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IMPACT OF ECONOMIC PATTERNS ON STUDENT PERFORMANCE
IN COMPUTER BUSINESS SIMULATION GAMES

William S. Sekely, University of Dayton

ABSTRACT

This paper reports on a study done to determine if the timing
of economic conditions in a computer business simulation
game would influence the performance of the student teams.
A relationship was found between the pattern of economic
cycles and the ability of the student teams to cope with these
changes. Further, it was found that the pattern influenced the
performance beyond that expected by examining the level of
economic activity alone.

INTRODUCTION

Increasing interest and use of computer business simulation
games as supplements to other more traditional approaches in
teaching various business courses have led to consideration of
the many implications that use of such games have. There
have been studies on the learning that students achieve
through playing these games N], increased motivation that
accrues to students playing such games [6], criteria that can
be used to measure student performance in such games [1;5],
and many aspects of the validity of such games, both as
learning tools and as representation of the “real” business
world. [7;10]

This paper presents the results of a study done to measure the
impact of the economic environment on the performance of
participants in a simulation game. That the economic level
could impact the performance of simulation participants has
been generally recognized and given explicit consideration
both in the construction of games and the evaluation of
performance. For example, Biggs points out in discussing the
evaluation procedures to use in simulation games:

“Game users must be careful to identify the type of
environmental conditions which teams face when evaluating
performance. If the industry is ever-expanding it may be
possible for all teams to perform well, while a recessionary
environment may result in only a few teams doing well.
These types of conditions can greatly distort results.” [1, p.
196]

In addition to the level of economic activity, the actual timing
of patterns of economic changes or levels could also have an
impact on the performance of student teams. This situation
might come about, for example, if an instructor has large
classes and must use multiple industries in a single class to
avoid too many firms in a single industry. In order to reduce
interaction and collusion between industries, different
economic patterns may be established which would allow for
the same final level of potential sales to occur in all
industries, but the timing of these sales to vary. Thus, the
instructor would have some basis for evaluating performance
between industries, at least to the degree of how much of
potential was achieved.

The hypotheses that were tested then dealt with the relationships
between the level of economic activity and the performance levels
of the teams in the computer simulation. More specifically, they
were:

Hypothesis 1 - There is no relationship between the level of
economic activity and the performance level of simulation teams
as measured by (a) sales or (b) profits.

Hypothesis 2 - There is no relationship between the order of
economic level change and the performance level of simulation
teams as measured by (a) sales or (b) profits.

METHODOLOGY

Two sections of an upper division marketing elective course were
used. The classes were composed of senior business students and
had about thirty students each. A simulation game which had the
students acting the part of top level marketing executives was
used as a supplementary part of the course. Students were placed
in teams of three on a random basis. Each class had two industries
A and B, with five teams each. Student teams were randomly
assigned to the two industries.

All students groups were given ten quarters of history on the
simulated industries. All the histories were identical. The game
used a decomposition model for primary determination of the
industry base demand (i.e. the student decisions impacted their
market share and financial performance, but affected base
industry demand only slightly). The ten quarters of history had
fairly stable economic conditions. To reduce the impact of the
product life cycle, the products used were mature ones having
relatively flat trend lines.

The teams then had ten quarters of decisions to make during the
game play. The first two decisions made by all teams were made
under identical economic conditions. (These corresponded to the
third and fourth quarters of the third year of history.) This was
done to allow the teams to achieve some degree of experience in
making the game decisions. Those teams in the two industries
indicated by “A” then went into a year of economic expansion
followed by a year of severe recession. Those teams in “B”
industries first went into a year of economic recession followed
by a year of economic expansion. The economic indicators were
chosen to allow identical total market demand for all industries.

RESULTS

Students game performance in the simulation was evaluated using
multiple criteria including aggregate profits, market share, and
aggregate sales. The two major groupings of criteria dealt with
profits and sales. Each team was evaluated for their performance
only against teams in their own five team industry. However,
since the market conditions except for economic activity was the
same for all teams in all industries, various rank analyses were
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performed on all twenty teams. This allowed the
determination of the impact of both the level of economic
activity and the pattern of it.

