Digital Genres and the New Burden of FixitySimeon J. YatesFaculty of Social SciencesThe Open UniversityMilton Keynes, MK7 6AA, United KingdomS.J.Yates@open.ac.ukTamara R. SumnerKnowledge Media InstituteThe Open UniversityMilton Keynes, MK7 6AA, United KingdomT.Sumner@open.ac.ukAbstractStability in the production and transmission of textshas been a taken-for-granted feature of communicativeacts for much of history. In the past, this fixity (i.e.,the reliability of texts not to change over space andtime) has arisen from the interaction betweenimmutable technologies (used to produce text) andsocial rigidity (in the structure and practices ofdiscourse communities where texts are produced andconsumed). These interactions provided stable settingsfostering the gradual development of richcommunicative genres which, in turn, furthercontributed to fixity in communicative acts. In thecurrent era of virtual communities and digitaldocuments, this relationship between technology,social context, and fixity has been loosened. We claimthe new burden for providing fixity in communicationsis being met by increased reliance on genre. Tosupport this claim, we examine the four-wayrelationship between technologies, social contexts,social practices and genre by considering exampledigital documents produced by two different discoursecommunities.1. IntroductionAll forms of human communication — whetherspoken, written, printed, or digital — are genericallystructured in both form and content. Genericallystructured communications share sets of linguistic andstructural features that a specific discourse communityreflexively recognises as marking a specific genre.These features guide both the production (e.g., writing)and consumption (e.g., reading) of communications.Genres have both immediate effects on humancommunications and long-term effects on humansocieties. In the short-term, these socially recognisablemarkings invoke a shared background that enables boththe producers and consumers to better comprehend thecurrent communication and to anticipate its furtherdevelopment. In the long-term, stable genres helppromote the development of communities, both real andimagined (e.g., our sense of nationalism), that are sointrinsic to modern life [1].Recently, genres have come under much scrutiny byseveral research communities, including socio-linguists[14], human-computer interaction theorists [4] andothers studying the relationship between work practicesand new technologies [7, 19, 23]. Many researchers aretrying to better understand the impact of newtechnologies on human communications and socialcontexts [24]. Among others, there is a growingconcern that the rapid advance in new technologieshas had a detrimental, destabilising effect on genreuse and production [3, 4]. Specifically, it has beenargued that there has been a loss of fixity with theonset of easily editable digital documents and digitalcommunications; that is, there is no longer anyreliability of a text not to change over time or space.One consequence of this lack of reliability could beincreased difficulty in preserving and transmittinggeneric form or recognisable markings. Without genericform, members of discourse communities, particularlyvirtual ones, may experience problems developing andinvoking the shared background necessary for effectivecommunication and coordinated practices.Here, we argue that such communication breakdownsstemming from a loss of fixity will not occur. Currenttechnology has destabilised existing genres comparedto print technology. However, the result is not abreakdown or loss of recognisable genre. Instead, thedistinction between producers and consumers of digitaldocuments is being blurred and we are seeing thedemocratisation of genre production. More people areproviding more input (either implicitly or increasinglyexplicitly) into the creation and production of genres.As a result, over time communities evolve increasinglywell-defined genres to better support their particularcommunicative needs and work practices. In effect,rather than seeing a lessening in the role of genre, thenew burden for providing fixity in communications isbeing met by increased reliance on genre.In this paper, we examine this reliance on genre byconsidering example digital documents produced bytwo different discourse communities. Building onHalliday�s conception of a text, we consider a digitaldocument to be any socially and contextually completesemantic unit of communication — including text,video, audio, hypermedia, multimedia, and computer-mediated communication — which is created, stored, andtransmitted via digital media [12].

A discourse community is a community in whichpeople do not necessarily live together or ever see eachother face-to-face, but where language (either spoken,written or digital) is used among themselves to pursuesome common goals [15]. Digital documents are oftenassociated with on-line communities which can bedifficult to pinpoint. Zones of �discourse,� rather thangeography, are a useful way of identifying anddelineating these virtual communities.The remainder of this paper is structured as follows.We begin by developing a theoretical model of thesources of fixity in document production. We thenanalyse digital documents in two case studies to bothillustrate and lend support to this model. In oursubsequent comparison and discussion of the casestudies, we pay particular attention to the differencesbetween the communities and the effects theircomputational tools had on genre production andevolution.2. Sources of Fixity in DocumentProductionHuman communication is reliant upon theassumption that changes to communicative practice takeplace within specific social contexts or across socialtime frames that are comprehensible to all participants.Fixity, or the perceived reliability of a communicationnot to change over time and space, is therefore a keyaspect of day-to-day communication. However, at thesame time, language and communication are in aprocess of constant change, being part and parcel ofever changing social contexts and communicationsmedia. Bakhtin [2] described these opposingtendencies to change and stability as �centrifugalforces� and �centripetal forces� respectively. These twosocial forces are seen by Bakhtin to be at work on anyact of communication in any medium be it spoken orwritten, and by implication contemporary electronicmedia. As such, the concepts of centripetal andcentrifugal socio-linguistic forces can be viewed asaspects of the social structures and systems in whichmembers of an interacting community are situated..

