy
Influence the Benefits and Adoption of Word Suggestions. Proceedings of the 2021 CHI Conference
on Human Factors in Computing Systems, 1-13.

Schank, G., and Schoenthal, G. (2016). Gesprochene Sprache. Gesprochene Sprache. Max Niemeyer
Verlag.

Schegloff, E. A., and Sacks, H. (1973). Opening up closings. De Gruyter.

Schepis, M. M., Reid, D. H., and Behrman, M. M. (1996). Acquisition and functional use of voice output
communication by persons with profound multiple disabilities. Behavior Modification, 20(4), 451-
468.

Schindler, E. (2013). Kommunikative Ritualitit im Gastronomiebereich. Freiburger Arbeitspapiere zur
germanistischen Linguistik, 11. Freiburg: Germanistische Linguistik, Universitdt Freiburg.

Shen, J., Yang, B., Dudley, J. J., and Kristensson, P. O. (2022). Kwickchat: A multi-turn dialogue system
for aac using context-aware sentence generation by bag-of-keywords. Proceedings of the 27"
International Conference on Intelligent User Interfaces, 853-867.

Spiegel, C., and Spranz-Fogasy, T. (2001). Aufbau und Abfolge von Gesprachsphasen. Text-und
Gesprdchslinguistik. Ein internationales Handbuch zeitgendssischer Forschung. 2. Halbband, 1241-
1252. De Gruyter.

Tintarev, N. Reiter, E., Black, R., Waller, A., and Reddington, J. (2016). Personal storytelling: Using
Natural Language Generation for children with complex communication needs, in the wild
.... International Journal of Human-Computer Studies, 92, 1-16.

Todman, J., and Alm, N. (1997). Pragmatics and AAC approaches to conversational goals. In Natural
language processing for communication aids. Proceedings of the 35" Annual Meeting of the
Association _for Computational Linguistics (ACL).

Vanderheiden, G. C. (1983). Non-Conversational Communication Technology Needs of Individuals
with Handicaps. Rehabilitation World, 7(2), 8-12.

Van Tilborg, A., and Deckers, S. R. (2016). Vocabulary selection in AAC: Application of core
vocabulary in atypical populations. Perspectives of the ASHA Special Interest Groups, 1(12), 125-
138.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 17



Konadl et al. / Assessing Al in AAC Systems

Vertanen, K. (2017). Towards improving predictive aac using crowdsourced dialogues and partner
context. Proceedings of the 19" International ACM Conference on Computers and Accessibility,
347-348.

Vom Brocke, J. Simons, A., Niechaves, B., Reimer, K., Plattfaut, R., and Cleven, A. (2009).
Reconstructing the giant: On the importance of rigour in documenting the literature search process.
Proceedings of the 17" European Conference on Information Systems.

Vom Brocke, J., Simons, A., Riemer, K., Nichaves, B., Plattfaut, R., and Cleven, A. (2015). Standing
on the shoulders of giants: Challenges and recommendations of literature search in information
systems research. Communications of the Association for Information Systems, 37(1).

Waller, A., Menzies, R., Herron, D., Prior, S., Black, R., and Kroll, T. (2013). Chronicles: Supporting
conversational narrative in alternative and augmentative communication. Proceedings of the
2013 IFIP Conference on Human-Computer Interaction, 364-371. Springer, Berlin, Heidelberg.

Waller, A. (2019). Telling tales: unlocking the potential of AAC technologies. International Journal of
Language & Communication Disorders, 54(2), 159-169.

Wandmacher, T., Antoine, J. Y., and Poirier, F. (2007). SIBYLLE: a system for alternative
communication adapting to the context and its user. Proceedings of the 9" International ACM
Conference on Computers and accessibility, 203-210.

Wang, E. H., Zhou, L., Chen, S. H., Hill, K., and Parmanto, B. (2018). Development and evaluation of
a mobile AAC: a virtual therapist and speech assistant for people with communication
disabilities. Disability and Rehabilitation: Assistive Technology, 13(8), 731-739.

Webster, J., and Watson, R. T. (2002). Analyzing the past to prepare for the future: Writing a literature
review. MIS Quarterly, xiii-xxiii.

Widgit  (2022). SymWriter 2 - Easy symbol writing for everyone. URL:
https://www.widgit.com/products/symwriter/index.htm (visited on November 01, 2022).

Wisenburn, B., and Higginbotham, J. (2009). Participant evaluations of rate and communication efficacy
of an AAC application using natural language processing. Augmentative and Alternative
Communication, 25(2), 78-89.

Wohlin, C., Runeson, P., Host, M., Ohlsson, M. C., Regnell, B., and Wesslén, A. (2012). Systematic
literature reviews. Experimentation in Software Engineering. Springer, Berlin-Heidelberg. 45-54.

Thirty-first European Conference on Information Systems (ECIS 2023), Kristiansand, Norway 18



