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INTRODUCTION

Simulation games are used extensively today at many colleges of business administration. The
widespread use of simulation games suggests that business faculty view the use of games as being
valuable learning vehicles and that the use of simulation games stimulates student interest in course
content.

A study was performed in order to investigate the use of a typical simulation game by 104
undergraduate business students at a large university. The broad issues addressed by this study include:
(1) What factors influence the performance of students participating in a simulation exercise?

(2) Can these factors be used for prediction purposes?
3) How do the factors which influence student performance in simulation games compare to those
factors which seem to influence performance in other types of course activities and course scenarios?

DATA

One of the interesting features of this study stems from the rather unique sample of data which
was collected. The subjects in this study were 104 college juniors and seniors from two classes. The
same subjects were enrolled in both a three semester-hour course in organizational behavior and a three
hour integrative management simulation course using INTOP. The organizational behavior course was a
highly structured, lecture course whereas the management simulation was highly unstructured. Because
the students were required to take these two courses concurrently the authors were able to collect a
matched sample of data on the students’ performance in two quite different course environments.

Performance Variables

The following performance variables were evaluated:

(1) two 100-point objective exams covering text and lecture content from the organizational
behavior course,

(2) a total of 100 points from ten unannounced quizzes from the organizational behavior
course,

3) final course grade in the organizational behavior course,

(4) two announced quizzes covering the simulation game rules,

(5) total points in the simulation game,

(6) peer ratings of performance within the groups in the simulation game, and
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(7) final team ranks in the simulation exercise.
Predictor Variables

A review of the literature in the general topic area of predicting academic performance suggested
the use of a wide variety of predictor variables. Cohn, for example, used motivation and maturity
variables such as age, sex, and martial status; ability and achievement factors such as grade point
average (CPA); background factors such as the number of semester hours completed in the major and
whether or not the students had the prerequisites for a certain course; and course-related variables such
as class attendance, whether or not the student purchased the text, and other factors such as the reason
given for taking a course [1].

Other studies have made use of constructs such as Locus of Control (LOC) and Interpersonal
Trust (ITS). Massari and Rosenblum concluded that a complex relationship between academic
performance and LOC and ITS exists [5] . The general stream of research from the behavioral sciences
has been oriented toward the use of similar personality constructs to predict academic performance [2],
[3]

Thus previous research suggested most of the predictor variables investigated in this study, and
the authors’ judgments suggested the rest. Other variables which seemed, a priori, to have value for
prediction and explanatory purposes were identified. From these two sources, then, the following
predictor variables were included:

(1) Internal-External scores. Roter’s LOC scale was administered to the subjects in order to measure
the strength of two conflicting orientations, Internal vrs. External [6]. An Internal Control
suggests that the subject perceives that there is a relationship between what the individual does
and what happens to that individual. An External Control refers to the perception that fate, luck,
or the environment largely determines the consequences of one’s behavior.

(2) ITS scores. Rotter’s ITS scale was administered in order to measure the trust dimension [7] . A
“low” truster is assumed to be suspicious of others in his or her interpersonal relationships. A
“high” truster implies the opposite orientation.

3) Ability and achievement factors. From official university records the subjects’ cumulative
college CPA scores were obtained and used in the analysis as both a measure of ability and
achievement. Scholastic Aptitude Test scores (SAT) were obtained in the same manner.

4) Maturity, motivation, and background factors. The subjects were required to complete a brief
questionnaire at the beginning of the semester which measured age, socio-economic status,
expected grade in the course, and other information which was not used in this study. Class
attendance records were maintained as part of the usual course procedures of the instructors
involved.
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ANALYSIS

Regression and correlation analysis were used to investigate the relationship among each
performance variable and the predictor variables. The first step in the analysis was to derive the Pearson
correlation coefficients for all of the variables included in the study. Table 1 gives the correlation
coefficients for the ability and achievement factors.

Ability and Achievement Factors

TABLE 1
PEARSON CORRELATION COEFFICIENTS: (&)
ABTLITY AND ACHIEVEMENT FACTORS

PERFOERMANCE SAT SAT
VARIABLES VERBAL MATH GPA
Exam 1--0.B. 0. 4444 0. 2445 0.6255
s=,001 s=,009 s=,001
Exam 2--0.B. 0.3159 0.1314 0.5433
s=.001 s5=.,106 s=.001
Quiz Total--0.B. 0.2557 0.0855 0. 43544
s=.007 s=,209 s=.001 .
Course Grade--0.B. 0.4287 0.1490 0.6687
L s=.001 s=.078 s=.001
Quiz 1--Sim. 0.1861 0.2968 0.2922
5=.038 £=.002 s=.001
Quiz 2--Sim. 0.1600 0.2604 0.2327
s=.064 _s=.006 s=.001
Team Points—--S5im. -0.0691 -0.1679 0.0308
s=, 257 5=,055 5=, 379
Peer Ratings—-S5im. |-0.1547 -0.1933 -0.0597
5=.071 s=.275 s=.275
Team Ranks--Sim. 0.,0050 =0.0571 0.1353
s=,481 5=,295 g=.087

(8)The significance level associated with each coefficient
appears below each coefficient.

The correlations between some of the performance variables and the ability-achievement
variables are quite strong. Subjects who had high SAT scores and high CPA scores performed better on
the rather structured performance criteria associated with the organizational behavior course. The high
levels of significance reported in Table 1 for these correlation coefficients suggests that the relationship
is too great to be attributable to chance. A similar, but less pronounced, finding was obtained for the two
structured quizzes which covered the simulation game. The unexpected result found here occurred for
the unstructured performance variables associated with the simulation game. Note that the relationship
among SAT, CPA, and the simulation game results are much weaker than the relationships found for
structured performance criteria. More important is the observation that many of
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the correlations are in the opposite direction from that which might be expected. That is, subjects with
high SAT scores tended to perform worse on the simulation game criteria. That few of the correlations
are significant detracts little from the surprising nature of the finding.

