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ABSTRACT

Using a simulation game in an undergraduate Policy class,
decision efficiency; as measured by time, was compared to
the decisions effectiveness, as measured by a comprehensive
objective function. Mo significant correlation between
decision efficiency arid decision effectiveness was found,
thus supporting the general decision making literature.

INTRODUCTION

During the late 1950's and early 1960’s, computerized
business simulations started to be used in business schools.
Today, most business schools use one or more games in
various  courses, and many schools are using business
simulation games in the ‘Policy” course. A large amount of
data has been collected about the use of business simulation

ames in the “Policy’ course, but this data has not clearly

emonstrated that the business simulation is the best way to
allow students to integrate material acquired in previous
course work in playing the game. Theoretically, students
should be able to use material obtained from previous
courses in helping them make better decisions to obtain a
better game performance.

Generally, the literature presents two kinds of results from
the use of such games. First, there are results which confirm
or deny the game as a method for improving learning in the
policy course. Secondly, there are results which identify
individual and group process variables associated with the
use of the game. See Wolfe [7] for a detailed history of
games and policy courses.

The former results reflect a continuing controversy over the
game’s effect upon learning due to a lack of conclusive
research. For instance, Raia [3] found that the game
enhanced learning and heightened students interest in the
policy course. Conversely, Rowland and Gardner [6] found
no relationship between game performance and the final
course grade. Finally, Wolfe [7] found that while neither the
ame nor the case method produced superior results alone,
they did produce superior learning outcomes when
combined.

The group process results indicate a §rowing use of games in
a laboratory setting. Thus, Wolfe [l ] reports that effective
policy teams employed a flexible and wide range of
responses to the problems presented. While content variables
(rigorous analysis) were of minor importance to the
successful firm, the decision making atmosphere was found
to be the key. Lucas [2] reports that game players were
unable to forecast the next plaX using subjective probability
distributions. Finally, Remus [4] and later Remus and Jenner
[5] report that while students put a lot of time and effort into
the game, there was no significant correlation between self-
reported time and effort and final rankings (in the game).

The overall purpose of the exploratory study described
below was to investigate the relationship between ‘decision
efficiency” and ‘decision effectiveness’ vis-a-vis a business
simulation. Specific null and alternative hypotheses were:

Hﬂ: There iz neo significant correlation bhetween
a group's (firm's) decision efficiency and
the effectiveness of its decision with
regards to its competitive performance.

1: The more efficient a group in its decisien
process, the more effective its performance
will be during the simulatiom.

DECISION EFFICIENCY AWD EFFECTIVENESS

Decision efficiency refers to the amount of resources a group
or individual consumes in the process of making a decision.
Money, materials, space, computer time, etc. all exemplify
resources which need to be consumed efficiently. However,
the major resource consumed during the decision process of
an academic business simulation 1s time. The less time
required to complete a particular decision, the more efficient
the group’s decision process, ceteris parabis.

As described below, the decision times for all teams were
carefully monitored during each decision. Decision time
refers to the amount of time, in minutes, between the
distribution of the results §0utput) of one set of decisions and
the team’s submission of its next set of decisions (input).
The resulting total decision time served as a measure of each
teams decision efficiency.

Efficiency is only one measure of a group’s decision
performance, the decisions made must also be effective, Le. ,
do the decisions made produce the desired result? Decision
effectiveness can be measured in terms of overall game
performance. Other researchers have found return on
mvestment and accuracy of sales forecasts to be accurate
measures of a group’s competitive performance (see 8:9). In
this study, however, a quantitative objective function was
developed to measure overall decision effectiveness.

The objective function included measurement of the firm’s
profitability, market share, pollution, and production
efficiency. Opportunity cost, as reflected by decision time,
was included as a minor factor to encourage the use of
decision tools outside of class. Furthermore, a strict growth
constraint was imposed requiring each firm to double its
endmg capacity, from a beginning point of 324,000 units to
an ending capacity of 650,000-700,000 units. The complete
objective function, with the weightings of each of the five
areas, is expressed as follows:

Performance(100%)  Profits (30%) + Market Share
(20%) + Production Efficiency
(20%) + Pollution Performance
(20%) + Decision Time (10%)

A performance score on the basis of 100 points was thus
calculated for each firm for each decision. The firm with the
largest market share, for example, received the full 20
points. If its market share was 25%, a firm with 20% market
share (80% of 25%) received 16 points (80% of 20 points).
The cumulative,
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average J)erformance score for the 10 decisions the game ran
was used to grade each firm’s competitive performance.