ReflexiveActor(s)Section 5.3This chart describes allpossible user actions inthe new product:

When the user entersthe system, a greetingmessage will be played.Social ContextTechnologyAffordances

SocialPractices

Genres

producedocuments

which reinforce

or changeFigure 1: Factors influencing documentproduction in a discourse community.We define �discourse community�, building onSwales [20], as a group of reflexive actors with sharedsocial practices and shared understandings of texttypes/genres, social contexts, and communicative acts.Interaction between community members takes placethrough communicative acts where a text is bothproduced and consumed. Social practices, in the formof patterned ways of using technologies and sharedknowledge systems [18], guide the production of texts.Social context also influences text production andconsumption by invoking shared understandings ofgoals and shared knowledge about the relevant andappropriate social practices to engage in, in a specificsocial context. These five factors all influence theproduction and consumption of a text or digitaldocument and, as shown in Figure 1, form thecornerstones of our model.2.1. Technological or Material Basis for FixityOur definition of fixity builds on the works ofAnderson [1] and Bolter [3]. Both of these authorsattribute fixity to the properties of the medium, namelywriting or print. This is not an odd claim as manywriters have taken literacy, and especially print, to markthe rise of a technology that is less affected byBakhtin�s centrifugal (change causing) forces.Not only does literacy physically lock individualtexts into unchanging form, it also locks language useinto fixed forms. Anderson [1], in his exploration ofthe rise of modern nation states, places great emphasison the importance of print vernaculars. The ability tomass produce communication in a local nationallanguage provided the basis for members of a nation to�imagine� themselves as part of that greater�community�. The key feature of print being its abilitynot to change over time and space. The message itcarries is not affected by being taken from shop tohome, or by its storage in a library. This abilityAnderson describes as �fixity�. A similar argument ismade by Bolter [3] who describes print and writing assupporting the �fixivity� of a text.Thus, in the models provided by Anderson andBolter, fixity is derived from the very technology ofliteracy, be that print or writing. Ink on paper, muchlike photographic film and gramophone recording,makes a physical and material mark that is difficult toalter. The affordances of these technologies thereforeprovide a material basis for fixity. Norman definestechnological affordances as both the actual propertiesof a particular technology that determine how it can beused and the perceived properties that influence howpeople will actually use it [16]. In the case of digitaltechnologies, their individual affordances impact fixityby influencing the mutability of the media used toconstruct and propagate a document. According toBolter, the relationship between technology and fixityhas been greatly altered by digital media:The computer can duplicate informationwith far greater ease and accuracy thanprinting. But the computer works against thefixivity of text, because each reader/user of anelectronic text can introduce changes in hiscopy and pass those changes along to others.

The electronic medium combines thereproducibility of print with a flexibility evengreater than that of the medieval manuscripttradition. (Bolter, J.D., 1989, p.130).2.2. Social Basis for FixityFixity also concerns the perceived reliability oftexts and perceptions can be provided by means otherthan the medium itself. It has long been noted thatthose societies which rely greatly upon oralcommunication maintain a large number of socialpractices which allow for the preservation of key textsover time. Such social practices provide the fixity thatis otherwise provided by material aspects of thecommunications technology itself. The overemphasison material aspects of technologies, and the claim thatdigital technologies provide a new situation rest uponthe assumption that oral communication is somehow�technology free�. Yet as Finnegan [6] notes:Oral communication looks at first sight tobe unproblematic and ’natural’. But, likeliteracy, or indeed computer technology, itsuse rests on social and cultural conventionsand on a man-made system of communication- in this case the remarkable system of humanspeech... a technology which we take forgranted, just as human beings always dowith established systems which seem toonatural and self-evidently human to need anyexplanation. (Finnegan, R., 1988, p.4)Thus, it is not that oral communication lacks fixity,but rather fixity is mostly supported by social practicesrather than by material technology.2.3. Genres: A Third Basis for FixityAnother factor in text production and consumptionis �genre�. The constant production of texts usingspecific technologies in specific contexts tends toproduce what Bakhtin describes as �relatively stabletypes� or genres. Genre provides the consumers of textswith a resource for interpreting the content, role andfunction of a text.Genres are recognised by both form and content. Inthe case of print media, genre is not simply a productof the content (e.g., crime novel versus text book) butit is also a product of the very typography of the text(e.g., tabloid versus broadsheet), with complexrelations existing between typographic form andsocial/linguistic content [9, 22]. There are a largenumber of related, and sometimes conflictingdefinitions of genre within sociological, linguistic andliterary theory. Given that we have adopted aHallidayan model of the text, we follow Kress andThreadgold [14] who, writing from a systemic-functional perspective, argue:All texts appear in generic form, hence allutterances (that is, fragments of texts) arenecessarily always part of the generic aspectof text and carry traces of the generic form ofwhich they formed a part �. What we callgenre therefore is usually and normally aparticular configuration of such generictraces, a configuration which has, due to ...social/cultural factors ... a greater or lesserdegree of structural and temporal stability.(Kress, G., Threadgold, T., 1988, pp. 240-241)This argument ties texts and genres to the issue of�structural and temporal stability�, or in our terms -fixity. Genres have an existence in the texts which adiscourse community perceives as being of a specificgenre, but they are also a shared knowledge resource tobe drawn upon in the construction of further texts. Inturn, such shared understandings and knowledgeresources help to define the discourse community itself.Giddens uses language to explain how socialstructure is unintentionally recreated in day-to-daysocial action. When uttering a grammatical sentence, themain intention of your act is likely to becommunication with another. An unintendedconsequence of this action is the reinforcing andreproduction of the language itself. In the case of socialstructures and social systems, actors functioning withinsuch systems recreate them through the re-use ofexisting social practices [8]. The overall conditionswhich allow for the maintenance and development ofsocial structures, and with them social systems,Giddens terms �structuration�.This is also the case with texts: the constantproduction of texts using specific technologies inspecific contexts tends to produce �relatively stabletypes� or genres. Genre(s), akin to social structure(s),provide rules and resources to be deployed in theconstruction of a text by actors within a specific set ofsocial relations (a community) and sharing similarsocial practices. As with social structure, genres are notsolely produced �unconsciously,� they can be the resultof explicit actions and goals. Following Giddens’ [8]claim for the ’duality of social structure,’ we see genresas both a medium and outcome of the text productionthey help to recursively organise. Table 1, following toan extent Giddens� model of structuration, outlines therelationship between genres, discourse communities,and the centrifugal/centripetal forces at play.Table 1: Genre, community and language change/stabilityGenre(s)Discourse community(s)Centripetal/Centrifugal Forces

Rules and resources, or sets oftransformation relations, organised asproperties of discourse communitiesReproduced relations betweenactors or collectives, organised asregular social practices.Conditions governing the continuityor transmutation of language forms(e.g. genres), and therefore thereproduction of discourse communities