LOC and ITS

Table 2 gives the Pearson correlation coefficients for LOC, ITS, and the performance variables.
Note in Table 2 the rather weak relationships among these variables as evidenced by the small
correlation coefficients. This finding merits attention in view of the repeated use of these constructs to
predict academic performance in studies reported in the literature. Another important observation
concerning these correlations is that many of them are in the opposite direction from that which would
usually be expected. High scores on LOC are associated with high scores on the performance criteria
and vice versa. Thus externals performed slightly better on all performance criteria except two (Quiz 1
in the management simulation course and the unannounced quizzes in the organizational behavior
course). Previous research suggested the

TABLE 2
PEARSON CORRELATION COEFFICIENTS: (2)
LOC AND ITS
FERFORMANCE
VARIABLES LOC ITS
Exam 1--0.B. 0.0778 -0.0359
s=.216 s=.360 o
Exam 2--0.B. 0.1223 -0.0617
_ s=.108 5=.269
Quiz Total--0.B. -0.0403 -0.0887
s=. 342 s=.188
Course Grade--0.B. 0.0964 0.0071
5=.165 5=.472
Quiz 1--Sim. -0.0809 -0.0899
s=.207 s=.185 o
Quiz 2——5im. 0.0302 ~0.0546
5=. 380 5=,293
Team Points—--Sim. 0.1124 0.0759
s=.128 8=.224
Peer Ratings--Sim. 0.1861 0.0549
s=.029 g=,202
Team Banks--Sim. 0.0774 0.0583
s=.218 s=.280

(a)The significance level associated with each coefficient
appears below each coefficient.

hypotheses that internals would perform better on unstructured criteria (such as a simulation game or
unannounced quizzes) and
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that LOC would yield no differences on structured criteria. Therefore it is surprising that the coefficients
for the simulation performance variables and LOC are all positive.

TABLE 3
PEARSON CORRELATION COEFFICIENTS: (a)
MATURITY, MOTIVATION, AND BACKGROUND FACTORS

Socio-

PERFORMANCE Economic Expected
VARIABLES Absences Status Age Grade
Exam 1--0.B. -0.2132 -0.0721 -0.0598 0.2033
s=,015 s=.311 g=.331 s=.070

Exam 2--0.B. -0.3324 -0.0398 -0.1303 0.3622
a=.001 g5=,393 s=,169 s5=,004

Quiz Totals--0.B. -0.6534 -0.0326 -0.1385 0.1096
s=,001 s=.412 s=.154 s=.215

Course Grade—-0.B. -0.3369 0.0270 -0.1860 0.2529
s=,001 s=.427 s=.085 s=.033

(uiz 1--5im. 0.0753 -0.1647 -0.0257 -0.0294
s5=,224 5=.129 5=.425 s5=.417

Quiz 2--Sim. 0.2781 =-0.2374 -0.0496 0.3710
s=.002 s=,050 s=.358 s=.003

Team Points—-S5im. 0.2045 0.0676 0.0512 -0.2812
s=,019 s=,322 s=,354 s5=.020

Peer Ratings--Sim. 0.4263 0.0537 0.0247 -0.1494
. s=.001 s=,357 s=.428 s=.141

Team Ranks--S5im. -0.0210 0.0682 0.0115 =0.3030
s=.416  s=.321  s=.466 s=.013

(a)The significance level associated with each coefficient
appears below each coefficient.

Some rather interesting results were obtained from the correlations of the maturity, motivation,
and background variables with the set of performance variables. Note from Table 3 that those subjects
who did not attend class regularly tended to perform more poorly on all the structured criteria in the
organizational behavior class than those who attended class. Exactly the opposite result was observed
for the structured quizzes given to the subjects in the management simulation course--those who were
absent more often scored higher on the two quizzes. In addition, low attenders out performed high
attenders on two of the important simulation game criteria. These findings are somewhat difficult to
explain. One possible interpretation is that attendance was important in the organizational behavior class
because a great deal of the test material was covered in class. The same was not true in the simulation
course.

Age and socio-economic status were not significantly related to any of the performance
measures. The subjects’ expected grades yielded several significant correlations; however, additional
unanticipated directional findings were observed. Subjects expecting higher grades earned better grades
on four out of five structured criteria. This result was as expected. The one negative result
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was not significant (for Quiz 1 in the management simulation course). Subjects expecting higher grades
received lower scores, however, on the unstructured performance criteria associated with the simulation.
This finding is also difficult to explain. It should be noted here that if this finding is typical--if students
expecting high grades usually obtain lower grades in simulation games--then games will likely be a
frustrating experience for this group of students.

Regression Analysis

In order to provide additional insights about the relationships observed in the data, stepwise
regression was performed on subsets of the data. The stepwise regression failed to produce useful
regression equations as the coefficients of determination were not significantly greater than zero. The
overall fit of the equations to the data was too weak to merit attention here.

CONCLUSIONS

This study did not produce significant findings about the factors which influence the
performance of participants in a simulation exercise. However, the findings reported here suggest that
some of the factors which are ordinarily considered important determinants of success in a simulation
game really have very little influence at all. None of the variables studied here (LOC, ITS, SAT, CPA,
socio-economic status, age, etc.) can be reliably used to predict performance in a simulation game.

The study also revealed that the factors which influence performance on structured course
activities are not the same as those which influence performance in a simulation exercise as measured
here. Thus it is concluded that great care must be exercised in evaluating student performance in a
simulation game. Moreover, it is reasonable to argue on the basis of this study that users of simulation
games in business schools should heavily discount performance in a simulation game in determining
individual grades.
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