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The experiential mode of instruction is a relatively recent development in the academic
community. On-the-job training has been used extensively in an industrial sector but for many
reasons our academic sector resisted this action-oriented instruction.

Many academics have taken the experiential mode of learning as an exercise in innovation
with little substantive evidence regarding the educational worth of the various techniques. Some
research has found positive evidence for one type of experiential learning, computer simulation.
Boocock’s [2] studies, used computer simulation as a substitute for a more conventional
classroom approach which typically involved reading material, listening to a lecture on the
material and then discussing the material. It appears, as a result of the present study, that
benefits may also be derived when computer simulations are used in conjunction with the
conventional lecture-discussion method.

Usage of experiential techniques has increased significantly among American schools of
business in the past eight years. The results of a survey [7] conducted in 1966 showed a few
computer simulations existed at that time. However, an updated survey [8] conducted in 1972 by
the same researchers revealed widespread usage of computer simulations, including a number of
specialized functional simulations. Graham and Gray 112) found that over 90% of the 90
business schools that responded to a survey they conducted reported usage of some type of
computer simulation. Gerstenfeld and Maynard 110] found in a study of 20 universities that
75% indicated that they presently used management simulations. Perhaps more important to the
practitioner is the fact that out of 169 industries sampled, 21% indicated that they used
management simulations as training devices. It appears that the experiential mode is fast
becoming an accepted pedagogical technique in our universities and industries.

This paper primarily focuses upon computer simulations. However, computer simulation
is but one of many different techniques that are commonly thought to make up the experiential
mode. The findings of this paper may be loosely generalized to many of the other experiential
techniques.

Why the sudden upsurge in interest in the experiential mode? What benefits can the
students derive from using such techniques? Barkin [1] proposed that to study behavioral
aspects as they occur in a dynamic system, a dynamic system must be the research vehicle.
Certainly the area of management must qualify as a dynamic system that needs more than a
simple static research vehicle. This desire for a dynamic research methodology is one reason for
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the increase in the usage of experiential techniques. Two researchers [11, 6) have suggested
another reason for increasing usage of experiential methods. They theorize that the greater the
degree to which a student is actively involved and participating in the learning process, the more
effective the learning. Subjects are actively involved in making decisions which have real
consequences in their immediate environment. Interest and participation can certainly be
claimed by the supporters of computer simulation as attributes of that technique.

Carison and Nisshauk [411 agreed that the dynamic qualities of computer simulation lead
to increased learning for the participants. They feel that the subjects in a computer simulation
experience sharpen their decision making ability and their skills of analysis. Participants also
benefit from experiencing the immediate feedback from their decisions. This view is supported
by the Skinnerian schools’ research on schedules of reinforcement. The sooner reinforcement is
administered, the more effective it is in shaping the behavior of the subject. Although most man-
computer simulations do not provide immediate feedback, when used as a long term teaching
device, they do usually provide one or two day turnaround. This is much more efficient from a
reinforcement view than your typical midterm examination or yearly bonus.

Based on the above sample of the literature, it would appear that computer simulation is
almost the ideal pedagogical tool. Cherryholmes 15] was perhaps the first thorough critic to
synthesize a number of experiments involving computer simulation usage. Cherryholmes
concluded that simulations do motivate, but that there is not any substantive evidence that
computer simulation teaches cognitive material or problem solving skills, or that they induce
critical thinking any more effectively than other methods of learning. Davis [9] has cited the
development of many technological advances in computer simulations. However, he laments,
for all the innovations and gimmicks that have appeared on the scene, little solid research can be
found to validate simulation usage.

The equivocal nature of the literature prompted the author to conduct his own
investigation into the relative benefits of computer simulations. The research design for the
present study was in part suggested by Boocock and Schild 13, p. 20). After discussing the
difficulties of designing research in the area of computer simulation, they go on to say:

“Assignment by classes is usually the best the researcher can do, and he is lucky if he
can match classes on some group measures (e.g., mean IQ or achievement scores), can
have the matched classes taught by the same teacher, and can designate the classes as
experimental or control by some random procedure.”

