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ABSTRACT alternative  communication @®C) devices offer

Augmentative and alternative communication (AAC) opportunities for children tgproduce electronic speech
technologies can support children with severe speech anderived through lexical or symbolic representations$
physical impairments (SSPI) to express thewesel Yet, language but these can be difficult to learn to use,
t hese seemingly 6enabl i ngparticularly Gohchildrenonwdo e emerging literacy gkiksn
abandoned by this target group, suggesting a need tor those who ifd it more difficult to access learning
understand how they are used in communication. Littleopportunitied23]. Associated with thedearning demands,
research has considered the interaction between peopléhe high abandonment rate of AA[L,18,31] suggestshat
interaction design and the matdrdimension of AAC. To these devices are not fully usab for children for
address this, we report on a qualitative video study thatsupporting communication ieveryday, routine activities.

examines the situated communication of five children using_l_he research field of AAGasevolved over the past two

AAC in a special school. Our findings offer a new decades bringg together practitioners, researchers and
perspective on reconceptualising AAC design and use 99 tog P '

revealing fou areas for future design: (1) incorporating an Itrkllggfgt)i/csg\?kzmodlde(;?nwiltiigl]ﬁnijoerpsrp:nndignoil éﬁr(rjgxﬁlj()ir? new
embodied view of communication, (2) designing to o Ip | h r? littl 9
emphasise childrenos compcgmr%urr]l'fcat'eon 'r?éoﬁnﬂg pegpgee%ocgave gtﬁ épr%no
regulating the presence, prominence and value of AAC, an ouTcgorl;abSgitei?r&erggie(;/rfrd;ignteeréa;ier d Sv\élzi?rréj:esiga:hng ot
(4) supporting a wider range of communicative furmio AAC an%new trgchnologieéor children with SSPIAt the

ird

that help address children %3me ntimeec(lk ‘computer interactiomesearchershave

Author Keywords focused on methodological questionsegarding the
AAC, children, multimodal communication, accessibility, involvement ofchildren with SSPIlin the design process
design. for example, challenges involvithemin legitimate ways

so that their contributions can inform design decis[@r,
rather than contributing a critical view on technology
design There is thus a need to further understand the
relationship between child communication and AAC design
toward maximising the opportunities for supporting
INTRODUCTION communication for young children with SSP].

Young dildren who have limited or no functional speech
areat risk in all aspects of their development, affecting their
social interaction and overall quality of IifE26]. It is

common for children with severe speech and phys'caladultswhen AAC technologies were preseffollowing

?mpairm_ents (SSPIs) to adopta more passive_ role du_ring AAC research that recognissguatedcommunication yet
interactions [25] and have severe and impoverished taking a design orientatiqn our research seekso

mdependenF access to a range of play ar_1d Ianguagﬁnderstandhow communication manifests within typical
resources in early life.High-tech agmentative and

everyday interactions involving children and their AAC

ACM Classification Keywords

H.5.m. Information interfaces and presentation (e.g. HCI):
Miscellaneous;K.4.2. Computer and society: Sdcissues:
Assistive technologies for persons with disabilities.

This paper seeks to address thisathrough an empirical
qualitative 14-weekfield study that examircehow young
children with S S P Icdmsnunicatd with their peers and
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future design of technology and AAC incorporating an
embodied view of communicatipdesigningto emphasise
childrends competence and
prominence and value of AAC, ansupportingchildren in

maintaining sekHinitiated communication

RELATED WORK

Augmentative and Alternative C ommunication (AAC)
AAC strategies antechniquesare often useth a range of
contextsby peoplewho havelittle or no functional speech
The modern era of AAC began in the 1950s witle
development of acollection of unaided and aided
techniques These includedstrategies forgesture and
signing, andpaperbasedcommunicatioraids

soughtto understandthe practical ways that meawg is
accomplishedn naturally occurringinteractons[5,14].

z%)f;]eesﬁa(rﬁdy of reséa?cﬁ ﬁja!% fgcbs'eaf]r(m(%seqtuerﬂ’lges ir‘\) tlrJrr(1a senc

taking during conversations betwegreople who use AAC
and naturally speaking partneBloch & Wilkinson[6], for
example studiedrepairs related to problems with achieving
shared understandirig conversationmvolving adults with
acquired aphasias and their conversation partiepair

in its broadest sense concerns how participants organise
interaction when some form of mistakas been made and

is corrected, but it also incorporates a wider range of issues
beyond the realisation of errof8€]. In analysingthe
sequences of participant turns and actioBoch &
Wilkinson found that whilst the use of AAC devices at key
moments made previously unintelligible speech now
intelligible, i.e. through speaking a letter or wordore
clearly, it did not always make itinderstandableor the

Electronic communication devicdsegan toemerg in the
1960s[41] and d$nce then, the researcked field of AAC
has worked at advaning ways of understanding and

supporting communication that is aided through L
communication partneras s/hewas unable to always

technology.Fig. 1 presents an example of an electronic . ! .
device and language display. Typically, users access thes‘énderStand the relatlonsh’lﬁat:etvl/ﬁgn the AAC turn and prior

devices directly through finger/fist or eyecontrol or talk. ~ This
indirectly by scanning and selecting cells.the wake ofa

burst of new technologies for speech generation, there ha

however been careful remindeifgat it is communication,
not technologythat should remain the central focug4]. In
warning of the dangers ofaking a technologycentric
approach to communicatiphight and McNaughton allude
to the risks of communit@an interventios beginning and
ending solely with the provision of an AAC devicgg].
Highlighting the broader
communication involing AAC devices, Kraat emphaside

