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Abstract

Successful implementation of IT-enabled change requires good management of the
change process and of the various sources of resistance that typically accompany the
introduction of such change. As a result, helping managers better understand the
dynamics of organizational processes is an important objective for IS and IT
educators. The EIS Simulation is a new computer-based multimedia simulation that
allows managers to experience the process of introducing an EIS in a fictitious
organization. It has been used extensively over the last two years with groups of
management students and executives. The paper presents the simulation, discusses
its potential pedagogical benefits, possible extensions and its use in a research
context. More generally, the EIS Simulation provides a first step in the development
of a new generation of pedagogical tools: computer-based Organizational Games
exploiting the potential of multimedia and object-oriented technology to provide
managers with realistic experiential learning environments.

Over the last decade, the world has been changing so rapidly that one can no
longer imagine managing in a "steady state". The need to continuously adapt and
change has become a given in managerial life. In no other domain has this
observation been more relevant than in the field of Information Technology (IT),
which has become a major catalyst and enabler for organizational change [43, 47,
70, 77]. Companies increasingly call on advanced IT solutions such as Executive
Information Systems (EIS) [19, 20, 78], groupware, Intranets [37] and other types of
computer-based information and communication systems, to support major
change initiatives leading to the redesign of work processes, information flows,
responsibilities for resource allocation, and decision making.

Implementing IT-enabled change presents a number of challenges. Some
challenges are related to the presence of technology (e.g., technical difficulties, fear
and limited skills of users), others are more simply associated with the very notion
of change. Whenever processes are redesigned or the availability of information is
modified (e.g., detailed information is made available to a larger, or simply a
different group of individuals), work habits must be changed, existing social
patterns are threatened, and the power and influence structure that has slowly
evolved over time can be abruptly destabilized. Noting an alarmingly high rate of
failure in the implementation of advanced IT solutions and, more generally, of IT-
enabled change, many authors in the academic literature and popular press alike
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have pointed out that embarking on such projects is a challenging task that
requires managers to have a sound understanding of the organizational
implications of implementing new technology-based systems [16, 29, 36, 42, 58, 75],
and of the different strategies and tactics to be applied in order to reduce resistance
to change [28, 46].

Managers have a number of means to improve their knowledge of the "do's and
don'ts" of the management of IT-enabled change: first, they can read; countless
books and articles have been written on the subject. They can also take part in a
management training program, which might propose a number of pedagogical
approaches to the subject, such as lectures, discussions, case studies or various
experiential learning exercises, but typically, no computer-based simulation.
While computer-based simulations are available to study and discuss many areas
of management, the limitations of the traditional algorithmic approach make it
difficult to model the complexity of the dynamics occurring within an
organization.

The EIS Simulation [4] is a multimedia management simulation game allowing
managers to experience the process of introducing a new EIS in an organization. It
is an example of a different type of simulation, based on the Business Navigator
method [5, 7], which makes it possible to represent realistically more complex
environments. The EIS simulation is used throughout the paper to illustrate the
design and impact of such advanced learning technologies on management
development. In particular, the paper illustrates and discusses the simulation's
innovative design, the way we use it in management development programs and
its potential pedagogical benefits. The paper concludes with a discussion of
possible developments and extensions to the simulation, and of opportunities to
use the EIS Simulation as a data gathering tool to investigate various research
issues.

Description of the simulation

The primary objective of the EIS Simulation is to focus managers' attention on key
issues involved in the implementation of organizational change, in particular
when such change is driven, enabled or accompanied by technical systems such as
Executive Information Systems, computerized accounting systems, or sales
support systems. The simulation presents learners with the challenge of
introducing an innovation in a fictitious company. They dispose of 120 days
(roughly six months) of simulated time to convince the members of the company's
management team to adopt a new Executive Information System (EIS).

EISs are computer-based systems belonging to the broad category of Management
Decision Systems [5, 6, 71]. Introduced company-wide, they are intended to
enhance top management efficiency and effectiveness by modifying, streamlining
and hence improving information and communication flows [66]. The process of
implementing an EIS has been selected for the purpose of this simulation as EISs
are part of a class of computer-based management systems which (1) are becoming
increasingly popular in organizations [45, 62], (2) provide a concrete example of
innovative systems that have a tangible impact on the way managers work, gather,
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share and process information, and communicate [35], and (3) are generally
difficult to implement and likely to generate different forms of resistance [10, 75,
78].

To increase realism, all the managers in the simulated company (the "change
recipients") have been modeled to display different behaviors, characters, attitudes
towards change and patterns of resistance typically encountered when trying to
implement innovative projects in practice. The interactive and multimedia
components of the EIS Simulation provide a realistic experience challenging
learners to influence the attitude of the change recipients. This objective is
achieved by:

(1) gradually "discovering" the company's formal and informal networks (who
are the "key people"? who is likely to resist? who is having lunch with whom?
who might play a "gatekeeper" role? etc., see Figures 1 and 2),

(2) gathering information about the members of the management team (see
example in Figure 3),

(3) developing a change strategy (bottom-up, top-down, etc.), and

(4) implementing this strategy by selecting "tactics" from a set of 18
Organizational Development tactics used to introduce and spread change in
organizations [11, 12, 34, 46, 67].

We typically group learners in small "change agent" teams and give them about
two and a half hours to "play the game". At any moment during these 2.5 hours,
the team can select and implement change tactics. For example, they can organize
workshops, individual meetings or pilot projects, invite external experts to offer
seminars, select managers to be sent to executive development programs,
disseminate information through the company's newsletters or electronic mail, etc.
Learners are provided with a brief description of each tactic in three screens
similar to Figure 4. These screens only describe the tactics and provide no hint as
to their possible impact on the organization.

As in real life, where planning and implementation of a change tactic takes time,
each of the tactics made available to the team consumes a certain number of days
of simulated time. The simulation's six month clock is only affected by tactics
being implemented; discussions among team members consume real time from the
team's 2.5 hour allotment, but no simulated time. Each tactic also triggers some
impact on the organization. This impact is conveyed immediately to the learners,
in the form of a brief feedback statement and a certain number of positive or
negative "attitude points" attributed to relevant members of the management team
(see the right hand side of Figure 5 for an example).

Within the EIS Simulation, the attitude of each change recipient is displayed as a
dynamic variable reflecting one of the four stages of Awareness, Interest, Trial, and
Adoption. As proposed by Jick [46]: "Adoption of change moves in a series of well-
defined stages. The first stage is Awareness, in which the individual is alerted to the
existence of something new. Next is the Interest stage, in which the individual
gathers information and an aroused level of curiosity. This is followed by the
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Figure 1: Organizational chart of the simulated company
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Figure 2: Three layers of informal organizational networks
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Figure 3: Example of information (left hand side) gathered be selecting the Personal Profile tactic (right hand side)



TACTICS
ELECTRONIC HAIL: Send a brief electronic
mail to everyone on the top management team
explaining your ideas on why an EIS makes
sense for them. (1 day) AWE- All of the top
managers have an individual E-mail account.