Table 1 shows the results of the two years of simulation play
using the different economic patterns. The first two decisions with
similar economic levels were filtered out. The two industries are
indicated by “A” (good economic conditions followed by poor
ones) and “B” (poor economic conditions followed by good ones).
The teams from the two classes are indicated by the firms’
numbers. Teams 1 through 5 are from one class and 6 through 10
from the second class.

TABLE 1
PERFORMANCE RESULTS OF BUSINESS COMPUTER SIMULATION TEAMS
Team Year 1 Year 1 Year 2 Year 2 Cumulative ~ Cumulative
Rank Sales Profits Sales Profits Sales Profits
1 A 2 A7 B9 B 4 A7 B 4
2 A7 Al B 4 B 2 A2 B9
3 Al A 8 B 7 B9 B 4 B 7
4 A3 B 4 B 2 B 7 B9 B 2
5 A 8 B3 B3 B3 Al B3
6 A 4 A2 A7 B 1 A3 B 1
7 B 4 B 7 B 10 B 6 A 8 Al
8 A 10 B9 B 1 B 10 B 2 B 6
9 A6 A 4 B S5 A3 B 7 B 10
10 B9 A3 A 2 B 8 A 4 A8
11 AS B 10 B 6 A 8 B3 A7
12 B 2 A 10 Al Al B 6 B 8
13 A9 B 6 A 8 B S5 A6 A2
14 B 7 B 1 B 8 A6 B 10 B S
15 B 6 AS A3 A 2 B 1 A3
16 B3 B 2 A9 A7 A 10 A 4
17 B 10 A6 A6 A 10 AS A 10
18 B 1 B S A 4 A9 A9 A6
19 B S5 A9 A 10 A 4 B S5 AS
20 B 8 B 8 AS AS B 8 A9
Differences Between Classes
2.706  significant at the .1 level
The first areas examined dealt with differences between the 3.8141 significant at the .05 level
two sections of the marketing class. The Kruskal-Wallis Test 6.635  significant at the .01 level
was used to test for similarity of the rankings of the two 7.897  significant at the .005 level
classes. This test sums the ranks of the two samples and 10.83  significant at the .001 level

compares these sums with the following test statistic:

T= (12/NN+1)) x Z*Ri*/ n - 3(N+]) 1)
i=1
where:
N=3kn
i=1

Ri = The sum of the ranks of sample i.

The test statistic is then compared to the Chi-square
distribution for significance. In this case with two samples, k-
1, the number of degrees of freedom is 1. If T is greater than
the respective Chi-square values, the differences of the ranks
are significant at that level. The required values for different
levels of significance for all the following tables are:

Table 2 shows the results of analysis of the differences between
the two classes for the various measures of performance. While
class 1 appeared to perform very slightly better in a couple of the
measures, there were no areas of where the differences were
significant. From this comparison, it can be seen that the two
classes were equivalent in their abilities to perform in the
simulation game.
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TABLE 2
DIFFERENCES IN SIMULATION PERFORMANCE BETWEEN CLASSES

MEASURE OF ¥ OF RANKS X OF RANKS T LEVEL OF
PERFORMANCE CLASS 1 CLASS 2 STATISTIC SIGNIFICANCE
Year 1 Sale3 97 113 363 n.s.

Year 1 Profits 99 111 206 n.s.

Year 2 Sales 103 107 .022 n.s.

Year 2 Profits 102 108 .051 n.s.
Cumulative Sales 96 114 463 n.s.
Cumulative Profits 100 110 143 n.s.

Differences Between Industries

The Kruskal-Wallis Test was also performed on the rank
differences between the two industries. These industries were
designated by A and B, and differed only in

the pattern of economic activity used in the game. In this
comparison there were several very significant differences
between the ranking of the performances of the teams in the two
industries. Table 3 shows the analysis done on the ranking of the
various performance measures of the two industries.