the distributed nature of communication 30 years ago,

describing interactions that are made up ofghdicipants,
the communication setting and tlomdesand rules for
language use amongst other factfi6]. For Moser, itis
these factorsd social, technological, humah and their
orderingin specific waydhatcreateglisability [30).
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Figure 1. Example electronic AAC devic-é showing language display
by © Smartbox Assistive Technology Ltd 201left) and mounted eye
gaze deviceby © Tobii Dynavox 2017(right)
AAC research has sought to takbis situated view
advocated by Light and Kraaby recognising that
communicationis co-constructed influencing and being
influenced by the context in which it manifesfBhus,
studies on interpersonatommunication involving people

who have complex communication difficulties and AAC

devicesrejectthe notion ofa sendetreceiver modelvhich

complexities that surround

suggests accomplishment  of
understandabilitymay becontingent on prior turnswhich
createxoherence of contexand needs be maintained in
AAC mediated talk.

Clarke and Wilkinson [9] examined how turn taking
involving AAC is organisedfocusngon ¢ hi |
interactions The authorsfound that naturally speaking
children typically organiseé the structure of interaction
sequences, initiedl interaction sequencesiore frequently
and produed more contributionsFor example,naturally
speaking children would organipeints in the conversation
in which minimal AAC mediated contributions (e.g. single
words) could be understooth connected workwhen the
conversation exchanges were initiated dhyildren using
AAC devices, thesecould be difficult for the naturally
speaking peeto understand when was urtlear howthey
were connected tothe previous sequence[1(], thus
extending Bloch and Wilkinsord s f i lbydshawing
when andwvhy repairs occufg].

Other research by Higginbotham [14] explorad the
communicative multimodal resources of people with
complex communication needs show how they perform
utterances using a variety of signs and structutes.
observingthat peopleengage in activities with a main goal
of achieving common groundhis research showthat
people attend toa range of temporalontextual
requirementsin the momenthrough actions that extend
beyond the AAC device oeven language aloneFor
example, one of the study participans with complex
communication difficultiestartedby using theirelectronic
AAC devicebutthen quicklyoptedto use a simplalphabet
board, in response tother communication partnés
physical orientationwhich apparently made this mode of

solely crelits the transmitted message, instead identifying communication more effectiveBesides evidencing the

the role of wider resources that people u$er
communication Accordingly, this empirical work has

dynamic adjustmeraf communication modesmployed by
AAC users this example suggesthat AAC devicesare

drenods



sometimes perceived as inhibiting communication [33] proposesan interdisciplinary turn to AAC desigBy
interactions or delaying communication furtherading to drawing from creative disciplinesuch as fashignPullin
the selection of a mogpropriate mode. introduces a new set of valueshat recasthow existing
AAC and HCI assistive technology idesigned Moreover, in work that

In contrast tothe theoreticabnd empiricalfocus of AAC focm:ﬁei ona knownl.tprob:;er;n fomPA(fI.techgoll_?gmng
researcton existing technologyse HCI hascontributed o~ SYNtheticspeechquality and tone, Pullin and Hennjg4]

the field of AAC through interaction designBlack and employ _cr|t|cal design to _Eexpose design challenges as
colleagueq4] chose to focus oimproving access to nen provocations for f“t“Te de§|gn work. They presentsl_ixe

ver bal childrenb6s personal spﬂaglr}g{c A9 WOéECtrE"Bn qupleutg Eeri'g%gﬁ In baads ed
research showinghat narratives are an important part of dialogue that disrupts thg traditional ways haj[ synthesme
language development and a commonly used strategy fo§peech rl]‘o_r tAAé: PE]S typ{ﬁallzj/ bgen constfru@dlfs deslgn
advancing social communicatio.aking a usercentred research intends tmove the desigheawayirom focusng

design approach, theyvorked with school aged children on functional communication to W[derSOC|ocuIturaI

who had little or no functional speech agiderse profiles concerns such as personal taste, identity and cultural norms,
in terms oftheir age and mobilityTogetherthey desigred to name a few.

an accessiblemobile applicationthat created contexor Similar to Pullind s  wthe presentresearchseeksto
personal narrativeonstructio, e.g. bytracking interactions  identify new design opportunities foAAC technologyby

with people, objects and locatignsvhich the children  taking a critical view on how this technologurrently
effectively accesed and usedwith a voiceoutput multiple  mediates communicatio®ur researchfocuses on the use
messagewitch. Another study byHornoff et al[16] drew of AAC by childrento communicate with adults and their
on previous evidence showing that womewith Rett  peersDespite the thrust to involve children in design more
syndrome greatly enjoy listening to music and postulatedbroadly, childrerarestill a largely underepresented group
that technologies can offer autonomy in independentlyin AAC design Moreover, even though vast volume of
accessingnusic.Theydesigred and evaluated an accessible AAC technologiesis aimed at children, these are largely
interactive media systenwith five women with Rett underutilised and often abandongt} 18,31]. Our approach
syndromeand their fanlies. The authorsidentified that is to bring AAC theoriesinto the space oftechnology
their technology would likely be useful in a context design In doing sowe addresshe following questions:
whereby there is an existingck of appropriate assistive
technology for this populatiorde Faria Borges et §il1] . . . . )
took a therapeutic and learning perspective on AAC using mteractlor?S involving - children andAAC
mixed methods to desiga customised communication technologie8 (RQ.1)

device for a child with cerebral palsyhey worked with 2. How do AAC technologiesand their design
the school and therapy teato create a system thaiould shapecommunicatiof? (RQ.2)

supportt h e c languagk ddsvelopmerttased on the
words and symbolthat they were kerning in school

