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Abstract. Thepape presents an empirical study of user involvement in

developing a technical standard for a scientific community@ information system
project. The case illugrates howmultiple perspectives are involved when
condderingtheuser rolein practice. The case presents a situation where both
develope s and users were pre-defined in the design and devel opnent phases of
the standard ashonogeneousgroupsof actors. Groupsof actors changel to
become more heterogeneous and Gluid@n the deployment andimplementation
phass, thusforming Qvebs of devel opea sGand vebs of usersO Detailed analysis
of the process in its entirety shows the blurredness of boundares between
@evelopa Gand (iserCcategories androles, and reveals challenges at sodal and
organizational levels. Three modds pertaining to the system developrrent process
are presented in order to illuminate differing perspectives ontheuser andon the
developrrent process itself. The papea draws theoretically from Information
Systems, Socdal Informatics, and Sdence and Technology Sudies. Theresearch
contributes to a deeper, interdisciplinary unde standing of @heQuser, of multiple

roles in systems developnent, and of dynarmic sets of user-develope relations

Keywords user, develope, enactment, design, ethnography study, metadaa,
standads

INTRODUCTION

Theuser isacentra actor in information systems devel opment processes and as such is
subject to extensve study in theory and in practice. Theuser Doften problematic in
getting involved in thedesign process as well asin fittinginto a pre-defined role Bis of
great importance to system development. We argue tha the user conaept itself is
undedevelopel in theory. Thisis similar to undedevel opment of other key terms and

phrases in scientific research (News, 2008) For example, the phrase Gystem usagelis an



accepted part of thelexicon, butonly recently have researchers granted it theoretical
scrutiny (Burton-Jones and Straub, 2006; Burton-Jones and Gallivan, 2007)

Common undestandingsof complex concepts such as information systems,
standardsand users often rely ontheidea of mutudly exclusve categories or smplifying
black box modds. From a stereotyped yet widespread user@ point of view, the
development and implementation of technical standards assodated with information
systems are traditiondly viewed as panful processes largdy because the processes and
the standadsthemselves are frequently more complex than anticipaed. Fromasimple
technology-driven point of view, users have a characteristic reluctance attributed to
didike of change users often are seen to suffer from alack of training as well as alack of
aufficient interest. There are design approaches and information system methodobgies
tha offer strategies on howto involve users at variousphases of the development process
taking into accountusers as holding variousroles such as handson user, soda actor and
sodopoilitical actor. Consgdering these views conaurrently leadsto a desper
undestanding of theuser concept and the multiplicity of roles tha users play in practice
aswell asto areconsderation of thedistinction beween users and developes.

We aim to demondrate the value of joining different yet complementary views of
theuser. Our interdisciplinary research team used a quditative research approach within
an action research framework to observe and andyze the development and
implementation of atechnical standad in a scientific research community working on
development of an information system. From this empirical case, we suggest a new
conaeptudization of GheQuser and of themultipleroles in systems development in terms
of Qvebsof users and developasO From Kling and Scacchi® (1982)veb of computingd
conaept, we definea Qveb of users and developasCes dynamic ensembles of
interrelationsbeween users and devel opasin system devel opment processes. Theweb
condruct contrasts with the andytic simplicity of a discrete entity modd tha takes
computer resources as indgpendent and sodally neutral tools. Introdudng such adynamic
highlights thetrandation, negotiation and mediation processes occurring throughout
information systems development processes.

We elaborate on the variousroles tha users play in practice - induding co-

develope, and we stress how these roles changedepending uponthe system development



modd at hand and in mind. We draw from the definition of role in organization theory
that allows an actor to have several roles at the same time. Users and contexts of use are
hard to identify; mog of thetime, both are @liscoveredCduring the system development
process. A theoretical undestanding of theuser concept as well as of users and
developeasinterrelationsprovides the context for a degper undestanding of information
systems development and implementation processes both in theory and in practice.

A contribution of this pgper is presentation of an empirical casetha illugrates the
dynamics of user rolesCduring development of an information system. The second
contribution of the pgper is atheoretical accountof the multiplicity of user roles and the
complexity of user-develope interactionsdevel oped from a combination of different
theoretical perspectives. Thethird contributionis afuller undestanding of the complexity
of thestandard devel opment process summarized in three modds of system development
emerging from ethnogiaphic study.

In the backgroundsection of the pgper, we present aliterature review of user
categories and conceptudizations and user-develope relationsfrom three distinct
perspectives. Our research setting and methodsfollow with a description of the empirical
case. We then present a detailed andysis of the case. Findly, we discuss implicationsfor
user involvement in system development and outline several research threadsfor

enrichment of bath theory and practice of systems development.

BACKGROUND: UNPACKING GHEOQUSER

Involving usersin systems development may beviewed as away of taking into account
sodal and organizationd contexts of systems development and use. In consderingthe
interplay of technology users, information systems, and organizationd contexts, we draw
from Information Systems, Soda Informatics, and Science and Technology Studies
literatures where Sodal Informatics can be seen as aresearch field that crosses multiple
research domainsinduding Information Systems and Science and Technology Studies.
Each takes into condderation theuser from adifferent perspective, and each contributes

to an undestanding of user relations



Theterm QiserCearries with it an intuitive simplicity when defined and used in the
sense of an imagined representation. A simple conception of users as part of atwo-
category set of groups- developes and users - suggests distindt, separated stages of
work, i.e. developing the system and then usng the system. From this perspective, an
emphasis on GheQuser emerges even when this user is nota homogenousgroup

Oncetheuser islet out of atwo-category box model, avariety of user roles
emerge Theuser isintertwined in multiple relations existing in relation to objects (that
which is beng designad and tha which isto be used), actions(tha which is presented
and tha which exists) and settings(at thedesigntable and in practice). Friedman (1989)
developal variouscategorization schemes, such as a six-category typology of parons
clients, design inter-actors, end-users, maintenance inter-actors, and seconday users that
spansan information system development cycle. Information system development
approaches have taken into accounta full cycle appearance of the user. For ingance,
Mackay et al. (2000 with Rapid Application Development (RAD) consders three user
roles: visionay, ambassador, and advisor, and points out the @luidityCof the bounday
between user and develope. Fromthe early 19806 End-User Computingimplied
blurringtheroles of users and develope's when users develop applicationsthemselves
(Nardi, 1993) When reconceptudized as a Boda actorQ(Lamb and Kling, 2003) the
user appears in new ways throughoutthe information system building process.
Participatory Design views users as co-designe's (Schuler and Namiok, 1993)
Contemporary design styles in practice across multiple domains emphasize the action of
co-design, e.g. practice-based design, ecological design, contextud design, design-in-use,
collaborative design, and peformativity (Suchman, 2002;0rr, 2002;Beyer and Holzbatt,
1998;Bratteteig, 2003; Jackson and Baker, 2004 Jensen, 2004) The system user may be
cast into therole of @o-designaus as system obgervers may be moved into roles of
@o-participantO The concept of users has morphed from less-than-competent-system-
usersto holders-of-local-knowledgeand validaors-of-system-usefulness who hold
potential aslocal innovdors able to negotiate and arrangerealignment and use of
standads applications and systems. While the user has been @nvisionedBardini and
Hovarth, 1999, (®rojectedAkrich, 1992, Gnanaged(Agre, 1995) (rescribedd



(Latour, 1992) and @onfiguredQWoolgar, 1991) we expand the concept of the user by
exploring and articulating amultiplicity of user roles.

