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Abstract

Prototyping is often presented as a universal
solution to many intractable information systems
project problems. Prototyping is known to offer at least
three advantages (1) provide users with a concrete
understanding, (2) eliminate the confusion, (3) cope
with uncertainty. On the other hand, managing the
explorative and iterative aspects of prototyping
projects is not a trivial task. We examine the
managerial challenges in a small scale prototyping
project in the Danish healthcare sector where a
prototype breakdown and project escalation occurs.
From this study we derive a framework of strategies
for coping with escalation in troubled prototyping
projects; the framework is based on project
management triangle theory and is useful when
considering how to manage prototype breakdown and
escalation. All strategies were applied in the project
case at different points in time. The strategies led to
partial recovery of the project but not until several
coping strategies had been tried.

1. Introduction

It is almost trivial to find how many IS projects are
failing by not meeting the requirements or how they
exceed the original schedule and budget by far. These
kinds of projects are also termed “runaway projects”,
which can be defined as projects that fail to meet two
or all of the following three criteria: completed on
time, completed within budget, and produced the
desired functionality. However projects can be more or
less of a failure, meaning their degree of ‘runawayness’
can be placed on a continuum [1]. The underlying
behavior of runaway projects is characterized by Keil
et al. [2:631] as “escalating of commitment to a failing
course of action”. Escalation occurs when projects on a
failing course are continued instead of discarded or
redirected. Escalation can be defined “as continued
commitment to a previously chosen course of action in
spite of negative feedback concerning the viability of

that course of action” [2:634]. When escalation is
recognized the project manager or any other decision
maker can take action to de-escalate the project by
either ending it or redirecting it; for example by
redefining the project or by reducing the scope.
Generally escalation is perceived as something
negative but in some cases escalation behavior can be
economically prudent, when associated benefits are
underestimated and/or adaptations during the project
can lead to an increased project outcome [3].

One of the most difficult decisions for a project
manager is to terminate a project before the project
goal has been reached; consequently “projects are often
allowed to continue for too long before appropriate
management action is taken” [4:299]. Often the level
of sunken cost (the amounts of resources already spend
on the project) is given as an explanation for this
behavior. Thus Conlon and Garland [5] suggest that the
completion effect (the higher the degree of project
completion, the more willing the project manager is to
allocate resources to the project and let it continue)
influence the escalation commitment of the project
managers [6].

It can be difficult to gauge the degree of project
completion because it can be difficult to determine the
goal upon which to measure the project completion due
to the volatility in the scope of software projects [5].
The estimation of project completion becomes even
more difficult when dealing with iterative projects such
as prototyping projects where you may only have a
precise goal for the next iteration, and much weaker
and sketchy goals for the following iterations.

1.1. Prototyping

The prototyping method is characterized by a high
degree of iteration and user involvement in the
development process as well as building and evaluating
prototypes [7].

A prototype is a preliminary version of an
information system that models selected aspects of a
planned system. Prototypes offer solutions to many
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difficult systems development problems. Because
prototypes are tentative, these provide a mechanism for
improving the effectiveness of analysis and design in
volatile or dynamic situations. When used as a
participative approach to development of systems,
prototyping involves construction and use of
prototypes in collaboration with the prospective users.
The use of prototypes can shortcut communications
problems that arise in requirements definition [8-10] by
integrating users directly into the design process [11-
13]. Because of this feature, it is most appropriate in
settings where organizational technology learning and
user interaction effectiveness are  important.
Prototyping is effective because it provides meaningful
social interaction between developers and users [14].
Indeed, prototyping is even seen as a key mechanism
for organizational change in heavily computerized
organizations [15].

There are at least four different kinds of prototypes.
A mock-up prototype models physical aspects of the
final system. Mock-ups are non-executing versions of
systems built with cardboard boxes, wood or plastic,
perhaps even with people simulating the computer
operations [12, 16].

A throw-away prototype is perhaps the most
common category of prototype. It actualizes
requirements as specified as an executable system. It
is often described as an operational or “running”
requirements specification. Throw-away prototypes
include user interface prototypes that have limited
functionality but embody the human interfaces.

