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Interacting With Persons Who
Have ALS
Time, Media, Modality, and
Collaboration via Speech-Generating
Devices

Katrina Fulcher-Rood and Jeff Higginbotham

Individuals with amyotrophic lateral sclerosis (ALS) in later stages may rely on a variety of modalities
to communicate. The current study used conversational analysis techniques to examine natural-
istic face-to-face interaction between a man with late-stage ALS and his wife to understand the
types of accommodations they made to ensure that successful meaning was established. Three
extracts of talk were selected from a corpus of 30 videotaped interactions between a man with
ALS interacting either with his wife or the first author of the study. The extracts were examined for
the type of communicative resources used and the ways in which conversants worked together
to maintain the temporal–sequential demands of in-person interaction. Conversants used a variety
of communication modalities during their social interactions including voice, body, gestures, a
speech-generating device (SGD), and the SGD screen to construct utterances for one another,
establish meaning, and stay in-time. The pair were successful and maintained conversation expec-
tations in many ways similar to those with nonimpaired voices and bodies. Conversations including
an SGD are a highly coordinated and interactive affair that is experienced jointly by all conversants.
In this study, the conversational partners were aware of, and sensitive to, the temporal–sequential
demands of in-person interaction and the modality restrictions associated with SGD use. Clinical
and device design recommendations are discussed. Key words: amyotrophic lateral sclerosis,
augmentative and alternative communication, conversation analysis, in-person interaction

INTEGRATING a high-tech augmentative
and alternative communication (AAC) sys-

tem such as a computer-based tablet with
synthesized speech to assist in carrying out
a conversation can be complicated. Individu-
als whose natural speech is not adequate to
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meet their daily communication needs have
to make a variety of choices about what com-
munication modalities to employ and when to
use them to produce their conversational turn
while attempting to meet temporal expecta-
tions placed on them by the spoken language
community (Higginbotham & Wilkins, 1999;
Robillard, 1999). In this article, we account
for some of the intricacies and choices made
by users and their communication partners
to construct coherent conversations as well
as the challenges they face in doing so. To
illustrate some of the ways that speakers us-
ing AAC and their partners work to manage
their conversations, we present an analysis of
three stretches of interaction produced by J.,
an individual with late-stage amyotrophic lat-
eral sclerosis (ALS), and T., his wife, during
everyday conversations taking place in their
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home. To appreciate the accomplishments of
this dyad, we first present some of the con-
temporary views on the study of conversation
and its application to augmentative and alter-
native communication. Terminology relevant
to the study of conversation is introduced in
the following section.1

WHAT IS CONVERSATION?

In this article, we define the term con-
versation as naturally occurring talk. This is
an inclusive definition inviting the reader to
inspect the ways in which talk—spoken, writ-
ten, gestured, and so forth—is used within so-
cial interaction. This perspective is embraced
by a number of methodologies including
conversation and discourse analysis, ethnog-
raphy, and microanalysis (Higginbotham &
Engelke, 2013; LeBaron, 2005; Meredith,
2015; Ochs, Graesch, Mittman, Bradbury, &
Repetti, 2005). Here are some of the aspects of
conversation that are important to our discus-
sion of communication modality and AAC use:

� Conversation is ubiquitous. Conversa-
tion is a primary means through which
culture and communicative meaning are
constituted. Its basic, though not only,
form is conducted in person, that is, its
participants are both co-present (in the
same space) and co-temporal (present at
the same time). Face-to-face interaction is
a type of in-person interaction in which
participants are in close proximity and
able to see one another’s faces. In con-
trast to face-to-face interaction, texting
does not require the interactants to be
either co-present or co-temporal to con-
verse with one another.

1In this article, we introduce several terms reflecting the
analytical orientation of the authors. The term conversant
is synonymous with interlocutor, referring to an individ-
ual engaged in conversation. Augmented speaker and
vocal speaker refer to individuals who use augmentative
means or their voice, respectively, to issue linguistic ut-
terances. These terms are precise and nonpejorative.

� Conversations are performed and expe-
rienced. Conversations are accomplished
by performers: speakers and addressees
(i.e., persons to whom one is speaking).
Conversations are spontaneous, and coor-
dinated interactive productions are car-
ried out through multiple communica-
tion modalities (Higginbotham & Yoder,
1982). At the same time as a conversa-
tion is being performed, it is being ex-
perienced by its participants. To account
for what goes on in a conversation, re-
searchers need to be concerned about de-
scribing the performance and looking for
behavioral evidence as to how a conver-
sation is experienced by its performers.

� Conversation is experienced in-time.
Conversation operates on an enchronic
timescale, that is, the time frame in which
humans engage in the move-by-move ex-
change of turns and talk. The enchronic
timescale of face-to-face interaction—
the formative environment for language
development—is, temporally speaking, a
high-pressure realm (Clark, 1996; Enfield,
2017). Most conversations are conducted
at a rapid pace with few gaps within
or between speaking turns. Silent gaps
are to be avoided, and when they oc-
cur, they are often perceived by the con-
versation partner as being indicative of
a problem on the part of the current
speaker (Schegloff, Jefferson, & Sacks,
1974). The term in-time refers to the
enchronic timescale of conversational in-
teraction. Staying in-time presents diffi-
culties for many individuals who use AAC
devices, and failure to do so can lead to
a multitude of problems (Higginbotham,
Fulcher, & Seale, 2016).

