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Abstract
Our empirical work implies that mobile, dis-
tributed and networking groups often experi-
ence problems with regards to sharing expe-
riences and coordinating work effectively. In
this paper, we ask: How can we facilitate
sharing and coordination in the dispersed,
mobile and networked group by means of IT?
Our answer for a specific case is an applica-
tion called DARWIN. The design of DARWIN
has been informed by ethnographic work,
qualitative interviews, and various evalua-
tion sessions. Describing DARWIN and the
process that led to it, serves an illustration of
a more general answer to the research ques-
tion asked. 

1. Introduction 
In this paper we describe and reflect on
the design of DARWIN (Direct Access to
Resources, Work & Information in the
Network), a message pad application
supporting cooperative work in an infor-
mation technology (IT) support group.
DARWIN manages two common infor-
mation spaces  (Bannon & Kuutti 1996,
Bannon & Bødker 1997) to facilitate co-
ordination and sharing in a dispersed,
mobile, and networked setting. 

The work in the support group is net-
worked, dispersed and mobile. Being
networked (see, Pfeffer 1982, Thompson
& Frances 1991), rather than bureaucra-
tized, the group members are not usually
assigned tasks by their manager, nor are
they generally encouraged to perform
their work in a particular way, or engage
in collaboration with certain persons
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within the local organization. The group
staff usually take on tasks according to
personal interests and the perceived
needs of the users, planning and articu-
lating their work locally, relying heavily
on personal contacts rather than on group
functions for commissioning and work
support. Another characteristic aspect of
the networked support group is that they
are geographically dispersed. Being co-
located with the user communities is vi-
tal in providing close, continuous, and
efficient support services to promote ef-
fective IT use in the company. Providing
support services in the dispersed and net-
worked setting, the group members are
highly mobile; walking rounds to be vis-
ible and visit the users, etc., make mobil-
ity an integrated and essential part of the
work in the group. 

Our empirical work implies that the
group experiences problems in sharing
experiences and coordinating work ef-
fectively (see, Kristoffersen & Ljung-
berg 1996). Exploring these problems in
more detail, we concluded that they
could not easily be addressed by intro-
ducing other organizational structures
(Kristoffersen & Ljungberg 1996). For
example, we found that it is vital for the
group members to be co-located with
their user community to be able to pro-
vide effective support services. Like-
wise, the personal networks and the mo-
bile nature of work turned out to be es-
sential for offering close and proactive
IT support. It was therefore natural to ask
how the perceived problems could be ad-
dressed by means of IT. The research
question thus asked was: 

How can we facilitate sharing and coor-
dination in the dispersed, mobile and
networked group by means of IT? 

The suggested answer, presented in this
paper, is DARWIN. DARWIN consists
of three parts:

• A shared experience base containing
experiences gained in the group.

• A common task space supporting the
co-ordination of work.

• Newton PDAs (Personal Digital
Assistant) for access from mobile
settings. 

The paper is organized as follows. Sec-
tion 2 outlines related research, followed
by the research background. Section 4
describes DARWIN, while section 5
presents the evaluation of the applica-
tion. Section 6 discusses the use of DAR-
WIN, and section 7, finally, concludes
the paper. 

2. Related research
A significant body of research exists on
how to create and share knowledge with-
in groups and organizations (see, March
1991, Cook & Yanow 1993, Kim 1993,
Bannon & Kuutti 1996). Concepts such
as “common information space”
(Schmidt & Bannon 1992, Bannon &
Bødker 1997) and “organizational mem-
ory information systems” (Ackerman
1994, Stein & Zwass 1995) have been in-
vented to describe IT supporting such
processes. 

Current CSCW systems go about the
process of recording information in a
number of ways. QuestMap, previously
called gIBIS and CM/1, is one of the bet-
ter known systems that aim to support
memory in organizations. It implicitly
takes on board a concern to record only
the rational aspect of decision making,
thus limiting, by its selection and struc-
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turing of information, the number of or-
ganizational situations in which this in-
formation might later become useful
(Conklin & Begeman 1988, Yakemovic
& Conklin 1990, Conklin 1993). 

Answer Garden is a systematic at-
tempt to augment the expertise of an or-
ganization, motivated by “an impetus
from layoffs, down-sizing, and interna-
tionalization of personnel” (Ackerman &
Malone 1990). The system is concerned
with making recorded knowledge and
live experts available for the users. It al-
lows users to look for answers to diag-
nostic questions that form a tree struc-
ture. If a satisfying answer is not found,
the user is offered to ask the question to
a designated local or global expert. The
questions are mediated by email. If the
expert chooses to answer, he does so by
email. If the question is incomprehensi-
ble, inconsistent, or incomplete, the ex-
pert can ask the user to elaborate, and
vice versa on the answers. The mail sys-
tems are initiated from Answer Garden,
but the continued conversation and the
replies are detached from it. To the extent
that the expert updates the database after
dealing with a query, this constitutes the
iterative construction of the corpus of in-
formation. A similarly strict organization
of information is enforced by Team-
Builder (Karduck 1994). TeamBuilder is
based on a hypertext-like, traversable
network structure, where experts, teams,
tasks, and projects are represented as ob-
jects in the system architecture. Answer
Garden and TeamBuilder would not be
suitable solutions for our purposes, pri-
marily because they do not run on mobile
computing devices. 

