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The effectiveness of business simulation exercises in uncovering the interconnectedness of business deci-
sions has been explored in the literature. Little research has been done, however, to quantify empirically how
simply identifving connections can change the decision maker’s perceptions and actions. This research
exposes the process by which business simulations bring about these changes. Using the semantic differen-
tial technique and a one-group pretest-posttest design, tests are conducted to assess perceptual changes in
problem characterization and approach induced by participation in a business simulation exercise. The
results presented provide quantifiable justification for the use of business simulation exercises to induce tar-
geted change in a decision maker’s mental models. In addition, business simulation designers are offered a
powerful feedback tool that allows them to customize decision parameters and confirm the desired partici-
pant impact has been achieved.
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Business simulation exercises are designed to give participants an opportunity to
rehearse strategies and test mental paradigms. Case studies seem to support the claim
that business simulation exercises trigger participants to do things differently, think
longer term, see the big picture, and better understand the competitive landscape
(Gwynne, 1995; Hequet, 1995; Lefebvre, 1997; McCune, 1998; Mcllvaine, 1999:
Reibstein & Chussil, 1997; E. Sherman, 1996; Stewart, 1997; Wilson & Condom,
1995). Unfortunately, empirical studies that actually attempt to measure the benefits of
a simulation exercise are limited and have produced mixed results (Anderson &
Lawton, 1992; Chapman & Sorge, 1999; Keys & Wolfe, 1990; Randel, Morris,
Wetzel, & Whitehill, 1992; Wolfe, 1985). Whereas previous research has focused on
measuring the perceived benefits, the research presented in this article empirically
exposes the process that drives these benefits.

Justification for the study

This study provides insight into what happens to participants in a business simula-
tion exercise. Based on experience, several researchers have documented the benefits
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of these exercises (Chapman & Sorge, 1999; Lefebvre, 1997; Reibstein & Chussil,
1997). The most common reported benefits include practice in an environment with-
out risk, increased creativity, decreased decision time, more focused competitive anal-
ysis, increased cross-functional understanding, and increased subject content knowl-
edge. Although case studies and practitioner experience support these benefits, little
empirical evidence is offered in the training literature on the change process that an
individual participant experiences.

Furthermore, there is the question of external validity, or whether the benefits iden-
tified will be transferred to the actual business environment. Previous studies by Wolfe
and Roberts (1986, 1993) supported the external validity of business simulation exer-
cises, whereas a study by Norris and Snyder (1980) refuted these findings. A key ele-
ment in resolving the contradictory results is to understand the process that brings
about the measured benefits. Do the benefits result in a quantifiable change in the indi-
vidual underlying decision process? Are the changes the same for each individual?

The first step in addressing these difficult questions was to measure whether a
change has taken place in the individual exposed to the business simulation exercise.
Has the business simulation exercise in some way changed the perspective of partici-
pants? As Evans and Wurster (2000) pointed out, the biggest risk today for businesses
is not “legacy assets” but the “legacy mindsets” (p. 66). In alandmark book, Creativity,
Csikszentmihalyi (1996) reported the results of interviewing more than 90 of arguably
the most creative people in the world. One of Csikszentmihalyi’s major findings was
that creative people “look at problems from as many viewpoints as possible” (p. 365).
Great discoveries such as Einstein’s theory of relativity were the result of thinking dif-
ferently (H. Sherman & Schultz, 1998). These thinkers not only changed their own
perspectives, but they created new perspectives for others to follow. If the perspectives
of people could be changed, all indications were that individuals would think differ-
ently, and creative new approaches would emerge. Thus, changing individual perspec-
tives should be an objective of management training and business simulation exer-
cises. In addition, measuring this change should be a central research focus as a
principal indicator of a training exercise’s value.

Objectives and hypotheses

The experimental objective of this study was to test a number of simulation design
hypotheses regarding the changes that would be induced in an individual’s mental
models. This objective was based on the assumption that participants completing a
business simulation exercise would characterize their decisions differently after the
exercise and would identify new solution approaches to these same decisions. For
example, it could be hypothesized that a decision problem that was characterized as
being ordinally more complex and intuitive prior to the business simulation experi-
ence would be ordinally simpler after the training and the solution approach taken
would be ordinally more textbook. Generically, the hypotheses were presented as fol-
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lows (where Xn represents the decision targets, C corresponds to the decision charac-
teristic measure, and A denotes the decision approach measure):

Hypothesis Form 1: Decision target [Xn] is characterized as ordinally more/less [C] after
participation in the business simulation exercise.