Diverse representationsof the user are the subject of ongonginvestigaion and
paalel work inthefield of information systems development where linear approaches
such asthewaterfall modd have been replaced by notionsof prototyping, iterative and
gpiral design, and systemic approaches (Friedman, 1989;Bell and Wood-Harper, 2003)
These approaches recognize systems as holistic and dynamic; they undescore the
interdependence of design, development, and use. Thoughallife cycle may be presented
as ordered stages tha appear to create onepass linear systems, thelife cycle concept may
be broadened to represent a multi-pass or iterative process full of eddies and backflows
tha reflects thefluidity of designin practice. Thisinterpretation draws from an
appreciation of theredudionistic-systemistic coninuum(Sinn, 1998 and the extenson
of technological facets of work tha place an information system within its organizationd,
sodal, communicative or pedogical context (livari, 1991;Friedman and Miles, 2006;
Lyytinen, 1987;livari et a., 1999. In contrast to apostivist approach, alternaive
research perspectives focuson the ways by which technologies and users shgpe each
other, in acondructivist epistemological framework (Oudshoom and Pinch, 2003
Lindsay, 2003;Haddonet al, 2005;Biijker and Law, 1992;Star and Ruhleder, 1996)

Theneed for an improved undestanding of users, user involvement (e.g.
Howcroft and Wilson, 2003; Cavaye, 1995;Flynnand Jazi, 1998;0lson and Ives, 1981,
and develope Buser rdlations(e.g. Beath and Orlikowski, 1994;Jirotka and Goguen,
1994;Gallivan and Keil, 2003;Coughln and Macredie, 2002 iswell recognized in the
field of information systems development where research on approaches and
methodobgies suited to effective user involvement is a priority (Avison and Fitzgerald,
2003) For ingance, the ETHICS method based on the sod o-technical systems theory
(Mumford, 1983)conditutes thefounddion of current user-centered methods where
sodal requirements and usersOparticipaion in information systems processes are
emphasized. Soft Systems Methodobgy (Checkland, 1981 ;Checkland and Poulter, 2009
and Participaory Design (Greenbaum and Kyng, 1991; Schuler and Namiok, 1993
further undestandingsof usersCroles with theintrodudion of key concepts Bsuch as

human activity systems and multiple perspectives Band a greater attention to work



situaions A review of user ddfinitionsin theinformation systems development field
shows ther diversity and evolution over time with methodobgies moving from basic
technical problem solving approaches to approaches incorporating multi-methodobgical
techniques and use-related activities. From an activity theory perspective, recent work by
Barki et a (2007)distinguish three use-related behaviors Btechnology interaction
behaviors, task-technology adaptation behaviors and individud adaptation behaviors B
where task-technology adaptation may entail modifying or @einventingQhe system by
users. Thus theuser may be seen as an evaluaor of design decisions(e.g. prototyping
approaches), asasodal actor (e.g. ETHICS methad), as asodal, cultural and political
actor (e.g. Soft Systems Methodobgy), and a donmain expert (e.g. Participatory Design).
However, 1somi and Pekkola (2005 point out that user-oriented methodsstill are not
well connected with information systems development processes. Guiddines are lacking,
patly dueto alack of dialoguebeween scholarly work in systems methodsand systems
use. Further, theneed for theory and practice to inform and thereby co-congitute each
other continues to emergewithin theliterature (McGrath et al, 2005)

We condder three views of the QuserOpertinent to our empirical case:

(@) Hands-On User: the user who interacts @andsonQwith an information
system. Thisview regadsthe user as engaging in definition and development of the

system.

(b) Sodal Actor: theuser as an actor who generates, exchanges, and consumes
information mediated by theinformation system in multiple soda contexts and amonga
variety of working activities. Thisview focuses less onthe user of the system and more

ontheuser of theinformation mediated by the system.

(c) Sodopolitical Actor: theuser as an actor whos sodal role, organizationd
postion, and political capacity within an organizationd and political GvebCof
interactionsis impacted and mediated by theinformation system. This view focuses more
ontheinteractionsamongthe actors rather than onthe actors per se. This perspective
highlights the negotiation and mediation processes occurring amongthe actors involved
in information system development processes. Theuser view as a sodopolitical actor

echoes back to thenotion of stakeholder as usudly interpreted in theliterature (see:



Brugaand Varvasovzky, 2000)where a stakeholder@ interest is normally based onthe

fact tha theinformation system impacts him or her.

Thefocuson sodal actor in the Soda Informatics literature and the sociopolitical
actor in Science and Technology Studies Literature is complemented by devel opment of
theuser concept in thelnformation Systems literature beyond a smple user-devel ope,
technology-led perspective. In working with multiple views of theuser, adynanic set of

user-develope relationsemerges.

RESEARCH SETTING AND METHODS

We examinethe devel opment and enactment of atechnical standad called the Ecological
Metadata Language (EML) in an ecological science research community, theLongTerm
Ecological Research Network (LTER; Hobbie et al, 2003) Standards have been
described as complex sodotechnical systems (Hanseth et al, 2006 and as critical to
interopeability in (Lyytinen and King, 2006) They represent oneaspect of the technical
development of a network information system tha bringstogeher local datasets and
facilitates daa exchangeacross the LTER research community.

Using a quditative research approach, we focuson user involvement and user-
develope relationsthroughoutthe devel opment process of a standard. Our research is
pat of alarger multi-year project involving comparative study of scientific communities
concerned with major information infrastructure efforts (Baker et al, 2005;Baker and
Millerand, 2007;Ribes et al, 2005.