2.4. The Conservation of FixityThis section developed a model of the factorsinfluencing text production in discourse communitiesby looking at existing theories and historical analysesof literacy and orality. One purpose of this model is toillustrate that we do not need wildly new theories todeal with digital documents. The very same factorswhich have historically played a role in structuring theform and content of texts are at work upon digitaldocuments. Digital media may challenge ourassumptions about texts, but in truth they are justanother historical step in the development ofcommunicative acts.Another purpose of the model is to develop ananalytical tool that will help us to examine thecentripetal and centrifugal forces at work in documentproduction. According to our model, the production oftexts results from a complex interaction of reflexiveactors with four key factors: existing generic forms,technological affordances, social practices and thesocial context in which the text is produced (Figure 1).Centrifugal forces are often initiated by changes insocial structures and new technological affordances.With the upsurge in use of digital media and rapidchanges in technology, large centrifugal forces havecertainly been unleashed. By examining changes tosocial structures and technologies within a discoursecommunity, we can plot the changes to social practicesand documents and see if these forces have had adestabilising effect on genre use and production.Finally, an important goal of this section was toargue that the concept of fixity in communication hasbroader implications beyond material properties. Fixitycan be viewed as a higher order product of actors�discursively conscious (explicit) or practicallyconscious (tacit) interactions [8] with Bakhtin’scentripetal forces within a specific social context. Thatis, fixity is the marker of centripetal, change inhibitingfactors. All societies, whether reliant upon orality orliteracy, rely upon some form of fixity in some classesof text.Without some degree of fixity, the sharedunderstandings and social practices necessary foreffective communications within a discoursecommunity cannot develop. In effect, we have arguedthat there is a �conservation of fixity.� When thebalance of fixity is upset by centrifugal changes insome factors influencing text production, it will berestored by countering centripetal changes in theremaining factors.In the following two case studies, we will showhow fixity has been conserved by an increased relianceon genre. The first case study takes a detailed look atthe genres in use in an educational support communityat a single point in time. The second case study takes alongitudinal look at the genres developed over time bya group of professional designers.3. Case 1: A CMC Discourse CommunityThis section explores a case of genre productionwithin a computer-mediated communication (CMC)discourse community. The data presented here comefrom a corpus based socio-linguistic study of CMC.During this study a corpus of some 2,222,049 words ofCMC data was collected from interactions taking placeon an international distance education university’scomputer conferencing system. Following from ourmodel, we need to identify a number of backgroundfactors before considering the genres developed duringthe CMC interactions.The discourse community interacting over thissystem consisted of a mix of academics, students,regional teaching staff and university administrativestaff. This conference interaction was maintained overmany years, and still currently continues on a newCMC system. The discourse community consisted of amix of heavy CMC users (both students and staff) andstudents new to the system. Though one mightconsider all of the conferencing users as one distinctdiscourse community, there existed clearly separatecommunities whose coherence was marked by theirdistinctive use of the medium.In this study, a number of similar social contextswere found. These included tutor-student interactionsand student-student interactions, academic discussions,administrative interactions, and more casual groupinteractions on various topics. The more casual groupinteractions were known by all users as ’chat topics,’but as we shall see in a moment, not all interactionstaking place in these interpersonal contexts weregenerically similar.The social practices tied to CMC use have not yetbeen fully explored, though various studies andpublications are now touching on these [13]. Theresearch upon which this case is based found that some,but not all, users were discursively aware of changes totheir text production practices with some membersengaging in a debate about such changes. Socialpractices were also tied to negotiated rules aboutacceptable content within a given context.The technology in use was a text-based computerconferencing system (specifically the CoSy technologyrunning on a VAX cluster). At the time that theresearch was conducted, few users had access to veryefficient GUI interfaces to the system and most usersworked with command line interfaces and VT100 basededitors. Such a system provides few technologicalaffordances for the formatting of texts and the visualpresentation of messages.3.1. Structural and Linguistic Markers inCMC GenresBefore moving on to discuss the genres within thecorpus, let us consider the classic form of CMC —namely an electronic mail message — and examine howthe technology allows for the production andmaintenance of generic forms. CMC Example 1 showsan interaction between one of the present authors and afriend.This short exchange resembles, in a general sense,the kind of generic interaction that takes place everyday on the street, at home or in work. It has a clearbeginning and end and contains many conventionallanguage forms one might expect in such genres of oralinteraction. It is in the first place an exchange ofmorning greetings and then some small personal details. It is interesting, though, how this is achieved.The greeting is not part of the main text of themessage; it is given as the subject of the message inthe initial header of the electronic mail. The greeting istherefore delivered before the main text has even beenread. The return greeting is even more ambivalent innature as it is simply generated by the electronic mailsystem once a �reply� or similar command has beenissued. This attaches the formal memo-like �Re:� to theinitial greeting. This type of behaviour is much moreakin to the written memo [23] or formal letter ratherthan the informal personal morning greeting. We have,then, evidence that CMC messages may mix existingoral and literate genres in very novel and interestingmanners. This claim is given further support if weconsider the typographic aspects of CMC messages.From: OUMAIL::"R.Ohara@sheffield.ac.uk" "R Ohara"

To: s.j.yates@open.ac.uk

1-Subj: good morning

How are you today, did Mark get away alright?

Are ye going to eat there before coming up this evening?

See you later, safejourney.

Rachel.

From: S.J.Yates "Simeon J. Yates"

To: OUMAIL::"R.Ohara@sheffield.ac.uk"

2-Subj: Re: good morning

Yes Mark got away ok. I am not sure if we will have some tea or not. I�ll let you know later,

Sim.