� Conversation is emergent. A basic
property of spoken conversation is that
it is sequentially structured. Participants
produce their communicative actions
and derive meaning from the preceding
actions with respect to their sequential
position within the interaction (Atkinson,
Heritage, & Oatley, 1984). That is, each
utterance or communicative action is
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affected by the preceding context and
at the same time, and in turn, shapes
subsequent utterances and actions in the
conversation (Higginbotham & Engelke,
2013). When it is in everyone’s interest
to cooperate, conversants strategize to
make their contributions understand-
able to their addressee by anticipating
what their partner needs to correctly
understand the speaker’s intentions. This
activity, referred to as recipient design,
is a fundamental feature of most forms
of interaction, including conversation
(Schegloff et al., 1974). As noted by
Goodwin (1979), we design our talk on
an ongoing basis to meet the perceived
needs of one’s interlocutor. In response,
our partner is obliged to provide feed-
back as to the success of our contribution
through his or her attention, actions (e.g.,
head nod, gaze and facial gesture, verbal
tokens such as “ok,” “uh-huh”), or a spo-
ken response that demonstrates the prior
utterance was understood. This ongoing
display of coordinated actions used to
establish and maintain meaning during
conversation is called grounding (Clark,
1996; Clark & Brennan, 1991). Conver-
sants use a wide variety of grounding
strategies to evidence their under-
standing of an ongoing conversation,
related, in part, to the purpose of the
conversation, the interaction media,
and communication modalities available
for interaction (Clark, 1996; Clark &
Brennan, 1991; Goodwin, 2018).

USING MULTIPLE MODALITIES FOR
IN-PERSON INTERACTION

When people talk, they perform their con-
versations with their bodies—intonation and
vocal qualities, facial and limb gestures—in
relation to the interaction media, objects,
and context in which the interaction occurs.
Conversation is a multimodal co-performance
in which the participants coordinate their
presentations through time to make their con-
tributions understandable to their partner. In

this article, we define modality as the various
media, objects, and context (e.g., time,
place, common ground) used to formulate
utterances during interaction by virtue of the
conventional sign system(s) and the forms of
reasoning available to the speaker (D. Wilkins,
personal communication, 2009). The choice
of which resources to use shifts depending on
a variety of factors, both internal and external
to the participants in the interaction, to
ensure utterances are grounded and designed
with their recipients’ needs in mind (Clark &
Brennan, 1991; Deppermann, 2013; Levinson
& Holler, 2014; Levinson & Wilkins, 2006;
Wilkins, 2009). Modalities involving gesture,
body orientation, and voice2 are commonly
employed during utterance production to
ensure that it is appropriate and meaningful
for one’s conversational partner to achieve
successful interaction (Beeke, Maxim, &
Wilkinson, 2007; Damico, Simmons-Mackie,
& Wilson, 2006; Goodwin, 1979, 2000, 2018;
Jewitt, 2008; Schegloff et al., 1974; Streeck,
Goodwin, & LeBaron, 2011).

AUGMENTATIVE AND ALTERNATIVE
COMMUNICATION: A HYBRID
COMMUNICATION MEDIUM

In our relatively recent evolutionary his-
tory, humans have begun to use new forms of
media for interaction: handwriting, printing,
e-mailing, telephoning, texting, social net-
working, video conferencing, and so forth.
Each interaction medium provides different
technological features that extend commu-
nication beyond the boundaries of in-person
interaction (e.g., texting and e-mailing inter-
actions do not require participants to be in the
same physical space or communicate at the
same time; Seale, Bisantz, & Higginbotham,
2019). At the same time, its users develop the
means to compensate for the media’s inability
to achieve the communication flexibility of

2In this article the term voice refers to both the acous-
tic and perceptual qualities of vocalizations, inclusive of
speech, paralanguage, and vocal quality.
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in-person interaction (e.g., use of emoticons
in text messaging and e-mails to provide emo-
tion/affiliative information that is generally
available during in-person interaction).3

Within this general framework, speech-
generating devices (SGDs)4 such as mobile
devices or other computer-based systems pro-
ducing synthesized speech can be seen as a hy-
brid interaction medium. They are equipped,
by design, with typing tools to compose text
or graphic-based messages but purposed to
serve as a “talking” tool for in-person interac-
tion. In fact, SGDs are doubly hybrid in that
they not only employ properties of both spo-
ken and text-based media but also the aug-
mented speaker’s partner utilizes oral speech
to communicate, as opposed to the same me-
dia form as the augmented speaker. Table 1
provides a list of some of the media features
associated with in-person and long-distance
interactions, including SGD use (Clark, 1996;
Clark & Brennan, 1991; Higginbotham &
Caves, 2002; Higginbotham et al., 2016; Seale
et al., 2019). It should be noted that all
forms of AAC technology can be considered
within this framework (Hanson, Beukelman,
& Yorkston, 2013; Johnston, Reichle, Feeley,
& Jones, 2012).

To appreciate the hybrid nature of the SGD
interaction medium, it is important to un-
derstand the media characteristics of these
technologies in contrast to spoken and text-
based communication. In-person interaction
is both co-temporal (i.e., communicate in the

3The terms communication modality and interaction
media are related and can be used interchangeably at
times. The distinction between the two terms is a mat-
ter of focus: communication modality, while including
communication technology, originates from the individ-
ual’s propensities to use the modality for communica-
tion. Interaction media, while including the individuals,
centers on media properties, interaction characteristics,
and communication costs associated with the particular
medium selected.
4In this article, we use the term speech-generating device
(SGD) to refer to any device that allows for text-to-speech
synthesis. When the term AAC devices is used, it refers to
the broad range of systems, tools, and technologies that
individuals with complex communication needs may use
to support or replace vocal speech.

same time frame) and co-present (i.e., partic-
ipants are in the same place). Talk produced
with the mouth is well adapted to in-person
constraints as it is audible and is produced
with few temporal gaps between speaking
turns, enabling a mostly successful style of so-
cial interaction within an enchronic timescale
(Clark, 1996; Clark & Brennan, 1991). Phone
calls possess many of the same features as
in-person interaction, but the lack of co-
presence forces participants to do more in-
teractive work with their voices, perhaps
making the adherence to the sequential as-
pects of turn taking so critical for successful
grounding.