Empirical case

As a scientific research community, the LTER network congitutes a highly distributed,
heterogeneous and multi-disciplinary network of more than 2300 participants conduding
environmental science spread across 26 sites or research stationslocated in the

continental North America, in Antarctica, and onislandsin the Caribbean and the Pacific



(LTER: http://www.Iternet.edu/). With aresearch focuson longterm ecological
phenomenasuch as decadd paternsand globd warming, the need to work
collaboratively to share and to exchangescientific daasets across the network congitutes
akey chdlenge Sitesin the network take respongbility for the management of research
data produced locally, each having its own data collections information systems, and
data management strategies. An information manager working closaly with the scientists
is charged with the capture, storage and access of data as well as the development and
maintenance of local information systems and attendant infrastructures. Across the
network daa are stored autononoudy by the different sites Dan arranganent tha renda's
the search for and access to daarelatively complex (Baker et al. 2000;Karasti et d,
2007) Accordingly, a networked infrastructure permitting thefederation of local daasets
or data systemsin order to enhance data exchangeacross the nework was initiated in
1996.Efforts to develop the networked information infrastructure crystallized in 2001
with the endorsement of EML as a community metadaa standad project. In short, EML
aims to provide a specification for the generation of metadata in the specific domain of
the sciences of the environment (Jones et al., 2001, 2006) In an ideal world, metadaa
contain all the details necessary for all possible users of adataset induding awidevariety
of users not directly familiar with the measurements at ther origin (Lytras and Sicilia,
2007) These indudedetailed information such as the daa collector name, data provider
name, title of spon®oring project, project summary, key words type of biome unde
study, sampling techniques and so forth. The possibility of data reuse will depend upon
thequdity of the metadata as well asthe daa.

Our study examined development and implementation processes of the standad.
EML development started in 1997at an ecological research center (Nationd Center for
Ecological Andysisand Synthesis, NCEAS) following an open development modd
based on voluntary participaion from the broad community of environmental scientists.
A few information managers fromthe LTER community worked closaly with the
develope team initially composed of informatics specialists from NCEAS experienced
with technology application and familiar with ecological science. When released in 2001,
implementation of the standard began in the LTER research community. Six years | ater,

an initial enactment of EML isamog complete but proved to bea harder and longe
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process than anticipated. Thedifficulties and ddays encountered acted as oneof the

triggeasfor this study. There are three prindple groupsof actors:

(a) Informatics specialists, assodated with the research center, are funded to
design and develop EML together with assodated tools to be used as el ements of
ecological community information management. In atwo-category develope-user view,
these are Ghe devel opasOwho create applicationsand work on metadata specifications

(b) Ecological scientists, members of the scientific network, are goingto use the
information system as well as the daasets produeed by theinformation system (thefind
produd). Fromthe developa-user view, these may be seen as users of the standard or as
beneficiaries of the standad.

(c) Information manage's, membe's of thescientific network, are responsble
for curating the daa and implementing the standad at each site so tha scientific datasets

can be produced and shared across the nework in an agreed uponmanne.

Our andysiswill show how theevolution of roles requires making a distinction between

information system usage and standad usage.

Data collection

The study employsquditative research methodsdrawing from groundel theory building
and making use of ethnogiaphic techniques (Strauss, 1987; Strauss and Corbin, 1990;
Reason and Bradbuty, 2001). From a quditative research perspective, we want to
undestand the processes of systems devel opment and enactment througha detailed
description of thecasg, its characteristics and setting. We take an empirical, multi-
perspective and interpretative approach (Orlikowski and Baroudi, 1991, Hindmarsh et al,
2000;Chen and Hirschham, 2004) investigaing the meaningsand interpretationsof the
participants to undestand the why and how of wha we observe in terms of decision
making processes and behavioral paterns We inscribe our research in an action research
framework that partners practitioners with an interdisciplinary research team (Reason and
Bradbuly, 2001;Whyte, 1991) A longtudind study and multi-year partnership began in

11



2002(Karasti and Baker, 2004)and continuestoday. Thework reported hereis
formulated by ateam comprised of aresearcher from Science and Technology Studies
and a participant of the scientific community experienced with Information Management
and Science Studies. Our focusis onthe ongoing improvement of practice by the
participants themselves. We explore the community workingsthroughdiscussion of
fieldwork studying standardsmaking Bthe process of moving from a set of rulesin
theory to standads-in-practice and vice versa. Theframework provides a unique
oppotunity to bridgetheory with practice, allowing @eal-worldGproblem solving while
contributing to the produdion of new undestandings (Lau, 1999)

Data collection techniques indudeparticipant obervation, structured and
undructured interviews, doaument andysis as well as interventionsand collaborations
taking theform of working group organization, ora presentations co-design activities
andjoint publications Theresearch occurred over atwo-year period (20042006)and
was conduded largdy from oneof the 26 sites of the LTER scientific community. We
conduded 15 interviews Binduding nineinterviews with information managers from
seven different sites, two interviews with other LTER members, and four interviews with
standadsdevelopas at theresearch center. We paticipaed as participant observersin
periodic conference calls over a six-month period with working groupsdedicated to the
EML standad implementation and other related topics. For theannud LTER
information managers meeting in Augug 2005, we co-organized a joint working group
meeting in theform of aworkshoptitled @ommunity Process and Standard
|mplementationOnvdving develope's and information managers. We used a survey
ingrument to elicit information before and after the workshop, and we reported the
results with a joint publicationin acommunity newvdetter (Millerand et a, 2005.

This empirical caseisconcerned with technical issues, organizationd elements,
and sodal ramifications In investigating and describing development and enactment of a
standad, we find tha theroles of user and of develope emerge as dynamic webs of users
and developeas within the development process of a standard. Objects and settingsare
frequently local so have a specificity defined by circumstances of organization, time,

political arrangaments, etc.
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IMPLEMENTATION DESIGN

7 A

DEPLOYMENT DEVELOPM ENT
DESIGN
// ENACTM ENT
DEVELOF’M ENT DEF’LOYM ENT
a) Development Model b) Local Implementation Model

Figure 1. Modds describing the devel opment process: a) Development Modd with
four phases: design, development, deployment and implementation, and b) Local
Implementation Modd with four phases: design, development, deployment and
enactment. Theimplementation phase of the Development Modd is expanded into an
iterative process described in the Local Implementation Modd. Thetwo processes
represented - a broader-scale development cycle and alocal-site implementation cycle -
may occur sequentially in the short-term butfrom alonge-term perspective may be
seen to co-occur.

