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EVALUATING STUDENT PERFORMANCE IN THE USE OF COMPUTER SIMULATION

Thomas F. Penderghast, Pepperdine University

ABSTRACT

Computerized business games have been an integral part of the pedagogue
of business schools. With the widespread use of microprocessors, these
games are growing in popularity and use. This paper investigates the
evaluation process connected with the use of a computerized business game
in the classroom, and presents several recommendations for grading the
simulation experience. The grading techniques discussed incorporate both
the qualitative and the quantitative aspects of a business game.

INTRODUCTION

Computer simulations have been used in business schools as games since
the 1950’s. In the 1970’s, it was estimated that over 200 computerized
business games had been developed. More than 95% of the undergraduate
and graduate business schools today have adopted one or more games in
their curriculum. The simulation of a business environment in the form of a
game provides one of the highest rated forms of classroom pedagogy in the
opinion of students who participate in them.

With the advent of the microprocessor, computer games have attained a
much wider scope of potential use within the classroom environment. No
longer is the professor dependent on the institution’s mainframe computer
to run a game. The game can how be conducted totally within the
classroom. Students can get faster feedback on their decisions and more
cycles can be processed over the period of time the students are in the class.

Types of Business Simulations

There are two general types of simulations in use in business schools today.
One pits the individual student against a computer program in much the
same mode as a video game. The student competes against the algorithm
and tries to attain the highest possible score. In this mode of simulation, the
process is deterministic and the student’s strategy is often one of figuring
out the algorithm and, in that way, gaming the game.

Success in this mode often has little similarity with the competitive world of
business. Its value is greatest when the simulation is used to teach the
mastery of a skill that will be valuable later in the career of the student.
Success is often measured in terms of the student’s ability to master the skill
in a timely fashion and to know when to apply that skill when faced with a
similar situation.

The second type of business game is one that allows a student to compete
against other students individually or in teams. This form of game is not
deterministic since the results of the decisions of each participant or team
depends on the decisions of all the other participants. These games usually
have a greater breadth of possibilities and are probabilistically driven by a
Monte Carlo random number generator.

This paper will focus on the second of these two types of business
simulations. The first type is usually self-scoring in that the stated objective
is the mastery of some measurable skill. The administrator of the simulation
can easily establish an objective standard for success and failure, or a
continuous scale for grading purposes. For example, if the student is
expected to put together an investment strategy using stocks and other
forms off monetary investments, return on investment could be a
straightforward measure of the effectiveness of the decision variables

entered into the computer simulation.
Competitive Business Games

An assumption made here is that the game is played by individual students
or teams of students running businesses in direct competition with each
other. Within the game, the students must make decisions involving such
aspects of business management as purchasing, pricing, advertising, hiring,
financial management and growth. The game establishes the rules that must
be followed and defines the costs that are incurred through the decisions
made. For example, prices of raw material are clearly stated and applied
equally to each company. Taxes and other government fees are
automatically paid when incurred. Banks and other sources of funds charge
an established rate for the use of their money.

These games are played over a specified time period with decision cycles
occurring either monthly, quarterly or annually. Each simulated business is
given feedback on its prior decisions before the next set of decisions are
submitted. Each student or team is expected to have and follow a strategy of
action, but adjustments to the strategy may be made based on feedback
obtained. Since all the businesses are competing in the same market, results
for any one business depend on the integrated strategies of the competition
as much as the decisions entered for that business.

EVALUATION TECHNIQUES

There is a tendency to apply the same evaluation approach used with single
participant simulations to games involving competition. Under this criteria,
the student or team with the greatest total net worth at the end of the
simulated period wins and grades are assigned accordingly. Such an
approach ignores the fact that a game, played over the course of a semester,
cannot fully replicate businesses that operate over a much longer period of
time. Some highly successful business strategies take longer to mature than
the time allowed in the game. Take for example the long-term strategies
applied by many Japanese firms. The promotion of a shortsighted approach
as a measure of degree of academic success may do more harm than good
by rewarding short term harvesting as a business strategy for the game.

Two approaches will be taken to describe the means by which student
performance in a business game can be adequately evaluated. These two
approaches are quantitative and qualitative, respectfully. The difference
between them is the quantitative approach is based on data generated in the
playing of the game while the qualitative approach is based on the ability of
the students to analyze the situation and to document either a solution to a
problem or an approach to effective decision making.

Qualitative Evaluation Techniques

One qualitative technique is to have each student or team document the
strategy that will be used in the simulation exercise. This assignment is best
given around the third cycle of the simulation. Placing it at that period of
time, rather than at the beginning of the game, allows participants to
develop a better understanding of the simulated conditions and the decision
variables required.