1. What kind of communicationis achieved in

How does technology fit witlother resources
that children have when advaning their
This previous work has tended to start with a given communication? (R@)
orientation or 6framebd onMéTﬁocDgL%é)Ylogy, focusing on new
technology development. The plurality of perspectives
. . . . Context
represented irthese design projects have rarely aligned

i . : ; To reach the population of intergtte study took place in a
with the challengesor interacted withthe theoretical lenses . ; . : ; o
takenin AAC re%?earch as coverdd the previous section primary special educational needs school in a major city in

For example the reductive sendeeceiver model for the UK where children deemed to leareceptive language

communication which assumes communication is centred skills outweighing their expressive language abilities are
fw i . - often assessed for and provided WtAC devices This is
on the transmission of information from one participant to

another has beertritiquedby AAC scholargn favour of a the primary context where children learn how to m

. o . . and are supported to become competent communicators.

situated model of communicatiorDespite this,several

design researchefd,8,38] including de Faria Borge$l11] Having peviously worked in the school as a speech and

haveappliedthe senderecievermodel byfocusingsolely language therapist with a clinical specialism in AAC, the

on the role of AAC users and their capability to use thefirst author was previously involved in planning and

features of a technology as they transmit a message. delivering the communication curriculujointly with the

. I . . teachingteam as welholding a detailedinderstanding of

Inventive. interaction desigrinat has. relecance o the ' € _C h day t sy experiencexf school e, their
interests and some knowledge thieir home lves This

concernsof AAC usersis best encapsulated ifullind s prioF:montactwa beneficial irthe cont%xthof this, research
i

de_s!gn res_ez_arch A | me d at reframi N Ytor il%isina §ltas'clés(;:J ahxiefle§ 8nd hefvbl€ness in not
driving existing assistive technology more broadly, Pullin knowing how to interact with children who have complex



communication need4 5. Giventherole of thefirst author supplemented througtiiscussior with their clasgeaches.

as a participantesearcher, it was important to maintain In addition to the researcher (who was present for all

neutralityduring both data collection and analyfig]. To recordings), clasbased teaching staffisotook partin the
manage this, thauthors met regularly to reflexively discuss research Staff knew about individual c hi | dr en 6 s

and

eval

uat e t he; foreexample, c hcemmarscatioa styles antiad been trainedo use AAC
managing expectations of being a familiar adult to people intechniques and strategies for supporting communication.

the school to addressing power shifts from an authoritativeDatal Collection Method

adult within the setting to beingrasearcher

between November 2016 and February 2017 and consistethe researclp?]. Given tha we wanted tadevelopa child-
of 23 visits in total. Ethical approval was initially obtained centred account of communication we considered
through the university ethics boaréidditionally, on-going participatoryresearchmethodsas a possiblenethodological
discussionswere held with co-authors school staff and  avenue However,we recognisedhe challengesnvolvedin
researchparticipantsto reflect onemergentethical risks ~ managing adult driven agendam these forms of

throughout the course of thesearchFor example, igen

chil

their participation involved and howheir contributions
would be used.One of the waysthat we approached

drenos

engagemenil?], particularly with children who have little

Previous research involving children with SSPIs has tended
The research took place over the course of 14 week4o include proxies in place of primarily engaging children in

l earning diffi corne funstionalispeeciiusthe dlservation methedpvasr t a n t
renew consenbn each visitso thatthey understoodwhat ~ chosento record the multimodamomenito-momentways

consentwas by explairing information sharing. We used a these observations through videos.

post box objectd represent the process dfliecting and
sharing ideas. Using this and pictorial support, &
explainedat the start of sessistthat contributions woul
beshared wittothers interestdin improving AAC.

Participants
There are noGepresentativ@ or Gveragé profiles for asthe participants became very awaed uncertain wén

children with severe disabilities We thus decided to

in which children broadly communicated with their peers
and adults in everyday contexts. The first author collected

Video recording was generally arranged to minimise
disruption tothe class activity, positioning a small digital

video cameraat the edge ofhe classroom. Whilst we had
intended to use two cameras t
their AAC screes, we wereunable to do so as in practice

this was trided. We therefore chose to focus on the

recognise the different profiles of children who use AAC.br oade st possi bl e vieandthef chi
Applying a critical case sampling strategyve recruied people around themin total, 20 video recordingswere
informationrich participantd32] who woud offer insights made One participan{é C | )astraadgly disagreed with us
through their varied profilesThe sampling critéa were videoing diring the session and whikste wanted to be part
primary age students identified as having severe speech araf the study, did not want to beecorded In this case,
physical impairments and using some fornA@fC. As the detailed retrospective noted the sessiomwere takenand

first author held detailed knowledge about tteidents, the video camera was switched off in her preseAsea

they met with the school leadership team to select whomta es ul t |, @l deawrae dndescriptivelya within our

invite. Five children aged -8 years were recruitedlo findings, rather than visually

avoid emphasising chiIdrengn%IWiCdAepgroiacﬁits, we do not consi

their clinical profiles Instead, wepresent descriptive
accounts of thei communication stylesand assistive
equipment usedto provide additional context for our
findings (Table 1) These accounts were created based o
the knowledge the first author held about participants an

Video analysis was used toinvestigate classbased

gjnteractioral phenomenassociated witla range ofmodes

Name

Age

Gender

Description of communication and other assistive equipment used

Noah

Maya

Clara

Oscar

Grace

6

7

M

F

Uses 510 intelligible wordsand a gmbol communication system on a touch screen tablet, accessed
through hand swiping and support to finger pdifges partner assisted manual w/c with head support.
No intelligible oral speecleye pointste how i nterest and | ooks away
i t 06 /U8es snibol communication system on an eye gaze dewioeinted to her widJses partner
assisted manual w/c with full head, torso, trunk and foot support. Partly entedalliyafgtube and-tube.
Sometimes uses neck brace and oxygen to support her bre&thingncontrollable repetitive movement:

Uses 510 intelligible wordsand can join 2 signs or gestures but signing is unclear owing to coordinati
difficulties. Becomes very anxious with unexpected events and opts out haseiihg and moving away.
Uses gmbol communication system on a touch screen tablet with gueagt. Walks unaided but
unsteadily. Sometimes uses a kita) frame outdoors and helmet.