A quick and dirty prototype is an early
implementation without prior analysis and design. By
revising it until the users are satisfied, it can evolve
into the final system. A design-driven prototype used
for technical experiments, e.g. with a platform or
communication technology. Where design-driven
prototypes are for a pre-finalization “test-drive”, they
may implement a design that is very close to the
complete final system. However, for -efficiency
purposes, the final system is developed traditionally.

Finally an evolutionary prototype is a modifiable,
running model of part of a system. It is incrementally
developed into a final version, which is then used as
the production system. Evolutionary prototypes are a
form that underlies many release-oriented software
products.

Prototyping is a highly explorative, experimental
and evolutionary approach to system development, and
is one approach to solve the common problem of
fluctuating and conflicting requirements [11].

Development experts tout systematic use of
prototypes as solutions to many of the problems that
arise from extensive use of specifications. Prototypes
provide users with a concrete understanding of the

proposed computer system. They eliminate the
confusion and potential for misunderstanding that
originate from the interpretation of abstract
specifications, and replace this with meaningful and
direct communication between systems developers and
users [17]. Not surprisingly, prototyping is frequently a
prominent, perhaps optional component of larger
system development approaches. Prototyping is a
development method specially suited for exploring and
eliciting the requirements for a new system.

There are acknowledged limits to the usefulness of
prototyping. Prototypes usually operate inefficiently,
[18], large prototypes are often impractical [19],
prototypes can create the unrealistic expectations [20],
users may not sincerely engage until a significant part
of the system has been prototyped [13].

Thus project management of projects using
prototyping is difficult because it is dependent on
iterative activities. The basic management functions of
planning and control are complicated because plans are
supposed to change with each cycle, and control is
hampered by lack of meaningful progress measurement
coupled with the uncontrolled dependence on user
cooperation. [21]

1.2. Research Question: From prototype
iterations to coping

Originally our research was a study of prototyping
and use of iterations in the development of a health
care system. However, the study failed because the
planned use of prototyping failed which turned our
attention to the limits of prototyping. Our working
research question changed and then became: Why did
the iterative and experimental development process not
work out as planned?

This research question led our attention towards the
problems and difficulties of managing prototyping
projects mentioned above. The project was at various
points in time clearly on a failing course but was not
abandoned. Accordingly the project manager enacted
what could be called ‘escalation of commitment’. But
looking at the data we realized that the project
manager, at the same time as she was enacting
escalation behavior, at various points in time also tried
to cope with the problems in many other ways. She
redirected the failing project with a view to achieving
as happy an ending as possible, trying out different
strategies to cope with the escalation underlying the
runaway project. A careful analysis of our data using
analytical induction techniques [22] revealed that these
coping strategies could be characterized by the project
management triangle or “iron triangle” [23]. As
explained by this triangle, any human undertaking —
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like prototyping — will have to be performed with
scope, time and cost as constraints; a definition very
close to the three characteristics that define runaway
projects. We show an example of the project
management triangle in Figure 1.

Scope / Goals

Vil =
R ettt
RO

et
e
e R L R R R e bttt
Auminininnininiiiisiiiiiiiiiiiiniiiiiiiniiiiii,
R
VLSS SIS S I I IR LIS IS SIS SIS I

Cost / Schedule /
Resources Calendar time

Figure 1: The “Iron Triangle”

Scope refers to the proportions of the project that
could be the quality of the application, the anticipated
effects it is to obtain, and the functionality as well.
Scope is particularly problematic for iterative projects
because these can be vague and shifting. It makes
coping behaviour particularly “normal” in prototyping
projects because one of the project constraints is
expected to be changing. Time refers to the planning
of the project and how much time is set aside to the
different activities and how much calendar time the
project is to stretch over. Cost refers to the amount of
resources spent which in most cases would be man
hours and can usually be converted to a monetary
value. Often these three constraints are drawn as a
triangle, where each side represents a constraint. The
relationship between the constraints is then that one
side of the triangle cannot be changed without
influencing the others.

Consequently we changed our research question
one more time to the final question: What coping
strategies are used when managing problematic
prototyping projects and prototyping breakdowns? By
answering this question, we help explain the behaviour
of actors in prototyping failure settings (while not
directly explaining the causes of prototyping failures).