Speech-generating devices are used in in-
person contexts to engage in conversation
but possess the compositional features of text-
based systems, including some ability to re-
vise one’s compositions before issuing them
as utterances. For example, a person using
an SGD could start composing his or her
utterance while checking for completeness
and accuracy of that utterance. If the utter-
ance is not sufficient, it can be revised and
changed before the conversational partner
hears the utterance. This is different from
face-to-face interaction involving two vocal
speakers, as message composition and de-
livery comprise an essentially simultaneous
process, and if a problem occurs, it is re-
paired interactively before proceeding fur-
ther in the conversation (Clark, 1996). The
doubly hybrid nature of SGD use comes to
bear when the individual using an SGD is
compelled to interact within the temporal–
sequential expectancies of in-person interac-
tion of the spoken speech community and
their means for utterance composition—the
SGD introduces significant delays in utterance
production (Higginbotham et al., 2016). For
example, in response to the current topic of
conversation (e.g., a book everyone is read-
ing), a person using an SGD may begin com-
posing his or her utterance. As he or she is
typing how much he or she liked the book,
the other oral communicators move on to
a new conversational topic. When the SGD
user produces an utterance, it may no longer
be relevant to the ongoing conversation,
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being out-of-context to the other conversants
(Robillard, 1999). Furthermore, it is com-
mon for interlocutors to refuse to interact
with the augmented speaker or abruptly shift
their attention to speaking with someone else.
Robillard indicates that these not now ac-
tions occur because the interlocutor does not
have enough time to wait until the augmented
speaker finishes his or her utterance compo-
sition. Thus, provided with technologies de-
signed for written composition, augmented
speakers have to find alternate ways to deal
with the enchronic in-time problem to engage
in successful interactions.

AAC-MEDIATED IN-PERSON
INTERACTIONS

As previously stated, conversants design
utterances with their partner in mind, offer
contributions in a constrained temporal
order, and layer multiple communicative
resources to ensure meaning is achieved.
These expectations are in place for all
speakers regardless of differences in bodies
or voices. Speakers who have bodies that do
not allow them to conform to the typically
accepted cultural expectations of talk may
need to make adaptations to ensure that
recipient design, grounding, and staying
in-time are maintained and achieved (Bloch
& Wilkinson, 2004; Higginbotham & Wilkins,
1999; Robillard, 1999). The maintenance
of recipient design has been examined in
several personal accounts. Robillard (1999), a
social scientist, wrote about his experiences
in communicating throughout his physical
decline due to a diagnosis of ALS. Robillard
communicated through lip movements
and/or alphabet boards that were interpreted
and vocalized by his communication part-
ners. He discussed how his body and voice
breached the social contract of in-person
interaction, which limited his ability to be
an active participant in the conversational
landscape. For example, Robillard writes:

The institutionalized, naturalized, socially consen-
sual order of conversation has a rhythm, a time or-
der, that assumes an intersubjective coordination

of physical human bodies. Having a body that could
not inhabit this time order breached the normal-
ized conversational environment every time I tried
to talk. (p. 63)

He also noted that it is not just his inabil-
ity to produce intelligible speech in time that
makes communication difficult but also his
inability to access other communicative re-
sources such as gestures, facial expressions,
and head movements when constructing ut-
terances that put him at a disadvantage during
in-person interaction.

Speech-generating devices offer potential
solutions to address some of these prob-
lems as they were designed so that indi-
viduals could compose intelligible messages
that are acoustically available to other con-
versational recipients. Although these devices
ensure text-to-speech capabilities, their de-
sign may not account for all aspects of in-
person interaction such as grounding, modal-
ity, and timing (Brennan, 1998; Higginbotham
& Caves, 2002; Higginbotham et al., 2016;
Higginbotham & Wilkins, 1999; Müller &
Soto, 2002). Speech-generating devices may
force communicators to select specific re-
sources (e.g., type instead of gesture) and
make adaptations to recipient design (e.g.,
cannot change written composition to meet
real-time needs of the partner) so that suc-
cessful mutual meaning can be achieved. Even
with potential issues regarding in-time inter-
action with SGDs, research in AAC-mediated
conversations has demonstrated that inter-
actants frequently employ multiple strate-
gies to ground contributions and maintain
close timing, including (1) partners filling-
in almost completed contributions; (2) use
of voice, gestures, and objects in the envi-
ronment in conjunction with SGD output;
(3) co-participatory reliance on the SGD dis-
play screen; and (4) establishing an interac-
tion policy (Bloch, 2005; Bloch & Wilkinson,
2004; Higginbotham, 2009; Higginbotham
et al., 2016; Higginbotham & Wilkins, 1999;
Wilkinson, Bloch, & Clarke, 2011). These
strategies are described in more detail in the
following text.
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Filling-in almost completed
contributions

When augmented speakers use a letter
board as their primary means of utterance con-
struction and delivery, the speaking partner
tends to fill-in parts of the utterance that have
not yet been completed by the augmented
speaker. For example, a complete contribu-
tion might be produced over multiple turns
as the conversational partner fills in parts
of the contribution based on semantic and
syntactic cues (Bloch, 2005; Higginbotham,
Mathy-Laikko, & Yoder, 1988). This allows
the individual using a letter board to hold the
conversation floor and keep timing delays at a
minimum as quick turn taking is maintained,
even though complete contributions are not
given in one turn. By co-constructing a single
utterance over multiple turns, the speaking
partner must be an active participant as
he or she is responsible for grounding the
augmented speaker’s actions through word
and letter repetitions, and repeating or
recasting the completed utterance (Bloch,
2005; Higginbotham, 1989).

Gesture and object use

Individuals with impaired voice and bod-
ies may choose to use gestures, pointing, fa-
cial expressions, and vocalizations to ground
utterances even when an SGD is available.
For example, Hörmeyer and Renner (2013)
found that individuals with complex commu-
nication needs typically delivered confirma-
tions and denials via gestures, head nodding,
and head shaking instead of using an SGD.
Similarly, Pilesjö (2014) investigated the com-
munication modalities utilized by a girl with
complex communication needs with her fam-
ily and teachers during in-person interaction.
The girl in this study used specific hand move-
ments, arm movements, and eye gaze to in-
dex wanted items in her environment. Also,
Higginbotham (2009) showed how an aug-
mented speaker and a vocal speaker used the
SGD and available physical artifacts (e.g., a
clock) to establish how long they had until a
speaking engagement started.