Uses 35 intelligible words and some hand gesturing/signing with right Hasds a ymbol
communication system on a touch screen tatWlks a few steps unaided and uses a walking frame a
helmet weaker on his right side.

Eye pointing, facial expression and tone of voice are most @garbol communication system on an eyt
gaze device that is mounted to her weespartner assisted manual w/c with head, torso, trunk and foc
support. Likes to use her arrasd fistto point to thingand alsdas strong, uncontrollable movements.

Table 1: Participant Profiles

communication As participants had little or no verbal
speech, video analysis enabled us to identify and interpret

C

d



including looking behaviours, gesturgroximity, tone of  produced meaning, as described by Braun & Clérkeln
voice, as well asin-person processes including joint doing so, we identified and coded patterns in the data set,
attention and common grourfd9]. We ok a wholeto- illustrating salient dimensions that would be organised into
part inductive appraz to video analysi§9,10] whereby  themes.In order to apply a systematic and rigorous
videoswere viewed multiple timesand indexedo identify analysis videos were watched multiple times we could
shorter segments invahg the use ofAAC technology Of exhaust the different gssible interpretationsof events.

the total 20videorecordings 11 events were identifieand Group viewings involving all authorenabing us to
included in our analysis The small volume of AAC determine whether different researchers noticed similar
mediated events reflects how little these were used by phenomena or alternativestesting out the different
children. This will be discussed further within the findings. explanations of our data as we began to build on the
themes.This process generated 13 coding categories that

Videos were first broadly transcribeénd timemarked were then organized intbreethemes:

using IngScribe transcription softwarfi3] in order to
capture sequences of utterances of talk, gesture an§f Competenceand agencyin adult-child interactions

movement This enabled us to investigate questiah nd describes how adults made assimptions about
(i.). In order to investigate the chiléd ways that childreno6s capabielviatAAE,s to
communication was constructed (question iii.) aleotook consequentlympacting onchild agency.
a social semiotic approactat centred on investigating § AAC as amaterial object describes the shift from the
how children used themodesavailable to themfor example chil doés communicati oAACvi a t
eye pointing or gestey in order to make meaninig,21]. acting asan external object thaibscure or fosteed
Using conversation analysis tmacription conventions meaning
[1317] (see Fig. 2)we were able tocapturethe full ¢ Misalignments and breakdowns capture how AAC
repertoire  of ¢ hi | d rcenmangative behaviours and their desigrfaculties lead to child-to-child and
M: turns to gaze to S as she speaks aloud word child-to-adult breakdowni communication
SPICY
S: ((shakes head ‘'no’, briefly gesturing ‘no’ with hand)) FINDINGS R : :
Not spicy, 0. (2.0) Yumnuy or yucky? Competgnge and A gency in Chllq -Adu!t | nteractions
((finger points between fwo places on screen)) The majority of technologynedlated interactionbetween
aduls and childen consisted of adults initiating
communicationthen scaffoldingthec hi | dds | angua

using the option of technologyuring these interactions,

the adult had control over the conversation and provided a

structured way ofaddressingcompetence byteaching

. children how touse their deviesoperationallyandalso by

\ modelling languageuse in specific waysThis practice

. inadvertently I i mi t ed c hi lind reraptogirg ager

alternative ways oéxpressiorwith AAC, e.g.to respond in
more open and detailed wayw to initiate communication

© Sora orahim for themselvesFor example, irthe excerptn Fig. 3, Maya
Fig 2. Transcription and video still image of Maya (M) and and a special needs_ assistant (SNP&etdbbout ta}Stmg an
Special needs assistant (S) talking about a cooking activity. omelette they had just made. After introducing the
Underlined italicized text represents gaze, text in caps is conversation context, th&sNA direced Maya to the
electronic speech, bracketed italicizetext represents 6dersi pti onsd page on her devic

gesture/action, number is time in seconds. y ummy or y u c k y ?tughtMhgaroee, veryt h e a

Alongside the video segmentsand transcriptions we specific way of responding ta closed question Maya
extractedstills from the videos. Still imagesdnverted into  choseto providealternativeanswes thatcould redirect the
line drawing to protect privacy)emphasised the  conversatiorto different qualities of the foodnd prompt
consideration  of important spatial elements and the SNA toadoptan open endedine of questioningYet,
environmental factors from the videos whereas the SNA rejead the relevanceof Ma y arésgonsesand
transcription enabled us to describe utterances of talkreoriened her to the original optionsmplicitly expressing

movement and the uptake of otlmeodes Fig. 2 illustrates ~ her perception of Mayad s limited communicative
thedifferentcontributions of each data feame event competencén that context

Using this dad, we performed an inductive thematic
analysis within a constructivist view that credited socially



In a similar examplgFig. 4) illustrating how adultscan
limt c hi | deommudication agencythe researcher
asled Maya a series ofclosed questions concernirger
consent folbeing videorecoraed in the researcHnstead of
letting Mayachoose her own vocabulary, spemped her
to the 6feelingso

S: Maya
((appears to be making selections on screen)) (3.0)
Descriptions. (1.5) Ummm. (2.0) Taste. Was it-
((points in direction of two places on screen))
yummy or yucky?

gazing forwards towards screen
M: SPICY

gazes to M
S: ((Leans on her hand, in quieter voice makes a statement,

shaking her head 'no’))

It wasn't spicy, Maya.
((turns to briefly to screen then back at M))
It wasn't spicy.

gazes back to screen
Go back, Maya. Tastes.

