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Abstract

In this paper we discuss how e-Science can draw on the
findings, approaches and methods developed in other
disciplines to foster e-Infrastructures for research. We
also discuss the issue of making user involvement in IT
development scale across an open community of
researchers and from single systems to distributed
e-Infrastructures supporting collaborative research.
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Introduction

Existing investments in e-Science and Grid computing
have helped to develop the technical capacity to build
e-Infrastructures (aka. cyberinfrastructures in the US)
for research: distributed, networked, interoperable
computing and data resources that are available to
underpin a wide range of research activities in all
research disciplines. As the basic technological
components and architectural styles are maturing,
issues of uptake and of embedding of e-Infrastructures
in day-to-day working practices come to the fore.
Indeed, one may argue that if these issues are not



addressed, the e-Science community will not succeed
to realise its full potential and to achieve sustainability.

Consequently, investments in the development of
technologies and applications are now being
complemented by active programmes of community
engagement [11]. The aim is to study uptake of
e-Infrastructures, to devise plans for widening and
deepening adoption through targeted interventions
(such as training, education and outreach programmes,
influencing technology development and policy
making).

Fostering e-Infrastructures

As e-Infrastructures are complex ensembles of
technical components and social arrangements, the
question arises whether they can be ‘built’ or whether
we should rather speak of ‘fostering’ [2,14].
Interventions are required both in the technical realm
where the traditional language of ‘building” and ‘design’
can be used and in the space of social arrangements
where such terms are less appropriate.

This is more than a question of semantics: changing
social arrangements, individual and collective human
behaviour requires different kinds of interventions that
account for the fact that people have agency and are
not ‘tame’ or ‘docile’ like material artefacts. They also
need to cope with a constantly changing, distributed
environment, changing stakeholders with only partially
overlapping agendas and established traditions that
resist change. While some of these challenges are not
unique to the area of e-Infrastructures for research, the
particular combination of factors present here
challenges traditional development approaches [15].

Speaking of fostering e-Infrastructures indicates that
the social arrangements sustaining them can only come
about through a sustained, open-ended process of
alignment of interests, negotiation, learning, alliance
building, discussion and convincing, etc. The scope of
the interventions is likewise not a local one but requires
effort at the level of the individual, the local and
organisational level as well as the wider
inter-organisational, national and international level.
The knowledge and skills that need to be brought to
bear in this area is not readily available as it cuts
across the concerns of different fields of study.

Consequently, efforts to foster e-Infrastructures need to
be interdisciplinary endeavours drawing on fields as
diverse as software engineering, management studies,
social sciences (e.g., sociology, social anthropology,
economics), workplace studies (as conducted within the
computer supported cooperative work and participatory
design communities), social psychology, science and
technology studies and philosophy of science.

Over recent years, social scientists and researchers
from the other fields mentioned above have started to
engage with e-Science projects and e-Infrastructure
development but the effectiveness of this involvement
has been varied and has depended on a number of
factors such as the point in time when the involvement
started, the level of development of the infrastructure
at that point, the participatory model of social science
in the project and the social scientists’ relations to
other project stakeholders [7]. As is the case in many
IT development efforts, issues such as participation in
design, usability and socio-technical alignment [5] are
often addressed at a late stage, experts are brought in
only once problems become apparent and,



consequently, interventions are less effective because
the status quo has become solidified.

Operationalising Lessons Learnt

The crucial challenge, then, is to bring the different
concerns, analytical approaches, research methods,
theories and interventions that various relevant fields
provide together in a form that can be effectively
operationalised. In particular, we need to pay attention
to the need to make our approaches scale to match the
scale and complexity of e-Infrastructure developments
[14].

In the following sections, we will discuss some ways in
which this can be achieved, either through
incorporation of new elements in the work of those
working on e-Infrastructures or through the
development of models of involvement of researchers
from various disciplines. Both elements are necessary
because, on the one hand, we cannot afford the luxury
to have experts on every project and on the other, we
cannot assume that all relevant knowledge and skills
can be learned by the relatively small group of people
involved in any endeavour. What we are aiming for is a
rich and consistent set of measures that can
demonstrably benefit efforts to foster the development
of e-Infrastructures for research. Because of space
limitations, we will mention only a few of these, a
longer version of this paper will go into more depth and
cover more aspects.

Capturing Knowledge and Sensitising to Issues
Fostering e-Infrastructures for research is not a new
activity but an endeavour many people have been
involved in over the past decade (e.g., [6]). However,
the scale, complexity, ambition and dynamism of these

efforts has increased over recent years. Consequently,
there are people in the community who have
experience with the issues involved in fostering e-
Infrastructures for research. However, this knowledge is
not routinely shared and spread throughout the wider
community [8], leading to poor utilisation of existing
knowledge and the danger that costly mistakes are
repeated and opportunities missed.