Research on co-ordination of work
has, amongst others, been carried out in
the COMIC project.1 The notion of

“Mechanisms of Interaction,” (Schmidt
1994b, Sørensen et al. 1994) later evolv-
ing into “Co-ordination Mechanisms”
(Schmidt & Simone 1996), is a well-
known approach to supporting division
and co-ordination of work by means of
IT. Similar approaches have been dis-
cussed by, amongst others, Migliarese
and Paolucci (1995), Holt (1988),
Malone and Crowston (1992), and
Winograd and colleagues (Winograd &
Flores 1986, Medina-Mora et al. 1992). 

However, there has been no research
on coordination and sharing in dispersed
and mobile groups. Accordingly, the par-
ticular conditions for mobile service
workers, such as the IT support group,
has not been addressed in CSCW previ-
ously. Some previous work has been car-
ried out on mobile work, listing specific
requirements for information systems
and applications (Kristoffersen & Rod-
den 1996). Bellotti and Bly (1996) found
that whilst much work is significantly
mobile, there is very little support in
terms of applications available. On the
platform level, however, some commer-
cial and research toolkits are available:
Lotus Notes can replicate document da-
tabases, but it does not include a mobile
client. 

Coda supports disconnected opera-
tions from client workstations (Kistler &
Sayanarayanan 1992), but application
development is cumbersome. Other plat-
forms, for instance Bayou (Terry 1995)
from Xerox, Rover (Joseph et al.  1997)
from MIT and Sync (Munson & Dewan
1997) from Xerox, Rover  from MIT and
Sync  from the University of North Caro-
lina, are concerned with the architectural
issues of mobile computing, such as syn-
chronization and conflict management.
The main reason why Coda and Rover
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would not be appropriate for our project
is that neither of them cope effectively
with consistency. The main problem with
Bayou is that it is not suited for the object
oriented databases needed in our appli-
cation. 

Service work is generally being done
closely interacting with the customer
(e.g., Svensson & Orban 1995). Often,
this makes services highly situated and
dependent on factors that are difficult to
predict in advance (Ljungberg 1997).
Therefore, ad hoc interaction is likely to
be frequent (Ljungberg 1997). This war-
rants flexibility and openness of coordi-
nation mechanisms in these kinds of set-
tings. 

To summarize, even though there is
much literature on coordination and
sharing, the particular setting explored in
this paper, i.e., the dispersed, mobile, and
networked service group, has not been
covered previously. This is the main mo-
tivation for the work presented in this pa-
per. 

3. Research background
The following section introduces the
background for the research presented. A
brief description of our research ap-
proach precedes the requirements and
design considerations elicited from the
fieldwork.

3.1. The Setting
The pharmaceutical research company in
which we conducted this study employs
about 1000 people. It is a significant
player in the European market, with a
$400,000 turnover per employee. About
750 employees are directly involved in
the research, spanning from basic cell bi-

ology to innovation in pharmaceutical
chemistry. Our fieldwork focused on the
“Clinical Information and Data manage-
ment, Education and Support” group
(CIDES), the clinical division’s IT sup-
port group. Organizationally, the group
belongs to the “Information Technology
& Data Management” department (IT &
DM). The clinical division, employing
about 325 people, advances research on
drugs that have already passed through
the pre-clinical research, by evaluating
them on human subjects in collaboration
with clinics all over the world. 

The IT support group consists of nine
people; six persons are directly involved
in providing support services, one sys-
tem administrator, one secretary, and one
manager. The six members working on
direct support are responsible for one or
two departments in the clinical division.
One important aspect of the organization
of their work is that the support group
members are co-located with their users,
i.e., they are geographically dispersed.
The manager of the support group, the
secretary, the system administrator and
one of the support people, are located in
the same building. The other five support
staff are dispersed at different floors and
annexes in the company’s main building.
The distance between the two buildings
is about 200 meters, crossing a busy
through-road. 

3.2. Method
Our research objective involves drawing
design implications from a real-world
working situation. We therefore chose to
do a focused qualitative study. Combin-
ing participant observation, interviews
and a group discussion, we believe that
we gained a sufficiently accurate view of
how work was accomplished in the sup-
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port group. Approximately 75 person-
hours of ethnography (see, Hammersley
& Atkinson 1993) were conducted, indi-
vidually by each of the two authors. Eve-
rybody in the support group was aware
of our role as observers and the purpose
of the study. We continued the fieldwork
by interviewing all members of the
group, except the secretary, since we had
the opportunity to talk to her about her
work quite extensively during the obser-
vation. An interview guide approach
(Patton 1990) was applied, and the inter-
views, lasting for approximately one
hour, were taped. 

A group evaluation session followed
the interviews. The main purpose of the
evaluation session was, first, to validate
our suggestions of new IT use, and sec-
ond, to facilitate the group members re-
flecting upon the possibilities of future
IT use in their work. Since the empirical
study, we have been engaged in other in-
formal design briefings with individual
group members, most importantly a
meeting with the group’s human factors
specialist. 