SGD display screen

During AAC-mediated interactions, vocal
speakers orient themselves so that they can
see the SGD display screen and use the in-
formation displayed as a resource for their
talk and continuing interactions (Bloch, 2011;
Higginbotham, 1989; Higginbotham & En-
gelke, 2013; Luo, 2009; Norén, Svensson, &
Telford, 2013; Wilkinson et al., 2011). For
example, Bloch (2005) and Higginbotham
and Engelke (2013) used conversation anal-
ysis techniques to examine the talk and ac-
tions involving individuals with ALS and their
communication partners during in-person in-
teraction. Bloch (2005) found that the vocal
speaker would consistently complete the aug-
mented speaker’s partially composed utter-
ance because they had visual access to the
SGD screen. Similarly, Higginbotham and En-
gelke (2013) documented that a vocal speaker
visually referenced contributions that were
in the process of being typed by an individ-
ual using an SGD and used these in-process
utterances to answer her ongoing questions.
Higginbotham (1989) noted that when partic-
ipants did not have access to the electronic
output display, four times more repair se-
quences were observed than when the par-
ticipants had visual access to the electronic
output display. Furthermore, Higginbotham
et al. (2016) documented the interaction of
a woman with ALS and her husband in which
the woman would physically give her iPad to
her husband so that he could read her con-
tribution off the SGD screen. This strategy en-
abled the husband to clearly receive his wife’s
contribution as he found the text-to-speech
output difficult to understand. Also, the wife’s
contribution was permanently displayed for
the husband to reference as he completed
the directions ensuring he did not have to ask
for follow-up repetitions that could prolong
the duration of the task (Higginbotham et al.,
2016).

Establishing an “interaction policy”

As evident in previous research, individ-
uals with impaired voices and bodies and
their nonimpaired conversational partners are

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Interacting With ALS 377

sensitive to the timing delays and modifica-
tions needed when conducting in-person in-
teraction with an SGD (Higginbotham et al.,
2016). When examining a database of con-
versations from 27 individuals with ALS and
their communication partners, Higginbotham
et al. (2016) noted that a number of vocal
speakers would attempt to establish conversa-
tional guidelines to collaborate with the aug-
mented speaker. For example, vocal speakers
would tell the augmented speaker how to or-
ganize his or her contribution and preferred
modes of delivery. Typically, vocal speakers
would instruct the types of words to use,
the length of the utterance, and how they
would like it delivered (e.g., one word a time,
reading off the screen). These strategies al-
lowed for the minimization of timing delays
and assurance of intelligibility—from the vo-
cal speaker’s point of view.

CURRENT STUDY

The utilization of an SGD during in-person
interaction changes the way in which
utterances are constructed and changes
the resources conversants select. Although
research has shown that augmented speakers
and their vocal speaking partners can be
successful and maintain some conversational
expectations, SGD-mediated interaction
continues to be problematic in terms of
timing delays and grounding. Also, given the
conversational constraints an SGD places on
in-person interaction, the augmented speaker
may be a less active communicator, causing
his or her conversational partner to assume
a lack of communicative competence. For
the current study, we selected SGD-mediated
interactions that were relatively nonprob-
lematic and contained accommodations to
interaction that allowed the conversants to
be successful communicators. The rationale
for examining these successful interactions
is to document and understand the types
of accommodations used to achieve success
in recipient design, grounding, and timing.
With this information in mind, the field may
be able to create devices and clinical recom-
mendations to help increase the likelihood of

sufficient grounding and timing in augmented
interactions. The specific aim of the current
investigation is to examine the accommoda-
tions and strategies an augmented speaker
and a vocal speaker use to successfully design
utterances, ground meaning, and stay in time
during SGD-mediated interaction.

METHOD

Participants and conversational dyads

The following analysis focused on J., a man
in his late 50s with bulbar ALS, and his wife
of more than 25 years, T. Prior to his diag-
nosis, he worked as a lawyer and enjoyed
interacting and conversing with others. J.’s
wife T., a woman in her mid-50s, worked as a
physician and medical director at a local col-
lege. Approximately 9 months after receiving
the diagnosis, J. began to use a Lightwriter
(Model SL35M) AAC device to compensate for
his speech intelligibility problems.5 The video
segments used in this study were taken from
a corpus of 30 videotaped sessions involving
J. interacting with his wife or the first author.
The analysis presented in the following text
was conducted 1 month after J. had received
his AAC device.6 At that time, J. actively used
his severely dysarthric speech for interaction.
J. demonstrated difficulty walking and used a
cane for support. Also, J.’s movement in his
left dominant hand was limited and therefore
he relied primarily on his right arm and hand
for gesturing, grasping, and device use. The
video was taped while J. and T. were having
lunch at their home. The video included lunch
preparation, mealtime, and cleanup. Topical

5The Lightwriter is a text-to-speech output device, where
there is a keyboard, one screen facing the device user, and
a second screen facing outward. The user can compose
utterances letter by letter and then can control the type
of speech output used to present their utterance to their
speaker.
6In addition to the Lightwriter, J. also was using a white-
board, speech supplementation letter board, and started
using a Dynavox VMax in anticipation of his future need
to utilize eye tracking. While a variety of modalities were
available, J. preferred to use his Lightwriter.
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talk focused on current events, the couple’s
children, and J.’s medical status. In the major-
ity of the video, J. was seated at the dining
room table with his back facing the entrance
to the kitchen. T. would enter and exit the din-
ing room from the kitchen entrance behind J.
and would sit on the right of him or stand on
either side of him depending on the activity in
which they were engaging. One video camera
was used to capture the interaction and was
placed directly in front of the dining room
table facing J. so that all actions occurring in
the dining room and entrance to the kitchen
were captured.

Transcription and analysis

A detailed descriptive analysis of the in-
teraction between J. and T. was undertaken.
The analysis was motivated by contem-
porary research in talk-in-interaction and
conversation analysis (Bloch, 2005; Clark,
1996; Goodwin, 2000; Jefferson, 2004; Ten
Have, 2007). For the purposes of this study,
the term talk refers to auditory and visible
actions produced by conversants during

conversational activity. Speech, intonation,
gestures, overlapping speech, pauses, SGD
output, object use, and all other actions were
transcribed using conventions developed by
Jefferson and colleagues (Jefferson, 2004;
Ten Have; 2007). AAC output was transcribed
using capital letters and device selections
were represented through plus signs.