Hypothesis Form 2: Decision problem [Xn] is approached ordinally more/less [A] after par-
ticipation in the business simulation exercise.

The specifics of these generic hypotheses that define the target decisions will be
developed and detailed in the next several sections. The rejection or failure to support
these hypotheses will be used to identify where significant changes have occurred and
to assess the impact of a business simulation exercise. The experimental objective
could be simply stated as finding the supporting evidence to accept targeted hypothe-
ses based on simulation objectives of the forms 1 and 2.

Method

This research applied the semantic differential technique to quantify how business
simulation exercises could change a decision maker’s mental models and perceived
decision-making actions. The semantic differential technique was used to understand
abusiness simulation decision process and expose its underlying meaning. By captur-
ing the decision problems underlying dimensional meaning and measuring this mean-
ing in a pretest-posttest experimental design, changes in a business simulation exercise
participants” mental models could be studied, and the benefits of the simulation could
be empirically evaluated.

Setting

The participants in the study were a relatively homogeneous group of 21 senior vice
presidents from a medium-sized service business. The participants all had a high level
of understanding of their particular industry’s dynamics and were familiar with the
decisions that drive business profitability. All participants performed the same job
function for their company and had similar responsibilities. The participants were
divided into four teams by their firm’s nonparticipating executive management, and
then they made decisions in a simulated business environment.

The intervention was the custom business simulation called CYCLOAN (Lefebvre
& Scherpereel, 1998) developed by PriSim Business War Games Incorporated.
CYCLOAN provided a competitive rehearsal simulation environment for the teams of
participants to run the branch office of a service company. The participant teams made
decisions that were both commonly encountered in the management of a mortgage
bank branch office and identified as key drivers of business success. Performance in
any particular year was based on a model of typical industry dynamics and the compet-
itive landscape created by other participant teams. Facilitators (nonparticipants) were
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available to answer questions regarding the simulated environment and the decisions
that needed to be made.

Research design

A business simulation exercise was used to examine the independent variables to be
tested in this study, namely (a) the decision characteristic and (b) the decision
approach concepts. Although the independent variable was changed by the interven-
tion, the measurement instrument attempted to confirm the hypothesized changes in
the dependent variables. In this design, the dependent variables were the eight mea-
surements (semantic differential scales) associated with each decision concept.

This study uses a preexperimental one-group pretest-posttest design (Campbell &
Stanley, 1963). Only a single homogeneous group was subjected to the pretest mea-
surement, business simulation intervention, and posttest measurement sequence sug-
gested by the design. Limiting the design to the preexperimental grouping became a
necessity because the target decisions were customized to the group being tested and
the population was too small to allow for a reasonable control group. Thus, as dis-
cussed in more depth in a later section, the results might not be generalized easily to
other groups.

Care was taken to ensure that the design was applied in a manner that maximized its
power to measure the hypothesized relationships. Given the preexperimental design,
efforts were focused on establishing high levels of internal validity. The group was rel-
atively homogeneous from an experience and education level, allowing for an instru-
ment design like the semantic differential, which relies on the participants having a
common language set. Group homogeneity along with only 21 participants receiving
the intervention provided some assurance that all participants experience the inter-
vention equivalently.

A retreat type format was chosen for the business simulation exercise. This format
allowed the participants to focus their energy on running a simulated business and not
be distracted by daily job demands. Thus, the measured intervention effects could be
better isolated from external factors. This format was also ideal for controlling for
many of the parameters associated with the passage of time. The pretest measurement
was taken at the beginning of the first day, and the posttest measurement was taken at
the end of the third day. In the interim time, the participants were staying in a remote
location and instructions were explicitly given to the participants by their executive
management that “running the simulated business should be considered their top
priority.”