MANAGEMENT TRAINING: For five members of
the top management team, organise a week long
residential training programme at a nearby
business school on the potential benefits of
an EIS and how to actually use such a system.
(5 days) AWE- You do not attend the
programme, but it takes a considerable amount
of your time to plan it. In addition, managers
can only attend such programmes once a year.

DIRECTORS MEETING: Organise a special
interdepartmental meeting in the main
conference room with all the five directors
and the CEO to share and discuss thoughts and
plans for the EIS project. (3 days) AVM--
Directors are informed that they can also
bring along Managers from their department.

IJORKSHOP: Help one of the top managers to
organise and lead a demonstration and
discussion session on EIS for all the top
managers interested in the topic. (5 days)
AWE- - This will provide the opportunity for
the workshop leader to share and gather views
and experiences on EIS.

FACE-TO-FACE MEETING: Fix a meeting with
one of the top managers in order to persuade
him/her that the EIS would make sense to
implement. (1 day) M77F- The meeting will
take place in the manager's office.

COFFEE BREAK: Spend some time at the
company bar in order to see which groups of top
managers meet regularly for a coffee. (3 days)
AWE- - These groups will not change, and the
list will remain available throughout the
simulation.

Figure 4: Sample set of OD tactics (both information gathering and action-oriented tactics)



Appraisal/Trial stage, in which the new idea is tried out in a trial operation. The
final stage is Adoption, in which the individual incorporates the innovation as a
part of the resources he or she uses on the job. It is an orderly process through
which all individuals must pass who become adopters."

The attitude of the members of the simulated organization's management team
thus varies positively or negatively along these four stages until the manager
adopts the innovation, at which point his/her attitude is assumed not to change
anymore. Learners can continuously monitor change recipients' attitudes through
the simulation's dynamic control panel, displayed on the left hand side of Figure 5.
On this panel, the black dots (•) represent attitude points, while the dashes (-) are
part of the information obtained through the "personal profile" tactic. They
provide an indication of the distance that will need to be covered for the given
manager to adopt the EIS. Note that this panel of the simulation reflects the
change recipients' "real" attitudes, which is a simplification of reality; in real life,
managers often disguise their resistance and pretend to be on board while they
covertly resist. Change agents must then try to identify the recipients' real state of
mind. Learners in the EIS Simulation are spared this difficult process, as the left
hand side of Figure 5 tells them the "truth" about each recipient's positioning in
the four stages of the adoption process.

The impact of a given tactic on a given change recipient is modeled as a complex
set of interactions between several dimensions, including:

• the recipient him/herself (each manager is modeled to display a
different behavior and willingness to move through the four stages),

• the tactic chosen,

• the timing at which the tactic is applied (e.g., managers will typically
be more inclined to get involved in a pilot project when enough interest has
been developed to reach the "trial" stage than at the initial "awareness"
phase),

• past decisions made (or not made) by the change agents, and

• the attitude of the targeted change recipient's "relevant others" (e.g.,
the recipient's boss and members of his/her formal and informal network).

In addition to the immediate feedback triggered by learners' actions, the
simulation also includes some computer-initiated feedback that is typically
triggered by the attainment of some pre-defined condition. For example, change
agents who fail to generate a certain level of interest by the middle of month three
receive a "spontaneous" message warning them about lack of momentum in their
change effort and lose some points as a result. Similarly, securing the early
adoption of some individual(s) generates a positive cascading effect, separate from
the specific feedback of the tactic that led to the target's adoption.

This complex set of interactions is further enriched by the introduction of some
random effects. The impact of these effects are typically fairly small. For example,
the rules will specify that tactic X applied on recipient Y under conditions Z will
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Figure 5: Main screen of the simulation, featuring (on the left hand side) managers' attitudes toward the
project at this point in time and (on the right hand side) the feedback on the last tactic used. The bottom
right part of the screen indicates that 30 simulated days (out of 120) have already been used by this team.



trigger an impact belonging to a "positive" duster. Within the "positive response"
cluster, some responses are more positive than others and the wording of the
feedback is correspondingly different. In a number of cases, the selection of the
precise response is made randomly within the given cluster. This minor level of
variability was introduced to (a) enhance the simulation realism by decreasing
slightly the predictability of the feedback received by participants, and (b) increase
the diversity of the experiences encountered by the various teams of learners in a
given class (we will come back on this issue later in the paper). It is clear,
however, that the impact of the random factors on the simulation outcome is quite
small compared to the impact of learners' actions.

In real life, this complex set of interactions will lead to as many different sets of
payoffs as there are different environments, which is to say, a very large number!
As a result, we cannot claim that the reinforcement provided by the EIS simulation
models what learners would encounter in a "typical" organization; there is no such
thing as a "typical" organization, and the organization depicted in this simulation
is unique. The selection of the rules defining the impact of various tactics in the
EIS Simulation was informed by various studies referenced above and by the
collective experience of the design team. It is clear, however, that these rules are in
some measure arbitrary and that another team of designers would have come up
with different rules. This would be problematic if the simulation was used and
presented as a normative approach to management of IT-enabled change, but it is
not problematic when the simulation is used to open up a debate and stimulate
discussion as we describe below.

Like pilots in a flight simulator, managers using the EIS Simulation are given the
opportunity to test their change management skills in a highly dynamic and
complex environment. After the actual simulation, participants typically review
and debrief their experiences, sharing and comparing their successes and failures,
discussing the patterns of resistance observed in the simulated company, and
linking their experience with actual change processes taking place within their
companies. This process is further described in the section entitled "pedagogical
perspective".

Design Perspective: Towards object-oriented, multimedia simulations

Simulation models have been developed and used extensively since computer
technology became available. Although the first applications focused mainly on
the analysis of complex military problems [76], a number of formal models rooted
in disciplines such as economics, politics, sociology, and engineering were
translated into simulations [41, 61]. Such simulations were designed either for
research purposes, or as effective, action-oriented pedagogical tools for acquiring
specific skills, e.g. those of airplane flight crews [1].

In the early 1960s, simulations started to appear in the management field, first as
an aid to decision-making for governmental officials in fields such as
transportation and health-care [14], and later as a management training tool [18,
80]. Since then, instructional simulations have been used extensively to teach
managers at all educational levels [32], with a particular emphasis on the
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development of decision-making and business management skills and concepts
[31, 38, 48], marketing [2, 56, 57], international relations and political decision
making [40] as well as other general management subjects [25, 26, 30, 33, 44, 48].
Today, management simulations have attracted the attention of a large number of
researchers and educators and are considered a cornerstone of management
development [55, 81].

The key step in the design of traditional instructional simulations is the
development of:

(1) a formal model of a real system (e.g. a market, an economy, an ecological
system, or an organization), and

(2) an elaborate set of algorithms reproducing the dynamics of this system.

Once these two components have been determined, an interface is added to
display the current state of the system in textual or graphical format, and to allow
users to iteratively manipulate a predetermined set of high-level system
parameters (e.g. the price of a given product or the allocation of resources to a
given process). Every time one of the system parameters is changed, the
simulation algorithm is used to compute the resulting changes of the system state,
and to feed it back to the user through the computer interface.