3.3. The work in the network
Members of the IT support group re-
spond to a wide variety of requests. It
would be impossible for one person to
know how to solve all possible problems.
Not all members are allowed the privi-
leges to do any set of operations poten-
tially implicated by the tasks. For tasks
that imply operations outside their do-
main, the support staff deal extensively
with people external to the group. The
implication for the support group mem-
bers is that often they cannot immediate-
ly conclude a commission; they are inter-
dependent on other members of the or-
ganization at large (Schmidt & Bannon

1992, Schmidt & Simone 1995), not only
to have a job, but also in getting the job
done. 

Being immersed in their area of re-
sponsibility, typically one or two adja-
cent departments, the people in the IT
support group get to know their custom-
ers and the ways in which they do their
job. The knowledge of the work arrange-
ments enables the members of the IT
support group not only to perform reac-
tive support, which is the common way
of most IT support groups, but also what
they call proactive support. Reactive sup-
port takes place when the users experi-
ence problems in the use of IT and con-
tact their support person, or the central
help desk, to get help solving these prob-
lems. Based on the combined insights of
how people work, and specialized com-
petencies in IT, proactive support con-
cerns suggesting how people could use
IT more efficiently in their work. As in-
dicated by recent research (Bowers et al.
1995, Sachs 1995), such work requires a
thorough understanding of how work is
actually performed, which is the most
important reason for the support group,
opposed to an ordinary helpdesk, to be
dispersed in the organization. 

The characteristics of work in the
support group do not straightforwardly
conform with traditional group work
(see, Ciborra 1993) which often has been
described as having a more regular na-
ture, e.g., with pre-defined procedures
for division and co-ordination of work
(see, Schmidt 1994a, Carstensen et al.
1995). At the same time, however, the
support dispersed and mobile group
would clearly benefit from traditional
group functions. Due to an unpredictable
and changing workload, the members of
the support group found it difficult to
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partake in design projects improving or
designing new applications for the re-
searchers. Project participation (25% is
the goal of the group) is considered as a
way in which the competencies of the
support staff can be recycled into IT de-
sign. Partaking in projects is also thought
of as a way of inspiring and educating
the group. Currently, however, members
of the group never know, due to the way
work is organized, if they can make it to
the next meeting. Another aspect is that
of specialization. Sometimes very spe-
cialized skills are required, e.g., to main-
tain a Lotus Notes database, install new
applications on a Newton message pad,
or prepare a data file for statistical analy-
sis. In a group, people can cover for each
other to create free time in which people
can specialize, and mechanisms to take
advantage of someone else’s competen-
cies. In a networked, distributed organi-
zation this has turned out to be very
problematic. 

3.4. Requirements
The fieldwork from the research compa-
ny is presented in more detail in (Kristof-
fersen & Ljungberg 1996), along with a
general discussion of how actors in a net-
worked organization of work could ac-
cess the group support functions using
IT. 

Currently, the members of the sup-
port group enter tasks requested from the
users, as they are made, in a notebook. If
they want other people to help them per-
form a particular task, or wish to make
their experiences available to the group,
the chore of rewriting and elaborating
the notes is inevitable. It must be possi-
ble to access the information outside the
office, simply because most of the work
happens elsewhere. The support staff are

commissioned, and hence require IT
support, in a variety of locations. For ex-
ample, in their users’ offices when en-
countering people in the corridor, meet-
ing customers at the coffee machine, and
so on. It must be possible to update the
common information spaces independ-
ently of localization. Many tasks are con-
cluded even before the group member
can access his own workstation. 

We suggest using a digital message
pad to replace the pen and paper journal.
A premise for the introduction of a hand-
held computer is that data entry should
be at least as easy as using pen and paper
(see, Preece 1994). 

Important requirements elicited from
the fieldwork are:

• People can only be expected to enter
information once (see, Grudin
1994), and we therefore suggest that
all shared information would have to
be entered directly into a computer
supported repository, or information
space. The group have twice tried to
share work notes previously. Both
applications were used initially, but
soon failed due to lack of interest.
Members told us they were required
to enter the same information twice:
first when they did the work, and
later upon entering it into the data-
base. Generally, few incentives exist
to document one’s activities for the
benefit of others (Grudin 1994).
Information for a shared repository
should thus have to be entered elec-
tronically as part of a required and
existing activity in the current organ-
ization of work. 

• Due to the mobile nature of the sup-
port work, a variable, but often very
high, workload, and the fact that task
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descriptions and documentation
often have to be entered whilst on
the phone or already engaged with
another user, the members should
only be required to enter a minimum
of information. Several strategies
could be combined to comply with
this requirement, e.g., semi or fully-
structured input formats with fixed
semantics, and menus or radio but-
tons being the preferred alternative
to freehand writing.

• Because IT support depends on the
work of others, tasks cannot be
expected to be completed in any spe-
cific sequence. Members are faced
with a constantly changing workload
and interruptions are common. New
IT must hence not assume that tasks
are accomplished in a certain
sequence or that one task is com-
pleted before another is begun (see,
Bowers et al. 1995, Sachs 1995). 

We suggested for the support group to
implement two common information
spaces: one shared experience base con-
taining task-related notes collected by
the support group members, and one
common task space supporting the co-or-
dination of work. Furthermore, a Newton
message pad should be used for each
member to facilitate mobile use and ac-
cess to the shared databases. 