Accepting Changing  Ending
Timing | TC TE
problem
Resource
problem|  RA RC RE
Scoping| g sc SE
problem

Figure 2: The nine coping strategies

Using this research question, our data analysis
concluded that the coping strategies we saw enacted in
the health care system prototyping case all could be
related to one of the constraints in the iron triangle.
Furthermore we saw three types of coping behavior for
each of the three constraints: (1) Accepting, (2)
Changing, and (3) Ending. Together this can be shown
as a 3-by-3 matrix as in Figure 2 resulting in nine
coping strategies. The coping strategies in Figure 2 are
named by a two letter abbreviation, the first letter
refers to the constraint and the second letter to the
coping behavior. E.g. a resource problem coped with
by changing a course of action is named RC.

A timing problem arises when the time frame is not
suitable to reach the originally planned (and desired)
goal of the project. It can be coped with by accepting
the deadline and the possible goal that may be
achievable within the time frame (TA). This coping
strategy is shown in Figure 3.

Originally planned geal

TA coping strategy:
Accept the goal that is achievable
Continue with same activities

Achievable goal

Here we are today

Starting point

Figure 3: The TA coping strategy
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The timing problem can also be handled by
changing the schedule, adding new activities to the
plan and continue with the same originally planned
goal (TC). This coping strategy is shown in Figure 4.

TARGET
= Originally planned goal

TC coping strategy: —’
Add activities to head for
An unchanged goal -

/ Changing
course with a
nuntber of
new activities

Here we are today
Starting point

Figure 4: The TC coping strategy

Or we can deal with the timing problem by
stopping the project; meaning that we terminate and
end the project (TE), for example because we realise
that it is not reasonable to apply either of the other two
coping behaviours. This is shown in figure 5.
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Figure 5: The TE coping strategy

A resource problem occurs when the allocated
resources are not sufficient to reach the desired goal
and effects. Again we have three coping behaviours
possible. We can accept the goal that we now realise
can be achieved with the resources given (RA).
Alternatively we can change the course of action by
adding resources in order to aim for an unchanged goal
(RC). Finally we can instead end the project (RE).

A scoping problem is when the originally desired
scope con not be reached or when the goal becomes
less or non-desired. The cause could be market forces,
competitor actions, etc. But it can also be internal

forces that make the originally desired goal obsolete.
Top management may for example launch a new
strategy and the originally planned goal may have been
closely linked to the old one. Again, this type of
problem can be coped with in three different ways.
First, by holding on to the original goal — accepting it
no matter how obsolete it is (SA). Second, by changing
to a new scope (SC), or third, by ending the project
(SE).

2. Research method

To answer the research question we undertook a
case study in the Danish healthcare sector. Yin [24]
describes the case study method as “an empirical
enquiry that: investigates a contemporary phenomenon
within its real-life context, especially when the
boundaries between phenomenon and context are not
clearly evident” [24:13]. This approach was ideal for
studying the prototyping phenomenon in a context
where breakdowns in relation to expectations from
prototyping took place.

In order to secure multiple sources of evidence,
various types of data were collected from various
sources. We made participatory observations at four
full-day workshops where prototypes were developed
and discussed. The workshops were documented by
field notes and one of them videotaped. One author
was actively taking part in workshop facilitation.
Second, direct observation was applied through the use
of the forms in the healthcare environment before and
during a pilot test. A total of 61 hours of observations
were made, including evening and night shifts. Third,
one author participated in weekly status meeting during
the 8 weeks that the pilot testing took. Fourth, as an
evaluation after the pilot test, one author conducted
eight interviews with key actors in the case setting
using an evaluation questionnaire as well as attending
the evaluation workshop where the preliminary
evaluation was presented. Finally, a semi-structured
interview lasting 80 minutes with the project manager
was conducted.

The observational data were supported by various
documents from the project: official project reports,
PowerPoint slides from the workshops, specifications
documents, and log books from the healthcare wards
during the pilot test, to the joint evaluation report form
the vendor and the region.

All these data were transcribed and summarized.
For analysis we used analytic induction [22] which can
be described as a systematic examination of similarities
between various social phenomena in order to develop
concepts or ideas. Materially, we used analytic
induction to search for those similarities, and to
identify the nine broad categories of coping strategies
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(shown in Figure 2) as an answer to our research
question.