CMC Example 1: An e-mail exchange of greetingsshowing the mixing of oral and literate genres.A defining feature of written genre is thetypographic form and presentation of the text. Waller[22] drawing upon typographic considerations ofwritten genres, argues that: �In practice it is ... likelythat genres are recognised through their more obviousand typical physical characteristics.� For example,presentation of a journal article is very different fromthat of a novel, or a children�s book. Wallerdistinguishes several aspects of these physicalcharacteristics, including format, configuration, andvisual elements.Nearly all forms of CMC have typographicconventions derived either from aspects of thetechnology or from developing CMC conventions, andin most cases, a combination of the two. Two commonexamples of these features are: the marking of quotedmaterial with angle brackets (>); and the use of�signatures� at the close of e-mail messages (see CMCExample 2).The typographic features of CMC messages wouldtherefore seem to fit with Waller�s interpretation oftypography�s role in defining literate genres. Thesetypographic features not only conventionalise thepresentation of CMC texts, they also mark position ofa CMC text in the interaction. These typographicfeatures allow the user to place the text in an overalldiscursive context that is likely to have its ownschematic flow.Date sent: Fri, 24 Feb 1995 20:56:16 +0200

To: foucault@jefferson.village.virginia.edu

From: [discussant 6]

Subject: Re: "local" vs "universal"

[discussant 5] wrote:

>I tend to see what [discussant 6] is saying about

>Foucault’s version of modernism as inclusive of a strand

>of postmodernism. The Enlightenment project is afterall

>the exemplary metanarrative that post modernists point

>to as having lost its legitimacy.

It is true that the Enlightenment is the project postmodernists have said as having lost it’s credibility, but that is not the point I tried to say. What I meant was that in his late writings Foucault tried to find a _positive_ way to think about Enligtenment and modernity.

[discussant 6]

********************************************

University of Jyvaskyla

Department of Literature

SF-40351 Jyvaskyla

FINLAND

CMC Example 2: Common typographic features are themarking of quoted materials (by angle brackets: >) andsignatures (by asterisks: ******).3.2. A Snapshot of Genres in Use in the CMCCommunityA combined qualitative and quantitative analysis ofthe corpus texts and the interactions was conducted[24]. The results indicated that a number of genericforms had developed which could be categorised asshown in Table 2. Though these genres were foundusing mostly statistical corpus linguistic methods, thedifferences between them can easily be seen. In thissubsection, we�ll analyse in detail the features of twoof these genres.Table 2. Five types of generic forms werefound in four social contexts.SocialContextsGeneric Forms Found

Chat¥ Focused interactiveinterpersonal discussion¥ Open interactive interpersonalcommunication

Academic¥ Academic�s discussion

Teaching¥ Student/Tutor discussions

Administrative¥ Non-Academic discussion

In the case of the social context of interpersonalchat, two genres of communication were apparent. First,there was open interactive interpersonalcommunication (see CMC Example 3). Interactions of this kind will contain several thousand messages bythe time they close. Much of the conversation is of thekind to be found in any informal interpersonalsituation. Messages are seldom more than a few lineslong and are more often than not directed specificallytowards the group or to a specific individual. Thecontent is often of a social and personal nature. Muchuse is also made of various typographic tricks in orderto convey social and emotional information such as the�CMC smiley� (e.g. :-) ).In the case of focused interactive interpersonaldiscussions the messages are fairly long (see CMCExample 4), about the size of a terminal screen, andrepresent a focused consideration of the topic underdiscussion. They are often about personal or socialissues and can include large amounts of self disclosureand self reference. Not only is the use of personalpronouns and personal reference high (e.g. "I�marrogant", "I had an accident", "please mail me and I�lladd you", "Every time I see a new mini"), but theseaspects of the message are often over and above themain purpose of the message in the simplistic terms ofpassing information.========================== dt200-debate/chat £107,[discussant 6], 80 chars, 13-Apr-93

13:23

This is a comment to message 103

There is/are comment(s) on this message.

There are additional comments to message 103.

--------------------------

A point in favour of I.T. helping women, I think.

Keep it up Hilda! :-)

========================== dt200-debate/bar £100,[dicussant 7], 161 chars, 11-Apr-93

13:12

This is a comment to message 84

Hi Rosemary, yes I was in York from the 8th of Aug for T102 summer school, I was a member of the yellow group. Wonder if we met.

Good luck with DT200. Bye Paul.

CMC Example 3: Open interactive interpersonalmessagesTake for instance the example of the cyclingdiscussion message in CMC Example 4. The maininformational aspect of the message is in the first fewlines and details for the other conference members areview of a new form of bicycle tyre. The personalreference comes after this and details an accident thatthe CMC participant had recently. Taken as a wholethe message could be seen to contain several utterancesfrom specific speech genres (passing information/selfdisclosure), or possibly even an initial written genre(reviewing a cycling advert/article) followed by aspoken genre (self disclosure). As in the E-mailexamples earlier, these conferencing messages areactively using existing genres to aid in theconstruction of a text.At the same time such texts are viewed by thediscourse community as being of a specific genre. Inthis case, the conferencing system users tended to callsuch messages �phoenix� messages, and describedsituations where many of these types of messagesoccurred as �phoenix spilling over into anotherconference�. This naming derives from the conferencewhere this generic form arose (note the headers on theexample messages). ========================== phoenix/zenith £1001, [discussant 1], 716 chars, 14-Jul-92

17:12

This is a comment to message 997

Oh yes. I�m arrogant in that way (thinking more voters ought to agree with me), too. In fact not to so think seems excessively timid to me.

But what I was referring to was the notion that if only people were more educated, they would agree with me. That is quite a plausible claim, granted, but not axiomatic. It rather depends on the education, and at least in my case I think some kinds of education might take people further from my views, rather than nearer to them.

I accept the overlap on the gas price - sorry if I seemed pernickety. I suppose I was really commenting on the logical status of /any/ claim of �people are inconsistent because they want X and Y, but X and Y are incompatible�.

agony/advice #908, [discusant 4], 403 chars, 2-Apr-92 10:41

This is a comment to message 901

Minis? Who in their right mind wants a 30 year old design at

BLs prices? Every time I see a new mini I wince for the fool who bought it. For the same dosh, or less, you can buy up to the minute style, efficiency and know-how from Japan,

Malaysia, Europe or even good old Ford or Vauxhall. Note that

I am not being partisan at all.

cycling/spokes #100, [discussant 2], 506 chars, 8-Dec-92 20:34

This is a comment to message 88

There are additional comments to message 88.