The transcription and annotation were
completed using version 2.4.2 of the Transana
video transcription software package (Woods,
2010). After initial transcription and annota-
tion were completed, conversational analysis
was used to analyze the video extracts. This
form of analysis is descriptive and has the goal
of providing an accurate accounting of the in-
teractions in the collection being analyzed.
In addition to applying a set of transcription
and analytical procedures embraced by con-
versational analysis practice (Higginbotham &
Engelke, 2013; Psathas, 1995; Ten Have,
2007), initial findings are shared in data ses-
sions involving several researchers involved
in similar projects. For this study, the ex-
tracts shown in Figures 1–3 were initially

Figure 1. Extract 1.
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Figure 2. Extract 2.

transcribed and analyzed by the first author,
iteratively re-transcribed and analyzed by both
authors until consensus was reached, and
then presented to four other members of the

authors’ laboratory. Members of the group
included a doctoral student with a PhD in
linguistics, a PhD student in linguistics, and
two doctoral students with master’s degrees

Figure 3. Extract 3.
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in speech–language pathology. On the basis of
feedback from the team, discrepancies were
resolved for the final transcription.

RESULTS

We purposefully selected three extracts
during J. and T.’s mealtime to illustrate the
ways multiple modalities including bodies,
technologies, and objects were used in time
to construct utterances and achieve mutual
meaning. The selected extracts exemplified
the variety of modalities that the pair used
during their social interactions. Use of these
modalities varied depending on the physical
proximity J. and T. shared with one another.
Analysis of these extracts is described in the
following text. Table 2 provides a descrip-
tion of the conventions used in the extract
transcripts.

Environmental and body-based
modalities: Interaction in close physical
proximity

In Extract 1, T. and J. are together in
the dining room discussing what J. is go-
ing to have for lunch. T. walks into the din-
ing room, places two food containers on the
table, and indicates what food options are
available (Lines 4–8). T. constructs and de-
livers her utterance by pointing to, open-
ing up, and verbally labeling the food con-
tainers. During this time, J. coordinates his
gaze to the food containers as T. points
and verbally labels them. Next, T. directs
her gaze to J. and with a rotating hand
gesture indicates that the ham can be
mixed in with two potato options (Line 10).
T. then offers the last food options verbally
as they are back in the kitchen (Lines 11
and 15).

Table 2. Legend for notations used in transcripts

Notation Definition

(walks in to dining room) Text in double parentheses is a gloss or description of the nonverbal
actions by conversants

∨ or ˆ Up and down arrows are used to show when specific actions, talk, or
gaze occurs within the ongoing interaction

TC JC, TJ JT Notes where J. or T. were directing their gaze. The capitalized letter
represents the conversant and the small subscript letter represents
where they are directing their gaze (e.g., to each other, to a
container, an object)

::ooh Colons indicate an extension of the sound or syllable. More colons
indicate a longer stretch/prolongation of the sound or syllable.

(.) A period in parentheses indicates a time interval of one tenth of a
second or less that occurred in the stream of talk.

(xxx) A series of xs in parentheses indicates that talk was present,
however, the transcriber was unable to correctly identify the talk
of the specified conversant.

>mashed potatoes< Talk presented in between > < symbols indicates that speech rate
was increased or rushed.

I SEE IN PAPER Talk presented in capital letters represents talk that was issued by
the SGD.

# Pound signs represent the number of button presses used by the
SGD user to construct contributions.

Note. SGD = speech-generating device; the transcriptions presented here combine conversational analysis conventions
proposed by Gail Jefferson (see Atkinson et al., 1984; Jefferson, 2004) as well as those presented by Higginbotham and
Engelke (2013).
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As T. completes her utterance, J. contin-
ues to coordinate his gaze on T. and her
hand gestures. Within 0.3 s of T.’s utterance
completion, J. makes his food choices by tap-
ping twice on the sweet potato container and
then twice on the mashed potato container
(Line 17). At the end of the interaction, T. and
J. mutually confirm J.’s lunch selections (Lines
22–25).

In this extract, both conversants coordi-
nate meaning in-time by mutually using food
containers, gestures, gaze, and their voices to
construct utterances that are understandable
and maintain the typical pace of spoken con-
versation. The food containers offer an im-
mediate resource for each participant to con-
struct utterances and manage turn exchange
within a coordinated and timely manner. T.
utilizes the food containers to physically show
what options are available and, in turn, J.
adopts the food containers as means to state
what he would like to have for lunch. When
physical resources are not available, T. de-
signed her vocal communication and gestures
to represent various lunch options, affording
J. the ability to quickly make his lunch choices
through vocalization and pointing. This offer–
response sequence is an example of a funda-
mental sequential structure in conversation,
the adjacency pair, in which the preceding
utterance obligates the speaker to provide a
specific response, as in this case, whether the
food being offered is acceptable. Designing
her utterances in this way ensures that T.
can respond in-time using the communication
modalities available to J.7

Throughout this interaction, turn taking
was coordinated, nonproblematic, and exhib-
ited few pauses in between participants’ ac-
tions. T. and J. mutually coordinated their
gaze, talk, and actions to deliver utterances

7It is important to note that the adjacency pairs are a
common interaction structure found throughout instruc-
tional therapy discourse, as well as everyday talk with
individuals with communication disabilities (Goodwin,
2003; Solomon-Rice & Soto, 2011; Weeks, 1985; Zemel &
Koschmann, 2011).

in a timely and organized manner. Despite his
impaired voice and body, J. matched T. in the
temporal delivery of his contributions.