This assignment could be graded in terms of the student’s ability to
understand the objectives of the game and to formulate an effective
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and comprehensive approach to making the required set of decisions. An
additional side benefit of this exorcise is that it helps to firm up the details
of the simulation exercise in the minds of the participants. When making
this assignment, it should be emphasized that the student or teem is not
required to stick to the strategy described if and when a bettor one can be
adopted

Another qualitative technique is to have the students or teams document
their decision-making algorithm. This is most effectively used near the end
of the simulation exercise. For example, if the game requires monthly inputs
over a period of one year, this exercise should be used around the tenth
month. The students are told that they will leave the country for several
months and must turn the decision making over to someone else. They will
not be able to contact this person over the time they are gone, but want to
ensure that the decisions will be made as if they had made them.

Hew each student document the decision-making algorithm to be used when
evaluating their company’s feedback from the prior decision period. This
exercise will formalize the decision-making technique developed over the
periods already played. This assignment can be evaluated and graded based
upon the student’s ability to describe a logical and effective decision
making algorithm, one that could be used by someone else to make the
required decisions in their absence.

Quantitative Evaluation Techniques

On the quantitative side, there are several techniques that could be
employed to analyze the date base developed over the course of playing the
game. Together with total net worth, they can be used at the end of the
game to evaluate student success in the simulation exercise. In the
techniques described below, it is assumed that the game is run over e one
year time period end that the decision variables are input on a monthly
cycle.

The first of these is to count the unit sales of products throughout the
simulated period. This could be used as a measure of inventory flow that is
independent of pricing. While not as realistic as using dollar figures. it
provides another way to look at success in playing the game that is not
affected by either income or cost figures.

The second of those techniques is to rank the total net worth or the
contribution to retained earnings of the businesses each month. Each
business could be ranked each period, based upon either total net worth or
contribution to retained earnings. The rankings would then be added each
month and the business with the highest cumulative total would have the
best score. A variation to this adds or subtracts the amount of movement up
or down the ranking each time a business advances or declines on the
monthly ranking scale. This evaluation technique takes into account
monetary success on a monthly basis as well as positional advancement or
decline within the simulated industry.

The third technique is based on the analysis of several selected ratios each
month. One of these could be sales to cost of inventory. A second could be
net profit after taxes to sales. A third could be the debt to equity ratio. Those
ratios could be scored in much the same way as the technique described
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above using the cumulative sum of position rank each period end a score
based on movement within the ranking. Even if a business begins on a bed
footing because of an early poor decision, it could score well if it shows
improvement over the period of the simulation.

A fourth approach is to evaluate the dollar sales earned each month loss the
direct costs spent to obtain those sales. Examples of these are cost of goods
sold, specific advertising and direct inventory expenses. These results could
be summed each month to get a total for the year, or could be evaluated
with the ranking technique described above to take into account
improvements in decisions made over the year.

A final approach is to take into account the lost sales due to either
insufficient inventory or not enough sales personnel. This evaluation could
only be conducted if the simulation provides a tally of lost sales by product
each month. One approach could be a total count of lost sales over the
period of the simulation. The fewer the lost sales, the better the decisions
mode. Improvement in decisions made could also be taken into account, as
with the approach-described tow, by ranking the businesses based on lost
sales each month. The monthly ranking of each business would be added
together and the business with the lowest total would get the highest grade
in this aspect of the evaluation.

CONCLUSION

The use of computerized business simulations in the classroom can odd
greatly to the learning process. Students like business games because they
allow them to put theory into practice. Business games provide en active
learning pedagogy that simulates the students through a spirit of
competition that prevails during their use.

When the simulation has been completed, the professor must evaluate the
results. Th. bottom line profit, or total net worth, is not a complete picture
of the performance of the students. Other factors should be employed to get
a more accurate assessment of individual or team performance during the
entire exorcise.

This paper has identified several additional evaluations that could be
conducted for the purpose of measuring performance end grading success.
They pertain more to complex dynamic business games where students,
acting as individuals or as teams, compete against each Other. Success in
the game is determined not only by their individual decisions, but also by
the decisions mode by all the other businesses in the simulation. These
evaluation techniques can be both qualitative and quantitative in nature.

It is up to the professor to select the techniques to be used and to determine
how they will be weighted in the assignment of the final simulation grade.
The selection of a computerized business game is also important since not
all games on the market today provide the same detailed database from the
decision variables input. The use of several evaluation techniques will give
students the assurance that the complexity of the simulation was taken into
consideration, and that there is more to business decision making than just
the acquisition of the most money over the short term.
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