The shared experience base should
contain experiences recorded by the sup-
port staff during their work, e.g., how to
solve a particular problem, who to deal
with regarding new hardware, when to
expect network maintenance starting
next weekend, etc. The common task
space could also be used to offer and re-
quest the assistance of peers, by sharing

work description items across the net-
work. 

Information for the shared spaces
should include its originator, for the fol-
lowing reasons:

• Since a minimum of information
will be entered, it might be difficult
to interpret the situation correctly.

• It is hard to express “lessons
learned” briefly and at the same time
clearly.

• The data could be hard to reuse cor-
rectly, even if the account was com-
plete (see, Allan 1977, Schmidt &
Bannon 1992, Langefors 1995).

The requirements listed above has been
realized in the DARWIN application.
Making it possible for the members to
contact each other sustains mobile infor-
mation spaces for co-operative work. 

4. DARWIN
In this section we present the design of
DARWIN, explaining which features it
involves and our suggestions for how it
can be used in the work of the IT support
group. 

4.1. Entering tasks
The data entry operation of DARWIN
provides support for entering new tasks,
as well as updating and keeping track of
the tasks already initiated. 

To replace the manual notepads that
the support staff currently use to keep
track of the status of initiated tasks, the
main design requirement for the data en-
try operation is that it should be at least
as easy to use as the manual system. Re-
sponding to this requirement, we pro-
posed a minimal set of optional fields on
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way should be the most important way of
making experiences persistent and possi-
ble to share within the group. 

Since the message pad is hardly opti-
mal for complicated editing of elaborate
texts, we found it important to enable
staff to update the shared information
spaces from a desktop PC. Most of the
time, however, that will not be an issue. 

The priority menu offers the user to
specify the relative importance of re-
quests. The handling of the record in the
common information spaces relies heav-
ily on this attribute, as we will show in
Figure 1. 

FIGURE 1. The data entry view in 
DARWIN

Beneath the data entry part of the
view is the application toolbar, in which
actions are represented by folders. By
tapping the desired icon, the screen

the message pads data entry view. The
fields we propose are commonly used in
the manual journals people currently use. 

If the support people cannot instantly
deliver the service requested of them,
they typically want to enter the name of
the customer, i.e., who wants something
done. Other issues to be entered are: the
priority of the problem (ranging from
low to very high), and who initially will
be responsible for the task. It should be
noted that tasks are not automatically
transferred between people, but must be
proceeded by negotiation. In the current
version of DARWIN, the support staff
have to enter “what” and “who” for all
new tasks. In future versions a selection
menu approach will also be offered as an
option. 

A selection menu is currently offered
for the “responsible” field, i.e., who the
support person believe would be feasible
to accomplish the task. We also consider
the possibilities of adding a “keywords”
option and thesaurus features, to make it
easier for the support staff to classify
new tasks. A more homogenous use of
concepts within the group could, argua-
bly, improve the possibilities for effec-
tive co-operation. This is due to the fact
that the support staff are often forced to
write down the customers problems and
contact someone else for assistance.
These contacts might, thus, be carried
out more effectively and smoothly by us-
ing a similar vocabulary. 

The next field describes the Actions
(to be) taken in order to resolve the prob-
lem. In this field the support people are
assumed to enter a brief description of
how they resolved the particular task, but
only inasmuch as they believe that is val-
uable information for their future work.
Writing down the actions taken in this
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changes, but the status information is
stored so that the user can return easily to
the data entry view. 

4.2. Searching the common experience 
space
DARWIN supports the process of shar-
ing experiences amongst the support
people through the management of a lo-
cal instance of the common experience
space, consisting of successfully com-
pleted tasks by the members of the sup-
port group. 

By helping the group to share experi-
ences, we believe that the amount of
work to “reinvent the wheel,” which ap-
pears to be quite common today, will be
reduced. When users press the Help icon,
this feature of DARWIN takes the text
entered in the record as an argument to a
query searching for similar records in the
experience base. The significant at-
tributes of the record in this situation is
(see Figure 2):

• Who did the work, in case the mem-
ber will need to make contact to get
additional information about how the
problem was resolved. This is partly
due to the fact that DARWIN is
designed to require the user to enter
a minimum of information, which
might make the process of interpre-
tation harder (Langefors 1995).
Another reason for recording who
did the work is proposed by Schmidt
and Bannon (1992). They argue that
people apply different heuristics and
problem solving strategies which
leave persistent traces in the infor-
mation they take down. Accordingly,
they claim, it is important to know
and consider the originator of infor-
mation in the process of interpreting

the content of a common informa-
tion space. 

• Which Action was taken to resolve
the problem. Besides, this field gives
the support staff important informa-
tion to consider when estimating the
effort needed to accomplish the task.
Considering the history of informa-
tion has, furthermore, been sug-
gested as an approach to reducing
the risk of misinterpreting the con-
tent of a common information space
(Kristoffersen 1995). Although
applicable to all attributes of the
record, we believe this is the most
important for that purpose. 

• When the problem was addressed is
significant in terms of program ver-
sions, updates and configurations
that are no longer relevant, or getting
software off back-up tapes. Problems
with PCs often appear to be due to
installations of new applications,
updates, etc. — operations often per-
formed by the support staff. 