It is of note that this interactional exchange
was successful without an SGD. J. chose not
to use his Lightwriter, even though it was on
the kitchen table within reach just next to the
food containers. The ability to output intelli-
gible utterances via an SGD would be asso-
ciated with timing delays due to setup, utter-
ance composition, and delivery. Also, J. would
have to direct his gaze and actions toward
the device and not toward T. and the physi-
cal objects in the immediate environment. By
utilizing physical objects and body-based re-
sources as modalities for utterance construc-
tion, both J. and T. stayed in-time and J. was
able to match his actions with those of his
partner.

SGD modality: Interactions with no
physical proximity

In contrast to the previous extract, Extract
2 illustrates J. using an SGD to compose ut-
terances when T. is working in the kitchen,
preparing food. This extract begins with J.
composing a full utterance on his Lightwriter.
During this time, T. is standing behind him
in the kitchen preparing lunch. Before issu-
ing his utterance, J. turns the volume up on
his device (evidenced by the three low beeps
emitted from his device) and then moves
his device to the edge of the table where
it is facing the kitchen. Once J. has prop-
erly positioned the device, he issues his full
request to T. She responds to J.’s utterance
and states that she needs to write down his
request so that she will not forget to com-
plete the task. During a 5-s pause in talk, T.
searches for a paper and pen and J. slightly
rotates his head to look behind him while po-
sitioning his hand on the device to reissue
his utterance if needed. J. then attempts to
use his dysarthric speech to remind T. of his
request; however, she is still looking for pa-
per to write down the request and asks him
to hold on. T. begins to repeat J.’s request
aloud but slightly pauses when writing. Dur-
ing this 1-s pause in T.’s speech, J. reissues his
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utterance and the extract ends with a confir-
matory sequence.

During this interaction, J. and T. are not
positioned face-to-face but are separated from
each other by approximately 10 ft. With T.
attending to food preparation, J. chooses to
compose his entire utterance before issu-
ing it as a complete contribution. J. utilizes
his Lightwriter to issue complete utterances
when T. is not in proximity. J.’s use of this
completed utterance delivery strategy is con-
sistent with T.’s attention to her current ac-
tivity. By not delivering his message until it is
fully prepared on the SGD, J. displays sensitiv-
ity to the fact that T. needs to attend to two
activities at the same time—her ongoing work
and his incoming utterance. That is, the prior
preparation of the message on the SGD and
the timing of J.’s delivery provided T. with an
opportunity to attend to both her work and
J.’s message.

During the conversation, J. orients to the
attentional demands placed on T. First, to
account for T.’s position behind him, he in-
creases the volume of his device and moves it
so that his utterance is more likely to get T.’s
attention. These actions increase the probabil-
ity of T. understanding J.’s request. J. pauses
for approximately 3 s. During this time, J. does
not erase his utterance but keeps his hand
positioned and ready to reissue his contribu-
tion if needed. Next, T. starts writing down
J.’s request, simultaneously repeating back
J.’s words. T. pauses for approximately 1 s.
After this pause, J. repeats his request using
his SGD. J. may have reissued this request be-
cause his initial request interrupted T. while
she was completing another task. J.’s success
in managing this interaction is related to how
he designed his messages to meet the atten-
tional needs of T.

The interaction timing differences seen
between this extract and the previously pre-
sented extract may be impacted by the par-
ticipants’ lack of physical proximity and en-
gagement in separate activities. In contrast to
Extract 1, the prolonged pause times in this
example may reflect attentional demands of
food preparation on T., as she attempts to

comprehend the meaning of J.’s utterance.
Evidence for T.’s comprehension difficulties
is reflected in the time spent to confirm J.’s
utterance. Prolonged pauses and extended
confirmation sequences were not observed
when interactants were in the same room
and could reference objects available in the
physical space. Even though the dyad had to
take an extended amount of time confirming
J.’s request, the pair worked together and
responded to each other’s attentional states
in an appropriate manner. In addition, J. was
able to complete his interactional goals even
with his impaired body, dysarthric speech,
and the demands his SGD placed on the
interaction.

Combination of modalities: Interaction
with changing physical proximity

Extract 3 begins with J. sitting at the din-
ing room table reading the newspaper while
T. is behind him in the kitchen preparing
lunch. During this interaction, J. and T. con-
verse about a news story that J. is reading in
the paper. In this extract, J. and T. ground
their utterances by relying on all previously
discussed resources: physical objects, voice,
gesture, gaze, and SGD output. At the begin-
ning of this extract, J. composes an entire ut-
terance using his Lightwriter, before issuing
it to T. (Line 3). Shortly thereafter, T. walks
into the dining room, asks J. a question regard-
ing the news story, then moves behind J. and
begins to read the newspaper herself (Lines
9–17). At this time, J. switches his Lightwriter
to word-by-word output and then constructs
his response to T.’s question. While J. is is-
suing his response, T. reads part of the news
story aloud that overlaps with J.’s SGD output.
As J. is issuing his next contribution, T. shifts
her body and gaze away from the newspaper
and toward the Lightwriter display (Line 20).
With her body and gaze now aligned to see
the Lightwriter display screen, T. responds to
J.’s ongoing utterance in time without wait-
ing for the SGD to initiate the text-to-speech
output (Line 23).

J. and T. select different communication
modalities to compose utterances as their
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physical proximity to one another changes.
First, J. chooses to use his SGD to construct
an entire utterance while T. is in a different
room engaged in a separate activity. Similar to
Extract 2, when T. was in the kitchen, J. could
have used his voice to mediate the interac-
tion but instead chose to compose and issue
a grammatically complete utterance using his
SGD, perhaps reflecting his awareness that his
soft, dysarthric speech may cause problems
while trying to establish a topic when his part-
ner is in a different room involved in a separate
activity. Once T. enters the room, both partic-
ipants change their communication modali-
ties, almost in unison. First, both J. and T. uti-
lize the newspaper as shared physical object
to compose meaning about a specific news
story. Also, J. uses his SGD for face-to-face spo-
ken composition by switching his device to
speak individual words as they are completed.
J.’s differential use of text-to-speech output
suggests that he is sensitive to the timing of
spoken productions as well as his vocal limita-
tions. By using a word-by-word output mode,
J. was able to keep his partner’s attention by is-
suing words at a relatively rapid pace. His use
of a Lightwriter, instead of voice or gesture,
to convey the message reveals J.’s awareness
that the topic of conversation is relatively ab-
stract and lacks physical concrete objects to
reference. The Lightwriter provides a repeat-
able spoken and semipermanent visual display
facilitating comprehension and reducing the
probability of misunderstanding. T. confirms
the conversational utility of the Lightwriter’s
visual display by reading the Lightwriter’s dis-
play and responding to the word J. is typing,
before the device delivers the speech output
associated with the word. J. and T.’s ability to
flexibly coordinate different interaction me-
dia allowed them to stay in-time despite J.’s
impaired voice and body.