Decision selection

The target decision concepts to study were selected considering the designer’s and
sponsor’s objectives, the participant’s familiarity with the decision set, and the partici-
pant’s ability to rate these decisions along a variety of semantic scales. Based on learn-
ing studies of Chinese characters by Hull (1920), it was assumed that as an individual
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FIGURE 1: Target Decision Concepts

obtains greater experience with a particular decision, an identifiable and consistent
mental model would emerge. By selecting common decisions, or decisions with which
the participants were familiar, participants were able to recall an unambiguous mental
concept that they could then use for rating the semantic differential scales. This
reduced the major concern that participants would be rating the textual concepts on the
semantic scales based on different mental concepts and increased the likelihood that
the data could reliably be aggregated to generate the true concept meaning.

Another consideration was that the decisions selected were those made during the
business simulation exercise. Because the intervention being used in the study, the
CYCLOAN business simulation exercise, was designed with a limited number of
decisions that focused participant learning, the set of possible decision concepts was
constrained. The decisions in the custom exercise were those identified by the game
designer, sponsor, and consultants as critical to the running of the business. These criti-
cal decisions were the ones targeted for change by the business simulation designers
and therefore were the ones selected for measurement (Goosen, 2001).

Figure 1 contains a shortlist of concepts selected as potential candidates for mea-
surement. Interviews with the business simulation exercise designers and sponsors
reduced this shortlist to the six concepts highlighted in boxes. These six concepts
cover a broad range of business decisions, from personnel management to business
strategy. The range was selected to cover a variety of decisions commonly encoun-
tered by the participants in their actual work environments.

The six target decision concepts selected from Figure 1 were abbreviated as fol-
lows: strategy (establishing strategy), hiring (hiring a loan officer), time block or time
blocking (allocating loan officer time), training (training loan officers), targeting (tar-
geting customers), and sourcing (sourcing leads). These abbreviations are used in the
remainder of this article.

Instrument design

Exploratory and pilot studies were conducted to develop the final instrument
design. Two sets (characterization and approach) of eight bipolar semantic differential
scales were developed as the proxy measurements for each of the decision targets indi-
cated in Figure 1. The decision dimension questionnaire began with a page of detailed
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FIGURE 2: Question Layout

instructions describing the correct marking of the instrument. As suggested by a pilot
study, the questions were grouped first by decision concept with the decision charac-
teristic concept in the left column and the decision approach concept in the right col-
umn. Across columns, the target decisions were presented so the same decision target
that appeared in the decision characteristic column was mirrored in the decision
approach column. Finally, space limitations allowed only two decision targets to be
included on each page. The final layout is illustrated in Figure 2. Decision targets and
measurement scales were presented in a sequence to reduce respondent bias (Emory,
1985).

Hypotheses details

A hypothesis was formulated for each target decision and semantic differential
scale combination, for a total of 96 specific hypotheses for each of the two generic
hypotheses. The construction of each hypothesis was based on the objectives of the
business simulation exercise. For example, it was hypothesized that after completing
the simulation exercise, the target decision establishing strategy would be character-
ized as more ambiguous and would be identified as requiring a more gut approach. The
objective of the business simulation exercise was to identify applicable strategic tech-
niques that would change the perspective on the target decision toward clear and the
participant’s thinking toward textbook. Figure 3 presents 12 of the highly targeted
changes identified by the simulation designers and sponsors.

The hypotheses of form 1 and form 2 attempted to confirm that a change in decision
perception and a change in thinking had occurred in the simulation exercise partici-
pants. This confirmation was one indicator that the participant’s reaction in an actual
decision situation would be different as a result of the exercise. As shown in prior
research, a connection exists between perception and response (Csikszentmihalyi,
1996; Evans & Wurster, 2000; H. Sherman & Schultz, 1998). In the context of this
study, the interest was in the relationship between perspective and decision (a response
to asituation) and using a business simulation exercise to improve the decision making
of the participants.
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FIGURE 3: Hypotheses for Targeted Changes

Prior research by Klein (1993) highlighted the relationship between perspective
and decision. Klein conducted a study that analyzed data from different domains and
more than 600 decision points to identify the sources of decision errors. The following
three sources emerged from these data: lack of experience, lack of information, and
explaining away. The third source, explaining away, was identified as the result of a
perspective paradigm. The decision maker had a mental model, or perspective, of the
decision that was difficult to change. The semantic differential technique has the capa-
bility to reveal a decision maker’s mental model and monitor any changes in perspec-
tive that occur. Detection of a perspective paradigm shift is the focus of the two sets of
hypotheses of the forms 1 and 2.