3. Case: A health care prototyping project

In 2006 an existing Electronic Patient Record
(EPR) system in one region of Denmark consisted of a
patient  administration system, a medication
administration module, a laboratory module for
viewing laboratory results, an x-ray module for
ordering and viewing x-rays, and a module for showing
the notes to the records.

It was decided to add a new Clinical Monitoring
(C-M) module to the EPR system. The new module
should replace various paper forms used for monitoring
vital values related to specific areas (i.e. diabetes,
stroke, asthma) with similar electronic forms. The
purpose of the forms (and thus also the C-M module)
was to monitor clinical information of the patients.

The scope of the project was first, to create
consensus about the possibilities and constraints in
using the old paper based system, and second, to
specify and configure the desired expansions of the
functionality of C-M.

To achieve this scope a participatory quick and
dirty prototyping strategy was chosen. A series of
configuration and prototyping workshops with
participation from the hospital, the healthcare region
and the vendor was planned. Further, to test the new
functionality of the C-M system, a pilot test was
planned and conducted on three clinical wards.

A project group was formed with involvement of a
doctor and 1-2 nurses from three different hospital
wards. The project group met for three workshops. The
tool behind the application was chosen based on its
configurability and ability to serve as a prototyping
tool.

The plan was for prototyping to take place during
the three workshops. The vendor was responsible for
providing the prototype tool and the person that could
(further) configure and develop the prototype as part of
the workshop.

3.1. Prototype Break down

However, both at the first and the second workshop
the prototype application tool was not ready. Instead
MS Word documents and later PowerPoint mock ups
were used. Participants complained that it was difficult
to relate to the very long (up to 40 A4-pages) and
technical documents. Thus, it was decided to add
another workshop into the project plan.

The vendor had not assigned enough resources to
the project — they were in need of both developer and

configurator resources; resulting in the missing
prototype. Not until after the second workshop were
project participants granted access to a very “raw”
prototype. And it was not until after the 3rd workshop
that the vendor assigned an inexperienced configurator
to the project. This configurator was new to the system
and not able to configure on-the-spot during the
workshop as planned.

The plan called for iterative prototyping and
participative development. Due to the missing
prototype the participants had no possibility for trying
and testing the electronic forms thereby getting an
impression of how they would work. Due to the
obvious shortage of vendor development resources it
was decided early in the process to cancel one of the
forms. Later, two other forms were suspended. This is
an example of the SC coping strategy (Scoping
problem coped with by changing scope). In the next
section we will give a complete analysis of where and
when which coping strategies were used.

The doctors were very determined to focus on and
improve the graphical presentation of the data though it
was at the expense of some of the more basic data
collection functionality (that could have especially
helped the nurses who collected the data). Thus
tensions between the goals of different users began to
fundamentally affect possibilities for obtaining the
overall effects.

After the workshops a pilot test period was
planned. The pilot test was to take place in real hospital
setting. As time for the pilot testing was coming closer
it was realized that two of the remaining five forms
would not be ready. Therefore it was decided to extend
the pilot test period from four weeks to eight weeks.

Due to problems with backup the pilot test starting
date was postponed two days. This had huge
unintended consequences. Notice that work plans in
the hospitals are normally planned 6-10 weeks in
advance. The personnel trained in the application were
scheduled to be working the first days of the test period
so they could train their colleagues both on day shifts
and night shifts. Thus the two day delay caused many
of the future users of the system to be untrained in the
new system until weeks after the start of the pilot test.

As described a series of events, mainly started by
lack of resources in the vendor organization, lead to the
breakdown. In such complex settings it can be difficult
to point out the exact cause that initiates the
breakdown. However, the coping behaviour by the
participants in response is more observable.

4. Case analysis

In this section we analyze the case using the
framework presented in figure 1. Later in the section
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we will analyze the prototyping project from an
escalation perspective.

We will use the first letter in each column and row
to specify where we place something in the framework.
For example TA refers to a Timing problem, the
Accepting coping strategy. As explained earlier the
three project constraints are interdependent so if you
change one it will affect the others. For example, if
there is a scoping problem handled by accepting the
“old” scope (SA) in most cases it may also influence
cost/resources and  calendar-time/schedule.  But
analytically we have chosen to label the strategies
related to the problem that appeared most dominant or
occurred first and gave rise to the other problems in
that particular situation.