The latest issue of New Cyclist (Jan 93) mentions the tyre.

Quote �the best attempt to date. They contain an air-filled cellular structure which gives some cushioning. The manufacturor recommends its tyres for round-town cycling, and for children�s street bikes, where high performance takes second place.� Does this mean the tyres are heavier than standard? Appreciate your loss, I had an accident Thursday, lossened all the teeth and bent the forks in half.

Take care and carry a BIG chain, 8-) Dave P.

CMC Example 4: Phoenix/Focused interactiveinterpersonal discussionIn these two genres, ostensibly literate forms arebeing used to conduct oral forms of interaction. Thelength of the �Phoenix� messages provide an interestingdimension to this form of argument. The technologicalaffordances of CMC are providing the speakers/writersthe opportunity to develop a form of language use thatwould not be possible in a face-to-face situation. Theaffordances provided by the technology (i.e.,asynchronous communication and basic wordprocessing) are combined with social practices andexisting genres to construct a text which fits the socialcontext as understood by the discourse community.

4. Case 2: A Design Discourse CommunityThis section looks at genre production in aprofessional design community. It differs from theprevious case by focusing on a longitudinal look at theevolution of genres within this community. Theanalysis presented here is based on a participant-observer study conducted over a three year period witha user interface design group at a regional phonecompany in the United States. A combination ofqualitative data was collected including workplaceobservations, field notes, analyses of existing designtools and representations, videotape analyses, and open-ended interviews with members of the designcommunity.The discourse community in this study consisted ofmembers of the design group (including user interfacedesigners, student interns, testers and simulationbuilders) and members of other stakeholder groups (i.e.,marketing and the vendor). The design group wascharged with creating and modifying voice dialogueapplications such as voice information systems andvoice messaging systems. These applications havephone-based interfaces consisting of a series of voice-prompted menus requesting the user to perform certainactions; e.g., �to listen to your messages, press 1.�The social context is one of product developmentwithin a large organisation involving amultidisciplinary group of stakeholders spanning bothintra- and inter-organisational boundaries [5, 11]. Morespecifically, the overall design context follows thecontractual software product development context asdiscussed by Grudin [10]. The designers are hired byinternal marketing groups to specify the functionalityand interface of an application. The design specificationserves as a contract between the two groups. Once adesign has been approved by the marketing group, thedesigners are then responsible for dealing with externalvendors who implement the product.Interdisciplinary design teams often experiencecommunication problems due to differences inmembers� goals, knowledge, and backgrounds(including educational, cultural, and organisational) [5,11]. In this community, these differences wereconfounded by the fact that other stakeholders (i.e.,marketing and the vendor) resided in different statesseparated by large geographic distances. However,social practices had arose to help overcome some ofthese problems. As one designer noted, �the criticalproblem is communicating the design to other peoplein a way that doesn’t require a lot of specialisedtraining [on their part].� Towards this end, thesedesigners created specialised design representationsemphasising different aspects of the design. In thiscase, each of the four major representations — flowcharts, tables, test plans, simulations — is tailored to thespecial needs of each major stakeholder group. Thus,members of this design community were activelythinking about how to improve their work practices. Assuch, they were discursively aware of changes to theirdocument production practices and much effort wasspent negotiating and debating these changes.There was a complex and ever-changing assortmentof technologies in use during this study. The designersassembled collections of off-the-shelf software tools tosupport making each of the different designrepresentations. Typical off-the-shelf software toolsinclude word processors, spreadsheets, databases, andflow charting tools. The task of creating a designrepresentation was considerably facilitated or hindereddepending upon the choice of tool. For instance, whileit is possible to create a flow chart in MacDraw, thetask is much easier if a specialised flow charting tool isused. Experimenting with document productionpractices often involved looking at different tools inaddition to changing the form and content of designrepresentations. The community also relied oncommunication technologies such as E-mail andtelephone conference calls.4.1. Genre Evolution: From Ill-defined toWell-defined Design RepresentationsMuch communication between the stakeholderscentred around understanding the benefits andlimitations of the current design as depicted in severalspecialised design representations. In this analysis, wewill focus on the flow chart and table designrepresentations. Flow charts are the primary designrepresentation and are constructed to communicate theessential aspects of the interface such as spokenprompts, menus, and control flow to marketing, thevendor organisation, and customer support. Additionaldetailed design information is presented in a separatetable representation that is primarily constructed for thevendor organisation responsible for implementing thefinal design. As shown in Figure 2 (bottom), these tworepresentations have a very rich form (includingconventions guiding the layout, use of typography, andoccurrence of visual elements) and very structuredcontent (including conventions guiding the use ofprose such as its formality).However, as Figure 2 shows, both the form andcontent of these representations have changedconsiderably over time. At the beginning of the study,designs were represented using textual specificationdocuments created in WORD (Top, Figure 2). Thesetextual specifications consisted of verbose, formulaicprose descriptions of all possible actions and outcomesat each point in the interface. Document formatting wasused to distinguish between voice menus (usingdocument sections) and phrases and messages (usingformatting conventions such as italics and capitalletters).In 1991, one designer was asked to create one of themost complex applications to date and decided it wastime for a whole new approach. The textualspecifications were getting so large and complex thatfew people bothered to read them. Those that did hadtrouble understanding them. This designer established apersonal convention of using flow charts and a new,complex table as the primary design representations(Middle, Figure 2).His flow charts contained four different elements,voice menus, prompts, messages, and decisions, thatwere distinguished by graphic appearances. Thesecharts were schematic in that most nodes did notcontain the full text of their audio messages. Each nodein the flow chart had a corresponding entry in the tablerepresentation. Correspondence was indicated using a

5.3 Personal Options MenuThis section describes the Personal Options menu in the new mailbox type. (O) �Personal options. To change your security code, press 1.