Over the last decade, different alternatives to the traditional algorithmic approach
outlined above have been proposed. The objective of these alternative design
approaches was (1) to enhance the flexibility, transparency, and extendibility of
simulation programs, and (2) to enable the simulations of situations in which an
algorithmic approach is not suitable given the complexity and the qualitative
nature of the relationships between system components. The EIS Simulation
described in the previous section belongs to the class of simulations which aims to
recreate the complex dynamics of people interacting within an organizational
context [27, 54, 60, 73, 79].

From a design perspective, the EIS Simulation is based on the Business Navigator
method [5, 7], a conceptual model guiding the development of so-called Virtual
Interactive Business Environments (VIBEs). VIBEs are realistically simulated
business contexts which can be explored incrementally in the course of a "virtual
visit/experience". This approach differs substantially from the algorithmic
approach used to develop traditional simulations. First of all, the formal model of
the real system underlying the simulation is not defined in terms of a set of
dependent or independent variables, but through the high-level specification of
classes of objects. Such objects represent high-level system components (a person,
a resource, a process, a location, etc.) and are modeled individually in terms of:

(1) their representations (i.e. the set of mechanisms determining how an object
component can be displayed within a VIBE). For instance, an object of the
class "manager", depending on the system state or on what the user wants to
visualize, might be represented by its name and title, by pictures, video
sequence, animations, etc., exactly as a thermometer might be represented by
a graphic, a technical scheme illustrating the way it functions, the indication
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of the temperature it measures, or by a number representing its price, or
weight.

(2) their behavior (i.e. the set of mechanisms determining how an object
component evolves over time and interacts with other system components).
Within a VIBE, object behavior is modeled by associated "methods". Such
methods determine the type of events (environmental stimuli) to which a
particular object reacts, as well as when and how this reaction takes place.
For instance, an object of the type "manager" can have an associated "method"
by which it regularly "observes" another object (e.g. one from the class
"director", a class which represents a specialization of the more generic class
of "managers"). Depending on the result of this observation, the method
might then trigger a specific reaction, e.g. update an object's characteristic
such as its "attitude towards change", or activate other system components
(every system component included in a VIBE can send messages to other
system components, which can in turn respond to this stimulus using their
associated methods).

(3) their characteristics (i.e. the set of variables by which every object is described
in a unique way). For instance, the characteristics of an object of the type
"manager" can include variables determining its name and title, its picture, its
attitude towards change, its seniority in the company, the amount of
resources it controls, and its relationship to other objects (e.g. the "Boss"
variable would contain the identifier of another object corresponding to the
manager's hierarchical superior).

The set of all the objects included in a VIBE defines implicitly three levels at which
the user is able to interact with the system ("navigate"): the Physical Network, the
Organizational Network and the Information Network. These three levels are
illustrated in Figure 6:

The concept of navigation on the first level (the Physical Network) is
straightforward. The user "moves" in the space defined by the set of all the
representations associated with the system components, manipulating and
interacting with them. As described elsewhere [5, 7], organizational simulations
can profit from representations based on 3D, "navigable scenes", and virtual reality
technology, which provide the impression of being immersed in a physical
business environment, walking through corridors and public spaces, entering
offices and attending meetings. The Physical Network determining the user
interface of the current version of the EIS Simulation does not reach this level of
sophistication (illusion of physical "presence") but enables the user to easily
display and operate with different types of object representations, including
pictures (e.g. of individual managers), textual descriptions (e.g. of tactics the user
can activate), graphic representations of relationships between objects (e.g.
organizational charts and informal networks) and of important state variables (e.g.
a "control panel" displays dynamically changes in the managers' attitude described
in terms of awareness, interest, trial, and adoption, as explained in section 2).

At the second level, all the system components (managers, tactics, networks, etc.)
are described in terms of their dynamic behavior. From the user's perspective,
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navigating at this second level (the Organizational Network) corresponds to
interacting with individual system components (e.g. the managers or the tactics)
and observing the resulting feedback generated by the methods associated with
the activated objects. For instance, a specific tactic can be used in the EIS
Simulation to try to meet one of the managers. In this case, the object representing
the tactic will "send a message" to the object representing the targeted manager. A
method associated with the manager will determine the reaction. Such a reaction
can range from not accepting to attend the meeting, to triggering a positive (or
negative) cascade of events. For instance, involving the Human Resource Director
early on in the change process can have indirect consequences, as this particular
manager will proactively influence other managers. The dynamics taking place at
the level of the Organizational Network is hence determined by the locally defined
methods and takes the form of dynamic "message sending" between objects and
the generation of new events. These events determine changes in the
characteristics of the system components (managers will, for instance, change their
attitude over time) as well as the information accessible to the user via the Physical
Network.

Finally, the third level illustrated in Figure 6 represents a structured repository for
the data associated with the system components modeled in the Organizational
Network. All the object characteristics are hence included and stored in the
Information Network in form of static or dynamic data such as video and audio
tracks, documents, organization reports, and database files. To guarantee logical
and physical independence, data stored at the Information Network level can be
accessed only by activating corresponding methods defined at the Organizational
Network level. For instance, in the EIS Simulation, the Information Network
includes data on all the characteristics of all the system components, including the
attitude of each manager, the information accessible through the activation of a
given tactic, the characteristics of different networks to which managers can
belong, etc.

The set of all the objects included in a VIBE also defines implicitly the dynamics of
the global system, which results from the (locally defined) behavior of its
individual components instead of relying on an algorithm or on a similar global
control structure. From an implementation perspective, organizational
simulations based on the Business Navigator method can hence employ object-
oriented technology instead of more traditional procedural programming
languages to implement the 3-level architecture described above. For instance, the
current version of the EIS Simulation is implemented using HyperTalk as a
programming environment.

This approach can be used to model situations in which an algorithmic approach is
not suited given the complexity and the qualitative nature of the relationships
between system components. In addition, it greatly enhances the flexibility,
transparency, and extendibility of the simulation model. For instance, within the
EIS Simulation, every manager populating the simulated organization (the VIBE) is
modeled individually in terms of generic attitude towards the proposed change,
willingness to interact and collaborate, membership of formal and informal
networks, control of organizational resources, and individual reactions to different
types of events taking place during the simulation (e.g. the organizational
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development tactics implemented by the user). The adoption of this approach
makes it particularly easy to:

(1) extend the system with new components (e.g. through the introduction of a
new manager, for instance a union representative, in the simulated
company environment, or with the extension of the tactics the user can
activate),

(2) incrementally encapsulate sophisticated or highly specialized behavior into
existing system components, in order to observe the effect of such local
changes on the overall dynamics of the system, and

(3) enrich the quality of the interface (the Physical Network) and indirectly of
the learning experience [13, 64] by adding multimedia items such as sounds,
graphics, and videos to the individual system components.

Pedagogical Perspective: Improving learning efficiency and effectiveness

One of the key characteristics of simulations used in an educational context is to
enable learners to acquire experience by encountering complex situations resulting
from their own decisions [51, 72]. This factor, combined with the fact that learners
are not forced to deal with verbally abstract descriptions of problems, but with
realistic situations in which they have to perform a real role, has been
demonstrated to have an impact on learners' motivation [74], as well as on their
satisfaction and involvement with the learning experience [24, 65]. Simulations
have also been found effective in terms of long-term retention of knowledge [15]
and of increased interest in the subject taught [17, 59], as students exposed to a
subject through simulation techniques tend to display a strong inclination to seek
additional information outside the classroom.