• Time-to-resolve (found in the “Due”
tapdown menu), which is the differ-
ence between date-of-commission
and date-of-completion, could be an
invaluable piece of information inas-
much as it helps members plan their
working day. Clearly, this is an
imprecise indication of the complex-
ity of the problem, revealing more
about the how busy the support per-
son was, who responded to it than
the demands of the tasks. Neverthe-
less, it can serve as a useful heuristic
for planning. 

Figure 2 shows how the support staff
could benefit from the common experi-
ence space. In the example, a user has
forgotten his password and the support
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person has described the problem in
terms of “forgotten password.” By press-
ing the “Help” button, a search is made
in the local experience space, using the
“what” field as argument. The search re-
sulted in one matching record: “pass-
word is forgotten,” which was a task re-
solved by the person “john.” When the
support person taps a search result
(“john”), the full record emerges. 

FIGURE 2. Searching the common 
experience space; the figure shows that the 
problem “forgotten password” is used as 
an argument in the search of the local 
common experience space (First).
The result of the search, in this case 
“password is forgotten” is presented on 
the screen (Second).
By tapping the result, the full record 
emerges (Third).

First:

Second:

Third:

10
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It could be useful for the group as a
whole if entries which, upon inspection,
were decided to be interrelated, could be
linked to facilitate a group discussion,
e.g., by imposing a newsgroup like struc-
ture to the common information space.
This is not currently implemented in
DARWIN, but will be considered in fu-
ture versions of the application. 

FIGURE 3. The individual to-do list

4.3. The individual to-do list
In the simplest mode of use, DARWIN is
an electronic equivalent to the manual
notepads already in use. However,
browsing sequentially through all the en-
tries in the local space would be incon-
venient and time-consuming — much as
navigation through the chronological
journal on paper. Hence we wanted to
implement an alternative view on the da-
ta, a personal to-do list. The small size of
the screen makes it difficult to display

the full records. The most important in-
formation for the user seems to be who
did the work, what it concerned, and
when it was done. Tapping on the record
makes it open for full view. 

Denying the user the possibility to
change the fields in the list might encour-
age more elaborate record keeping in the
data entry view, but only a practical,
long-term evaluation will show whether
this assumption is valid. The view is il-
lustrated in Figure 3.

4.4. Coordinating tasks with others
When support members chose not to take
the responsibility for a task themselves,
they can negotiate it with others or re-
distribute it within the group. Transfer-
ring tasks to others can be done in two
ways. When people meet each others
physically, they can exchange tasks us-
ing the wireless beam feature provided
by the Newton message pad computer.
Connecting the Newton to a PC, people
can exchange tasks with each other via
the local area network. In the data entry
operation the user sets the receiver of a
task record (a specific person or the
group), and upon pressing the “update”
button, the task is transferred. The next
time the “sender” connects her Newton
to the PC, the tasks are transferred to the
common task space where they are
stored until the “receiver” connects
again. 

4.5. Coordinating tasks with the group
Moving commissioned requests into the
common task space of the group should,
in contrast to the person-to-person mode
of sharing described above, be guided by
rules implemented in the software. The
reason why is that no-one yet has as-
sumed responsibility for them. In the
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first version of DARWIN, the priority
given to a task by the originator deter-
mines whether it can be shared by the
group at all, for how long it can lie idle in
the common information space without
someone picking it up, and who should
be warned about it if nothing happens.
We suggest the following functionality:

• Setting the responsibility to “group”
(data entry operation) and pressing
the “update” button, the task is
marked for transfer to the common
task space. 

• When connecting to a workstation,
the application automatically trans-
fers the marked items to the common
task space. 

• When the PDA is connected to a PC,
then the support person can press
“group” in the “To-do” menu (but-
ton). This makes the group to-do list
accessible and possible to browse. 

• The support person can mark tasks
in the group to-do list and transfer
them to the individual to-do list on
the PDA. 

• When the PDA is connected, DAR-
WIN updates the local and central
common tasks spaces. The updated
version of the task space is trans-
ferred to the PDA. This process can
easily be terminated if this operation
for some reason is not desirable. 

There are two kinds of tasks in the com-
mon task space. There are not yet initiat-
ed tasks, i.e., tasks that have been entered
into the information space but not yet
checked out by anyone. The other kind
are tasks that have been checked out but
are not yet finished. Upon conclusion,
tasks are not stored in the task space, but
in the common experience space. 

The issue was raised during inter-
views about whether high-priority com-
missions should be transferable. Our rec-
ommendation is that the person-to-per-
son synchronous transfer should be al-
lowed no matter what, because it has to
be negotiated and accepted by the receiv-
er. Aware of the risk of designing inflex-
ible IT that people do not use, we suggest
that social protocols (Ellis et al. 1991, p.
51) will deal with aspects of commit-
ment appropriately. 