Data preparation

After verifying completeness, responses were coded and labeled as indicated in
Figure 4. For example, a question was labeled H S/C —to quickly communicate that the
decision target was hiring, the semantic scale was the decision characteristic scale
simple-complex, and the scale’s origin was the pretest questionnaire. In this study,
there were no cases of missing data; thus, data editing focused on identifying any
respondents that appeared to mark the scales in an arbitrary manner. Constraints did
not allow for the inclusion of test scales in the experimental design, therefore editing
relied on the subjective inspection of the questionnaires to identify cases where a par-
ticular scale was marked at the same level for every decision target or a long sequence
of scales were marked at the same level. No abnormalities were noted in the data set. A
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FIGURE 4: Questionnaire Coding and Labeling Key

total of 21 matching pretest and posttest questionnaires were collected, representing a
100% response rate.

Limitations of methodology and research design

Given the field research nature of this study, several limitations centering on the
study’s reliability and validity are acknowledged. Although reliability and validity of
the semantic differential technique have been confirmed in several studies (Bagozzi,
1981; Heise, 1970; Nickols & Shaw, 1964), the constraints relevant to this study intro-
duce additional concerns.

Reliability is typically associated with the concept of stability. It is concerned with
estimating the degree to which the measurement being taken is free from random or
unstable error (Emory, 1985). Stability is an indicator of how consistent the results
would be if the measurements were repeated on the same person using the same instru-
ment. This retesting control was not implemented in the methodology because the
time of posttest was critical to obtaining an accurate measurement. It was extremely
difficult to control for the large number of confounding parameters, which can con-
taminate the measurement with the passage of time; therefore, stability within the
sample group was an assumption based on the questionnaire’s careful construction. To
enhance stability, the decision targets that were chosen for measurement all had high
levels of familiarity among the participants. Thus, if environmental parameters could
be controlled, there was little reason to believe that the respondents would alter their
responses if the group were retested at a later point in time.

Reliability is a necessary but not sufficient condition for achieving internal and
external validity. Internal validity is the extent that the differences being measured by
the instrument reflect the true differences among those being tested. All three major
forms of internal validity—content, criterion related, and construct—were considered
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in the study design. The first, content validity, was addressed by selecting six of the
major decisions contemplated by the participants in the business simulation exercise.
This selection was determined by the exercise developers and the participants’ execu-
tive management to cover a broad range of familiar business decisions. Second, the
extensive scale development effort provided some assurance that the criteria were
valid. The scale identifiers used for measuring the different decision targets were
selected to mirror the generic descriptions of these decisions. Finally, construct valid-
ity was confirmed by checking consistency among multiple decision targets in prelim-
inary testing. In this testing, measurements on similar decision targets correlated in
predictable ways.

Probably the greatest limitations of this study were related to external validity. Two
external validity issues with the sample tested were apparent; the sample consisted of a
relatively small number of participants and the participating group was homogeneous.
The small sample size was a constraint introduced by the nature of the field interven-
tion. Business simulation exercises in an executive environment are typically deliv-
ered to groups of between 12 and 36 individuals. Thus, the measurement of effect from
aparticular business simulation intervention was constrained to a relatively small sam-
ple. Attempting to aggregate data from multiple small samples and draw conclusions
would endanger the study’s reliability because the objectives established for the par-
ticular business simulation exercise were group-specific. This unfortunate trade-off
restricted the analytical techniques to less powerful nonparametric statistics on a small
sample and put at risk the external validity of the findings.