Prototyping was a reasonable method to choose
within the case setting in order to obtain the knowledge
requested and needed in the project. Traditional all-in-
one implementations and traditional functionality
driven projects involve too much focus on the
technology itself and tend to neglect the organizational
circumstances [25]. Since a main purpose of the case
project was to identify organizational consequences,
such as changes in work patterns and division of labor,
prototyping was a suitable approach.

The first obvious prototype breakdown happened
when the prototype was in fact missing in the first
workshop. This breakdown caused the users to obtain
no concrete understanding of the application leading to
troubles in their contributing to the specifications. The
breakdown manifested itself at the second workshop
when the analyst explained about two different
structures in the application and asked the clinicians to
choose the one they preferred. The clinicians were then
obviously confused and wuncertain about the
consequences of their choice. If they had been able to
experience the implications of the two structures in a
prototype they most certainly would have had a better
understanding of the consequences of their choice.

4.1. Coping strategies in use

Creating a better overview was one of the main
effects specified in the beginning. In order to judge
whether the electronic forms created a better overview
than before, the physicians wanted to see a prototype
of the graphical overview. This could not be
established in the prototype in the beginning because it
took a lot more time than expected and development
resources were lacking. Instead a vast amount of time
was spent on making PowerPoint mock-ups of the
graphs. This can be characterized as a Scoping problem
where the coping strategy were accepting (SA) and
consequently introducing new activities to aim for the
same goal.

In the early part of the project — around the first
workshop - there was a great amount of uncertainty
about how the electronic forms would influence the
workflow and how they would work. This was difficult
to predict also because they had short time where they
could test the running prototype before the pilot test. It
did not ease the uncertainty that one of the remaining 4
forms was not ready until weeks after the pilot test was
started. As a consequence the pilot test phase was
extended by 4 weeks. This is an example of a Timing
problem and a changing strategy (TC).

The planned effect of one of the forms was to
support the medication of children by gathering data
from other systems. It was soon realized that it would
take too long time and too many resources to include
that in the prototype. So as a result the integration to
other systems was left out. Later this form was also
cancelled since without integration, it did not provide
any effect. This was clearly a Scoping problem handled
with a Changing coping strategy (SC)

The prototype was meant to support the design
specification in order to experiment with which design
could possibly lead to the desired effects of use. The
missing prototype resulted in uncertainty about
whether the desired effects could be obtained. During
the first three workshops this situation were accepted.
So here we have a Timing problem handled with
Accepting (TA). However, at the third workshop it was
decided to add an extra workshop focusing on the
desired effects and how they could be supported. So
the Timing problem persisted and was later dealt with
by a Changing strategy (TC).

The anticipated effects of the application could not
be assessed in the beginning of the project due to the
missing prototype. Later it was obvious that the
expected effects could not be obtained when the
electronic form associated with the effects was
cancelled. So here is an example of a Scoping problem
handled by a strategy of changing (SC).

The cost had been underestimated. At project start
both the region and the vendor estimated to spend 400
man-hours each but ended with spending respectively
1032 and 1250 hours. The region had no problems in
spending the extra amount of time — resulting in a
Resource changing coping strategy (RC). The vendor
however could not deliver the resources needed in the
beginning of the project to build and configure the
prototype. Consequently the first three workshops were
spend doing traditional specification on paper, a
resource problem with an accepting strategy (RA).
However later in the project the vendor provided extra
resources (RC) when a developer and a configurator
were assigned to the project.

Lack of resources in the beginning of the project
seems to be more critical in a prototyping project.
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What also seemed to be the case in this project was that
the vendor was bound by another iron triangle because
they had just got a large contract in one of the other
Danish regions. Accordingly they were not able to
deliver the resources at the time needed for this project.

Despite all the prototype breakdown challenges, the
project continued. During the six month project period
the project manager used many different coping
strategies in order to keep the project alive. It is
difficult to gauge whether that was a reasonable and
sound decision. Like other knowledge based projects,
measuring objectives and progress is difficult, and the
iterative nature of prototyping worsens measurement
by putting everything in motion. Retrospectively the
project manager regrets that the project was not
stopped or postponed after the second workshop. At
that time it was obvious that the vendor did not have
the resources and the project period would need to be
vastly extended in order to achieve the anticipated
effects. The result was both, a Resource, Timing and a
Scope problem which should have been coped with by
terminating the project — an ending strategy (RE, TE
and SE).