4.6. A batch oriented approach
The work in the support group does not
seem to require immediate, real-time up-
date of the two common information
spaces. Furthermore, such a solution is
not technologically straightforward to-
day, since access to the central informa-
tion spaces would have to depend on mo-
bile telephony. Even though mobile tele-
phones are already in use in the group,
such a solution would not be feasible for
accessing the information spaces, be-
cause it is too cumbersome. The support
personnel would, in order to access the
information space, have to connect a mo-
bile phone to the PDA, dial a number,
and finally gain access to the spaces. We
therefore chose a batch oriented ap-
proach for keeping, matching and updat-
ing information spaces locally (on the
PDAs) and centrally on a server on the
LAN. The information spaces update
each others when the support staff con-
nect their PDAs to the PC. 

4.7. The flow of tasks 
The members of the IT support group are
normally approached by users whilst
moving about in their workspace or com-
mon areas. As a result, unless the task
can be solved immediately, they usually
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enter the essential information about the
query, to deal with it later. Sometimes
other more important jobs, which thus
are given a higher priority, are inserted
into the queue of jobs. To organize and
keep track of the tasks the support staff
today use note books. DARWIN aims to
replace the notebook by offering similar,
but more sophisticated and flexible op-
tions for entering, organizing and keep-
ing track of tasks. Using DARWIN, the
support staff have five options when be-
ing approached by a customer asking for
a service: 

1. She can follow the user back to his
workstation and get on with the job.
If the support person believes the
information about the task is vital for
her, or the group, in the future, she
can choose to insert a record by
pressing the “New” button, describe
the task, and chose “Done” option in
the “Due” tapdown menu. 

2. She can enter the task, by pressing
the “New” button, promise to get
back to the customer later, and place
the task in the individual to-do list
choosing the “myself” option in the
“To-do” menu. 

3. At this stage or later, she can tap the
“help” button to see if there are
other, similar requests already
resolved by other members of the
group, in which case she knows what
to do. This might change the way
this particular entry is articulated
into the plan for the work. 

4. At this stage or later, she can chose
the “group” option in the “To-do”
menu to submit the entry to the com-
mon task space. The task is trans-
ferred to the common task space the

next time the PDA is connected to a
PC. 

5. If the support person wants someone
else to do a task, e.g., because she
lacks the competencies required, she
first has to find the particular person.
Typically the group meets for lunch
once or twice a week, or they get in
touch with each other over the
phone. If her colleague agrees to
take the job, the entry can be beamed
across an infrared connection, or,
when geographically dispersed, be
transferred asynchronously via the
common task space. 

When someone assumes responsibility
for the task, it appears in the personal to-
do list. In some cases, the members elab-
orate on the problem description, e.g., if
the user interpreted the situation wrong-
ly, and if judged to be of common inter-
est, the details about how the case was
solved are entered. Completed records
are transferred to the common experi-
ence space as soon as the message pad is
connected to a PC. 

The finished jobs are merged into the
local space on each of the group mem-
ber’s PDA when they connect, hence be-
coming shared asynchronously. It is pos-
sible to update records using the PC.
This is feasible, for example, when the
actions taken to solve the problems could
not comfortably be entered using the
PDA. Tasks assigned to the group be-
come accessible for the support person
upon connecting the PDA to a PC. Tasks
that have not been allocated until their
expiration date are transferred back to
the originator’s PDA. Clearly, there will
be a need for some database-administra-
tion in order to maintain a steady flow of
work through the network. Ideally the
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system should be transparent to the us-
ers, and maintain responsibilities that
people have committed themselves to,
for instance, by warning the originators
if an entry with high priority is not taken
on the first morning. We expect an em-
pirical evaluation of the use of DARWIN
to reveal a whole new set of requirements
that take into consideration the social or-
dering of the workplace into which it is
introduced. 

5. Evaluation
In this section we present the evaluation
of DARWIN, carried out in a group sem-
inar and design briefings with individual
users. The technical evaluation has been
done in cooperation with the program-
mer involved in this project. 

5.1. Group seminar
For the purpose of evaluating DARWIN,
we organized a group evaluation seminar
in which we presented and discussed the
application and its use with the group
members. The seminar lasted for two
hours and was taped. The group conclud-
ed that they wanted us to develop the ap-
plication for “real use.” 

Three main issues were brought to
the fore in the overall discussion of using
DARWIN in the group: 

1. The group acknowledged the poten-
tial of DARWIN to improve group-
work in the distributed, mobile and
networked organization. The support
group as a whole acknowledged the
suggested application as a feasible
approach to improve the way they
worked. They argued that the appli-
cation seemed to sit well with the

way they actually worked, acknowl-
edging the potential to improve their
group work in the distributed,
mobile and networked organization. 

2. Computerized support that takes
mobility into consideration. During
the seminar one group member told
us that he had tested many different
systems to organize work, both
paper-based and computerized.
None of them had, however, been
appropriate, but rather caused extra
work or had simply been impracti-
cal. Paper-based approaches offered
little support for overall organization
and co-ordination of work, he
argued. He always ended up with “a
million paper slips and PostIt notes
of which it is impossible to get an
overview.” The computerized
approaches, on the other hand, had
consistently failed to address the
mobile nature of his work forcing
him to first take down information
about a task on paper, before enter-
ing it into the computer. This mem-
ber saw a great potential in overcom-
ing these problems using a digital
message pad as we had proposed. 