The homogeneity of the group also limits the external validity of the study. When
business simulation exercises are conducted in a corporate environment, the partici-
pants typically have similar educational, social, and personality types. Thus, the abil-
ity to generalize the findings beyond the specific group being studied, or even to
groups with similar characteristics, would be suspect. Again, the external validity was
weakened to maintain reliability and to facilitate greater understanding of the phe-
nomena in question. As Snow and Anderson (1991) discussed, the criteria for general-
izability depends on whether the conclusions seem reasonable to a broad cross-section
of readers. This criterion of face validity seems evident in the findings presented in the
following.

Data analysis and findings

Support was sought for two concept change hypotheses. Although parametric anal-
ysis techniques are justified for use on semantic differential data sets (Emory, 1985;
Kerlinger, 1973), the small sample limitations of this study require the use of the less
powerful nonparametric statistics. Snider and Osgood (1969) indicated that additional
support for the hypotheses can be obtained using a frequency heuristic of individual
cases. The combined evidence of the two techniques significantly strengthens the sup-
porting evidence for the two concept change hypotheses. Although 96 hypotheses
were generated for each of the two generic hypotheses, for a total of 192 hypotheses,
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the simulation was designed to induce the greatest changes along the targeted 12 con-
cepts identified in Figure 3. With the limited sample size and weak power of non-
parametric tests, only the targeted 12 concepts are presented in this article.

The first indication of change in meaning for the decision concepts comes by
observing the gap data. If a gap median was significantly different from zero in abso-
lute value, then a change had occurred. The question is at what value different from
zero is the change meaningful? In other words, at what gap value is the statement con-
firmed that the concept’s meaning has changed? This question can be answered using
the nonparametric Wilcoxon signed-rank test on the raw pretest and posttest data files.

The Wilcoxon hypothesis-testing procedure was developed to assess whether a
sample’s median failed to meet a specified value. By examining the difference, or gap,
data between the matched individual pretest and posttest scores, a nonparametric
hypothesis test similar to the matched pairs ¢ test was performed. The null hypothesis
was that no difference in the medians existed between the pretest and posttest samples,
or HO: median gap = hypothesized median gap = 0. The alternative hypothesis (HA) is
that there was a significant gap between the pretest and posttest samples, with the dif-
ference hypothesized as either greater than, less than, or not equal to 0. These results
were tabulated for the targeted 12 concepts in Table 1.

The Wilcoxon signed-rank test confirms 9 of the targeted 12 hypotheses at the 90%
confidence level or above, indicating that the study participants’ perceptual character-
ization and selected approaches changed in the hypothesized direction. Specifically,
the test confirmed five of the six desired decision characterization changes, with par-
ticipants characterizing the training decision as bigger, the time blocking decision as
longer term, the strategy decision as clearer, the sourcing decision as less changing,
and the targeting decision as less changing. Although the test does not confirm a
change in the characterization of the hiring decision along the small-big dimension,
the ordinal descriptor has changed in the hypothesized direction.

Also confirmed were four of the six approach changes, with the test indicating that
participants would take a bigger picture approach to the hiring, training, time block-
ing, and targeting decisions. Not confirmed were the hypotheses that the strategy deci-
sion would be more textbook and the sourcing decision would require a bigger picture
approach. The two approach changes that could not be confirmed by the non-
parametric test both had ordinal descriptor changes in the direction hypothesized.

The gap data can also be used to identify specific changes in an individual. A
nonstatistical heuristic measure is simply the frequency or count of values exceeding
certain changes. As Snider and Osgood (1969) stated, “The evidence shows that for
individual subjects a shift of more than two scale units probably represents a signifi-
cant change or difference in meaning.” They went on to add that “for group data (‘cul-
tural meanings’), changes or differences in measured meaning as small as one-half of a
scale unit are significant at the 5 percent level” (p. 79). Given the homogeneity of the
group, the small sample size, and the specificity of the concepts, it can be argued that
the data collected in this study were group data or at least somewhere between the two
extremes outlined by Snider and Osgood. Thus, this study conservatively considered
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all changes that equal or exceed two scale units as significant when analyzing individ-
ual cases. Table 2 contains these data for the targeted 12 semantic differential scales.