But stopping the project is also not a clearly correct
decision. Looking back more than a year later, the
project was not a dismal failure. In fact the application
has been used on one of the wards since it was made
available 18 months ago and is still in use on the ward
(as of June 2008). The ward mainly uses one form but
the electronic form has given them a better overview to
spot trends faster because they can compile data from
more than 24 hours at a time, which was the limit for
the old paper forms. Further the electronic forms are
never lost which has resulted in better accessibility and
better patient safety. But all in all we can place the
project in the lower end of the failure continuum; not a
complete failure, but one with some limited success
after a period of time

4.2. Prototyping and escalation

Retrospectively the project obviously was an
escalation of a runaway project. The project clearly
exceeded the original budget by requiring almost 300%
more man-hours than expected and the time schedule
was exceeded by 15-20%. It is more difficult to
determine how much of the desired functionality the
project failed to deliver, since part of the purpose of
this (and probably prototyping projects in general) was
to specify the essential functionality. But obviously
only four electronic forms were delivered, a little less
than the 60 % of the 7 forms that originally were the
goal to deliver and test. Ultimately only one form was
used on one ward. But the purpose of the project was
twofold. The purpose of the project was not only to

build and test the forms, it was also to experiment and
investigate the constraints and possibilities in shifting
from paper to electronic forms and to explore the
changes in work practice. And the latter purpose can be
said to be fulfilled in any situation except those in
which the project has been terminated.

It is reasonable to ask why the project was not
deescalated and terminated now that it quite clearly
was on a failing course. One explanation could be that
the escalation was not recognized. Escalations imply
that the project manager must be aware of the
unconstructive project progress, which can be very
difficult when managing prototype projects.

In the prototyping literature it is well recognized
that it is difficult to assess and report accurately on
project completion, since the iterative, explorative, and
experimental aspects of prototyping projects can make
it even more difficult to assess the degree of project
completion, even though the length and the scope of
the project is limited [21]. This seems especially to be
the case when the project has an experimental
character.

Another explanation can be the rising level of sunk
costs after a number of coping strategies. The more
money already spend on a project, the more difficult it
is to terminate it. The completion effect may also have
been present, believing that the project is closer to
completion that actually is the case. Again the nature
of prototype projects makes it difficult to asses how far
the projects are from completion — and what is the goal
that completion can be measured upon - the
experimental purpose or the building and testing of the
electronic forms.

While the three project constraints are
interdependent, the related coping strategies are not
only interdependent, but interactive. At the beginning
of the project, the participants attempted to persevere
with goals and timing despite resource limitations.
They coped with TA-RA-SA behaviour. As this broke
down, the strategy TC-RA-SA emerged. When this
strategy began failing, resources were added and scope
was reduced and coping behaviour became TA,-RC-
SC (where TA, is an attempt to achieve the “previously
revised timing” by changing resources and scope).
New coping strategies depend on previous behaviours
and interact with each other in emergent ways.

5. Discussion and implications

Prototyping is often presented as an ideal solution
because of its value as a communications vehicle.
Considered reasons for prototyping failure or
breakdown tend to be technical: the project scale or
complexity is too large for available resources. In the
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case at hand we had several examples of prototyping
breakdown and failure. For example the prototype was
not developed quickly enough in the early stages of the
project, and in the later stages it is only partly
functional. Figure 6 illustrates the process that the
project followed.

The events that start the process include (1) the
decision to prototype, which was taken of a meeting
between the region and the vendor two months prior to
the first workshop and (2) the initiation of a
prototyping project. In our example, the eleven person
project group began a series of meetings to guide the
prototype development. The first meeting (2) provided
the prototype initiation.