ANALYSIS

Development process model

In this section, we andyze the observed devel opment process of the standad in terms of
amodd tha we describe as a Development Modd togeher with an assodated Local
Implementation Modd tha addsdeail to theimplementation phase of development. We
observed a shift in focusduring implementation as the standard was implemented first at
theresearch community level and then at theindividud sites. A joint undestanding of
the development process as four phases (Figure 18 was doaumented prior to the joint
workshop theimplementation phase emerged in greater detail as an implementation
processinduding local design, development, deployment, and enactment phases (Figure

1b). Looking closely at implementation bringsthe mediation and negotiation processes
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assodated with local enactment to theforeground making them more visible and
undestandable. These modds have implicationsfor the distribution of roles and
responsbilitiesin system development and for user-devel ope relations

The EML standard development process was cast from a devel opa-manager
perspective in terms of atraditiond sequential four-phase process (Figure 18 where
designimplies devising and designing the standard, development implies buildingit,
deployment refers to its release and spread across the scientific community, and
implementation entails making the standard fundiond in practice. This development
modd congsts of two main categories of actors with well identified roles. develope's,
acting at thedesign and devel opment phases, and information managers Blocalized at the
sitesin the scientific community, acting as @mplementersCof the standard so that
standardized datasets were available to ecological scientists.

While some information managers began thework of implementing the standad
relatively quickly, mod ran into significant issues tha required attention. Information
managers became not only Qocal implementersCof the standard butalso Gocal
developesQof tools and techniques as well as of new local systems and data practices
required in orde for the standard to beimplemented. For ingance, thetechnical tools
provided by thedevelopment team to facilitate the standard@ implementation proved
largdy unusble when there were difficulties aligning and/or blending with existing
information systems and practices. Local implementation work became much more than
developing the ddails necessary to make the standard work; it implied re-design and re-
development activities, such as tool development and best practice formulation. Further,
there was re-adjugment of pre-existing practices, such as adopion of new conventions
for metadata work. Amidg ongong refocusng, reorganizing, and recoding, we suggested
thelocal mediation begiven thename @nactmentOin order to identify the
implementation phase as a process tha account for the multidimensond local work
involved tha was technical and organizationd aswell as soda and political. Enactment
identifies the specifics of use in practice within the context of local arrangements
(Orlikowski, 1996 2000. Fromaloca user perspective, theimplementation phese of the
EML development process (Figure 18 opened up to indudea distinct iterative four-

phase local implementation process (Figure 1b) with activities occurring locally over
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time, iteratively and sometimes simultaneoudy; the Gnulti-pass systemOis represented by
multiple arrows. Technically, information managers provided feed-back aboutthe
standad to its developes and also worked togeher within working groupsfacilitated by
thar community-of-practice communication infrastructure to re-design and re-develop
elements relating to the standard induding extensonsto make it more usable and useful
locally. Organizationdly, information managers worked and negotiated among
themselves and with the scientists regarding resource allocation and implementation
strategies. Sodally and politically, information managers and developea's negotiated when
reports and stories aboutthewhole EML project started to circulate, whether in terms of a
Buccess story(from a develope@ point of view) or in terms of a Guccess to comed
(from an implementer@ point of view) (Millerand and Bowker, 2008)

Development of theLocal Implementation Modd was prompted by a dialoguewe
initiated with thedevelope and information management communitiesin order to
explore thework of creating a community standad (Millerand et al, 2005) Congstent
with our action research framework, we co-organized aworking group on @ommunity
Process and Standad ImplementationOet theinformation managers Augug 2005annud
meeting where we introduced the enactment conagpt from organizationd theory (Weick,
1979;Orlikowski, 1996,2000;Fountin, 2001) Theterm enactment was foundto
accounteffectively for thework performed beyond common @mplementationQasks and
to bevaluable as a shared community concept of development (Millerand et al., 2005)

TheEML standad is complex: its organizationd flexibility indudes awell-
defined daaset structure with a nested hierarchy of metadaa description that allows for
multiple starting paints in organizing collectionsof daasets by project, study, and
ingrument platform; itsinterpretive flexibility indudes alack of specificity for elements
such as Gnethod) Thegenerdlity left roomfor subsequent discovery of specifics but also
madeit difficult to undestand and enact in its entirety early on by theinformation
manages. There existed differing ramificationsof enactment depending upondecisions
made with respect to fitting to existinglocal practices versusplanning for future
community uses. Differing types of enactment have been distinguished, i.e. inettial (when
thenew system is used to retain pre-existing way of doingthings, application (whenit is

used to augment or refine pre-existing practices), and change(when it is used to
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subgantialy alter pre-existing practices) (Orlikowski, 2000) In this case, while the
standard was suppo®d to improve pre-existing practices (application type of enactment),
it required in practice subgdantial changes at a nunber of sites, as information managers
recognized the need for a complete redesign of ther data management structures and
practices.

Thewhole process, starting from the standad@first design to its enactment
across the scientific community, provides an interesting situation where users and
developa's moved from a homogenous isolated group of participants to an assemblage of

reformulated groups

Webs of developersand users

When the proposl to develop EML as the metadata standard for the ecological sciences
was submitted to thefundng agency in 1997,the concerned actors and ther roles were
easly identifiable. The standad was to be developed as a specification by a group of
informatics specialists at an ecological research center experienced with technology
application and familiar with ecological science. Users of systemstha used the standard
were envisional as the ecological scientists from the broader community of
environmental sciences. Two years after version 1 of the ssandard was developed, naive
limitationswere identified and anew version planned within an open development
framework based onvoluntary paticipaion fromthe broader community. In paticular,
some targeted user communities were more clearly envisaged, induding the scientists of
the LTER nework. The open development modd informed and influenced LTER
Information Manager community discussionsand attracted additiond developes,
induding Bfor thefirst time Da separately but synergistically funded information
manage fromthe LTER community. Thedevelope team moved from beng collocated
individuds with comparable backgrounds(the informatics specialists from the research
center) to amore diverse and distributed team working througha collaborative platform
in theform of an informatics organization developed as aforum and as a representation
of the development community (http://ecoinformatics.org). In 2001,the develope team

congdered version 2 of EML stable enough to present to the LTER information
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manage's, acommunity actively in quest of tools and strategies to tackle daa

interopeability issues across the network. EML was adopied and endorsed by the

community, leading to its deployment at the sites. From tha moment, who were the users

and who were thedevelopeas became less and less clear as regrouping occurred in
development and deployment (Figure 2).
Users were thoughtto consst of the scientists in the design and devel opment

phases of the standad but ultimately induded information managers in the deployment

phase as co-users. In asimilar manne, the team of developea's became a more extensve

co-developas team Binduding informatics specialists and information managers.