((begins pointing and makes a selection on screen))

M: gazes to screen
((appears to make a selection but unheard))

S: Not crunchy, Maya.
((briefly shakes head 'no' and points in direction of
two places on screen))

SgazestoM
Go to yummy or yucky.

M: turns to gaze to S as she speaks aloud word
SPICY

S: ((shakes head ‘no’, briefly gesturing 'no’ with hand))
Not spicy, no. (2.0) Yummy or yucky?
((finger points between two places on screen))

Fig. 3. Transcription of interaction between Maya (M) and
Special needs assistant (S). Text in CAPS is electronic
speech, underlined italicized textepresents gaze, italicized
text in brackets is gesture/action. Numbers in brackets are
time in seconds.

R: | had a quick question, | wanted to ask you.
((moves to sit next to M))
(1.5)
and | thought maybe,
((finger points to make a selection on M’s screen))
I’'m just gonna, go back to the categories,
((makes another onscreen selection))
and I'm gonna go to your feelings,
((makes another onscreen selection))
describing words, aaand,
((hovers finger near the screen, searching for button))
can you tell me where your feelings page is?

Fig. 4. Transcription of re
Italicized text in text in brackets represents gesture/action,
numbers in bracketsrepresents time in seconds.

On rarer occasionsuch as the one illustrated Fig. 5,
children explicitly challengedadult assumptions of their
competence to use AAC devicd3uring this interaction
involving Maya and two adults the teachertold the
researcher that thergas a problem with how Mayanade
onscreen selectionasing hereyes with her eyecontrol
AAC device The teacher suggestthat Maya was only

opi.nions

R: gazes to M's screen gazes to M briefly then to CT
maybe delete all of that cuz | think that might be
(ffinger points towards trash can’symbol on M's screen))

CT: I think that umm
(ICT walks towards M, facing her screen, addressing R))

R: Mmmm?

p

What i‘ve noticed, that, she's um, ee i dunno, she‘s just
gazes to M screen

{fpoints to Ms screen indicating a circling motion in the
middle of the screen))

M: PLAY

CT gazes to M
CT: using this area
R: middle

R’s gaze moves from M’ face to M’s screen
R: You going to the middle area?

It's not about, yeah
M: {selects a symbol on the top row of the screen))

R gazes back at M face
R: oh no, you‘re on the top row

CT: okay

R gazes back to screen as M probably selects words
on screen, R then gazes at M
R: maybe it's just easier. You like it?

M: {fmakes a selection on screen, voice not heard but
her selection appears on screen))

R gazes back at screen
R: yeah i know you like it.

Fig. 5. Transcription of interaction between Maya (M),

the class teacher (CT) and researcher (R). Text in CAPS

is electronic speech, underlined italicized text represents

gaze, italicized text in brackets igesture/action.

looking towards symbols in the middle area of kereen
evidencing hefimited operaticmal competencén usingthe
device Yet, asthe researcher mogieloser to observthis,
Maya beganto move the cursor tdifferent locations
selectingkey words and phrases.g.play, that changd the
topic of her previous discusion with the class teacher
Through her actions, Mayexercise agency andvasable
to show that the assumedoperationalissue concerning
onscreen selections wanot Inked with her capability to
eyepoint

Despiteshowirg communicative agency through their use
of technology,children more commonlghose to usether
modes of communication tinteract. Other participans,
Grace Clarg Oscarand Noaltfor example, regularlyurned
to their communication boakinstead of AACtechnologis
when reponding to adult questions, despite AAC
technologis often beingmore readily availabléo them In
support of this throughoutthe 20 video recordings made

over the course of 14 weeks, the five participants who all
had access to AAC technologies used these infrequently in

conversation. Only two of the five participants are
predominantlythe focus d our examples illustrang that in
naturally occurring communication thgarticipants used



other modes to communicate ways that were more interactionand forcedner to adopta passive roleAs time
appropriate to them in the moment. By rejecting technologypassed, Grace stretclteupwards toattempt to look at Maya

in this way, children ascertained agency over how theyand her screen but owing to theh | i doosiianidgsand
communicated in ways of their ownadsing. technology barriersshewas unable to do soGiven these

AAC as a Material O bject structuralarrangemerst childrenwere not able t@ cr eat e 6

AAC technologiegprovide peoplewho do not have natural contexthroughaccesig whatthe other was doing.

