Pragmatic Trade - offs in Utterance - BasedSystems: Uncovering

Technological Implications

KathleenF. McCo

Department ofComputer and Information Sciences

UniversityofDelaware

mccoy@cis.udel.edu

JanL. Bedrosian

Department ofSpeech Pathologyand Audiolo gy

WesternMichiganUniversity

jan.bedrosian@wmich.edu

Linda A. Hoag

PrograminCommunicationSciences and Disorders

Kansas State University

hoag@humec.ksu.edu

Introduction

Advancesin technology have begun to make an impact onAugmentativeand Alternati ve

Communication(AAC) system technologyin particular. For example, utterance - based systems

that provide reasonablyeasyaccess to prestored messages for conversation are becominga reality.

In using these systems, the user must anticipate text needs an d store appropriatemessagesin his/her

device to becalled upwhen needed during a conversation. However,becauseitis impossible to

anticipate the exact conversational context inwhicha prestored message mightbeneeded, itwill be

the casethat some prestored messages will not be appropriatefor the discourse contextin which

theyare needed. The user mustthen make adecisionconcerning whetheritis better toquickly

deliver a message thatisinappropriate with respect to the conversational context, or to take the

time, possibly several minutes, to editthe prestored messageto make it contextually appropriate.

The user must choose, then, betweenthe contextualappropriateness of themessage and the speed

at whichthat messageis delivered. In either case, thechoice is not perfect.

We contend that theanswer to thisdilemma is not straightforward. Theconventionalwisdo

among AAC researchers (Creech, 1996a, 1996b;Grant 1995;Higginbotham&Wilkins, 1999;

Todman&Alm, 1997) seems to bel̂onger i better~ ˘ that is, that AAC users are judged to be

more communicatively competentwhenthey use longer messages. However,thesefindings pertain

to longer messages that are completelyappropriate for the conversationalcontextinwhich theyare

generated. In our work we areconcerned with therelationship between the messageand the

conversationalcontext. Thishas notpreviously been addressed. Thus, the questionremains as to

what happens when prestored text is used that involves messages that arenot entirelyappropriate.

As technology developers of thenext generationofAAC systems (whichare likelyto contai

some sort ofutterance - based technology), we mustbeinformedby user and partner preferences and

theories that explainthe outcomes ofthes e preferences. Unfortunately,AACisnot a theory - driven

field ofstudy(Grove, Clibbens, Barnett, &Loncke, 1998). While there has been some research

that identifies variables relevant to successful interaction between AAC system users and their typica yspeaking partners (e.g., Bedrosian, Hoag,Calculator, &Molineux, 1992; Hoag and

Bedrosian, 1992;Light, Beer, Buchert, Casey, DiMarco,& Dolan, 1995), wehave onlya fragmented and incomplete picture. This is especially the case where the use of utteran ce - based technologyisinvolved.

At the same time, technology is expensive to develop and the priceof makinginappropriate design decisions is great (e.g., a costly device that doesnothave the featuresdesirableto the user and is therefore left on the shelfto collect dust). Thus,in addressing technologicalneeds in future systems, technology designers mustbe guidedby theory and research. Our research team is conductinga seriesof experimentsto help understand conversational tradeoffs,between the contextualappropriateness ofmessages and their speedof messagedelivery, encountered by users of future utterance - based systems. Oncea theory has been built, we proposethat it be used to guide developers ofAAC technologyin providing optionsthat be st support prestored text usage consistent with that theory.

Rise in Research on Utterance - Based Text Systems

Advancesin utterance - based technology, such as Talk Boards (Mayer - Johnson,Co.), are beginning to openup new possibilities for AAC systems(Alm, Morrison, &Arnott, 1995; Todman

&Alm, 1997;Vanderheyden, 1995a, 1995b). Theneed forthesesystems isclear:using prestored text enables significantly faster communication.

Major issues to date in utterance - based systems have centered aroundenabling users to quickly and easily (i.e.,withminimal cognitive effort) retrieve the prestored text messagethat they feel is appropriate for the given discourse situation.Thisisno doubt acrucialresearchissue. Utterance - based systems could not workifap propriate access to the prestored messages cannot be achieved.

This is not, however, the end of thestory. Peopledeveloping technologyinthis areahave

(understandably) focused on retrieving topicallyappropriate messages ˘ withlittle to noregard t how these messages might fit into the currentdiscoursecontext. A theory of conversationa tradeoffs inAAC device use mighthelp guidethe technology to appropriatelyscaffolduser needs.

What Situations should we Focus on?

There is noperfect AAC syste m. Usershave different requirementsin different situations. So, what is the setting inwhichoneshould developa theory pertainingto conversationsusing utterance - based systems?