Web of develope's

We present two examples of initiatives by which theinformation managers and the

developeasjoined to form aweb of develope's. the development of a best practices

community doaument and the prototyping of an approach to facilitate implementation of

thestandad (a unit registry and dictionay).

1. DESIGN

Informatics specialists
(Designers-Developers)

1

2. DEVELOPMENT

Informatics specialists
(Designers-Developers)

<"I,nformation Manageré“:,
. (Co-Developers)

Web of
Designers-
Developers

Informatics specialists

4. IMPLEMENTATION 4a 3. DEPLOYMENT

Web of
Users

Information Managers

3

Informatics specialists Scientists
(Designers-Developers) (Co-Users)

<Information Managers ™, ..”“Information Managers™,,
. (Co-Developers) .~ ™ (Co-Users) 4

Figure 2. From users and devel opa's to Qveb of usersGand Qveb of developasO

Thedashed lines represent an emergent role.
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Theinformation managers looked for hdp with enactment within the community;
two workshopsdevoted to implementation of the EML standard were organized. These
led to the produdion of asynthetic ®est practicesCdoaument by theinformation
managers for implementation of the standard in the LTER community. An &ML manudO
provided by thedevelopes existed aready, butits universal nature together with the
inherent flexibility built into the standard created alack of specificity or guidance at the
local level. TheLTER EML Best Practices doaument had a material impact on enactment
at anunmber of sites. For ingance, it provided specific community examples to guide
mapping of local information to standardized metadaa tags At theworking group
meeting, thetwo approaches to an EML manud emerged and were broughtforward for
discussion. On onehand, theinformation managers took pridein having developed a
doaument that had been founduseful in facilitating enactment of the standard. On the
other hand, thedevelope's, having in mind the scopeof implementing the standad
throughoutthe ecological community, suggested the LTER information managers
congder creating aless community-specific doaument. An important subtext to this story
istha ndathe had planned or was suppoted specifically to create such adoaument; it
was not part of arequirements specification. This difference of views Doneemphasizing
the benefits of universality which encompasses alarger scopeand the othe focusng on
theneed for specificity in guiddinesin order to represent local situaionsbfrequently
surfaces as atengon between theory and practice or between the general and the
particular butmay mog produdively berecognized as a dichotomy inherent to many
situaionsinduding knowedge produdion. Bratteteig (2003)presents dichotomies as
inseparable from design processes, as requiring discursive work and active negotiation so
tha choices and thar ramificationsare generdly identified, undestood and suppoted
rather than dismissed. In this empirical case develope's could see the scientific
community as provindal andtoo narowly focused while the community could see the
developeas as too vagueand disconnested from therealities of ther daly work practices
and needs At this point differing values may berecognized in the process; tha is, the
design processis notvalue-free.

Subsquent to the development of thebest practices doaument, a sub-group of

information managersinitiated a working group dedicated to the produdion of a process
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to facilitate the standard® enactment at thesites, adictionay of measurement units
(Baker et al, 2006) Oneof theprindpd difficulties facing information managers was tied
to the complexity of thework of complying with the standard, tha is, of trandating
existing metadaa into this standardized languaye Bnotably with respect to onekind of
metadata: measurement units. On theonehand, a dictionay of measurement units
incorporated in the standard essentially cataloguad measurement units of ecological
phenomenablargdy phydca unitsthoughmog of the community sites were usng
biological and ecological measurement units. On the other hand, it is extremely difficult
to describe a specialized biological measurement unit in astandardized languaye These
persondized units are sometimes part of the scientific process, developed for some
targeted purpose in aresearch project and only making sense in the context of tha
project. Faced with such difficulties, some information managers began to exchangelists
of measurement units (induding local ones) used at thar site, creating a comparative
process for ther respective trandationsin order to identify both incongstenciesin
naming conventions as well as differences in methodsor meanings This quickly evolved
into an informal project to trandorm these lists into a community-wide catalog of units.
Theplan was to produe a dynanic, online prototypetool. Theteam, which until then
had been made up solely of information managers, expanded specifically to indudea
member of the LTER network developasCteam. As such, thedictionay effort was both
an implementation aid for the standard and an example of an effective collaboration
between information managers and developers. Technically, thedictionay process and
assodated tools would provide the information managers access to definitionsof
measurement unitsin the standardized languaye (induding some specialized units).
However, it did consderably more than facilitate conversion from oneformat to the next.
It was also a coordinaion mechanism among theinformation managers themselves as
well as between theinformation managers and thedevel ope's, both of them forming then
aco-developasteam.

Five years later, thework of local enactment of the standard and its use continues.
In brief, as often tendsto hgppen, the standad that the develope team ddivered had to be
patially refactored in order to be usable in practice. But putting this standard into
practice required notonly thetraditiondly undestoodimplementation work Bthat is
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developing the ddails necessary to make the standard work, it required enactment work B
tha is engaging in redesign and redevel opment activities to make the standard useful and
usable locally aswell as engaging in restructuring work to adapt pre-existent
infrastructures and practices. Both the produdion of the best practices doaument and the
unitsQtool initiative are examples of redesign, redevelopment and restructuring activities,
Thusinformation managersin the scientific community, the @mplementersCof the

standard became an extended devel opea team, part of aweb of developes.

Web of users

Thescientists Bas intended users Bencountered the complexity of thestandad and its
assodated new congraints when aready in the deployment phese. Thesignificant
investment of time required learning first aboutusng the standard and secondto make
use of it effectively proved to be off-putiing. Jug talking in terms of quantity,
standardized metadata could represent the doubk of the daathey described. Tha isto
say, usng the standad itself implies the dedication of a significant amountof time
especially for scientists not familiar with systematic and structured metadaa generation.
Further, incentives were notclear or strongenoughto enroll them in this effort. Mog of
them relied oninformation managersCcollaboration and hdp. Thus use of the standard
was largdy ddegaed to information managers who became part of an extended user
team: the ecological scientists as users of the standardized datasets and the information
manages as the users of the standad. Scientists were suppo®d to make data accessible
to theresearch community throughan information system but also to make use of the
information system (filled with well-described daa). This contributor role was pat of the
uer role tha was assignal to them. At the same time, the information managers moved
from beng implementers of the standad to bengusers of the standad, as they used it to
describeand ddiver local scientific data. Thustheinformation managers, who were seen
as dmplementersOfrom a develope@ point of view, became @nactorsGin practice, that is,
actorsin alocal implementation cycle who represented togeher with the scientists an
extended user team, forming aweb of users.