TABLE 3
DIFFERENCES IN SIMULATION PERFORMANCE BETWEEN INDUSTRIES
MEASURE OF ¥ OF RANKS ¥ OF RANKS T LEVEL OF
PERFORMANCE INDUSTRY A INDUSTRY B STATISTIC SIGNIFICANCE
Year 1 Sales 62 148 7.686 .01
Year 1 Profits 94 116 7114 n.s.
Year 2 Sales 146 64 9.606 .005
Year 2 Profits 151 59 12.09 .001
Cumulative Sales 95 115 57 n.s.
Cumulative Profits 149 61 11.06 .001
DISCUSSION

As might be expected, there was a relationship between the
level of economic activity and the performance of the
simulation teams. However, the level of economic activity
only influenced some aspects of the game play. Sales by
firms in the industry having the economic expansion were
significantly higher than sales by firms in the recessionary
economy. In the first year, eight of the top ten teams in sales
came from industry A, the expansionary economy. In the
second year, eight of the top ten teams came from industry B,
which was the expansionary industry in that year. There was
no significant difference between the industries in terms of
aggregate level of sales for teams in the two years. This
indicates that the total potentials for the two industries were
very similar using the complementary economic cycles. The
figures supporting these results can be found in Table 2.

Even though there was a strong relationship between sales of
the firms arid the level of economic activity, this relationship
did not extend to the more important measure of a firm’s
success, its profitability. Although all firms were profitable in
expansionary economies, industry A, which had the initial
good economy had only slightly more highly profitable firms
than did industry B, which had the initial recession. Six of the
firms from industry A were among the top ten firms in terms
of profitability during the first year. This did not prove to be a
significant difference from industry B.

During the second year of play and in total, there was a significant
difference in profitability performance between the two industries.
Industry B had nine of the most profitable ten firms in year two
and eight of the top ten firms overall. Both of these results were
significant at the .001 level.

What caused the differences in profitability performance between
the two Industries? There appear to be several related reasons for
the differences between the two industries. First, was the response
to turns in economic levels. The teams in industry B, on the
average, responded to the downturn at the beginning of year one
and the upturn in year two in slightly over one quarter. This
means that by quarter two in year one, most of the teams were
undertaking cost saving measures and by quarter two of year two
were aggressively expanding. On the other hand, firms in industry
A reacted almost one quarter slower. It took the average firm
almost to quarter three in year one to really expand and to quarter
three in year two to retrench. Thus it appears as if firms who had
initial problems were much more attuned to the environment and
changes In it while the firms who were well off at the beginning
tended to be more complacent.

The second reason for the differences has to do with the
competitive reactions of the firms in the two industries. In
industry A there was much more concern with expanding sales
and market share, very often with disproportionate expenditures
and price cuts. There appeared to be a self-feeding cycle that
teams could not break. Teams in industry B, because they had a
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recession so close to the beginning of play, tended to be more
conservative and profit oriented, even in the expansionary
period.

The third reason dealt with differences in interpersonal
relations in the teams in the two industries. Through
discussion with members of the class, there appeared to be
more frustrations and discord among the teams in industry A
than those in industry B. It seemed to be easier to accept poor
showings and try to work together when the problem3
occurred at the beginning. When things had been going good
for a period, there was a greater tendency to try and place the
“blame” when results were not up to expectations.

SUMMARY

The results of the present study confirm the anticipated
relationship between level of economic activity and level of
game performance by student teams. The null hypothesis
with respect to sales level was definitely rejected. Teams do
tend to perform better under positive economic conditions.
However, the 3ituation was not as clear’ with respect to
profits. The null hypothesis could only be rejected in the case
of industry B and not A. High level of economic activity did
not “hurt” a team’s chances to make higher profits, but did
not make it a certainty.

The null hypotheses with respect to the impact of pattern of
economic activity was rejected for profits and not for sales in
this study. Teams in the two industries were essentially the
same level of overall sales. The profits of Industry B were
significantly higher than that of A, causing the null
hypothesis to be rejected with respect to profits.

It appears, from this study, that there are several relationships
which can occur between economic activity and the results of
simulation teams. Thus if cross-. industry analyses are to be
made, either for student evaluation purposes or for some
other purpose, It is necessary that not only should the level of
economic activity be explicitly considered, but also the
pattern of the changes. This study has shown, at least for the
game examined, that the changes in the pattern may actually
be more influential In some areas of measurement than the
absolute level.
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