Two steps need to be taken to remedy this situation:
existing knowledge needs to be captured, documented
and made sharable in a form that is readily accessible
for practitioners. The eIUS project [4] is currently
producing use cases produced from and linked to a
series of experience reports that seek to capture
successful and inspiring uses of JISC-funded
e-Infrastructure services. Secondly, practitioners need
to be sensitised to the issues involved in fostering
e-Infrastructures. A number of studies exist that
describe particular cases (e.g., [3]) or focus on
particular aspects such as privacy and confidentiality
(e.g., [1]). However, relatively few contributions have
appeared in the mainstream e-Science literature and
there are as yet no collections and distillations of these
studies that would make them easily accessible to
practitioners. The lack of agreed curricula in e-Science
has been noted and efforts are currently underway to
establish agreement on their content (e.g., in the OGF
Education and Training Community Group). We would
argue that an e-Science curriculum should not be
restricted to technical topics but should include
elements that address the wider issues of fostering e-
Infrastructures.

Developing a curriculum necessarily requires a certain
degree of closure and agreement on accepted terms.



Unfortunately, the dynamism of the field and an
unfortunate tendency to re-invent terms and concepts
has led to a good deal of confusion, especially around
terms such as grid computing, cloud computing and
web 2.0. If there is a lack of convergence about the key
underlying technologies, there is certainly a lack of
conceptual vocabulary to describe e-Infrastructures as
we a larger whole [14]. Our view is that filling this gap
should be a key short-term priority for researchers and
funders.

Fostering Communities

An important aspect of fostering communities is to
ensure that relevant baseline information is available
about the size and structure of the community, its main
features (such as funding arrangements, career
structures or research culture) and the level of uptake
of e-Infrastructures. e-Science tools can play an
important role here. For example, we are currently
exploring the use of text mining technologies (such as
key term extraction) and social network analysis tools
to study uptake of e-Infrastructure services within the
e-Uptake project [10]. Repeated runs of the same
process using data gathered so far for seeding will
allow us to track developments in the communities and
in terms of uptake of services, providing us with
indicators of the success of our interventions in the
longer term.

Of course, this passive collection of evidence is the first
step involved and a means to monitor progress. In
addition to this, projects have a need to actively involve
communities in a number of activities such as
formulating requirements, organising funding,
influencing decision- and policy makers and sharing
their experiences with peers. The last point is of

-

particular importance to widen the uptake from the
early adopters to the interested, to get the disengaged
interested and to convince the sceptical.

Coordination

Initiatives to foster community engagement are
frequent - most service providers have developed ways
to communicate with and learn from their user
communities. Surveys are frequently used, either online
using mailshots to the whole community or at events in
the form of exit-questionaires. There is a real danger
that the frequency with which researchers are
approached and the lack of clear traceability to changes
in service provision will lead to respondent fatigue and
consequently to poor return rates.

Within the JISC Community Engagement Strand -
consisting of the e-Uptake and elUS projects and the
ENGAGE initiative — we have worked up a data sharing
and coordination agreement that seeks to minimise the
number of times researchers are approached while
maximising the coverage achieved across the three
projects. Prior to the approach, we are sharing lists of
candidate respondents® and, on approach, we use a
common consenting process that allows interviewees to
opt in to the data sharing between the projects or to
agree to follow-up interviews.

Social Research Approaches and Methods

Many IT development projects make use of methods
developed in the social sciences to elicit information
about (potential) users and uses of e-Infrastructures.
However, there is a lack of understanding of the
principles of social research and the difference, for

These lists contain only information that is in the public
domain.



example, between research design and research
method. Research design deals with the /ogical problem
of ensuring “that the evidence obtained enables [the
researcher] to answer the initial question as
unambiguously as possible” [9], p. 9), whereas
methods deal with the /ogistical problem of obtaining
and processing data ([13], cited in [9], p.9).
Practitioners all too often simply pick a convenient
method (such as using a questionnaire to run a survey)
without going through the phase of considering the
fundamental question of the research design.

We do not mean to suggest that practitioners should
delve into the depths of social science analytical and
methodological debates but what is needed is a basic
orientation to the basic principles of social scientific
research that can be acquired in a reasonable amount
of time. At the same time, researchers need to learn to
accept and embrace the fact that social science
research does not always deal with hard facts and
conclusions derived in a straightforward way from
statistics. Rather, there is often an element of
interpretation involved - good social science research
makes this transparent rather than trying to avoid it. It
is perhaps here that social scientists (or researchers
from other disciplines) may contribute most usefully.

Conclusions

We have outlined why we think that those interested in
fostering e-Infrastructures for research face challenges
far beyond the scope of any single discipline and
therefore necessarily need to develop interdisciplinary
approaches. Findings, analytical approaches, methods
and interventions that can contribute to solving these
problems are in principle available as a range of
disciplines exist that have studied particular relevant

aspects. However, these elements need to be made
available to e-Science practitioners in a readily
accessible form so they can be effectively
operationalised. We have discussed four areas in some
more depth and have made suggestions for concrete
approaches and actions to be taken.
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