Wha does this focuson developeas and users moving groupsbwhich appears to

be afrequent phenomenain practice btell usaboutsystems development processes and
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usersinvolvement practices? Firgt, such afocushdpsin identifying critical soda and
organizationd chdlenges assodated with information systems development such as
resource alocation and division of labor. Second, it creates sengtivity to the multiple
changing roles in which involved actors mug invest in practice Btha are often quite
different fromwhat is origindly planned. This approach enriches our undestanding of
system devel opment processes both in theory and in practice, and suggests indghts that

may enable resource planning in thefuture tha beter reflects thework invaved.

Sodal and organizational challenges

Throughoutthe devel opment process of the standard, new definitionsof develope and
user groupsas well as crossovers from onegroupto the other emerged in paralel with
critical soda and organizationd chdlenges. In paticular, ad hocrearranganents of
developea and user groupsreflected larger unresolved and/or unexpected issuesin the
standard development process in terms of, for example, implementation process
undestandingsand planning, resources alocations coordinaionwork within distributed
communities, division of labor, professiond recognition, actorsQearning curves, and so
on.

Thedevelopment of therole of an information manager at local sites as pat of the
LTER visonfor network science is an interesting aspect of this empirical case. In the
origind vision of thestandard tha prevailed during the design phase of the devel opment
process, little mention was made of roles for theinformation managers. A developea team
was to design and develop a metadaa specification as a new standard for the community
of scientists to Bhopdully Badoptand use so to foster data sharing and collaborative
research projects. At this stage thework of theinformation managersisinvisiblein the
sense described by Star and Strauss (1999) Thiswork isinvisible in the same way as the
standad local enactment work isunsen. Wha isignored Bor taken for granted Bis the
laboriousadjugment work necessary to make the standard fit with local singularities
(such asdisciplinary dad) and alegacy of infrastructures, and at the same time, the
restructuring work of pre-existent practices such tha new ones emerge (Star and
Ruhleder, 1996) All these tasks were in addition to the regular day-to-day workload.
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In practice, when the information managers make visible and explicit theinheent
difficulties of enacting the standard, they accomplished a nunmber of thingsimpartant to
systems development endeavors. First, they perform areddinition of the previous
division of labar in terms of a develope team on oneside and a user group onthe other
by adding new conceptudizations aweb of developers and aweb of users. In so doing,
they sparked discussionsand negotiationsregarding resources and responsbility
allocation aswell asregardingther organizationd postion and professiond recognition.
Theinformation managersCcontribution in improving the standard throughre-design and
re-development activities, togaher with their new expertise with standad usage
chdlenged thar pre-existing socia and organizationd postionsand status

Second, theinformation managers contribute to an elaboration of the standards
development process by highlighting an unplanned local enactment phase. This holds
potential bendfit for other research communities dealing with standadsand information
system development (at a practical level) and contributes to a better understanding and
planning of such processes (at atheoretical level).

Third, they contribute to the conceptud development and articulation of akey
issuein establishing a scientific community standad: its maintenance and development
ove time. A working EML standard implies a maintaining of itself as a community-wide
structure as well as an adagptation of itself (to fit diverse local needsinduding existing
and future information systems) and of information managersOpre-existing work
practices (to comply with new data management processes). Theviability of aworking
standad involves at least three phases. endorsement, adopion, andfindly its continuing
use in assodation with negotiated changes over time. Tha is, the EML standard could nat
opeaate as astandad per se within the LTER community withoutongong mutud
adjugments and withoutthe recognition of the variousroles played by theactorsin
practice. Therelative impartance of endorsement for planning in theimplementation
phase and of adoption for thelocal enactment phase is an aspect of thedevel opment
process that would benefit from furthe congderation.

In this case, ddays in the standard@ deployment throughoutthe scientific
community are interpreted as revealing neither the capacity of resistance of theusers

(information manage's plus scientists) facing enactment of acommunity standard nor the
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limits of EML itself as ashared standad. Rather, delays and unexpected chdlenges may
perhapsbe beter undestood as symptoms of collaborative work beingin early phases of
development and of misundestandingswith respect to the development process of
standads of the new and multiple roles of actors, and of thedistribution of resources.
Clearly, ddaysin thedeployment of the standad across the LTER community reflected a
mismatch between @ejureQ(anticipated) developa's and users versus @efactoO
(effective) developes and users. Further, theimplicit negotiationsaboutwho were the
users and who were the develope's tha occurred throughoutthe standard development
process, fromitsdesigntoitslocal enactment, reveal the permeability of theboundaies

between thetwo groupsin practice.

DISCUSSION: USERS-DEVELOPERS RELATIONSHIPSIN PRACTICE AND
IN THEORY

Users are beng given inareasing attention in information system development, both in
theory and in practice. We have moved from conddering @heQuser as amondithic, well-
defined group,to a more complex and fragmented one(Mackay et al, 2000) The
empirical case presents a situaion where both users and devel ope's moved throughout
the development process. In practice, users and developes evolved to indudeand
represent different types of actors. In theory, users and developas moved from a
relatively smple and stable groupto a more complex and ungable one Users presented
origindly in the design and development phases of the standard as a homogeneousand
well-defined group of actors (scientists) changed to a heterogeneousand much more
@luidGyroupof actors (scientists plusinformation managers) in the deployment and
enactment phases, where ecological scientists and information managers acted as linksin
aweb of users. In the same way, develope's moved from a stable and homogeneous
groupto amore diverse and changing one

Users and developa's are not stable entities; they tend to adopt multiple roles that
are congantly evolving throughoutinformation system development processes. While
invisiblein theorigind standad@® design-devel opment-implementation planning,

information managers vested with different roles. They acted as a) user representatives b
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first when difficulties in the standard@ development called for a user representation with
the developea's, secondwhen difficulties in the standad®@ usage called for information
managersChd p and expertise, b) co-developa's Dwhen engaged in tool produdion such
as best practices and dictionary prototyping to facilitate and adgpt the standard to fit local
needs and c) co-users Pwhen the ecological scientistsOparticipaion in the standad®@
enactment required ther collaboration and hdp.