To disconnect, press *. �

This menu matches the standard Personal Options menu seen in previous mailbox

types. A new feature is being added to the Personal Options menu. This is a new option

that will allow the user to change their �recorded name.� This requirement is detailed

in section 5.3.2.

All phrases are interruptible.

If the user does not respond, the system plays

�are you still there?�

If the user presses *, the system backs out to the Main Menu.

If the user presses 3-9 or #, the system plays

�you have pressed an

incorrect key�

and repeats the menu.

If the user presses 1, the system responds as described in sectin 5.3.1.

Listen1Main MenuMM.012*Personal OptionsDisconnectSecurity CodePersonal OptionsGreetingDisconnect"Choose a security code thatis easy for you to remember.Enter the new security code

At least 4digitsentered?PO.c3yes

no"Security code must contain atleast 4 digits. "PO.05"The securitycode you haveentered is xx."PO.04

Flow Chart

Menu Number:

PO.01Menu Name: Personal OptionsType: MenuAccess From:

Menu Dynamic? no

How?

Notes: This menu allows the user to select to either change their security code or their recorded greeting.

Prompt:

Outflow 1: PO.02 2: PO.09 3:

To: 4:

6: 7: 8: 9: 0: HelpMsg

#: PO.01

Help You are being asked to choose either to change your security code or to

Msg: change your recorded name.

Timeout? PO.01

Disconnect? initialize

PO.01(1) Textual Specifications(2) Initial Flow Charts and Tables

You have 2 new messages.To listen to your messages,press 1. For personaloptions, press 2. Todisconnect, press *.Listen1Main MenuMM.012*

your recorded name, press

2. To disconnect, press *.

Security Code 1 Personal Options 2 * Greeting

Disconnect

Choose a security code that

is easy for you to remember.

Enter the new security code

now, then press #.

PO.02

At least 4digitsentered?PO.03yesnoSecurity code must contain atleast 4 digits. Please enter alonger security code, thenpress #.PO.06

The security codeyou have enteredis (xxxx).

Flow Chart

Name:Personal OptionsType:MenuNumber:PO.01This menu allows the user to select to either change their security code or their recordedgreeting.

Standard Prompt OR Message Text:Rapid Prompt:Outflow for 0:To change your security code, press 1.Security code, 1.You are being asked to

Disconnect, *your security code or tochange your recordedname.

Type Ahead Yes Disconnect:

SDSH_DP

SDSH_DP

Timeout:

PO.01

PO.10

PO.01

DynamicNo

Outflows:

1234567890*#You are beingPO.02

PO.01(3) Elaborated Flow Charts and TablesFigure 2: Prior to 1991, textual specifications were the sole designrepresentation. By 1991, one designer introduced schematic flow charts andtables as the primary design representation. By 1992, more verbose flowcharts and tables became the preferred representations and are still beingused today.new two letter.two digit number naming conventionwhere the two letters indicate the designsubcomponent; e.g., PO.01 indicates the first node inthe personal options design subcomponent. Thisnaming scheme facilitated long distancecommunication; when talking over the phone,stakeholders could ground their discussions byreferring to �prompt PO.01.� Excel did not support thecomplex layout needed for the new tables, so thedesigner switched to a database program called FoxPro.He used MacDraw for the flow charts simply becausethat tool was readily available.The two representations — textual versus flows andtables — coexisted for about one year. Other designerswere reluctant to switch for two reasons. First, severalhad long-term relationships with their vendors andmarketers and were reluctant to switch representationson them. Second, constructing the flow charts inMacDraw was tedious and time-consuming.By mid-1992, several things happened that led tothe emergence of flows and tables as the primary designrepresentations. First, new versions of flow chartingtools (e.g., TopDown) made it much easier to constructthe flow chart representation. Second, new designerswere hired to embark on a long series of enhancementsto an existing product and they adopted the flow andtable representations. These designers also created adocument describing �how to read� the newrepresentations to assist other stakeholders Initially, themarketing group was sceptical concerning the merits ofthe new representations. However, after a period ofcontinual modifications, often at the marketers� behest,the group now prefers the new representations.