speechwith a new mode of expression Paradoxically,n  While the exampleso far emphasisehow the design of

the majority ofvideos analysedhe AAC technology itself ~ AAC technologycarvedits role and presenceas an object

was often explicitly talked about Instead ofmediating  this was also socially shape8pecifically, AAC devices
communicatiorit became aisible object thatvasattended  were used by adults aschival objects thatvere reshared

to. One reasonfor this was related to apparetgchnical wi t h ot her s wi t h o wespitet Histher c hi |
faults with the deviceln Fig. 6, theresearcher moved next presenceln threeoccasionsn our dataan adultrecouned

to Maya&® #AC screen commening that Mayanavigaed achildbs pri or c o lnyaocessingantdading act
to a blank page.The initial topic of discussionwas  outa previouslyconstructed utteranagith the device This
disruptedas the researchebeganto talk about the device s illustratedin Fig. 7 wherethe class teacheand Maya
havinginadequatdanguage contenAttendng only to the have finished talkingabout activities that Maya like As
screenthe researchenisedMay ads subt | e g nabothér aticipartifethe study wandeed towards
modese.g. looking behaviours andacial expressionthat  them,the teacheseizel this opportunity torepeat toClara

may have offered informatiomoncerning her affecbr what Maya hd just said viahertechnology

intertions.
The potentialinfringement of child agencyin the adult

sharing archived speeakas brought to the foregrourid

Fig. 8. presented belowWhen askeddy the adult Grace

refusal to feedback to the group about her weekelyl

rejecting the AAC, turning away and raising her arm
between herself and the adultespite her assertiomot to
communicaten this contextthe adultusedher earlietAAC
speechorecountGracd s we e k e nd, afgparerly he gr
violating her stateddesire not teshare

gazes to G
CT: Grace, can you tell everyone what you told me

gazes to her left
Fig 6. Video stillimage of Maya (right) & researcher G: Nooo! ((turns head away from CT. Her right arm
interacting whilst Grace (left) is distanced from the stiffens and raises up beiween her and the teacher))
conversation. =

The focus of AAC as an objectalso resultedfrom the
ordering of AAC and peoplevhich placed the focus of the
interaction overwhelmingly on thdevice In a separate
occurrence within theamevideopresented in Fig.,85race
and Mayawere orientaed towards each other at an angle
but partially hidden behind their screerghis was mainly
due toGr ac e 6 s aecgsgequiyeamerg which wat
position the devicén front of her at eye leveHowever,the

structural arragement of both girland technologyredied %A= STV sery o

valueto technology For Grace whavas positioned on the Fig 8. Transcription and video still image of class group

left, this blocked her from beingdirectly involved in session involving Grace, teacher and other children.
c: ((walks towards G and M and stands on G’s right Underlined text represents gaze, italicized text in

side, facing M’s SGD screen)) brackets represents gesture/action.

G's gaze shifts from screen to C

CT: Are you on your way? Misalignments and B reakdowns
r(](un;:tfezr spzech;dcg]bfgzls Pognﬂlg lowirds the Earlier we considered the prevalence of adult conversation
Working on then points 1o M-S AAC screen as she starters andsubsequenthild languagescaffoldng. There
speaks)) were times however,when children used their AAC to

M: gazes towards CT and C for 2.5 seconds then back to initiate themsel_ves e.g. ,through i phrases and sentence
screen starters engaging in 6 e me 6 gr®n adultplanned

C: gazes fo the cards the CT is holding then to M’s screen co.mmgnlcatlo.rwnh. othes._Durlng these occa5|o_nadul%
((walks back towards home corner)) child interactions in particular were characterised by

Fig. 7. Transcription of interaction between Clara (C), teacher
(CT) and Maya (M). Text in brackets is gesture/action,
underlined italicized text represents gaze.



difficulties, both in how the adultinterpreed the ¢ h i | d éceess methods, representation of language and vocabulary
utteranceand t h e chil dbés abisdelt t ycontenbThug eagha dnikl had separate language set up
clarification For exampleMaya hal been sitting opposite creating arigid structure for flexibly managingto and fro
Grace and the researchdsut was not involved in their communication within the temporal requirements af
conversationKig. 9). SuddenlyMaya used her AAC device conversationin Fig. 10, Mayawho wasin the presence of

to sayd 6 m s The nesgdcheinterpretedthis first to Gracei ni tiated the word fAplayo

meanMaya was apologisinga s ki ng O6what dGraeedidynot thaves awaess yolay-relatedlanguageon her
about Maya?dd and then as adevice atheetism¢,and Mayadid moh havethe worslkto n g
youwant to jomnaxt n@éne Matyas resgohddacssaaEdexcibedreabtienrto her initial comment
device andie researcher treats 0ol &abhméylentlyAAE wasabafdonedfullyt by o n

0 «

t hat Maya wants to | oin. i @race avhoi chosdandiepd t@ ase Bokingoblehaveurs i g ht

However, Maya then says 061 érientason and yoéalisaignaandpartlylby Mayahwhaluse s
attended to by the resehmr. The intended meaing of her device for key words but also eye poitatexpresher
Mayabds second Ol 6m .dteuggeptd imtezestaniptaygng with kGmaoewmsummary, bt h  gi r

n

the researcher is progressing on the basis of arnechnologies aloneerei nsuf fi ci ent for bui

unsubstantiatedypothesis thaVlayawansto join in. utterancewvhen the moment called for it.
R: ((facing G)) M: PLAY
so let’s say-
gazes fo M
M: I'M SORRY R: you wanna play?
R: gazesto M M: PLAY
what you sorry about, Maya? G to M briefly then to R
((turns body toward M, smiling)) ' gazesfo fety en o
gazes at G
G: gazesto M R: shall we?
((smiling)) . L
G: ((raising her head from her chest,smiling))
R: did you want to join in?
M: gazes to G
M: PLEASE
R: gazesto M
R: Please. ((smiling)). Ok, alright. G yeah
M: I- R: with Grace?
R: Yeah? ((turns to G_brf’eﬂy whifs‘r pointing to M)) M: ((M tumns her head back towards midline,
Your buddy’s saymg‘somethmg possibly towards R))
Yeah ((turns to M again)) e
gazes a
G: ((smiling and reaching upwards to look over her own R: shall we?|
device to M, a crack is heard as G's movement dislodges . .
her wheelchair tray)) gaze drops slightly, possibly towards AAC screen
then gazes back at R
M: I'M SORRY G: yah
R: ((diverts attention to attend fo G’s tray)) R: what now now?
Uh huh? ;
: ds head il
((turns to speak to G)) ¢ g:ﬁ s head and smiles))

Oh your tray’s falling down, my lovely.
Fig. 9. Transcription of interaction with researcher (R), Grace
(G) and Maya (M). Text caps is electronic speech, text in
brackets is gesture/action, underlined italicizeds gaze.