We suggest an Integrative Design Modd (Figure 3) as an alternae undestanding
of theinitia local implementation process (Figure 1b). As aresult of our andysis of the
empirical case after the Augug 2005joint workshop, we identified design activities
occurring at all phases of thelocal implementation process. Figure 3 shows a continuing
three-phase process Bdevel opment, deployment, and enactment Bwith design and
attendant dialogueplaced at the center. There are ensembles of participants at all phases
engaged in and joined together both by the overarching conceptud undetaking of the
task at hand and by the design work in practice. This reconceptudization shows a design
hubthat is ever-present. In thismodd
(re)design activities occur
continuousy at each of thethree
phases. A continuing cycle replaces Deployment
the multiple arrows tha represented Development
iterationin Figure 1b. This modd
makes explicit an enactment phase
tha encompasses more diverse and
complex tasks than traditiondly
expected or planned for in

implementation work, tasks such as

design activities carried out by Figure 3. Integrative Design Modéd: the

information managers at cycle of standards development is shown
as athree-phase modd (development,
deployment and local enactment) where
also makes explicit tha resources B design activities occurs throughoutal
three phases.

geographically distributed sites. It

and negotiation processes for ther

allocation Bare acritical enabling factor, with growing resources required as thedesign
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team increases from the origind developasteam to local paticipaion and interface. In
this empirical case, resources were obtained for the development process as awhole
(Figure 13) butnotfor theloca implementation part of theimplementation phasein
paticular (Figure 1b). Some small additiond resources in the form of supplements were
available on aonetime basisto alimited number of sitesin the scientific community.
There was ageneral call for more resources but there was also alack of conceptud detail
and Grticulation readinessOin terms of describing local enactment. Theformulation of
thelocal requirements lacked specificity so tha explicit packaging of @nactmentCtasks
for suppot remained elusve. Also, depending upan the organizationd postionsof
information managers at thelocal sites, some voices were more heard than others.

From atheoretical viewpoint, werevisit theuser views drawn fromthe
Information Systems, Soda Informatics, and Science and Technology Studies literatures
to undescore how usersroles evolved throughoutthe standad development process
depending uponmodd perspective (Table 1). We return to the three views of users

introduced earlier: handson user, sodal actor, and sodopoilitical actor.

Table 1: UsersOrolesin system development process across three modd types; roles are
defined for scientists and information managers in each of the moddsCfour phases; (a)
HandsOn User; (b) Soda Actor; (¢) Sodopolitica Actor.

Development Local Implementation Integrative Design
Model Model Model

Scientists Information Scientists  Information Scientists Information
Managers Managers Managers
Design @ - @ - (@.(b),(c) (a).(b).(c)
Development @ @ @ (a,(b) (@.(b),(c) (a).(b).(c)
Deployment @.(b)  (3.b) (a,(b) (a,(b) (@.(b),(c) (a).(b).(c)
Implementation  (a),(b)  (a),(b) (a,(b) @.(b).,(c) (@.(b).(c) (a).(b).(c)

25



Table 1 summarizes theuser roles for scientists and information managersin each
of thethree modds. The Development Modd guided the actud development and
implementation of the standard. The Local Implementation Modd was developed for the
joint workshop. TheIntegrative Design Modd represents a pog-workshop understanding
of theroles - multiple and evolving - tha the actors played in practice.

In the Development Modd, we find two main views of users: handson user and
sodal actor. While the scientists and theinformation managers are seen as HandsOn
Usersin the development phase, they are seen as Soda Actorsin thedeployment and
implementation phases. Asthe standad is deployed and implemented, the variety of
usage settingscalls for amore complex view of the user as bengimmersed in diverse
contexts of use of the standad, the system and thedata so involved in many other
working activities. In theLocal Implementation Modd, we find the same two main user
views alongwith athird user@ view, Sodopditical Actor, for theinformation managers
in theimplementation phase. As the standad is enacted, the information managersO
organizationd postionis chdlengead with requests for more resources and professiond
recogntion. In thelntegrative Design Modd, we find all three views for both the
scientists and theinformation managers at each of the phases.

How are such multiple and evolving views of users to betaken into accountin
information systems development processes? We arguefor recognition of all three views
at al phases and for a negotiation during design task formulation as to the development
modd and roles required so that a suite of roles and role configurationscan be
condgdered. A failure to recognize thefull rangeof participants and activities involved
resultsin a project that lacks realistic scoping in that 1) amismatch exists between
planned and expected use and 2) resources are not allocated across the set of activities
androles tha may occur in practice. Thelntegrative Design Modd introduaes a new
perspective that holdspotential for informing problem formulationsand for creating more
points of engagement in the devel opment process as detailed in Table 1.

Theempirical case may beexemplary in representing afairly typical scenaioin
practice fromwhich general lessonscan be drawn. Iterative design methodobgies such as
user-centered, participatory design, and agile development provide useful guiddines and

protocols tha suppot the adaptability of interdependent, dynamic systems, actors and
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settings We present some recommendaionsaiming first to facilitate trandation of our
observationsinto action, and secondto prompt reflection uponthem.

At aconoeptud level, we arguefor a new idestion of GheCuser interms of a
dynamic Qveb of usersCrather than afixed and pre-existing single user or single group of
users when planning for information systems enactment. A standad like the EML
standard entails @roup coopeative workQor @ommunity coopeative workOIn the
CSCW field, Schmidt and Bannon(1992)have noted that replacing theterm @oopeative
workOwith that of @roupworkCor defining theformer by thelatter does not bring clarity
to the scopeof thefield. To thecontrary, it entails a hod of problems of itsown. The
term @roupQs quite vague Lee et a (2006) highlight fluid, fuzzy groupsand
organizationd membershipsas ecologically bendficial for interactionsin a scientific
network. We use the concept Qveb of usersQin recognition of such blurriness, fuzziness,
and fluidity. Moreover, we arguefor recognition of and even planning for thefuzziness
and permeability of user and develope groupbourdaries. In our view, acritical issuefor
information systems development and enactment is therecognition of theactive
relationships beween thetwo i.e. ther dynamic naure rather than a priori knowledgeof
therightcategory (user or develope) for therightgroup of actors. Suchman (2002
spesks of @rtful integrationGnd Gedrawing bourdaries and lines of interactionin such a
way tha identities of techndogy designe and user, and therelationsbeween them, are
tranformedOA bounday denotes a division and aneed for @ounday-crossingwhile
networks invokenotionsof aignment, overlap, and webs of multiplicity of connections
(MacKay et al, 2000;Suchman, 1994)

Althoughinnoaiousterms primafacie, conceptud categories are important and
powerful ingruments; they usudly convey adivision of labor, resources, and professiond
recognition or credit. This contrasts with the notion that @evel opasere alotted
resources and asked to @evelopGa system with theungpoken assumption that QisersOwill
s=Cthe system. A great deal of negotiation Dand in some cases a lot of questioning and
learning Dtakes place in practice related to who are the users and the devel opas and also
related to whois allowed and suppoted to co-develop and co-use. The permeable

boundaies and changing groupscall for a need to consgder systems life cycleswith a
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diachronic (longitudind) perspective to better understand evolution of roles, tasks and
assodated social and organizationd chdlenges.