3. Messy support for “a messy reality.”
The secretary of the group argued
that DARWIN seemed “quite
messy.” She could not really concre-
tize what appeared to her as messy,
which perhaps, she argued, “is
because I don’t actually work with
support.” Group members involved
more actively in the support work
argued that DARWIN could not
facilitate their work if it was not
messy. They described their work in
terms of many initiated tasks, a rap-
idly and unpredictably changing
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work load, getting commissioned
“everywhere,” and so on: “I mean,
the reality is messy for us, you know,
it’s the nature of our job,” as one of
them put it. Accordingly, DARWIN
seems to meet the messy nature of
the work in the group. 

Another issue raised at the seminar was
how the common task space should be
used. The group concluded that it would
not be desirable to enter tasks with high
priority into the task space. The space
should not accept tasks that required a
detailed understanding of the customers’
work. It would be more suitable for rou-
tine tasks like updating system versions
and programming macros.2 The issue of
tracing the responsibility of tasks was
also raised, and the group came to an
agreement that the member given the
task is responsible for it, until it was
checked out from the task space. And al-
though tasks should not be left in the task
base forever — some kind of mechanism
alerting the originator after a period of
time was discussed — the application
was deemed more suitable for commis-
sions that were not time critical. Another
important aspect discussed during the
seminar was that the support staff should
not be using the task space if they knew
someone who could do this job well. A
better alternative would be to use the
mechanisms for direct co-ordination of
work, i.e. the others view, or forfeit using
DARWIN altogether.

Although the support group respond-
ed positively to our presentation of
DARWIN, some critical factors were is-
sued during the seminar. First, to estab-
lish a homogenous use of concepts to de-
scribe central aspects of the support
work, it would be important to agree on

which categories to be used and when. It
was also argued that it would be very im-
portant to establish these categories be-
fore the support group take DARWIN in
use — it would require much greater ef-
forts to change the use of categories af-
terwards. Second, it was argued that it
was important to establish the use ration-
ale before introducing the application.
According to some support group mem-
bers, a lack of common understanding of
the use partly explained why the previ-
ous experience data bases in the group
had failed. Third, it would be essential
that the support staff were trained in the
use of DARWIN, as well as the Newton.
Fourth, the application should not force
the user to “write the same word five
times before the machine understands
it.” The first version of the Newton oper-
ating system was criticized for its poor
handwriting recognition. However, this
problem seems to be considerably allevi-
ated in a more recent version. Fifth, as
we have argued above, DARWIN should
be as easy to use as possible, and extrav-
agant features should not be added to the
first version of the application. 

Supporting work with this class of IT
applications is potentially interesting be-
yond the IT support group for this re-
search organization, as many of its work
groups and units are dispersed geograph-
ically. 

5.2. Design briefings
Talking to the human factors specialist, a
cognitive scientist employed by the
group after we finished the first part of
our investigation, revealed a small set of
specific recommendations.

It should be possible to employ a fair-
ly elaborate classification scheme for as-
signed tasks. The specialist suggested,
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aligned with the IT support philosophy
of the group’s manager, that each item
could be classified as urgent or not, and
important or not. The result is a task to-
pology illustrated in Table 1, with priori-
ties in each entry. 

Obviously, there is much to say about
such a scheme, and we have chosen not
to implement it in DARWIN. First, it is
likely that the priorities of each task
would be situation and person dependent
as well. Second, an explicit representa-
tion of the table above would make the
interface of the applications too awk-
ward. We therefore decided to allow sit-
uated designation of priorities.

Furthermore, the specialist encour-
aged us to consider how to include more
open task specifications, for instance by
representing the network of people com-
petencies. Thus, the users could get some
help even if they did not know exactly
how to specify the problem, for instance
by getting directly in touch with col-
leagues. We think that this scenario is al-
ready addressed by DARWIN, since us-
ers are allowed to define problem catego-
ries of their own, to publish their special
skills and competencies to the rest of the
group.

The human factors specialist con-
cluded that the notebook metaphor
seemed logical and natural for its intend-
ed use. The layout is obviously different

TABLE 1. The task topology suggested in 
design briefing with human factors 
specialist

Not 
important

Important

Urgent 3 4

Not urgent 1 2

from the one that members of the group
create on an ad-hoc basis, but she
thought that “as soon as they get used to
that it will be really good!”

5.3. Technical evaluation
The programmer of DARWIN finished
the client prototype, and told us that the
specifications were good. One serious
problem was encountered, namely ex-
changing data between the Newton and
PCs, but this can be explained by the im-
maturity of the platform rather than the
conceptual design of the DARWIN ap-
plication. In future versions, other PDAs
and message pad computers will be con-
sidered, in particular with respect to the
connection toolkits they make available
to application programmers.

6. Discussion
Wagner (1994, p. 5) takes a perspective
on the networked organization as funda-
mentally based on computer systems that
offer the technical infrastructure for
“connecting many actors and for accom-
modating the fluidity of people and spac-
es within and between organizations.”
The proposed application for co-ordina-
tion of work and sharing documentation
seems to fit nicely into this conception.
Wagner distinguishes between so-called
emergent communication networks; de-
noting ensembles that continuously are
established and dissolved on an ad-hoc
basis, and formal networks. Emergent
networks can be work groups (task cen-
tered), as in our example above, coali-
tions (political) or cliques (social). In our
case-study organization, the network is
clearly task-oriented with a set of sup-
port requirements to a technology that
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can help them access the group function-
ality from a geographically distributed
location.

