On the Future of Journals:Digital Publishing & ArgumentationSimon Buckingham Shum, Tamara Sumner and Diana LaurillardKnowledge Media Institute, The Open University, Milton Keynes, MK7 6AA, U.K.Tel: +44 1908-653800, Fax: +44 1908-653169Email: {S.Buckingham.Shum, T.Sumner, D.Laurillard}@open.ac.ukABSTRACTThe emergence of the internet and the World Wide Web(WWW) have profound implications for thedissemination of scholarly work, particularly in the areaof submission, review, and publication of journals.However to date, much of the impact of these newtechnologies has been on digitising the products ofjournal publication; the scholarly processes involved inreviewing journal publications remain unchanged andunsupported. We are using computer-supportedcollaborative argumentation (CSCA) tools to rethink andredesign the process of scholarly debate at the heart ofjournal reviewing. This paper describes the designprinciples behind our CSCA approach, how they arecurrently being realised in the context of a specific newjournal publication, and discusses some of the issues thatthis approach raises.KEYWORDS: argumentation, design rationale, digitaljournals, electronic publishing, hypermedia, WWWTHE SHIFT FROM PAPER TO DIGITAL MEDIAThe emergence of the internet and electronic publishinghave far reaching implications for the way in whichknowledge is disseminated and sanctioned withinscholarly communities, which since the Gutenbergrevolution in printing has been shaped by the affordancesof paper. Currently, we are witnessing the beginnings ofa shift from paper to digital media in the submission,review and publication of scholarly work. In manyjournals, it is now standard procedure for reviews andsubmissions to be transmitted electronically. Sometimes,automated systems are in place for matching reviewerswith submissions based on keyword analysis. In a fewcases, the final version is even published electronically asa set of HTML files available on the WWW. Thus to date,this shift from paper to digital media has mainly affectedthe products of publication. Various documents arebecoming digital and some activities are automated, butthe actual process of scholarly work has not changed to agreat extent.What remains completely unsupported is the intellectual�meat� of scholarly publication, the review process itself.This remains a private affair involving a small number ofreviewers, and in most paper-based journals, the gapbetween initial submission and article publication can bedragged out over a year. The potential of internettechnologies for opening up and revitalising thescholarly debate process has yet to be realised.ARGUMENTATION: THE HEART OF SCHOLARLYDEBATEWhat is the nature of intellectual work in the peer reviewprocess? Reviewing a submission involves drawing oncertain criteria (e.g. theoretical content; empiricalcontent; presentation quality; appropriateness for thepublication) to evaluate the quality of reasoning andevidence provided, to probe for weaknesses,acknowledge strengths, and question backgroundassumptions. In effect, reviewing is an argumentativeprocess where reviewers are engaging in an imaginarydebate with distant authors who are not present torespond to their analysis. This paper-based review modelhas shortcomings in that questions go unanswered;confusions go unclarified; criticisms go undefended. Thedynamic cut-and-thrust of debate normally found in face-to-face contexts such as workshops or conferences is notsupported by the paper-based review processes, nor is ityet being realised in the new electronic media.We are currently rethinking the review process to usenew technologies in order to recapture the best featuresof a dynamic scholarly debate. This rethinking is guidedby existing research into hypertext-based, computer-supported collaborative argumentation. Argumentationresearch is concerned with developing notations and toolsto facilitate public debate and negotiation.The remainder of this paper will begin by reviewingprevious work in argumentation and distilling importantdesign guidelines for creating argumentation tools. Next,we will describe how these guidelines are being followedin the context of a specific new, tool-supported journalpublication. Finally, we discuss some of the issues whichmay be encountered in the new review model and itssupporting technology.COMPUTER-SUPPORTED COLLABORATIVEARGUMENTATION (CSCA)CSCA research has focused on designing notations tosupport debate processes [1, 3], creating computationaltools to support using the notations [4, 6, 9] andunderstanding the organisational contexts and workpractices necessary for such notations and tools tosucceed [5, 11]. Key lessons have been learned fromprevious research that point to design guidelines in eachof these three areas:Lesson 1: Avoid elaborate and rigid notations. Muchresearch has focused on finding the �right� notation tosupport debate. Often, the resulting notations requirepeople to express their thoughts using elaborate sets ofprovided distinctions such as positions, issues, comments,pros, and cons. This, however, runs the risk of burdeningpeople with excessive representational overhead byforcing them to categorise and commit their thoughts torigid notations before they are ready. Empirical findingsindicate that people are often unwilling and sometimeseven unable to do this [1, 2, 10].Lesson 2: Computational tools must integrateargumentation with the artifacts being discussed.Early CSCA approaches separated the argumentationfrom other artifacts (i.e., the papers and drawings beingdiscussed). This separation hindered users from(i)˚quickly accessing relevant argumentation when it wasmost needed during problem-solving, and (ii)˚easilyadding new argumentation. Later work has shown thattools must support users to bridge the separation andmove seamlessly in both directions between the artifactand argumentation [4, 8].