THE SIMULATION ENVIRONMENT

Data were collected during an undergraduate Business
Policy course utilizing the ENSIM* (Environmental
Simulation) game. ENSIM is a highly interactive, general
management  simulation game with  environmental
constraints. The game was originally developed by Carl
Gooding ([11% currently at Eastern Carolina University, and
later modified by Dan Voich of The Florida State
University.

In brief, the company being managed is a two-product
manufacturing firm for which a total of 27 decisions must be
made each month, or run. Fundamental decisions (price,
dealer’s margin, marketing expenditures, R&D expenditures,
roduction volume, and raw materials) must be completed
or both products as well as financial decisions (bank loans,
stock, bonds, notes, dividends, etc.) for the company as a
whole. Productivity is also affected by expenditures on labor
relations and management training and development as well
as the real threat of being fined and/or shutdown for
excessive air or water pollution.

Unlike most undergraduate Policy classes, students consisted
entirely of management majors. Five teams were formed
through self-selection and each consisted of four members.
This particular class was held in the early evening and thus
may have had a greater diversity of backgrounds among
students than normal. However, the majority of students
were regular, full-time students.

After approximately two weeks of ENSIM orientation, a
series of three practice decisions was held. During the
orientation period, possible decision support tools were
introduced as well as familiarization with the general
decision process. Starting with the third practice decision,
and continued throughout the five weeks of playing the
game, decisions were ‘made” in and during class. Printouts
with the results of the firm’s previous decision were
distributed at the beginning of class. Each firms next set of
27 decisions was submitted to the §ame’s administrator (the
professor) before the group could leave class. When the
tealm had submitted its decision form, the members were free
to leave.

This format of administering the game provided accurate
records of the time spent by each team in its decision
process. However, time spent outside of class by team
members, individually or collectively, was not included.
Outside a}ﬁphcatlons of decision tools, (regressions, break-
even graphical analyses, etc.) in preparing for class should
help produce a quicker, more effective decision. This aspect
of the decision support system will be returned to later in the

paper.
ANALYSIS, FINDINGS, AND IMPLICATIONS

Table 1 provides the performance scores and decision time
for each team for each decision throughout the simulation.
The null hypothesis presented earlier, that there is no
s1§vn1.ﬁcant correlation between a g'rou(?’s. (firm’s) decision
efficiency and the effectiveness of its decision with regards
to its competitive performance, was tested by utilizing the
correlation coefficient, r, and the t test. Statistical analysis
supported the null hypothesis and thus rejected the alternate
hypothesis. As reported in Table 2, the r value of -. 5484 and
resulting t=-1.135 is not significant at the .05 level.

The lack of a significant correlation between decision
efficiency and decision effectiveness is consistent with the
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TAELE 2

ANALYSIS OF MEAN PERFORMANCE SCOHRES
ARD MEAN DBECISION TIMES

Performance Scors Decimion Time

t Mear Std. Dev. Wean Std. Dev.
1 s8.7  16.19 76,2 24,76
2 82.1 9.12 5.5 14,20

£1.3  20.% 761 45,57
4 56,2 14,82 8.1 37.63
5 65.2 19,66 534 32,22

Correlation coefficlent (r) = -. 5484 t = -1.115

Not slgnificant at .05 lewel,
literature dealing with decision making in general.
Specifically, the trade-offs between efficiency and
etfectiveness apijly to group decisions in a business
simulation as well as they do in other laboratory and field
studies. Support for the null hypothesis, thus reinforces the
validity of using business simulations as a research vehicle
for exploring various aspects of the decision-making
process in general.

Additional research is needed in both the efficiency and
effectiveness dimensions of group decision making in a
gaming environment. No matter how efficient or
sophisticated the process in reading a decision, e decision
does not necessarily equal a decision. As indicated earlier,
no control was made for the amount of time a group spent
outside of class in analyzing trends and figures. The
inclusion or perhaps standardization of decision techniques
is one area where additional research would be helpful.
Similarly, control for individuals’ experience and
backgrounds, both grofe_ssionally and in gaming situations,
might be matched with analytical/intuitive skills and
personal motivations. The last category is particularly
important if trying to generalize one’s findings of a student
sample to practitioner population.
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A final implication for future research lies in the area of
evaluatmﬁ a firms performance during and at the end of the
game. While single measures such as returns on investment
and sales forecast error are accurate measures of a firm’s
performance, a comprehensive measurement may be more
conducive to the learning objectives of a policy course. The
objective function utilized in this study encouraged learning
through positive reinforcement during the simulation
experience, rather than learning through negative
reinforcement after the simulation. This informal
observation requires formal analysis but may be helpful in
meeting policy course objectives at the undergraduate level.

Time as a resource and decision making as a skill are two
critical aspects of any manager’s life. Because of its
dynamic nature, an interactive business simulation is an
excellent research tool for investigating these and other
factors contributing to optimal decisions.
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