Fig. 10. Transcription of interaction between Maya (M),
researchter (R) and Grace (G). Text in brackets is
gesture/action, underlined italicized text represents gaze.

DISCUSSION

The goal of this empirical study wa s to o6talk
interaction designers by elucidating the everyday
Stechnology experiences ofitdren with SSPI. A secondary

By contrast agrig. 3 earlier illustrated, adult reactisrto
misalignments were differén Sometimes adults only
credited legitimate and intelligible child responses, wherea

in other cases, adults made assumptiabsut what the goal was to reframe the way interaction design has

child might be intendingin both cases, adults treated the g, atimes understood communication through technology,

chi dl (;j 0S o r r? SpPoO ere?)s. aFsg.9, ahen del{Ig U Pelthtougha transmission model, by introducing a situated,
expanded on what thepw as an ambiguous responsed M ., rimodal view of communication present in theoretical

_sorry)d a((j:iding interp_retations for what t(;'g. chid ma):j ha\./le ard empirical research in the AAC fieldhe discussion
intended to sayln Fig.9, Maya stops adding more detai presents a critical analysis of our findingad identifies

about what she is saying when thesearcheibecoms o\ gesign opportunities for AAC technology and beyond.
distracted and the topic changes o .
Communication is embodied

Misalignmentsalso ocaurred during AAC-initiated child The children of our study used technology much less
talk between pairs ofmixed ability children. AAC frequerly than their other modesf communication. This

technologies that belonged to children were largelywas despite all five children having access to their
personalised to their individual characteristics through theirtechnologies, and being encouraged to use them by their



teachersCommunicating through other modpsovided a  children, it wasalso applied in a rigid rather than a dynamic
faster and more efficient way of expression than AAC. It way that was particularly problematic with one participant,
also enabled them to ascertain control over-iséiated Maya whose competence seemed to go unnotickthya
communication and their responses to others, given that thdemonstratedperational competence in using helevice
former was otherwise heavily controlled by adults during to orchestrate a new toplry looking at dfferent places,
AAC use.In using modesother than technology, children and in a different occasionshe evidencedstrategic
expressed themselves persuasively through embodiedompetencewhen expressing her own opinions about a
means. For example, resisting to share what she did at theooking activity.Drawing on the well established principle
weekend, Grace tensed her body and pushed hersetif gradually and dynamically scaffolding learnip@], our
upwards in her chair, turning away and lifting fsm to study underscores the importance for AAC technologies to
create a barrier from the adult asking her a question. Othed e vel op &@ndn 6gpgraecw wi th a <chi
times, however, these communicative signs were expressedhile placing child agency in communication at the
more sibtly, and in turn missed lyommunication partner forefront of designlt also recognises that children might
have an uneven profile of competences that relate to their
social, strategic, operational and linguistic Iskduggesting

the need for nuanced approacthtov AAC is personatied

This reinforces one of the most robust findings in AAC
research, i.e.hat children rely on multiple modes to
communicate and these ches are closely related to
context, partners, task and intefif. It also shows the Chi | drends agency was not onl
prevalence of embodieccommunication overspoken entry barriers to using AAC, but also by how little control
languageuse highlightingan important gap in technology they had in regulating who had access to their disclosure

design for children with SSPI, which has been primarily and how itwas i nt er pr et ed. Adul t s
driven by a cognitive approach to language and literacyAAC as an archival object that could be used to retell a

skills. Therefore, an opportunity exists for further designc hi | d & s utterances to ot her s.
research that seeks to design for the embodied experiencesue st i on chil drends agency in
that motivate children with SSPIs to communicate with their role in consenting to share thdisclosure beyond its

others. For example, followmin the observation that original context. Tk demonstratesthe importance of

chil drenods e mb o d ibee subtlee and @ smwoblenmatizing prevaty management in the context of AAC
unnoticed, eéchnology could record andraw atteribn to [35]. Our findings suggeshé importance of creating new,

these expressions duringteractions, makinghe role of nuanced ways of regulating theeniporal and spatial
alternative modegisible and central to communication. dimension of disclosure through AAC devicés for

example by allowing a child to control the ephemerality of

their utterances or the spatial arrangement of their display

to signal their desire not to disclose beyond the original
context in which an utterance occurred.