Since 1994, the EIS Simulation has been used by a variety of instructors in well over
one hundred modules, in MBA and executive programs both in business schools
and companies. Taken together, the co-authors of this paper have personally led
over fifty such modules. The other modules were managed by colleagues at
INSEAD and other academic and consulting institutions, with whom we have had
numerous conversations about their experiences using the EIS simulation. Aside
from one common factor (virtually all our participants had some managerial
experience), we have worked with groups of managers featuring all possible levels
of diversity in terms of hierarchical level, cultural and professional background,
and type of industry; from the small top management group of a national
manufacturing company to large international groups of consultants.

For the vast majority of EIS-based modules we have been associated with, we have
collected participant ratings and feedback for the module and/or the instructor.
This feedback has helped us over time to fine-tune the simulation and the way we
were using it, but the quantitative ratings were not collected systematically nor
uniformly enough to be aggregated to provide statistical evidence on the effects of
the simulation itself. We also do not, at this stage, have systematic quantitative
data on the amount and quality of learning associated with the simulation. As a
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result we cannot yet "prove" that the simulation leads to more effective or more
sustainable learning than other pedagogical approaches such as lecturing or case
method teaching. We are fully aware that this is an important priority for future
work and we discuss the issue in the next section of this paper.

In the meantime, we do have qualitative reactions from modules involving over
3,000 managers and about ten different instructors over a period of almost three
years. This diversity has given us a rich experience base and feedback on the
design and delivery of the simulation. The major trend of this feedback is that,
when conducted under conditions we describe later, EIS-based modules are
overwhelmingly rated as an enriching experience by both learners and instructors.
More specifically, participants in executive programs regularly contact us to ask
how "they could bring the simulation to their company and have their colleagues
go through the same experience". Such inquiries have occurred both shortly after
the end of the module and weeks, in a few cases, months after the module.
Similarly, several consulting firms have acquired licenses to use the simulation
with their clients in the context of assignments involving significant change.
Finally, a growing number of instructors at and outside INSEAD are now using
the simulation both in MBA and executive programs. While these observations
cannot replace carefully collected quantitative data, they constitute encouraging
feedback on this approach to helping managers better understand the dynamics of
IT-enabled organizational change.

Based on these observations, the rest of this section describes:

(1) Four types of pedagogical benefits offered by modules based on the EIS
Simulation (substantive evaluation).

(2) Two enabling factors that contribute to make such modules an efficient and
effective learning experience (procedural evaluation).

EIS Simulation -based learning modules: Four types of potential benefits

Modules based on the EIS Simulation typically run over four to four and a half
hours, starting with a half-hour introduction in class, followed by a "run time" of
about 2.5 hours (in groups of three to five participants), a group debriefing of up to
0.5 hour, followed by a one hour class debriefing. Whenever possible in executive
programs, we run the simulation in the morning and continue the debriefing and
discussions in the afternoon, thus making the module a full day long, but the basic
EIS-based module runs over a long half day.

Participant and instructor feedback often focuses on the simulation's sophistication
and its ability to trigger interesting and often passionate discussions. In our view,
the simulation is very effective on two counts: (1) it highlights several important
dimensions of effective change management, and (2) it creates a more fertile
ground for subsequent class discussions on the subject. Combined with the group
interactions that accompany the simulation, the modules present fur types of
potential benefits:
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Highlighting some "basic rules" of change management

The first benefit comes from the direct feedback that learners get interactively
during the simulation. The architecture of the EIS Simulation, the vast number of
possibilities of action its offers and its stochastic components allow for each run to
be a unique experience. As a result, each team gets different feedback, leading to
the identification of different learning points. Still, the EIS Simulation is designed
to highlight a number of basic, quasi-universal "rules" of change management.
Virtually all teams will trigger feedback emphasizing the following four
dimensions:

(1)The importance of "understanding the terrain" by collecting background on the
management team. This includes understanding the importance of managers'
formal power (e.g., for many tactics, subordinates respond more positively
when their boss has already decided to adopt) as well as various sources of
informal power (e.g., the simulation forces participants to go through
"gatekeepers"; managers who command little respect within the organization
bring small "returns" while working with opinion leaders yields significant
"ripple effect"; the same principle applies with members of informal networks).

(2) The importance of developing and maintaining momentum in the change effort
(e.g., the system triggers positive or negative reinforcement depending on the
pace of progress).

(3) The importance of communicating regularly both up and down (e.g., the
simulation rewards communication tactics, but some more than others,
highlighting the need to adapt to different communication methods and
patterns across organizations).

(4) The fact that receptiveness to change tends to be unevenly distributed within
organizations. (e.g., the managers of the simulated company react quite
differently to change tactics. This of course implies that some members of the
organization might be easier to "convince" than others, which may influence
the order in which managers get "targeted").

It is virtually impossible to go through the EIS Simulation without getting feedback
on these four dimensions (see Table 1 for examples of feedback messages provided
by the simulation). Interestingly, these "quasi-universal rules" are typically not
new for experienced managers. Most participants "already knew" them. They are
typically not controversial either; virtually all participants agree that these are
indeed important points. Yet many participants fail to apply this "non-new" and
"non-controversial" knowledge! This is of course a common observation for
educators; knowledge is not always implemented by learners; often we "forget"
things, or rather this knowledge seems to be stored too far in our mind to be
brought to bear into decisions we face.



Table 1: Examples of feedback provided by the system

User-selected Tactic or System-initiated event Qualitative Feedback
Face-to-face meeting with Linda Dubois "Linda Dubois realised very quickly that you
(user-selected tactic) were not very well-prepared and found an excuse

to quickly interrupt the meeting without giving
Example of negative outcome in case no information you the time to really come to the point. Now, at
has been gathered on Linda Dubois prior to the
meeting.

least, you know more about Linda!

Before a meeting, always get some background
on the people you want to convince or involve!"

Workshop with Ken Lee (user-selected tactic) "You chose a top manager whose professional
judgment is well respected. The attendees who

Example of positive outcome due to the appropriate were already interested are now prepared to
and timely choice of Ken Lee as a Workshop leader. move closer to adopting the system. Each of Ken

Lee's fellow coffee drinkers also start developing
a more positive attitude."

Ouestionnaire (user-selected tactic) 'The Organisational Effectiveness Manager
doesn't understand why you're apparently

Example of negative outcome. getting into her territory. Schedule a meeting
with Tina Fein, otherwise everybody will start
thinking that you are insensitive to defined roles
in this company."

Directive (user-selected tactic) 'The CEO is offended by your strongarm
Machiavellian approach and says that your

Example of negative outcome. credibility has been weakened by such a request"

Seek Advice from Ivan Skull (user-selected tactic) "This was smart of you. Ivan Skull was waiting
to see if you'd take the time to meet personally.

Example of positive outcome. He would have become a big obstacle if you
hadn't involved him."