Inour research, we have chosen to investigate a situation involving an AAC user ina public setting transactingnormalbusiness (e.g., going to a bookstore).There are two aspectsof this setting that make it appealing.First,this setting isapublic onewherethe peopleinteracting with the AAC user are unfamiliar withthe devices andtheindividualswho use them. Often peopleinvolvedin

AAC technology getinformationfromparents, teachers, and otherswhohave a persona investmentin communicatingwith particular AAC users. These peoplehave a vested interest in solving everydayproblemsinvolving theAACuser. However, consider that communicating with suchfamiliar individuals is verydifferent fromcommunicatingin amore public setting. Familiar people bring a wealth of knowledge that makes up muchofthe context fo r communicationwiththe

AAC user. TheAAC user and thesefamiliar partnersmay construct personalandidiosyncrati means of communication, but these routines cannotbe expected to work withothers. Consider the

importance of communication with unfa ar partners ina public setting for AAC users. A key to

independenceis theability to independently communicate with people thatthe AAC user does no

know and who cannot beexpected to befamiliar withAAC devices and strategies. Thus, what we

are inte rested inare the reactions of these unfamiliar communication partners so we can determine

what strategies work withthem.

A second aspect ofthe bookstore setting is that it appears to be a setting wellsuited for using

utterance - based technology because:

· It maybe reasonable to anticipate the manytext needsin this setting, but difficult to

anticipate the exact contextin which theymightbeneeded.A mismatch could lead to

misinterpretation bythe sales clerk making it difficult to complete the task a hand.

· Speedis important. In apublicsituation such as purchasingitemsin abookstore, speed

pressureexistsinthat other customers are likely waiting, andthe salesclerk may bein a

hurry tomove these people throughthe line.

· Grammatical appropriate nessis important.When communicatingwith friends in private,

it is often quite reasonable to use less - than - perfect grammatical structures. Among

friends it is the message thatis important andnot necessarily the medium (i.e., syntactic

structure) throu ghwhichit is delivered. Friends arefamiliar with theAAC device and

can work tofigure outmeanings. Inapublic setting, however,when dealing with

strangers, it is important thatmessages be grammatically clear.

· Impressions are important. If the sa les clerk has a negative impression(e.g.,he/she is

scared, anxious)thenthat salesclerk may not provide the service to the customerthat is

needed.For example, theAAC customermay be asked to step aside, orthe salesclerk

mayjust give the user any itemto get him/her out of thestore.

Inour series ofexperiments we willbe examining theeffects of tradeoffs between the contextua

appropriateness ofmessages andthe speed ofdelivery of these messages onsales clerksáttitudes

toward AAC users and their communication. The ultimate goalis to determinewhich are thebest

conversationalchoices so that technology to support those choices canbedeveloped.

How can prestored messages be contextually ill - formed?

Our aimis to develop a theoryofconversa tional tradeoffsfor theAACusers who employ

utterance - based systems. In order to do this, we chose to first consider an existing theory

governingtypicalconversations. We turned to Grice´s (1975) theoretical frameworkin order to

identifyways inwhic ha prestored message mightnot fit the particular conversationalcontext.

Griceclaimsthat speakers ina conversationfollow thefollowing CooperativePrinciple:

Make your conversationalcontribution such as is required, at the stage at which i

occurs , by theaccepted purposeor directionof the talkexchangein which you are

engaged. (Grice, 1975, p. 45).

He goes on to further specifya set ofconversationalmaximsor rules falling into 4 categories

that explainwhat it means to be cooperative.

Catego ries ofMaxims:

· Quantity ˘ contributions to a conversationshouldcontain nomoreand no less information than isrequiredfor thepurposes of theexchange

· Quality ˘ contributions to a conversationshouldbe true, and basedon adequate evidence

· Relation ˘ contributions to a conversationshouldbe relevant

· Manner ˘ contributions to a conversationshouldavoid obscurity of expression and ambiguity, and should be briefand orderly

Griceclaimsthat speakers and listeners shareanimplicitknowledgeof these ma xims, and that speakers draw uponthis sharedknowledge to conveymeaning. For instance, in a situation where oneperson has asked where a gallon of milk canbe purchased, a response of^There is a convenience store aroundthe cornerc̃an be interpreted a s more thana simple statement ofa fac about thelocation ofaconvenience store. The response alsoimplies (1) the store carries milk, and

(2) the store is open. Inconversations, thespeaker mayflaunt oneor more of themaximsby generating an utteran ce that doesnot follow a maxim. Whenthe listener recognizessuch flaunting, he/she automatically looks for a non - conventionalinterpretation.