A conservative look at the changes in individual cases, as shown in Table 2, indi-
cates significant changes occurred for specific decision concepts in 9.5% to 61.9% of
the participants. Although not all of these changes were in the directions hypothesized,
amajority confirmed the hypotheses, where 9.5% to 47% of the participants exhibited
significant changes in the hypothesized direction. From a simulation designer and
manager perspective, the significant results presented in Table 2 are the most useful
for adjusting the business simulation exercise to have greatest individual impact.
Although these results provide additional confirming evidence for the hypotheses,
they introduce some concern for both the simulation designer and the simulation
SpONSOr.

Why did several individuals indicate a significant perceptual change counter to the
direction hypothesized? Is this a serious problem with the simulation exercise or with
the measurement methodology? The CYCLOAN business simulation exercise was
designed to change participants’ perspectives, thus any significant change regardless
of direction would indicate a change in perspective and meet the simulation objectives.
Because the changes being identified were not learning objectives but rather indicators
of perspective changes, a movement counter to the hypothesized direction should not
be considered a failure of the simulation or measurement methodology. Because every
individual’s experience and interaction with the simulation environment was unique, it
might not be possible to prescribe a particular perceptual change uniformly across all
individuals. However, as a group, the perceptual change seems relatively predictable,
and the indicators developed in this research could be used to guide modifications to
the simulation to improve the consistency of response.

Conclusions and future research

Business simulation exercises are designed to achieve specific objectives. Thus, it
was the simulation exercise designer’s goal to capture the sponsor’s requirements and,
based on these requirements, develop an exercise that induced targeted change in the
participants. This study identifies six key decision problems designed into a busi-
ness simulation exercise and formulated hypotheses regarding the expected change
induced in the participants. The Wilcoxon signed-rank test confirmed 9 of 12 key
hypotheses. Anecdotal and heuristic evidence offered additional confirming support.
Given the evidence, the measurement methodology developed provides quantifiable
justification for the use of business simulation exercises to induce targeted change in a
decision maker’s mental models. In addition, business simulation designers and spon-
sors can apply the methodology presented to confirm that the desired simulation
objectives have been achieved. They can then intelligently adjust the exercise’s param-
eters to perhaps enhance the changes already observed. Future research will provide
support for the usefulness of this feedback in improving business simulation
effectiveness.
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The techniques developed in this research were applied to a real-world problem of
evaluating the benefits of a business simulation exercise. The decision measurement
technique was able to clearly demonstrate that a business simulation exercise changes
the way decision makers see decision problems and the way they think about these
problems. The exercise effectiveness was measured along specific dimensions to ver-
ify that a decision maker’s perception changed according to the sponsor’s objectives.
Measuring the extent a business simulation exercise was able to meet specific objec-
tives provided insight into the process that brings about the observed benefits of simu-
lation reported in previous studies. The technique’s success provides quantitatively
measured justification for a business leader sponsoring a business simulation exercise
that is intended to change people’s perspectives.

The measurement methodologies developed specifically to quantify the value of a
business simulation exercise can be extended to other training and development activi-
ties. The methodologies developed in this research are especially applicable to experi-
ential learning, where training effectiveness is not easily quantified using traditional
evaluation techniques. In cases where other techniques can be used, this research
offers an alternative measurement instrument. The principal advantage of this new
methodology is that it allows an immediate indication of the impact of an experiential
activity. This contribution is significant for both decision makers, who are attempting
to justify expenditures on these programs, and training firms, which are developing
and promoting the use of experiential exercises.

The empirical evidence presented in this research had a number of limitations. The
sample size was small and was selected from a single homogeneous group of decision
makers. These limitations leave open a number of what if questions. What if more
decision makers were studied, would the results be the same? What if a different set of
decision makers were studied? What if the group studied were not homogeneous? By
expanding the investigation to include a larger number of decision makers with a more
diverse makeup, the validity of the conclusions might be strengthened. This expansion
would also allow more sophisticated techniques to be used to statistically model the
data structure.

As currently developed, the measurement technique offers a tool for identifying,
measuring, communicating, and targeting change in an organization's people. By
exposing the underlying process and individual’s mental models, the changes that
business simulation exercises produce can be better understood. In addition, feedback
can be communicated to the simulation designer so that design objectives can be vali-
dated and, if necessary, the design can be modified.
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