Buckingham Shum, Sumner & Laurillard�On the Future of Journals: Digital Publishing & Argumentation

Netscape: Argumentation for Paper 75Figure 1: JIME / CSCA Environment. The environment integrates tools for viewing thepublication (left window) with tools for adding and manipulating argumentation (rightwindow). This example shows argumentation concerning Figure 2 in the publication.Lesson 3: Work practices must be redesigned so thatargumentation is integral to the task beingperformed. Empirical studies indicate that people oftendo not contribute to argumentation because it isperceived as extra work over and above what they arealready required to do [5]. Successful argumentationapproaches have redesigned work practices to makecontributing to argumentation integral to the overall taskbeing performed [11].A CSCA ENVIRONMENT FOR SCHOLARLY DEBATEOur goal is to develop a CSCA environment for scholarlyreview of journal submissions which takes into accountthese three lessons. This environment is being developedto support the reviewing process of a new scholarlyjournal, the Journal for Interactive Multimedia inEducation (JIME).Figure 1 shows a mock-up of the JIME prototype CSCAenvironment. The prototype environment is built on topof two existing tools — the Netscape“ browser and theHyperNews system [7]. The paper being reviewed ispublished in HTML format and can be viewed using aWeb browser. Argumentation is added and manipulatedusing the HyperNews system. As part of this project, weare enhancing these Web-based tools and redesigning theroles of people involved in the reviewing process inaccordance with the three design lessons:Begin with a simple argumentative notation. Thenotation used to support reviewing in JIME / CSCA hasone primary distinction called comments ( or a Webhyperlink direct to an online source.Integrate the publication with the argumentation. Priorto publishing for open debate, JIME submissions will bemarked-up to include special argumentation tags. Eachmajor document section and all figures and tables areprefaced with these navigation tags. Blank page tags(

) change to written page tags (

) whenargumentation is added for that portion of the document.Selecting a tag causes the argumentation associated withthat document portion to appear in the HyperNewswindow. Conversely, from the argumentation tool,debaters can easily migrate back to the publication byselecting the link that is generated when entering acomment or response (Figure 1, right window:�Comment on

Figure 2�).Make argumentation integral to the review process. Theproposed review model for JIME submissions is shownin Figure 2. This model changes the role of participantsin the process to directly involve generating andmanipulating argumentation. Reviewers return theircomments to the editor in the JIME/CSCA argumentativeformat. The editor pulls together all the reviews to seedthe argumentative debate. The publisher marks-up thepublication and the initial argumentation to include thespecial cross-tool navigation tags. The review process isthen opened up to a public forum when both the

Buckingham Shum, Sumner & Laurillard�On the Future of Journals: Digital Publishing & Argumentation