Grice´s theory offers an explanationofhow utterance meaning can be derived from interpreting the utterancein a particular conversationalcontext.At thesametime, it canbe used to characterize ways inwhichanexisting prestoredmessage may not exactly match upwiththeconversationa contextinwhich an AACuser mayfind him/herselfat the time sucha message is delivered. Sucha messagemay beflawedin thatitmay violate one or more ofthe maxims. It is not at allclear how a listener would interpret sucha message,nor what effect it wouldhave onthe conversation. Note that Grice didnot propose his cooper ative principle withAAC systemusers inmind. We propose that theframework providedby Grice´stheory could bemodified to examine outcomes, as measuredby public attitudes,whenthe communicator cannotcomply with the rules and mus choose whichones t violate.

We used three of the categoriesof maxims to characterizewaysinwhich a prestored message maybe contextuallyinappropriate: (1) Quantity ˘ anexisting prestoredmessage may contain excessiveinformation (i.e., moreinformation thanisnecessar yfor the purpose ofthe exchange) or inadequate information (i.e., lessinformationthanis appropriate for the purpose ofthe exchange),

(2) Relation ˘ a prestored messagemay containsome information thatisnotrelevant to thecurren situation,and (3 ) Manner ˘ a messagemay containsome redundant information. The alternative to delivering a prestored message thatis - formed inoneof theabovewaysisto edit the message to fixit. This editing would takeextratime,which mightalsoviolatethe maximofmanner.

According to Grice, messages should be deliveredwith reasonabledispatch.

Prestored Text Situations with Maxim Violations Involving Tradeoffs between Message Appropriateness and Speed

Inour experiments, we are studyingviolations ofthe se maxims invideotaped scripted conditionstaking place atthe checkout counterof a bookstore. Our subjects, who are currently employed as sales clerks, are asked to project themselves into therole of the clerkin the store as theyare viewing the cond itions. In asituationsuch asa bookstore, it is quitereasonablethatthe user maynot ableto exactlyanticipate the text needs. Consider how thiscouldlead to prestored messages thatviolate Griceś maxims.

Quantity

Recall that themaxim of quantity states that themessageshould containnomore or no less

information than isrequired. Suppose our AACuser has been perusing Amazon.comand has run

across and downloaded the descriptionof a book s/he desires from the web page.This description

not only containstheauthor andtitleof thebook, but also contains additionalinformation suchas

the price,number of pages, ISBN number, and copyright date. Delivering such amessage would

violate the maximofquantityas it containsmore informationthanisn ecessary for the purpose o

the exchange (the title and author alone are sufficient to identify the book).

The question is: isit better for theuser to quickly deliverthispragmaticallyoddmessage

quickly, or to take the time to edit themessage for con textualappropriateness (where that extra

time is likelya violation of themaximofmanner)? What are the attitudesof the naive subjects in

these different situations?

Consider that a message mayalso containtoo little information.For example, suppose an AAC

user hears that anew StephenKingbookis out, but does notknow the book´s title. In this situation

s/he might prestore a genericmessage such as ^I’d likethe StephenKing book please.~ Once s/he

arrives atthe bookstore (and sees thesales pos ters around) s/he COULD edittheinformation to add

inthe book’s title ˘ but the userisin a hurry and thus doesn’t want to take the time to edit it before

reachingthe front of theline. Should s/he use the stored message or take the time to construct the

more completemessage

Relevance

The user mayhave amessagethat contains someinformation thatisirrelevant to the curren

situation.Consider the followingpossibility. Suppose the user downloads headlinesfrom a

newspaper to use inacurrent even s discussion group. Further suppose that oneof thedownloaded

headlinesis about Stephen King (one of the user´s favorite authors). It might read, ^Stephen King

was seriouslyinjuredin aht and run accident.~ Now suppose that one day,whileat the shopp ing

mall, the user decides onthe spur ofthe moment that s/he would really like to buy the new Stephen

King book that had just come out. The problemisthat s/hehad notpreviously anticipated stopping

at thebookstore, and so s/he doesnot have a prestor ed message thatis completely appropriatefor

this situation. Rather, the onlymessage stored onhis/her devicethat could quickly be accessed is

the line: StephenKing was seriouslyinjuredin ahit - and - runaccident.Should s/he use this message

(since t does containtheauthor´s name) inthehopethat the clerk willbeable to figure out what

the intended meaningis? The other choice wouldbe to editthe message, butthat would take

additionaltimecausing themessage to notbe delivered with reasonable dispatch (requiredby the

maximofmanner).What will the clerkthink with respect to either of these messages

Manner

A third area concernsthe maximof manner. In our experiments, a prestored message ma

violate the maximofmannerifitisno briefan d orderlybecause it contains repetition. Note that the

maximofmannermay also beviolatedbecause the usermay choose to eitherconstructa new

messagefrom scratch or to edit an existingmessage to make it fit the current discoursecontext. The

additio naltime takenfor constructing/editing willviolate thismaximas well

Let´s consider howa prestored message mayberedundant or repetitious. Consider a situation

where a user wants to purchase severalseparate books and has stored a requestfor each o fthe

books as a separate message justin case s/he needs to go to morethanonebookstore tofind all o the books. For example,for each of the books s/he might store Î´dlike you to helpme find <title and author> inpaperback please.~ However,when he user gets up to the counter, s/he realizes tha s/he should ask the salesclerk forall ofthe books at thesametim ˘ yet eachof the stored utterances would repeatallof the wordsexcept for the title andauthor. What will thesales clerk think abou t this rather repetitious request? How will it affect the attitudes ofthe sales clerk