The crucial event in this process is the failure or
breakdown of the prototype (event 3). This kind of
event includes conditions where the prototype cannot
be built in time, or doesn’t operate. In our case, the
prototype did not materialize because there were no
developer resources to build it. As a result, project
advancement slips (event 4). Prototyping failure and
slipping project advancement has two impacts. The
obvious impact is that a non-operational prototype
cannot be reviewed, discussed, corrected, and fixed to
move to the next iteration. The second impact is on
communications. Because the artifact is not available
to facilitate communications among the project team,
the social “good” that proceeds from experiencing the
prototype not only does not progress, but appears to
regress. The absence of the prototype is not a neutral
event in terms of the impact on communications,
especially between developers/configurator and users.
The missing prototype leads to a high degree of
uncertainty and confusion as well as misunderstanding
between users and developers. Tensions grew between
different groups of users. The delay of the prototype
also affected the management of the project where it
initiated multiple forms of coping strategies or
behaviors as we have shown in Figure 2 and
exemplified in our case analysis.

Coping strategies are meant to have an impact on
any problem conditions that existed going into the
prototyping project, be it a Timing, a Resource or a
Scoping problem. Rather than having a neutral effect
on these problem conditions, failure in prototyping
exacerbates each condition. For example, in our case,
the IT group was a separate vendor organization. There
was substantial insulation between the using
organization and the IT organization. This distance
increased as the prototype failed, and the assigned
project manager recognized the project was doomed.
By ignoring the failure setting, she allowed the doomed
project to continue; although later speculating that the
Ending coping strategy would have been better.

1. Decizion to prototype

2, Initiation of prototyping

Enabling canditions: ‘
® Insular IT organization

= Limited It resources

= Limited analyst expertize \
= Conflictz among users

> Coping strategies:
= Accepting

= Changing

= Ending

3. Prototyping
breakdown

4, Project Advancement Slips

Figure 6: Coping strategies in context

There are other examples of unintended
consequences of coping behaviors. Because system
development resources were limited, the developer
narrowed the scope of the prototyping project and
determined how this scope should be narrowed without
consulting the users. The analyst in this case did not
have the necessary technical expertise to construct a
prototype without the developer. Following the
prototype failure, the analysts retreated to artificial
prototypes (PowerPoint depictions) and began building
traditional specification-based designs. Conflicts
between user groups also escalated. These were latent
and deep-seated conflicts, such as the professional
tensions between physicians and nurses. In the
presence of the prototyping failure, these conflicts
materialized as the missing prototype heightened
doubts and ambiguity over the system’s impacts on the
worklife of the various professional groups.

The coping strategies framework helps explain the
strategic behaviour of people in a prototyping failure
situation. While it does not explain the failures
themselves, future research is needed to investigate
whether the presence of these strategies provides
indicators of failures. The research above is grounded
on previous work in software engineering. Another
direction for future research could elaborate the
sociology reflected in these coping behaviours. Like
other participative approaches prototyping is a setting
where professional cultures clash and fields of practice
struggle with power, temporality, and other social
values. More work is needed to elaborate the
theoretical basis of the framework.

The framework developed and discussed in this
paper could be a useful tool for project managers
facing prototyping breakdown and project escalation.
The framework offers a way to consider more
systematically what to do; how to manage and cope
with the breakdown of prototyping in system
development projects. The framework can help to
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recognize the different coping behaviour earlier and
provide a possible warning indicator of project
escalation. If coping involves large changes, it may
indicate an imprudent response. The degree to which it
can be used to decide whether to stop a project is
unclear. Future practical work is needed to see if the
framework is useful in choosing and planning suitable
coping strategies for redirection of projects.

6. Conclusion

Prototyping is often presented as a universal
solution to many intractable information systems
project problems. Prototyping is known to offer at least
three advantages (1) provide users with a concrete
understanding, (2) eliminate the confusion, (3) cope
with uncertainty. A possible consequence of the
breakdown of prototyping is the direct reversal of these
advantages. Thus broken prototyping projects may be
evidenced by (1) user misunderstandings, (2) confusion
over the process and the product, and (3) rising
uncertainty. Direct management of these factors can
help recover from prototyping breakdown.

Based on an analysis of a prototyping project case
from the health-care sector we derived a 3-by-3
framework of coping strategies for managing
prototyping breakdowns; the framework was based on
the theory of the iron triangle for project management.
We found all the coping strategies to be applied in the
project case at different points in time. The strategies
led to a partial recovery of the project but the recovery
emerged not from a single strategy, but from an
interdependent and interactive process of using several
coping strategies in a sequence.
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