System-initiated event "After almost three months you have not
succeeded yet in getting the CEO fully interested

Example of event with negative impact (due to a lack in the EIS project! The directors are puzzled. If
of involvement of the CEO) the CEO is not so interested, why should they

help you in implementing the EIS?"

System-initiated event "Convincing George Glenn was a very good
move! He is happy with the EIS! He has finally

Example of event with positive impact (due to early recognized that it will provide a tool to change
involvement of the Human Resource Director) and improve management style and efficiency at

EuroComm, and is willing to help you by
sending a strong memo to the other directors."

Consistent with prior research on simulations, participant feedback suggests that
the interactive and multimedia nature of the pedagogical experience makes it more
vivid and memorable. The interactive nature of the system makes the feedback
received a function of participant actions, which gives participants an active role in
their learning process. The multimedia dimension (e.g. managers have faces and
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backgrounds, feedback comes through both written and sound formats) increases
the appeal of the experience. As a result, the simulation helps bring some of these
"golden rules" back into "core mental space" in a vivid and thus more memorable
way.

The EIS Simulation also raises a number issues that are more subtle and less
unambiguous than the "golden rules" presented above. For example, the system
rewards change agents for not "leaving too many individuals too far behind" in the
change process. This is not an unreasonable position. Yet, in practice (as well as in
the simulation), some change recipients are extremely difficult to bring to the
adoption stage. As a result, given non trivial time constraints, one may decide to
leave one or two targets "behind" to focus instead on more numerous and
receptive "targets". This is not a clear cut point, and the learning benefit comes
from identifying and framing (a) the tension ("where is the fine line between
capitalizing on innovators and neglecting the potential "resisters"?) and (b) some
of its major dimensions (e.g., how influential is the "apparent resister" the change
agent is tempted to "leave behind"?).

The identification and analysis of such issues can occur individually following
feedback from the simulation, but both aspects benefit from group and class
interaction. The class format helps identify such learning points by incorporating
more strategies and tactics than a single team can have tried, and both group and
class interaction can enhance the quality of the analysis by bringing more views
and experiences to bear. The benefits of group and class interaction are discussed
further below.

Creating "open space" for learning

It is well known that there can be no effective learning without some
dissatisfaction with the status quo (see, for example, [53, 63]). This observation is
particularly important for domains such as change management, where (i) many
of the pitfalls are implementation-related (as opposed to conceptually complex),
and (ii) most managers have some experience with the subject. As a result,
managers have a tendency to think of themselves as experts and to walk into the
classroom with a correspondingly low "dissatisfaction with the status quo".

The EIS Simulation helps create such dissatisfaction by directly confronting
participants with the limits of their knowledge and skills. First, the simulation has
been designed to include a large number of "traps" into which change agents
typically fall. Secondly, the pace of change experienced by the learners is
realistically but disappointingly slow. As a result, the simulation is often a
frustrating and humbling experience for participants.

Leveraging learning through the use of "groups" of change agents

Running the simulation in teams of three to five participants yields three types of
benefits. First, as mentioned above, the presence of others helps generate more
learning points, as the simulation feedback resonates differently with different
individuals, each bringing his/her own experience to the team. For example, the
members of the team may have all seen the system "reward" the adoption of a
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given tactic X at a given point in time but may be unable to interpret why and/or
to infer a learning point from this event, except for one of the members who, for
any of a number of reasons (e.g., s/he may have tried the same tactic in practice),
is able to "make sense" of the feedback.

Similarly, a team presents a richer pool of knowledge and experience to analyze
such issues. For example, the simulation tends to penalize unilateral strategies
such as compulsion/directives. This is a debatable result, as in many companies
IT changes are implemented through compulsion. The system's feedback becomes
the starting point of a reflection, then a discussion process among the team
members: Does your firm resort to compulsion? Why (what are the advantages of
compulsion as a change tactic)? How effective have you found compulsion to be?
How do you define and measure "effectiveness"? Maybe compulsion is more
effective in some conditions than others, what would be these conditions?

Secondly, the team dimension allows for a confrontation of each participant's views.
These views are in fact theories about organizations, about individual and
organizational behavior, and about managerial effectiveness (e.g., "under
conditions X and Y compulsion is the best approach"). Whether these theories are
tacit or explicit (i.e. whether or not the participant is aware of them and can
articulate them), they are an important starting point.

Case discussions led by a skilled instructor can also help participants identify and
reflect on their own theories, by exposing them to the theories held by others and
the rationale and evidence supporting the others' views. Our experience with the
EIS Simulation as well as other pedagogical approaches suggests that this
confrontation process tends to be more powerful following the EIS Simulation than
in more traditional settings such as lectures and case discussions. We attribute the
power of the simulation on this dimension to two factors: The humbling and
mind-opening impact mentioned above, and the emotional involvement associated
with the direct feedback provided by the simulation. This involvement, as well as
the necessity for team members to agree on which tactic comes next, tend to lead to
more forceful advocacy of, and inquiry into, the other learners' theories.

In practice, members of an EIS-simulation team are often led to articulate and
debate their respective views on themes such as:

• Resistance to change ("Is there an intrinsic, human propensity to resist
change? Why do some people resist change more than others? Is resistance to
change an individual-specific or an innovation-specific phenomenon?").

• Motivation theories ("How much influence over their task environment do
people prefer to have? Can we effectively tell people what to do, when and
how to do it, or do they need some measure of self-determination? How
much do people differ on this dimension? Do circumstances also influence
individual preferences?").

• Change management ("bottom-up" approach based on a lot of
communication, or "start at the top and cascade down", or a combination of
the above, etc.).
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Third, working as a team of change agents has the second order benefit of creating
some "here-and-now" data on participant behavior. The simulation then becomes
a microcosm of a change project, where each participant advocating his/her views
is also acting as a change agent within the team. The team members have to agree,
if only implicitly, on a structure (self- or leader-managed team?), they have to
listen to one another and make the best of the members' respective competencies,
they have to manage time, and so forth. Team members also have to resist the
temptation to resort to "heavy-handed" tactics such as compulsion when they
become frustrated with the slow pace of change halfway through the simulation
period, and/or when they start to panic as the deadline gets closer and they feel
pressed for time. These challenges exist in real life, with much higher stakes than
within EIS simulation . In particular, the "run time" often illustrates for participants
the benefits of starting a change effort with an overall strategy/master plan, based
on a good understanding of the nature, cost and expected benefits of the range of
available tactics.

Generating "here-and-now" behavior is important because participants' behavior
in the team may reflect a different theory than the theories of "change
management" they articulate and espouse (see [8] for the distinction between
"espoused theory" and "theory-in-use"). In particular, participants tend to display
less bilateral and supportive behavior toward team members with whom they
disagree than they advocate doing with members of the simulated organization.

Leveraging learning through bringing the groups back together in class

As mentioned above, the EIS Simulation allows for each "change effort" to be a
unique experience. As a result the class debriefing session is always a rich
experience. Teams often realize that they obtained different results with apparently
similar approaches, in some cases with very similar approaches (due to the
simulation's stochastic component). These comparisons greatly facilitate
participants' identification of issues such as:

• The importance of the timing of use of tactics, as some tactics are particularly
effective at generating awareness, others at increasing interest, others yet tend
to be more effective when the "targets" are ready to pilot the innovation.