Respecting child competence and agency

According to Light, communicative competence is
achievedthrough four interelated domains of linguistic,
operational, social and strategic competefitg29]. For
AAC users, linguistic competence isconcerned with  Regulating the status of AAC in communication

understanding the native language of a community andDisability can be socially produced through the ordering of
mastering t he 6l i ngui st i c thesodakadd mateigBd).iThisepdrspebtiye was prevalerdt A C
system. Operational competence is having the technical within our findings: AAC created physical barriers between

skills to proficiently use a systenocial competences children and communication partners, stopping them from
having knowledge, skill and judgement in the social rules ofseeiry what others were doing and limiting their
communication, e.g. discourse strategies and differentinvolvement in congrsations. In another instance, technical
communicative functions Lastly, strategic competence or operational problems 1&i r ect ed the adul f
refers to how AAC users dramg on compensatory from the child to AAC. By gaining prominence and thus
strategies for communicating effectively within restrictions. value through its form and functionedhnology took
precedence over communication becoming the central

The three adults of this studprimarily focused on object of attention. This echoes previous AAC literature

f E Ie : (ri)petlmlcn)ot\)Namr;d Qngu:ast‘lsctco;nfeitegc?Qomggf cI |m|npt at thdunction and form of {hese system shoulg1 i h
scaffold n g thei rp questions nﬁrmca cSn |8§P$ed rit il 'Re” cor%pleggnd yXamlc 9
Childrenbds -nasagekent odiring sesmlergent umcatlorenw onmeén s in WhICh the)Pare u

communication could be interpreted as evidence that thisThe obstruction created by the physical and technical
scaffolding was required. These findings together indicatepresence of AAC, alongside the earlier insight that AAC is
the high entry level requirements for accegsAAC, and as  not always the rightnode in the moment, prompts us to

a consequence the requirement to use AAC as arconsider the importance of dynamically regulating its status
instructional tool long before children can exercise agencywithin interaction throughts form or spatial arrangement.

in their communication using this technology. Even though Previous research has explored how hardware devices can
adult scaffolding may have been beneficial for some of theshift in shape and in function to support a diversified set of



interactions. Recognising the technoledyyven nature of  situations children with SSPI did not have the resources
this work, these researchers have begun teidenthe kind  through expresive modesto signal thatproblems had

of scenarios that may benefit from these innovatieti}. occurred in understandingr to repair such issuesAAC

We posit that shapshifting AAC may provide a child with  could offer a child with lightweight ways to explicitly
options to mould thestatus of technology during signal that goroblem in understanding occurring toward
communication. Alternatively, AC may be designed to developing new skills for negotiating thasstances.

offer flexibility and child control in its spatial arrangement, CONCLUSION

for example through new ways of mounting the devare This paper reported a qualitative-i#ek field study at a

thechild to fluidly move it in andut of focus. special school. Our research aim was to examine how
Sup porting child -initiated communication communication manifests in five children with SSPI who

Our study showed that theommunicativefunctions for use AAC in school, and the mediating role of AAC design.
which AAC deviceswereused werdargely limited in use, Videos ofcommunication incidents involving children and

with many instances oédults teaching children how to technology were collected. Inductive video analysis was
respond to specific questions with specifiesponse then carried out applying multimodal and social semiotic
options This meant children had few opportunities to learn approach Our analysis approached communication from

how to participate in more diverse communicationt hr ee | enses: c hi I(adchidrnviéve), c hoi
situations with adults and other children with SSPI their interactions with each other and technology (an
perpetudahg unbalanced conversation dynamics that areinteractional view), and the ordering of people and
typically structured by naturally spdag conversation technology (a structural view). This enabled us to identify
partner§9,10]. Alongside its role in confirming past the kinds of communication achieved through and around
findings, our studyexposed a number of misalignments AAC and to unpackiow the design of AAC impacts on this
occurring during childnitiated communication informing communication. Our paper contributes to the field of
new design scenarios féuture improvements of AAC, or interaction design and AAC researatith four design

new technology design. opportunities: incorporating an embodied view of
communi cati on; designing t o

Much of the AAC research focuses on communicationCorm).eter'Ce and agency, regula.tmg th? presence,
between children with SSPI and competent communicatiorP'ominence and yglue of AAC, gnd,. supporting children in
partners. Even though children with SSPI tydicattend maintaining selinitiated communication

special schools and socialise with childrefi similar ~ One methodologicalimitations we facedwas the limited
profiles, it is unclear if AAC can support their capture of repeated incidents of AA@ediated
communication. Our research provides some evidence tg@ommunication in natually occurring interactions.
show how AAC design may inhibit these opportunities. Additional research is needed from more diverse contexts to
One of the participants initiated @ayful interaction with enrich our findings, in line with what Stebbins calls
her peer using AAC. But gi goAcatenatibna.k. incrdmeritatl developinent of thgdgj.e ns  a |
language content were different at this critical moment, This could include considering the role of conversation
these children were unable to build on the initial AAC partners andhe impact ofvaried language displaysn
utterance. This finding reaffirms the netmlook beyond  communication Our study should not beinterpreted as

the sendereceiver model for AAC and highlights the providing clear solutions to this complex problem space,
importance of supporting the establishment of commonbut ratheridentifying new avenues for a future design
ground. In practical terms technology could detect andagenda that brings interaction designers closer to the
share language pages between AAC users, allowing them teoncerns of young children with SSPI who use technology.
synchronise their content, and thus gagnaccess to high In particular, ve hope that future design work will move
frequency vocabulary relating to the topic of discussion.  beyond the transmission of information framing of
Self-clarifying communication misalignments technology to design for situated, embodied and co

Conversations involving naturally speaking partners canconstructed communication.

result in misalignments due to ambiguities in how ACKNOWLEDGEMENTS

utterances are constructeat, interpreted. However, given This research was fundeay anESRCdoctoral studentship
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[36], for example, through word replacemeritvhen Bezemer Prof Kress,Dr Korkiakangas andProf Jewitt for
children with SSPI initiated their own topics with AAC their supporive guidance at various stages of this work. We
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