Authors submitpaper

Authorsrewritepaper

Editor verifiespaper meets initialsubmission criteria

If paper passes

reviewers, editorcreates argumentationseed from reviews

Editor culls out changerequirements andreferencesargumentationIf paper passesreviewers,

editorcompiles publishedargumentation

Reviewers createreviews inargumentativeformat

Review debate is

final web versionincluding argumentationfrom editorElectronicLaunchDateFigure 2: Lifecycle of a JIME article under review.publication under review and the initial argumentationare published on the Web for further open debate.DISCUSSIONThis project is still in its early design stages and thedetails of the current interface will undoubtedly changeas it undergoes further implementation and user testing.However, we feel it is important to discuss work such asthis in its early stages in order to encourage moreparticipation and dialogue between scholars concerningfuture publishing practices. We believe the review modelpresented here offers several benefits for opening up andrevitalising scholarly debate. However, there remainmany open issues to be resolved.Some issues relate to the user interface for supportingcollaborative, Web-based argumentation. For instance,the Web introduces new concurrency challengesregarding timely updating of reviewers� screens with newcontributions to the discussion. Additionally, Web-basedsystems offer impoverished degrees of interactivitycompared to what we now expect from directmanipulation interfaces, limiting our ability to takeadvantage of new developments in graphicalargumentation tools.Another issue raised by our proposed model is theperceived risk which authors may feel when exposingpublications to large audiences at the review stage.Submissions will be critiqued by many more reviewersthan is currently possible in the conventional reviewprocess, and this will take place in a public rather thanprivate forum. The willingness of authors to do thisdepends greatly upon the professionalism and netiquetteexhibited by argumentation contributors. The philosophybehind this model is that perceived risks of this sort willbe outweighed by the benefit to authors of quicker andmore extensive feedback, resulting ultimately in higherquality publications.There is also a host of broader issues which are nowbeginning to be debated within the digital librarycommunity. For instance, it is not clear how publisherswill recover costs from electronic publishing and whetherelectronic journals will replace or co-exist with textualjournals. These are huge issues which entail rethinkinghow scholarly knowledge is disseminated, sanctioned andarchived.REFERENCES1.Buckingham Shum, S., �Analyzing the Usability ofa Design Rationale Notation,� in Design Rationale:Concepts, Techniques, and Use, T. P. Moran and J.M. Carroll, Ed., LEA, Hillsdale, NJ, 1996, pp. 185-215.2.Buckingham Shum, S. and N. Hammond,�Argumentation-Based Design Rationale: What Useat What Cost?,� International Journal of Human-Computer Studies, Vol. 40, pp. 603-652, 1994.3.Conklin, J. and M. L. Begeman, �gIBIS: AHypertext Tool for Exploratory Policy Discussion,�ACM Transactions on Office Information Systems,Vol. 6, pp. 303-331, 1988.4.Fischer, G., A. C. Lemke, R. McCall and A. I.Morch, �Making Argumentation Serve Design,�Human-Computer Interaction, Vol. 6, pp. 393-419,1991.5.Grudin, J., �Evaluating Opportunities for DesignCapture,� in Design Rationale: Concepts,Techniques, and Use, T. P. Moran and J. M. Carroll,Ed., LEA, Hillsdale, NJ, 1996, pp. 453-470.6.Hair, D. C., �LEGALESE: A Legal ArgumentationTool,� ACM SIGCHI Bulletin, Vol. 23, pp. 71-74,1991.7.LaLiberte, D., �HyperNews,�. National Center forSupercomputing Applications, University of Illinoisat Urbana-Champaign (http://union.ncsa.uiuc.edu/HyperNews/get/hypernews.html)8.McKerlie, D. and A. MacLean, �Reasoning withDesign Rationale: Practical Experience with DesignSpace Analysis,� Design Studies, Vol. 15, pp. 214-226, 1994.9.Schuler, W. and J. Smith, �Author�s ArgumentationAssistant (AAA): A Hypertext-Based AuthoringTool for Argumentative Texts,� in Hypertext:Concepts, Systems and Applications, A. Rizk, N.Streitz and J. Andr�, Ed., Cambridge UniversityPress, Cambridge, 1990.10.Shipman, F. and R. McCall, �SupportingKnowledge-Base Evolution with IncrementalFormalization,� Proceedings of ACM CHI�94,Boston, Mass., 1994, pp. 285-291.11.Terveen, L. G., P. G. Selfridge and M. D. Long,�From �Folklore� to �Living Design Memory�,� inProceedings of ACM/IFIP INTERCHI�93, 1993, pp.15-22.