• The effectiveness of using a balanced approach, focusing both on specific
individuals and on groups (e.g. meetings with individuals followed by
seminars or inter-departmental meetings).

• The need for change agents to display both consistency and flexibility. That is,
uncoordinated and unplanned change efforts are less likely to succeed than
coordinated ones, yet change agents must also learn from the organization's
reaction and adapt their approach when necessary. There is fine line between
consistency and stubbornness!

To stimulate such discussions each team brings back to class a transparency of
their EIS Score Sheet and of the summary of their group debriefing. (See Figure 7
for a copy of the score sheet. The thin line represents the number of attitude points
- the black dots in the control panel-, the thick line tracks the number of adopters.
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Note that, in this example, the "run time" ended before the group could use all of
the 120 simulated days available). We then aggregate the learning points across
groups. This process allows further challenge of participant views (e.g., on
resistance to change). It also allows the instructor to propose a number of
"tools" /conceptual frameworks designed to enlighten some of the discussions,
including models of change management (e.g., [52, 53]), the concept of procedural
justice [39, 49, 50], self-determination theory and informational limit-setting [22,
23]. Again, these discussions are facilitated by the fact that managers tend to walk
back into class much less satisfied with their change management skills than they
were three hours earlier.

EIS Simulation -based learning modules: Two enabling factors

Part of the effectiveness of simulations comes from their capacity to involve
participants at an emotional and intellectual level. To obtain this involvement it is
important to prevent participants from disconnecting emotionally and/or
intellectually. This can occur before the simulation starts (the participant never
engages) or during run time. Other things equal, participants are more likely to
disconnect during run time if the simulation is not "real" or "engaging" enough.
This need for "realism" is particularly high in the case of organizational
simulations like the EIS Simulation, because participants do not "play against one
another" as in simulations recreating competitive situations. They "play against"
an organization, which overall happens to be only moderately supportive of their
efforts. The "realistic appeal" of the simulation is hence a first enabling factor.

Aside from the simulation's objective limitations, we have also seen participants
disconnect from the simulation to insulate/distance themselves from their or their
group's ineffectiveness as change agents and/or as a work unit. As mentioned
before, a humbling experience can act as a constructive impetus for learning ("I
didn't succeed as well as I thought I would, therefore I have something to learn").
It can also become a reason for participants to distance themselves from the
simulation ("I didn't succeed as well as I thought I would, therefore something
must be wrong with this simulation; It is not realistic; It does not resemble my past
experience"). We have learned, the hard way, that despite the power of the
simulation, the instructor can significantly help participants to handle the
frustration and treat it as an impetus for learning rather than a reason to
disconnect.

The "realism" of the simulation

The main limitation of the current version of the simulation is the unilateral nature
of the tactics available, which shows both at the macro and micro levels. At the
macro level, the task given to the change agents falls within the bounds of single-
loop learning [9]. That is, the change agent is asked to implement an EIS and has
no latitude to question whether implementing this EIS now is the most appropriate
solution. Similarly, none of the tactics really allow the simulated change recipients
to influence the content of the innovation. They can be "involved" in terms of
being communicated to, being met, being asked for help; they can even take part in
meetings and influence their colleagues' attitude toward the change process, but
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they cannot be really involved, as in "jointly influencing the diagnosis of the
organizational problem or the design and implementation of the solution".

At a more micro level, the change agent has no impact on the quality of the tactic's
delivery. A meeting can be requested and will or will not be granted, regardless of
the way the change agent requests it. The impact of meetings is also not a function
of the communication skills and attitude of the change agent.

Although non trivial, these limitations have so far not been a major handicap in
practical use of the simulation. From time to time participants point out the
unilateral setting of their mission, but they typically do so during the final
debriefing rather than the introduction. We are currently addressing this issue by
presenting the single- vs. double-loop distinction and positioning their mission as
a single-loop strategy. We also present the notion of Informational Limit Setting
(ILS) [22] to illustrate how "involvement by change recipients" is not an either-or
affair. The introduction of an EIS might not be open to debate, but other
dimensions might be such as the shape of the system, its breadth of coverage,
and/or the timing of its implementation.

Within a single-loop learning context, much effort has been invested to increase
the "realistic appeal" of the EIS Simulation. It remains a simulation, of course;
people do not pop out of the screen, you cannot visit them or talk to them
personally. But, like real people, they have a face, a background, a position in
professional and social networks, and formal as well as informal power. They can
be available at the office, they also sometimes go on trips or on vacations. They
can help you or try to slow you down, depending on several factors including the
way the change agent approaches them.

In addition to the complex characterization of change recipients, the simulation
studies the history of tactics used by the change agents to detect and prevent
"inadequate choices". The tactic chosen can be inadequate because it was not
preceded by the required steps (e.g., meeting someone before obtaining some
background on the person) or because it reflects either an irrational choice
(something no one would ever do in practice) or an attempt by participants to
"game the system" (e.g., by repeating the same tactic too many times). The realistic
touch includes the content of the feedback given by the system (e.g. "Come on! You
cannot call for such a meeting every week. People are too busy!").

All these dimensions have observable effects in the simulation feedback. Aside from
the actual "realistic touches" this complex architecture lends to the simulation, it
also reflects a lot of work from the designers, which seems to have signaling value
for participants ("it is clear that a lot of work has gone into it; (therefore) it is a
serious learning tool").

The role of the instructor

One of the factors that drew our attention to the importance of the instructor's role
was the observation that the simulation author initially received more favorable
reactions from participants than other instructors. In particular, this paper's co-
author (Manzoni) was quite surprised when his first two or three runs with the
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simulation went quite differently from those he had observed the simulation
author (Angehrn) perform! More participants expressed frustration about their
lack of success and challenged the realism of the simulation with Manzoni than
typically did with Angehrn. Ex post, of course, we should not have been surprised
as the impact of author credibility and enthusiasm has been discussed in the
literature (see, for example, [68, 69]). In part out of professional curiosity, in part
also to get over this initial problem, we started comparing notes across instructors.
These discussions have been on going for about two years and have involved,
formally or informally, around ten instructors.

Over that period, we have found participant reaction to be more a class-wide
phenomenon than an individual or even a group one. That is, the module tended
to work well with the whole class or to work less well with a significant portion of
the class, which suggested that participant reaction was heavily shaped by
common events. Of the two common events - the introduction to the simulation
and the debriefing session - we believe the introduction component is particularly
crucial because it influences participants' outlook toward the simulation and
engagement during run time. In particular, we have found that a competent
introduction can significantly improve participants' ability to handle the
frustration they may experience as members of a team and/or as change agents.
Specifically, we make sure that our introduction emphasizes the following:

• Introduction on managing change and how difficult it is. Inviting
participants to describe past experiences.

• Positioning of the role play with statements such as "For the next three
hours you are consultants operating into an organization in which you don't
know anybody, and nobody knows you, yet". Experienced managers
immediately understand this means trouble.