DISCUSSION

The conversational examples presented
here are consistent with prior studies of SGD
mediated interaction. The extracts presented
provide examples of how two individuals

used various communication modalities and
interaction media for the purposes of recip-
ient design, grounding, and staying in-time.
Across all three extracts presented here, J. and
T. used a variety of physical and technology-
based resources including voice, gestures, fa-
cial expressions, objects, the SGD speech out-
put, and the SGD display screen. The decision
of when to use and when not to use these re-
sources was systematic and driven by each
partner’s sensitivity to attentional states, task
demands, and timing expectations (i.e., re-
cipient design). Contributions were designed
on the basis of the partners’ physical prox-
imity to one another, as well as other activ-
ities in which T. may have been involved.
J. specifically designed contributions in ways
that not only allowed him to adhere to tem-
poral standards of face-to-face interaction but
also were cognizant of T.’s split attentional
state. All three extracts demonstrate how the
participants worked together in a coordinated
fashion, despite differences in their commu-
nication modalities, to establish and maintain
mutual understanding. Finally, all of these ex-
tracts were carried out in-time despite the po-
tential for timing delays due to J.’s impaired
voice and body. Implications are discussed
in terms of the use of multiple resources to
convey meaning, the importance of conversa-
tional timing, and clinical and device design
recommendations.

Use of multiple modalities and resources

Throughout the extracts presented, J. and
T. showed that they were effective mul-
timodal communicators using various com-
munication modalities and interaction me-
dia for carrying out their conversations. The
dyad layered speech, physical gestures, body
movements, and SGD use in a sequentially
and temporally coordinated fashion to con-
struct meaningful utterances. This is similar to
past research revealing augmented speakers
to be highly flexible communicators (Beeke,
Wilkinson, & Maxim, 2001; Higginbotham,
2009; Murphy, Marková, Collins, & Moodie,
1996). J. and T. jointly managed the demands
of their in-person interactions, coordinating
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a variety of communication modalities (e.g.,
voice, gesture, physical proximity, and body
position) and media (e.g., Lightwriter, ob-
jects, SGD display screen) with one another
as they interacted in-time. Despite his im-
paired voice and body, J. employed vocaliza-
tions as well as pointing and tapping, head
nodding, and other gestures to achieve mean-
ing in a coordinated manner with his speaking
counterpart. Likewise, T. coordinated her talk
via multiple communication modalities (e.g.,
physical orientation, object use, gaze, ges-
ture, speech) in ways that maximized mutual
understanding. Research in AAC-mediated
conversations has shown that augmented
speakers and their vocal partners exhibit a
preference for producing coordinated and co-
participatory joint actions (Bloch, 2005; Bloch
& Wilkinson, 2004; Higginbotham, 2009;
Higginbotham & Wilkins, 1999; Hörmeyer &
Renner, 2013; Luo, 2009; Wilkinson et al.,
2011). The transcripts analyzed here are con-
gruent with the aforementioned research,
providing ample examples of T. and J.’s coor-
dinated, co-participatory interactions involv-
ing both body-based and technology-mediated
interactions.

Systematic use of SGD features
and screen

Throughout the extracts examined, it was
evident that J. strategically deployed specific
SGD features to construct and deliver his inter-
actional contributions. First, J. systematically
decides when he should use the SGD. For ex-
ample, in Extract 1, J.’s Lightwriter is avail-
able to use and right in front of him. Even
though the device is in close proximity, J.
uses other resources instead. Next, J. chose
to switch between whole-utterance output
and word-by-word output. Switching of de-
vice output mode appeared to be driven by
T.’s physical location, as well as her current
activity. J. also manipulated the position of his
SGD, as well as its volume, to enhance mes-
sage intelligibility, potentially reducing the
need for repair. As in our study, Higginbotham
et al. (2016) found that augmented speakers
elected to use their device based on the task

demands. In both of these studies, SGDs were
used to do the referential work that could not
be accomplished via other modalities. Con-
versely, talk related to agreement checks, at-
tention maintenance, stating opinions, and
expressing humor were deployed through
body-based modalities (e.g., gestures, body
position, vocalizations) and environmental re-
sources (e.g., objects).

The SGD display screen also was used
by J. and T. to stay in-time and establish
common ground. Specifically, T. would ori-
ent toward the device screen while filling
in components of J.’s ongoing composition
and incorporate the displayed information
into the ongoing discourse, which is simi-
lar to many instances observed in our pre-
vious work, as well as other published re-
search (Bloch, 2011; Higginbotham, 1989;
Higginbotham & Engelke, 2013; Luo, 2009;
Norén et al., 2013; Wilkinson et al., 2011).
By having visual access to the SGD screen,
the vocal speaker can identify troubles in the
utterance before the augmented speaker pro-
duces his or her speech-synthesized utter-
ance. When successful, making use of the in-
formation on the display screen can mitigate
the temporal delays of AAC interaction and
potentially decrease the amount of time spent
repairing SGD-delivered contributions. How-
ever, as discussed by Higginbotham and En-
gelke (2013), significant problems can arise
when the augmented speaker’s utterance-in-
composition is misinterpreted by speaking
counterparts.