Over the next two years, the new designerselaborated on the flow and table representations(Bottom, Figure 2). To improve the readability of theflow chart, the designers added some verbosity backinto the nodes by including the full text of audiomessages in each node. New elements emerged such asinputters, error handlers, and digit collectors. Thelayout of the table representation was redone toemphasise the different kinds of voice output and helpprompts. One designer even programmed the databaseto detect inconsistencies between the flow chart andtable representations. The vendor liked the formality ofthe table representation and suggested ways toformalise it even more with pseudo-code-like prose.In this case study, the design community wasactively engaged in �designing their design process�by continually re-thinking their tools, representations,and practices. Over time, this continual processredesign resulted in increasing formalization andstandardisation of design representations as theyprogressed from being ill-defined to well-defined.The original textual specifications were ill-definedbecause important aspects of the design were not madeexplicit by the representation. Key interface featureswere buried in the middle of paragraphs and thisresulted in design errors and communicationbreakdowns. As the community recognised commonbreakdowns in the design process, they improved theirrepresentations to overcome these breakdowns. Theoutcome was a progression towards well-defined designrepresentations that made explicit significant objectsand their relationships.In effect, this community was discursively designinggenres of organisational communication [23] tosupport their specific communicative needs. Whileproduction of the documents was done primarily by thedesign group, all stakeholders participated to varyingdegrees in explicit negotiations over the form andcontent of the representations. These socially-recognised genres contributed to the overall designprocess by promoting the consistent production andinterpretation of the design representations.5. Comparison of the Two CasesIn both communities, changes in technologyintroduced centrifugal forces and members respondedby appropriating existing genres around whichcountering centripetal forces acted. In the CMC case,the use of the new conferencing technology, whichplaced little demand on the content and timing ofmessages, introduced centrifugal forces. Previous oraland literate genres were appropriated for theconstruction of new texts and genres. Some of theseexisting genres are providing points around whichcentripetal forces are acting, such as the development ofthe new �phoenix� genre. In the design community,changes in technology led to rapidly increasingapplication complexity and existing genres oforganisational communication (i.e., the textualspecifications) did not scale up To handle these newdemands, one member of the community appropriatedother existing genres (i.e., flow charts and tables) andthese document forms are currently being reinforced andrefined through further centripetal forces.Technology affordances affected the genres producedin both communities. In the CMC case, tool featuressuch as the �reply� command impacted both the lookand content of CMC genres. The availability offormatting features clearly has a big impact on genredevelopment. In general, the lack of marked visualdistinctions in CMC genres probably reflects theimpoverished formatting features provided by thesystem. On the other hand, the rich formatting featuresof the designers� tools gave them lots of leeway totailor the look, typography, and visual elements in theirdesign representations.Brown & Duguid [4] raise the issue that�mutability can be seen to challenge the genre as awhole� (pg. 22). They claim that a possible effect ofmutable technologies is �demassification,� wheretailoring of objects by individual users leads to a lackof mutually shared objects and representations Thiswas certainly not the case in the design community westudied. Over time, progressive tailoring by individualsled to well-defined design representations based onelaborate, socially-recognised genres. This observationresonates with other reports on the emergence ofsystemisation [21] or canonical forms [17] in workgroups tailoring tools to better support their practices.In addition to rich formatting commands, otherimportant affordances of the technologies-in-use werethe ability to share and reuse existing designs.Designers rarely began designing from a blank screen;they nearly always began by modifying an existingdesign stored in a repository of previous designs, eitheron their hard disk or on the group�s shared server. Thisstyle of document-production-by-modification bothexplicitly and implicitly propagated the community�sgenres (see [7] for similar arguments on the emergenceof home page genres on the World Wide Web).Implicit propagation can occur when tools do notsupport the concept of �styles� and designers mustmanually recreate the look embodied in the document.This commonly occurs in drawing and flow chartingtools which do not allow users to associate names (or�styles�) with particular typographic or visualarrangements. Tools which support the concept ofstyles (e.g., word processors) contribute to the explicitpropagation of genres by making it easier for others toreuse the same markings in a consistent manner. Othertools, such as databases, support even more extremekinds of tailoring. These types of programmable toolssupport the continual reproduction of genres byallowing the rules guiding the look, layout, andsometimes even content of visual elements to beprogrammed into the software. The design communityhad programmed their database tool to promote both aconsistent look (by report generation) and a consistentcontent (by creating a program to detect inconsistenciesacross fields and records) in their table representation.Interestingly enough, the extreme tailorability that canintroduce centrifugal forces into a community can alsoeventually lead to centripetal forces in documentproduction. Once a community invests so much effortin tailoring their tools to support their specificpractices and document production needs, it becomesextremely difficult and time-consuming to modifygenres without redoing lots of existing tailoring work.