• We emphasize that while this is a simulation, past participants have found
it to be remarkably "life-like". We reinforce this link with reality when
introducing the time constraint ("In real life you have deadlines, so do we"),
the need to start with some form of strategy ("What's the first thing you
would do in "real life?") and when dealing with the question "can we 'lose
points' during the simulation?" ("What happens in practice? Do people
always go forward in the adoption process?", "No, they sometimes regress",
'Well, same here!").

• Through leading questions, we emphasize that the simulated company is
not a "typical organization" (there is no such thing as a "typical
organization"; each organization is different, with its own culture, its own
communication methods and patterns, etc.), and that, as a result, change
agents have to adapt to the norms and circumstances of the organization
they are called on to work with.

• Finally, we remind participants that after the "run time" they will spend
some time reflecting on their experience with the simulation, both in terms
of change management and in terms of their group functioning. This



instruction helps participants to remain connected when they experience
problems with group dynamics.

When the introduction is performed well, the simulation tends to go very well,
which means that participants typically return to dass humbled but in a positive
spirit, and with many learning points to share with other groups. The
management of the dass can then resemble a relatively standard "case discussion"
dass, with one exception: participants have worked very hard for three hours,
emotions have run high, and participants' competitive drive can quickly kick in as
they compare the various groups' results. Some groups become proud of their
achievement (e.g., the group that "did very well with 14 adopters"), others are
embarrassed (e.g., the group that fell prey to "paralysis by analysis" and only
completed three months of simulated time). It is important for the instructor to
emphasize that the simulation is not a certified test of the group's change
management skills, but rather a pedagogical device designed to initiate and
support a learning process.

What's next? Implications and Extensions

The preceding sections present what we have learned and done, up until now, on
and around the EIS Simulation. They also suggest several possible extensions and
areas for future work. We have classified these opportunities into five categories:
(1) Improving and extending the EIS Simulation within its current generic form; (2)
Continuing to improve the delivery of the "current" EIS Simulation; (3) Assessing
the impact of the simulation on learning; (4) Extending the simulation into a more
micro domain; and (5) Using the EIS Simulation in a research context. The rest of
this section briefly discusses each category.

Improving and extending the EIS Simulation within its current generic form

Participant and instructor feedback provide a continuous source of ideas for fine
tuning the simulation over time. We are currently considering a number of
possibilities, such as developing a composite performance score by integrating
both the number of adopters and the number of points (weighting some members
of the management team more heavily than others?), and allowing change agents
to specify when they actually move into the division physically, to create the
possibility for a planning phase conducted "off-site" and during which learners
would only be able to use some of the tactics normally available. Over time, the
evolution of technology and its impact on the way managers work and
communicate will also guide the introduction of new tactics (e.g., meetings
conducted via video conferencing and/or other electronic media), and modify the
payoff of some of the existing tactics (e.g., e-mail, which is currently not widely
used within the simulated organization, will probably prove more effective in the
next version of the simulation).

A more significant development involves designing other versions of the EIS
Simulation featuring different environments than that of the current simulation.
For example, we are currently working on a version where the simulated
environment is that of a hospital and, accordingly, the protagonists are nurses,
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doctors, and administrative staff. In a first step, we are simply re-using the rules
defined in the current version, but the next step is clearly to modify various
aspects of the game (e.g., patterns of influence, formal and informal interactions
between various types of personnel, tactics available, etc.) to provide a more
realistic representation of a hospital environment. More generally, different
simulations could be built for different industries and/or different types of
environment, as, for example, one might want to approach IT-enabled change
differently in a small business losing a lot of money vs. a large financially
successful division with a strong culture and a new general manager. This is a
dimension where the modular, object-oriented architecture of the system facilitates
the adaptation and extension of the knowledge base underlying the simulation.

Continuing to improve the delivery of the simulation

Experience with very different groups of managers and input from several
colleagues have helped us learn much about how and when to use the EIS
Simulation. For example, we have learned that EIS is better used at the beginning
of change management modules than at the end of such modules; we have a
strong hunch that, for both interpersonal and physical reasons, four is the optimal
team size; we have developed a reasonably stable model for the simulation
introduction, and we have developed good material to sustain and capitalize on
the discussions triggered by the simulation debriefing.

We are still experimenting with various parameters. For example, Angehrn
typically announces to learners a two hours fifteen minutes run time and tends to
put noticeable time pressure on them during group work. Manzoni typically gives
two and a half hours for group work (fifteen minutes does not sound like much in
absolute terms, but they can be quite helpful when they come at the end of a time
constrained task!), and tends to put less pressure on groups.

The area which we have least been able to develop is the utilization of the "here-
and-now" change agent behavior generated during the simulation. We do
regularly comment on the issue of frustration and/or panic in the change team,
but this remains a macro (team level) comment as opposed to an entry into the
individual (team member) mind set. Exploiting the three hours or so of "behavior
under pressure" would clearly require more time than the usual 4.5 hour module.
It might also require additional physical (e.g. taping equipment) and/or human
resources (e.g. facilitators).

We have also experimented with running the simulation a second time after the
class debriefing. Although many participants requested it, we initially resisted
such requests based on our view that the objective of the exercise is to stimulate a
thinking process rather than learn to "beat the system". Still, going through the
simulation a second time might help participants to "internalize" the lessons they
just discussed by giving them the opportunity to "refreeze" their learning. Our
preliminary observation so far is that a shorter run late in the afternoon tends to
generate better performance by the teams (or, at least, a greater number of
adopters and attitude points) and to be associated with user satisfaction. (In
contrast, second runs immediately following the first one tend to yield lower
performance than the first run, as the groups tend to proceed rather mechanically
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and way too quickly). We do not know, however, whether this higher
performance and user satisfaction after the second run translates into more or
better learning.

Overall, we are still learning from experience and we try to feed this learning by
experimenting in reasonably structured ways. Increasingly, however, we are
feeling the limitations of this qualitative and somewhat ad hoc approach to
learning, which leads to the next point.

Does the simulation actually lead to more and/or more sustainable learning?

We have clearly reached the stage where we should examine more systematically
the impact of the simulation on learners. The first step of this process will be to
design a protocol allowing us to assess the amount of learning generated. We
have, by now, a reasonably clear idea of some of the major points we can
effectively tackle through the simulation. This list of "key learning points" could
become the basis of a sort of test/exam that would be administered both before,
and some time after, the simulation. We could test for learning retention after
various periods, such as three months, six months or a year.

The disadvantage of using a test/exam to measure learning is that tests tend to
assess students' knowledge rather than their skills (i.e., what they know rather
than the knowledge they can implement in practical situations). One way to try to
assess progress at the skill level would be to propose a second simulation some
time after the learners have worked on EIS. (Again, we could repeat the test using
different lag periods.) Assuming we have established before that the two
simulations are of equal "difficulty" and yield similar average "performance" to
first time players, we could then use the evolution of learner performance from
simulation 1 to simulation 2 as a measure of learning.