Staying in-time

As we have shown, talking in-time is a pri-
mary feature of in-person interaction. The in-
teractions analyzed show that J. and T. used
multiple communication modalities and me-
dia to maintain enchronic temporal standards.
When media such as an SGD is introduced
into conversation, the interactional expecta-
tions change depending on the features and
constraints of the device itself (Clark, 1996;
Clark & Brennan, 1991). There are specific
moments when J. and T. decided not to
use the available SGD and to rely on other
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modalities such as pointing, tapping, vocaliza-
tions, and physical objects. When an SGD was
used, J. exploited device features such as the
volume and output method in an attempt to
keep up with the temporal demands of the
interaction and to be sensitive to his part-
ner’s attentional state. These in-time device
modifications made by J. increased his likeli-
hood of successfully grounding his interaction
with T. without resorting to a prolonged re-
pair sequence (Clark 1996; Clark & Brennan,
1991; Higginbotham & Wilkins, 1999). In ad-
dition, J.’s composition of longer utterances
occurred when T. was preoccupied with an-
other task so that she was not waiting for
J. to finish his composition. J.’s decision to
compose longer messages during T.’s preoc-
cupation with another task functioned com-
municatively to mitigate timing delays in their
conversation. If intentional, this would be an-
other successful tactic used by J.

Clinical and device design implications

Clinicians implementing SGD and other
AAC technologies should consider selecting
tools and strategies that address the temporal
challenges faced by their clients. For exam-
ple, Higginbotham et al. (2016) discuss three
different timing dimensions and recommend
various strategies based on those dimensions.
First, in now-time talk, participant focus
is on immediate responses with no timing
delay, and AAC technologies that allow the
use of body-based and vocal modalities are
suggested. Any alternative access methods,
such as head or eye tracking, which cannot
be extended to use other modalities, may not
be conducive for now-time talk. For example,
J. decided to use his impaired vocal speech to
provide immediate confirmations and denials
to stay in time with T. as they discussed a
newspaper article. Second, near-time talk
needs to be accomplished quickly, but with
some limited allowance for presentation
delay (e.g., 2–10 s). In these cases, single
spoken letters, prestored messages, and
complete utterance-based systems would be
most appropriate. In this study, J. was able
to quickly adapt his device features to be suc-

cessful in instances of near-time talk. This was
evident when he switched his text-to-speech
presentation output to word-by-word delivery
instead of whole-utterance delivery. Finally,
in delayed-time talk, the augmented speaker
takes more time (e.g., >10 s) to compose
utterances, which is particularly useful when
grammatical appropriateness or informational
accuracy is important. In these cases, having
a partner visually access a device screen can
help incrementally build meaning during
message composition and reduce the prob-
ability of requisite repair strategies. This was
apparent when J. constructed an entire mes-
sage for T. as she was involved in completing
other activities. In addition, J. was sure not to
erase this entire message before T. confirmed
its meaning, as ensuring T. had complete
understanding of this utterance was essential.

Techniques informed by conversation anal-
ysis can help speech–language pathologists
identify troubles that occur in communicative
interactions and devise strategies to compen-
sate for those problems, especially problems
related to appropriately using multiple
modalities, media, and resources as well as
interaction timing. For example, conversation
analysis has been applied to the study of
aphasia (Myrberg, Hydén, & Samuelsson,
2018; Simmons-Mackie, Kingston, & Schultz,
2004), dysarthria (Saldert, Ferm, & Bloch,
2014), and dementia (Spilkin & Bethlehem,
2009) to identify client and communication
partner strengths and weaknesses in language
use such as turn taking, topic initiation,
and repair sequences. By closely examining
naturalistic interactions, a clinician may be
able to identify common trouble sources in
talk and provide appropriate management
strategies for specific issues. According to
Simmons-Mackie et al. (2004), analyzing nat-
uralistic interaction can help clinicians and
researchers create a listing of effective and ef-
ficient conversational management strategies.

Limitations

This research studied three episodes of in-
teraction selected from a video corpus in-
volving a husband with ALS and his wife
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engaged in their daily interaction routines.
From this corpus, we selected three interac-
tion episodes that were relatively nonprob-
lematic with respect to interaction timing and
coordination of meaning. The detailed anal-
ysis of a single or select few episodes of
interaction is a viable research approach in
the conversation analysis literature (Schegloff
et al., 1974), but by itself, the findings are
restricted to these individuals and their com-
munication in the particular communication
contexts examined. Generalization of these
findings is accomplished through the compar-
ison with other single case studies of similar
and dissimilar interactions. We recognize that
individuals with different backgrounds, rela-
tionships, ages, disabilities, and communica-
tion media may interact differently from the
ways the presented participants conversed
and the research community is strongly en-
couraged to add to this emerging database of
cases. It should be noted, however, that the
use of multiple communication modes and
communication media can be found through-
out the literature focusing on augmented in-
teractions (c.f., Clarke & Bloch, 2013; Norén
et al., 2013; Smith & Murry, 2016; Wilkinson,
2013).

Conclusion and future work

The work presented here supports the idea
that augmented speakers and their speaking
counterparts use a variety of physical and
behavioral resources, including an SGD, to

ground meaning and ensure interaction suc-
cess with respect to the interaction task be-
fore them. Despite the barriers imposed by
disability and technology, in the interactions
analyzed here, J. and T. coordinated their ac-
tions and jointly constructed meaning within
a generally enchronic time frame. Longer ut-
terances requiring more time were composed
when J.’s interlocutor was otherwise occu-
pied, avoiding problems associated with de-
layed utterance production. These findings
support the use of multiple modalities to con-
struct collaborative interactions that consider
the affordances and constraints of interac-
tion media and other resources used to en-
gage in in-time conversation. Current and fu-
ture AAC designs should focus on providing
more interactively flexible technologies that
better address personal communication style
and support temporal–sequential interaction
demands, some of which were illustrated in
this study. These would include the selective
production of spoken letters, single words,
phrases, and sentences, ways of displaying the
progress of utterance composition to one’s in-
terlocutor, and designing devices with low de-
vice operational demands to promote active
attention to the social interaction. Future re-
search should continue to examine AAC use
in naturalistic environments with a variety of
other populations (e.g., pediatric) so that we
are better able to understand how technology
impacts and changes the landscape of social
interaction.
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