Current Status: Experiments

Our preliminaryresearch has validated a setof scripts containingviolations ofGrice’smaxims as discussed. Subjects recognize the partic ular violationswe wish to investigate inthe scripts we have developed. Experiments are currentlybeing conducted to determine the effectsof tradeoffs betweenmessage appropriateness and speedof deliveryon attitudes towardthe AAC user.Fro the findi ngs, we hope to develop appropriatetechnologiesto support theuser´s effective communicationinanexpeditious fashion.

Potentialtechnological developmentsthat might be requiredinclude:

· technology tomake editing of prestored messages very fas

· techno logythat allows a message to be quickly pieced together from a set of partia phrases

· suggestionsfor storing and then piecing prestoredmessage segments together to for contextuallyappropriate pieces. The pieces of the messagesmay be relatedto the pr eviouslyspecifiedmaxims.

· Ifviolationsof themaximsdo notappear to affect attitudes, future technologymigh focus on retrieving topicallyappropriate messages (and providelittle supportfor editing or piecing together atthetimeof messagedeliver )

Acknowledgments

This work has been supportedby Department of Health and Human Services, National Institutes

OfHealth, NationalInstitute on Deafness and Other Communication Disorders, Grant Number: 1

R01 DC03670 - 02.

References

Alm, N., Morrison,A., & Arnott. L. (1995). A communicationsystembased on scripts, plans, and goalsfor enablingnonspeaking people to conduct telephone conversations. Proceedings o

IEEESystems, Man andCybernetics , 2408 - 2412.

Bedrosian, J. L., Hoag, L., Calculator, S. N., & Molineux, B. (1992). Variables influencing perceptions ofthe communicative competenceof an adult augmentativeand alternative communicationsystemuser. JournalofSpeech - Language and Hearing Research, 35 , 1105 - 1113.

Creech, R. (1996a) Extemporaneous spe aking: Pragmatic principles . Paper Presented at the4t

AnnualPittsburgh Employment Conference, Pittsburgh, PA.

Creech, R. (1996b) Speaker’s bureau:System operators . Paper Presented at theMinspeak

Conference, Wooster, OH.

Grant, S. (1995) Using TALK. Com municationMatters, 9 , 22 - 25.

Grice, H. P. (1975). Logic and conversation. In P. Cole& J. L. Morgan (Eds.), Syntaxand

semantics, Volume 3;speech acts , (pp. 41 - 58), New York:Academic Press.

Grove, N., Clibbens, J., Barnett, S., &Loncke, F. (1998). Cons tructing theoretical models o

augmentative and alternative communication.In E.Bjorck - Akesson&P. Lindsay(Eds.),

Communicationnaturally: Theoretical and methodological issuesin augmentative and alternative

communication , (48 - 64). Proceedingsof the F ourthISAAC ResearchSymposium.

Hoag, L. &Bedrosian, J. L. (1992). Effects of speech output type, message length, and

reauditorization on perceptions ofthe communicative competence of adult augmentative and

alternative communication system user. Journal ofSpeech and Hearing Research, 35 , 1363 ˙ 1366.

Higginbotham, J. D. &Wilkins, D. P.(1999). Slipping throughthe timestream: Social issues o

time and timingin augmentedinteractions. In D.Kovarsky, J. Duchan, &M. Maxwell, (Eds.),

Constructing (in)compet ence: Disabling evaluations inclinical and social interaction , Mahwah,

New Jersey: Lawrence Erlbaum Associates.

Light, J., Beer, D., Buchert, L., Casey,E., DiMarco, R.,& Dolan, K. (1995) The effecto

grammatical completenesson the communicative compe ence of students who use AAC . Paper

Presented at theAnnual Convention of theAmerican Speech - Language - HearingAssociation,

Orlando, FL.

Todman, J. &Alm, N. (1997). Talk boards for socialconversation. CommunicationMatters, 11 ,

13 ˙ 15.

Vanderheyden, P. B. (1995a). Organizationofprestored text inaugmentative and alternative

communicationsystems;aninteractive schema - based approach . Technical Report #AAC9501,

Applied Science and Engineering Laboratories, University of Delaware, Newark, DE.

Vanderheyden, P. B. (1995b). Anaugmentative communicationinterface based on

conversationalschemata. Proceedingsof the IJCAI ’95 Workshop on DevelopingAIApplications

for Disabled Peopl , (pp 203 ˙ 212).