For the purposes of design, the ques-
tion of whether the network is a distinct
social form is probably not essential. We
depart from the notion that all organiza-
tions have some aspects of different ideal
types in them (see, Thompson & Frances
1991). The question is rather: what can
be elicited about the work, that is rele-
vant to the use of an application such as
the one outlined above, using the per-
spective on the organization as net-
worked? Wagner claims that the network
is typically loosely coupled, meaning
that the ties between the actors are weak.
This is certainly true in the decentralized
organization of work in the research
company. Few formal structures exist to
initiate and control work activities and
reward proper behavior (Kreiner &
Schultz 1993). The level of activity is to
some extent determined by the members
of the IT support group themselves, and
they are already planning and managing
their working day on an individual level.
Since the network is already based on
commitment and trust (Ciborra 1993, p.
58), there is less danger of items getting
stuck in the common task space than
might be expected. A bureaucratic organ-
ization of the work is not a feasible alter-
native since it would reduce the potential
of the members to carry out proactive
support work. 

Similarly, because of the loose cou-
pling in a networked organization, peo-
ple have different ways of accomplishing
their work. It is paramount that applica-
tions intended to support networks do
not require all of the members to use it
all of the time. Grudin (1994, pp. 101) ar-
gues: “A word processor that is immedi-

ately liked by one in five prospective cus-
tomers and disliked by the rest could be
a big success. A groupware application
to support five nurses that initially ap-
peals to only one nurse in five is a big
disaster.” Supporting “networking” rath-
er than group work only, DARWIN will
only have to be used by one person, as a
substitute for the manual notepad, in or-
der to be useful since it affords more
ways or organizing and navigating in the
data. Our intention is, however, to create
common information spaces as active re-
sources for the whole group. 

DARWIN does not unnecessarily bu-
reaucratize the support network because
each commission remains the responsi-
bility of the member who agreed to do
the job. Unless they chose to put the tasks
into the open, common task space, it re-
mains fully under their control. If it is
submitted to the group, it becomes part
of a more bureaucratic handling of the
flow of work, required to stop items from
disappearing. There is no increased con-
trol or reporting associated with this
however. In the DARWIN design, items
that go past their expiration date are sim-
ply returned to the sender, for renewed
attention locally — an alert mechanism
similar to the ones in the Coordinator
(Winograd & Flores 1986). The person-
to-person share involves face-to-face ne-
gotiation of the division of labor, and
does not open the work item up to further
bureaucratization.

The concerns raised by Orlikowski’s
(1992) well-known study of the use of a
shared information space, are less rele-
vant to this setting, we suspect, because
of the nature of the workplace. The net-
worked organization is based on mutual
trust and there is little to be gained for the
individual member by misinterpreting
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information supplied by others (Ciborra
1993). After all, the option exists not to
inspect or accept the work item. Compe-
tition is not a big issue, the positions
available in the group are products of
their physical localization and active
“networking” with a set of users in the
organization. The chances of IT support
group members misunderstanding or not
being able to use the information be-
cause it is interpreted out of context are
less than in the case described by Or-
likowski, because the tasks are less com-
plex. Also, while they are dispersed in a
network, the group members do know
about each other’s work and are, in a
sense, in context through doing similar
work themselves. 

7. Conclusion
The point of departure for this paper was
the empirical documentation of two
problems that seem likely to be frequent
in dispersed, mobile and networked
groups: how to share experiences and co-
ordinate work effectively. We have ap-
proached these problems by formulating
the following research questions: How
could we facilitate sharing and coordi-
nation in the dispersed, mobile and net-
worked group by means of IT? Informed
by the empirical work our suggestion
proposed in the paper is DARWIN, a
CSCW application supporting sharing
and coordination in the dispersed, mo-
bile and networked IT support group.
The design of DARWIN was informed
by close observations of the current work
practices in the group. The evaluation of
the application was positive, presumably
due to continuous design briefings and
close cooperation with the users. 

In this paper, we have aimed to pro-
vide a rich illustration of how the general
problem addressed could be resolved in a
specific case. The results of the research
presented here is the design, implemen-
tation, evaluation and discussion of the
potential incorporation of the DARWIN
application within the work of the IT
support group. Based on these results it
would be risky to draw general conclu-
sions. Therefore, we view the research
presented here as an initial investigation
of CSCW technology use in mobile, dis-
persed and networking work settings. To
make these ideas more generally applica-
ble, more empirical work and design ef-
forts are needed. 

Further research concerns eliciting
the general ideas of IT use for the mobile
work settings. We will elaborate on the
underlying architecture and protocol of
DARWIN, in order to suggest a more
general design framework for mobile
CSCW applications. We will also exper-
iment with wireless solutions and alter-
native interfaces to make further design
suggestions that fit the specific condi-
tions of the mobile worker. 

Notes
1Computer-based Mechanisms of Interaction in
Co-operative Work, Esprit Basic Research No
6225.
2An interesting comment inasmuch as we think
programming macros for a user would benefit from
a proactive approach.
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