(See Sumner [19] for a detailed discussion of tool affordances and their impact on genre maintenance,elaboration, and modification processes.)6. ConclusionsIn summary, we developed a theoretical model of thefactors affecting document production and consumptionin discourse communities. We used this model toanalyse the digital documents and genres produced bytwo different discourse communities. These analyseshighlighted both the centrifugal and centripetal forcesat work in both communities and showed how genreswere being relied upon to �conserve the fixity�otherwise lost by new technology affordances.We are not trying to push this argument too far. Inall media, context, practices, genres and technologiesplay a role. The argument we are presenting hereconcerns the balance between these factors. In digitaldiscourse communities, members rely more on genre toboth produce and consume documents. Genres help inconstructing communications relevant to the socialcontext; but as they are also a key marker of thatcontext, they also assist in consuming thecommunication. Given that the technology itself oftendoes not differentiate between texts, unlike print orwriting where the copy of �War and Peace� is destinedfor a shelf and the �yellow sticky� for the bin, genresincreasingly help orientate users to the document andhelp them evaluate the nature of the document. Theoverall import of genres comes from the role they playin differentiating between documents, which areconstructed and delivered through an otherwiseundifferentiated digital medium.7. References1 . A n d e r s o n , B . , I m a g i n e d C o m m u n i t i e s : R e f l e c t i o n s o n t h e O r i g i n a n d S p r e a d o f N a t i o n a l i s m , V e r s o , L o n d o n , 1 9 8 3 . 2 . B a k h t i n , M . M . , T h e D i a l o g i c a l I m a g i n a t i o n : F o u r E s s a y s b y M . M . B a k h t i n , U n i v e r s i t y o f T e x a s P r e s s , 1 9 8 1 . 3 . B o l t e r , J . D . , � B e y o n d w o r d - p r o c e s s i n g - t h e c o m p u t e r a s a n e w w r i t i n g s p a c e , � L a n g u a g e & C o m m u n i c a t i o n , V o l . 9 , I s s . 2 - 3 , p p . 1 2 9 - 1 4 2 , 1 9 8 9 . 4 . B r o w n , J . S . a n d P . D u g u i d , � B o r d e r l i n e I s s u e s : S o c i a l a n d M a t e r i a l A s p e c t s o f D e s i g n , � H u m a n - C o m p u t e r I n t e r a c t i o n , V o l . 9 , I s s . 1 , p p . 3 - 3 6 , 1 9 9 4 . 5 . C u r t i s , B . , H . K r a s n e r a n d N . I s c o e , � A F i e l d S t u d y o f t h e S o f t w a r e D e s i g n P r o c e s s f o r L a r g e S y s t e m s , � C o m m u n i c a t i o n s o f t h e A C M , V o l . 3 1 , I s s . 1 1 , p p . 1 2 6 8 - 1 2 8 7 , 1 9 8 8 . 6 . F i n n e g a n , R . , L i t e r a c y a n d O r a l i t y , B a s i l B l a c k w e l l , O x f o r d , 1 9 8 8 . 7 . F u r u t a , R . a n d C . C . M a r s h a l l , � G e n r e a s R e f l e c t i o n o f T e c h n o l o g y i n t h e W o r l d - W i d e W e b , � T e c h n i c a l R e p o r t H y p e r m e d i a R e s e a r c h L a b , T e x a s A & M , 1 9 9 6 . 8 . G i d d e n s , A . , T h e C o n s t i t u t i o n o f S o c i e t y , P o l i t y , C a m b r i d g e , 1 9 8 4 . 9 . G r a d d o l , D . J . , � E n g l i s h M a n u s c r i p t s : T h e e m e r g e n c e o f a v i s u a l i d e n t i t y , � i n E n g l i s h : h i s t o r y d i v e r s i t y a n d c h a n g e , D . G r a d d o l , D . L e i t h a n d J . S w a n n , E d . , T h e O p e n U n i v e r s i t y / R o u t l e d g e , L o n d o n , 1 9 9 6 . 1 0 . G r u d i n , J . , � I n t e r a c t i v e S y s t e m s : B r i d g i n g t h e G a p s B e t w e e n D e v e l o p e r s a n d U s e r s , � C o m p u t e r , V o l . 2 4 , I s s . 4 , p p . 5 9 - 6 9 , 1 9 9 1 . 1 1 . G r u d i n , J . , � S y s t e m a t i c S o u r c e s o f S u b o p t i m a l I n t e r f a c e D e s i g n i n L a r g e P r o d u c t D e v e l o p m e n t O r g a n i z a t i o n s , � H C I , V o l . 6 , p p . 1 4 7 - 1 9 6 , 1 9 9 1 . 1 2 . H a l l i d a y , M . A . K . , L a n g u a g e a s S o c i a l S e m i o t i c : T h e S o c i a l I n t e r p r e t a t i o n o f L a n g u a g e a n d M e a n i n g , E d w a r d A r n o l d L t d , 1 9 7 8 . 1 3 . H e r r i n g , S . , C o m p u t e r - M e d i a t e d C o m m u n i c a t i o n : L i n g u i s t i c , S o c i a l , a n d C r o s s - C u l t u r a l P e r s p e c t i v e s , J o h n B e n j a m i n s , 1 9 9 6 . 1 4 . K r e s s , G . a n d T . T h r e a d g o l d , � T o w a r d s a S o c i a l T h e o r y o f G e n r e , � S o u t h e r n R e v i e w , V o l . 2 1 , I s s . 3 , p p . 2 1 5 - 2 4 3 , 1 9 8 8 . 1 5 . M e r c e r , N . , � E n g l i s h a t W o r k , � i n U s i n g E n g l i s h : F r o m C o n v e r s a t i o n t o C a n o n , J . M a y b i n a n d N . M e r c e r , E d . , R o u t l e d g e , L o n d o n , 1 9 9 6 , p p . 8 4 - 1 0 7 . 1 6 . N o r m a n , D . A . , T h e P s y c h o l o g y o f E v e r y d a y T h i n g s , B a s i c B o o k s , N e w Y o r k , 1 9 8 8 . 1 7 . O � D a y , V . L . , � I n t e r m e d i a r i e s S u s t a i n B o r d e r s , � H u m a n - C o m p u t e r I n t e r a c t i o n , V o l . 9 , I s s . 1 , p p . 1 0 5 - 1 0 8 , 1 9 9 4 . 1 8 . S c r i b n e r , S . a n d M . C o l e , T h e p s y c h o l o g y o f l i t e r a c y , H a r v a r d U n i v e r s i t y P r e s s , 1 9 8 1 . 1 9 . S u m n e r , T . , � D e s i g n e r s a n d t h e i r t o o l s : C o m p u t e r S u p p o r t f o r D o m a i n C o n s t r u c t i o n , � U n i v e r s i t y o f C o l o r a d o a t B o u l d e r , P h . D . D i s s e r t a t i o n , D e p t . o f C o m p u t e r S c i e n c e , 1 9 9 5 . 2 0 . S w a l e s , J . , G e n r e A n a l y s i s : E n g l i s h i n a c a d e m i c a n d r e s e a r c h s e t t i n g s , C a m b r i d g e U n i v e r s i t y P r e s s , C a m b r i d g e , 1 9 9 0 . 2 1 . T r i g g , R . a n d S . B o d k e r , � F r o m I m p l e m e n t a t i o n t o D e s i g n : T a i l o r i n g a n d t h e E m e r g e n c e o f S y s t e m i z a t i o n i n C S C W , � C o n f e r e n c e o n C o m p u t e r S u p p o r t e d C o o p e r a t i v e W o r k ( C S C W � 9 4 ) , C h a p e l H i l l , N o r t h C a r o l i n e ( O c t o b e r 2 2 - 2 6 ) , 1 9 9 4 , p p . 4 5 - 5 4 . 2 2 . W a l l e r , R . , � T h e T y p o g r a p h i c C o n t r i b u t i o n t o L a n g u a g e , � U n i v e r s i t y o f R e a d i n g , P h . D . D i s s e r t a t i o n , 1 9 8 8 . 2 3 . Y a t e s , J . a n d W . O r l i k o w s k i , � G e n r e s o f O r g a n i z a t i o n a l C o m m u n i c a t i o n : A S t r u c t u r a t i o n a l A p p r o a c h t o S t u d y i n g C o m m u n i c a t i o n a n d M e d i a , � A c a d e m y o f M a n a g e m e n t R e v i e w , V o l . 1 7 , I s s . 2 , p p . 2 9 9 - 3 2 6 , 1 9 9 2 . 2 4 . Y a t e s , S . J . , � T h e T e x t u a l i t y o f C o m p u t e r - M e d i a t e d C o m m u n i c a t i o n : S p e e c h , w r i t i n g a n d g e n r e i n C M C d i s c o u r s e , � O p e n U n i v e r s i t y , P h . D . D i s s e r t a t i o n , I n s t i t u t e o f E d u c a t i o n a l T e c h n o l o g y , 1 9 9 3 .