Developing a good measure for learning would enable us to become more
structured and systematic in our assessment of the conditions that maximize
learning. For example, we could launch a series of process validity studies and test
the impact on learning of different introductions, different lengths of run time,
levels of instructor involvement and pressure, learner group size and composition
(e.g., mono- vs. multi-cultural, mono- vs. mixed gender, etc.). One of the questions
in which we are particularly interested is: to what extent is the amount and quality
of participant learning associated with success in the simulation? Do people who
perform better on the simulation (i.e., people who get more adopters and/or more
attitude points) also learn more from the experience? A negative answer would be
somewhat comforting, but our casual observations suggest that the best debriefing
presentations are made by groups with larger number of adopters. Then again,
assuming our observation is correct, it could simply reflect the fact that these
groups knew more about change management before they went through the
simulation. This issue really deserves more systematic attention.

Being able to measure learning would also allow us to study the EIS Simulation's
internal validity by comparing the amount and quality of learning associated with
the simulation to that associated with other pedagogical approaches, such as
lecturing or case method teaching. Here, again, our ability to specify the key
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learning points of the simulation would allow us to design a good control
treatment. Having two ways of assessing learning, one more focused on
knowledge retention (the test) and the other arguably better at capturing skill
development (a second simulation), would allow us to test for differences in the
type of learning associated with the various methods (e.g., effective lecturing and
case method teaching might lead to equally good knowledge retention but weaker
internalization of the lessons learned and thus weaker skill development).

The first step to conduct such studies was to define a good list of key learning
points. This is now done. The next step is to design protocols to assess the amount
and quality of learning, and to prepare a research design for a first study on this
issue. We are currently discussing this process with a number of colleagues at and
outside INSEAD.

Extending the EIS Simulation into the micro domain

As mentioned above, the unilateral nature of the mission and tactics proposed by
the simulation has so far not been a cause of rejection or disconnection on the part
of participants. Still, it is a limitation that restricts the range of effectiveness of the
simulation. We are currently considering ways to extend the simulation to enable
learners to experience in more depth (at a more micro level) the implementation of
each individual change management tactic. For example, the "memo" and
"directive" tactic might call on learners to actually draft the memo or the directive
they want to send; when selecting the "external speaker" tactic, learners might
have to select a speaker among several proposals; when calling for an "inter-
departmental meeting", learners might have to influence seating arrangements,
possible presenters, etc. We could even imagine extending the tactic "face-to-face
meeting" to a "real" meeting, where the learners would have to interact in real
time with the system.

We have, at this stage, identified two sets of issues that will need to be resolved to
extend the EIS Simulation into the micro domain. First, we need to develop the
cognitive content we want to address. To which tactic do we want to add a micro
dimension, and what should that micro dimension look like? What are the main
dimensions we might want to model? For example, what are the main parameters
of a successful memo, or a successful meeting? We intend to collect data on this
front through three parallel approaches: through literature search and analysis,
the creation of a network of researchers, and direct data gathering from managers.
Aside from conducting interviews, we are considering gathering data from
managers by integrating an efficient, internet-based information capturing
mechanism into the EIS Simulation. (In a first step, for example, managers could
be asked to list, based on their experience, some do's and don'ts related to each
tactic). Wherever and whenever the simulation is used by a group of managers,
the data collected interactively would be captured and redirected to a central
server.

This first phase would lead to the development of a structured "knowledge base",
which would provide the conceptual basis for the next phase: integrating the micro
dimension into the simulation. This integration can occur at two major levels: at
the simplest level, the system could simply prompt learners to make a number of

-22-



more detailed implementation decisions after selecting the tactic. These "micro
choices" might lead to interesting discussions among team members and during
class debriefing, but they would not, in this model, have a significant influence on
the feedback provided by the system. The more interesting alternative, of course,
would be for these micro choices to have a direct impact on the feedback provided
dynamically by the simulation. For example, the system would react to the
content and tone of the memo crafted by the learners, or would engage in an actual
conversation during a "face-to-face meeting". These reactions could be produced
by human beings (e.g., participants selected to be "change recipients" rather than
change agents, and/or instructors). They might also involve the integration into
the system of "dialogue simulators" associated with some interactive evaluation of
learner's conversational effectiveness (see [21]). We have conducted preliminary
investigations in this direction.

Using the EIS Simulation in a research context.

While the EIS Simulation was initially developed for pedagogical purposes, it has
also started to be used in research projects, primarily as a data gathering
mechanism. For example, a Wharton colleague is using it (as a part of a semester
long MBA elective course) to study the relationship between the amount of time
allocated by the groups to "strategy definition" and the groups' subsequent
performance. Preliminary results suggest that performance is significantly
enhanced by extensive strategic planning.

This other dimension of the simulation is quite stimulating, and one can quickly
imagine a number of interesting research questions that could be supported by the
EIS Simulation as a data gathering tool. For example, focusing on the way
managers approach change implementation, one could study whether groups'
strategy differs across national cultures (e.g., do Germans really approach change
with a more top-down mentality than Anglo-Saxons?), gender (e.g., do (groups of)
women tend to select more bilateral strategies than (groups of) men?), age (e.g.,
keeping educational background constant, do forty-year old INSEAD MBAs
approach change differently than their 30 year old counterpart?), and career
success (e.g., do managers labeled "superstars" approach introduction of change
the same way as "average managers"?). These questions could be studied by
looking at the initial strategy selected by the group; we would ask groups to enter
into the system their preliminary plan of attack. They could also be examined in
terms of the strategy really enacted by the groups, as demonstrated by their choice
of tactics (e.g., differences across national cultures could be more salient at the
intended strategy level than at the actual behavior level).

Another promising line of research would study more systematically the impact of
going through the simulation in an individual vs. a group setting. Do individuals
outperform teams? We know that individuals take less time than teams to go
through the six months of simulated time, we do not know whether they get more
or less adopters, nor how run time constraints influence the average number of
adopters. For example, groups might get less adopters than individuals over two
hours of run time, the same average number over 2.5 hours and more adopters
over 3.0 hours. Group performance may also depend on the characteristics of the
team (e.g., team size, mono- vs. multi-cultural team, existing vs. new teams, etc.).
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We have not yet, at this point, actively pursued this dimension of EIS as a research
tool. Some colleagues have started to do so, however, and we are interested in
discussing other areas of research where the EIS simulation might be useful. We
are also prepared to make the simulation available to colleagues who would like to
use it in such a research context.

Concluding remarks

The EIS Simulation [4] is a new multimedia simulation game allowing managers to
experience the process of introducing a new EIS in an organization. It illustrates a
new type of simulation, based on the Business Navigator model [5, 7] and a
modular, object-oriented architecture, which make it easier than the traditional
algorithmic approach to simulations to represent realistically the complexity of
internal organizational dynamics. In this paper, we have tried to describe the
simulation and the way we use it, and to highlight the potential benefits of using
the simulation to help managers improve their ability to manage the human
dynamics of IT-enabled change.

The paper also presented briefly a number of possible extensions related to the EIS
Simulation. Some of these extensions relate to further improving the simulation
and its pedagogical impact, others open up exciting avenues for research. We
have started working on some of these projects, but the possibilities offered by the
EIS Simulation and, more generally, by the new generation of pedagogical tools
that could be developed on this model, would greatly benefit from the
contribution of a larger network of researchers.

For companies and society to get the full benefits of technological development,
managers must become better able to implement innovation into increasingly
strained social systems. The EIS Simulation is an example of a new set of tools that
could be of great help in this important task.
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