At thepractical level, an important part of coopeative daawork and
collaborative science requires planning for coordination mechanisms and use-rel ated
activities require planning (Schmidt and Simoneg 1996; Barki et al, 2007). Activities mug
bedesigne, built, and suppoted in order to enable communication and coopeation.
Within theinformation science arenatoday, complex topics such as classification
andysis, community arrangaments, semantic relationsand repostory federation schemas
have been identified butther developmentis at an early stage Articulation efforts
targeting elements of information systems development represent oppottunities for
designasand usersto gain indghts independently and/or jointly; targeted work is
required to negotiate meeting specific needsand developing local standadswhile
congdering both community and universal solutions That is, coordination mechanisms
are asinequenonin creating both the necessary formats and the local readiness for
establishment of distributed networks. This entails development of new undestandingsof
activities and boundaies as well as arangeof actor perspectives and roles (see Fig 5c,
Baker and Millerand, 2007;Fleischman, 2009. Recognition of theimportance of human
actors doing thework of problem formulation, trandation, and integrationis needed in
order to suppot theflow of daaacross boundaies and the (re)design of coordinated
systems. Many individuds act as mediators as illudrated in the case by theinformation
manage's acting as user representatives for thedevelopes and at thesametime as
develope representatives for theusers. From a design parspective (Figure 3), activities
and procedures represent @ounday objectsQ(Star 1989)that serve as afocusfor critical

design and articulation work for all participants at all pheses.

CONCLUSION

We have explored the devel opment process of a technical standad in suppot of a
community information system and of user involvement, focusng on an individud case.

We have emphasized taking all processes and phases of the processes into account We
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developad alocal implementation modd in order to detail thelocal implementation
process in practice (Figure 1b) butrecast this model after ajoint workshopand andysis
by bringing designto a central postion as an ongoing integrative force (Figure 3). Our
exploration of the development process provides greater andytic indghtin consdering
develope-user relations addressing the phases of aworking standad (endorsement,
adopion, and use) and creating the myriad of roles, coordinaion mechanisms and
activitiestha serve as integrative factors for enabling collaborative work. We condude
the pgoer with a synthesis of our research main contributionsat conaeptud, practical, and
methodobgical levels. A scientific network with therole of information manager placed
organizationdly at multiple distributed sites presents a uniqueinformation infrastructure
configuration tha highlights particular types of mediation and has ramificationsin terms
of local information system development. Our multi-perspective approach to the case
studied resulted in distinguishing two modds assod ated with the devel opment process of
astandad fromwhich athird view, adesign modd, emerged. Despite theintringc limits
of research based on onecase, we think tha these contributionscan bendfit information
systems development by enriching undestanding and planning of development and
implementation of standardsand local information management.

At aconoeptud level, we have suggested a new understanding of theuser actor by
taking into condderation the multiple roles users play in practice. We have argued for a
new ideation of GheQuser in terms of a Qveb of usersOrather than a pre-existing
individud user or groupof users, thusrecognizing the multifaceted naure of @120 We
have called into question thetraditiond category pair @evelopea-userCby investigating
the hyphen tha both ties and distinguishes them. Asidedlized conaeptud categoriesin
theory, @evelopasCand isersCtend to trand ate into vague @mperfectCconceptsin
practice where boundaies of both developasCand usersOgroupsshow their pemeability
and fluidity, allowing for crossovers and emergent roles in-between.

Implicationsat the practical level relate to the multiple dimensgonsof systems
development induding modds available as well as organizationd suppot and
community resources. Sengtivity to theuser category and thefluid nature of theuser
actor in systems development contributes to flexibility and changeas the system gets

designal, developed and enacted. We suggest tha planning for all phases of the
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development process induding an implementation phase involving alocal
implementation process would alow for eventud crossovers between develope and user
roles aswell asfor new rolesto emerge thustaking them into accountin terms of
resources alocation, credit, coordinaion mechanisms, timeframes, etc. In addition, better
planning of system development processes would bendfit from an undestanding of the
multiple roles actors play in practice, and specialy theroles Gn-betweenOAs the EML
standard was developed and implemented, there were multiple facets to therole of local
information management. Information managers became sometimes pat develope's,
sometimes part users, and acted as mediators, enactors and innovaors. They acted as
mediators while undetaking negotiation and trand ation work between developeas and
users; they acted as enactors while hdping the standad@ deployment by fitting it into
pre-existing infrastructures and practices while trandorming them; they acted as
innovdors while developing new implementation tools or defining new data management
practices tha circulated throughthe scientific community. Therole of local mediator in
the development process of information systems for geographically distributed
communitiesis atopic for further investigation.

A fluidity of groupsand diversity of activities provides a basis for integration of
theory and practice as well as for improvement in collaboration mechanisms. The
development of theory-practice interfaces requires co-coordinaed planning that suppots
theforming and reforming of groupsand ther activities depending uponthetimeframes
and scopeof tasks at hand. Thusa historian of science and technology may work with an
information systems design team to blend critical, historical and interpretive indghtor a
strategic design session may bring togehe a systems administrator with a daabase
programmer and an information manager. An organizationd theorist may provide
ingghtsinto inditutiond and agency structures and practices that bias toward disciplinary
research or create unintended bariersfor information infrastructures. Froma
methodobgical point of view, an overarching ingght of thisresearch is the bendit of
interdisciplinary research bridging information systems and social science perspectivesin
aresearch action framework. Our research partnership broughttogehe practitiones with
theresearchers team in afruitful learning experience that allowed new conceptud

undestanding of development as well as reflection on design and development practices
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in thefield. Theinvolvement of an action researcher with expertise in Information,
Communication, and Technology user studies served as a mechanism for initiating
collaborative forums and oppotunities for reflection.

Complexitiesintroducd by collaborative e ementsin theform of websof users,
webs of sites, and webs of datasets raise new chdlenges in terms of scientific information
systems design and user involvement. It will take interdisciplinary scholarship and
collaborative care as well as attention to collaborative techniques and development
processes in order to adequaely sort and undestand ther highly intertwined sodal,
organizationd, technical, and political dimendons Worksin Science and Technology
Studies, Information Systems, and Soda Informatics open theway for interdisciplinary
perspectives on information ecologies, togeher with bridging of theory and practice. This
research incorporates action research and provides a uniqueoppotunity to consder the
user andthedevelope figures, the not-so-clearly distinct roles and interfaces of
developeas and users as well as the chdlenges of user involvement in information
systems development. Our work forms onepart of on-going effortstha aim at
improving undestanding and concern with information systems, with a special
commitment to arrangeand grow fruitful research partnerships suitable for all

participants.
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