In the current research, these conditions outlined by Boocock and Schilds were met. Two
sections of a one semester management
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course were taught by the author using a computer simulation as an adjunct aid in one section
and not in the other. Students were not aware, in advance of section selection, of this difference
in the two sections.

Hypotheses

The author developed several hypotheses based on the relevant literature and on intuitions
from previous usage of computer simulations.

Hypothesis 1. There will be a significant difference between the performance of the
control group and the experimental group on the first examination. The control group is
hypothesized to perform at a higher level. This hypothesis was developed as a result of expected
cognitive overloading of the experimental group during the first few weeks of the course.
Hypothesis 1 was developed from the author’s personal experiences with computer simulations.

Hypothesis 2. There will be a significant difference between the performance of the
control group and the experimental group on the second examination. The experimental group is
hypothesized to perform at a higher level. The superiority of the experimental section will be a
result of usage of the computer simulation technique. Hypothesis 2 was suggested by the
research conducted to this point and from the author’s personal experience.

Hypothesis 3. There will be a significant difference between the dissatisfaction displayed
by the control group and the experimental group, as measured by the modified Needs-
Satisfaction Questionnaire. The experimental group will display less dissatisfaction than the
control group. Hypothesis 3 was suggested by current literature on participation and satisfaction
[14, 15).

Hypothesis 4. There will be a significant difference between the performance of the
control group and the experimental group on the post-test. The experimental group will do
significantly better on the post-test. Hypothesis 4 is related to Hypothesis 3 and based on the
same arguments.

Methodology

Two sections of a sophomore level management course (Management 211) were used to
carry out the experiment. The classes were scheduled at 9:00 A.M. and 10:00 A.M. in the same
room in the same building on the campus of a small Eastern university. By using a random
selection technique the 9:00 A.M. class was chosen as the control group and the 10:00 A.M.
class was the experimental group who used the computer simulation. The experimental group
was responsible for the computer simulation experience in addition to the material for which the
control group was responsible. The experimental group may have been operating near the level
of cognitive overload for the first few weeks as the students spent con-
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siderable effort learning the computer simulation procedures and environment. This condition
should have dissipated by the time of the first examination, roughly 5 weeks into the semester,
as the computer simulation was a front-loaded simulation requiring larger amounts of time to
initially learn the rules and significantly less time thereafter. This projected cognitive overload
was fundamental in development of Hypothesis 1 (significantly different performance between
sections on the first examination).

Two pre-tests, two evaluative instruments, a post-test and a measure of dissatisfaction
were administered during the experiment. Written student evaluations of the course were also
compared and contrasted for each section. The second pre-test mea- sure was used again as the
post-test instrument 2 weeks after the experimental treatment was terminated. Both groups were
evaluated using the same instruments. The results were analyzed by conducting tests of
difference between arithmetic means. The computer simulation covered the first 12 weeks of the
16 week semester.

The simulation used was The Executive Game [13]. It is a computer simulation experience
in a managerial context. The simulation was chosen as the vehicle of research primarily because
of the excellent Interface with the university’s central computer. It is possible that with another
simulation, the results of this experiment might have been different.

The simulation was used as an adjunct aid in the experimental section. No attempt was
made to teach the equivalent computer simulation material to the control group. A small amount
of class time was devoted in the experimental section to cover simulation-related administration
details. During the equivalent time period each week, the control section met as usual. An
attempt was made to be sure that both sections received equivalent coverage of the traditional
subject matter as taught in previous sections of the same course by the author. Examinations
were exclusively over the traditional material presented in both sections. It is possible that the
usage of the computer simulation contributed to substantial improvement in the skill areas of the
participants in the course due to an increase in the scope of coverage. No attempt was made to
measure these possible increases in the skill areas.

The Sample

Section time (9:00 or 10:00) was chosen by the students according to which section time
best fit the individual student’s schedule and/or preferences. No attempt was made to evaluate
the difference in performance between business majors and nonbusiness majors because of the
relatively small samples involved in the experiment. The control section had 27 business majors
and 6 non- majors. The experimental section had 26 business majors and 7 nonmajors.

86



Simulation Games and Experiential Exercises in Action, Volume 2, 1975

To be sure of matched sections the groups were evaluated by two separate pre-testin
devices. The first pre-test was a comparison of the students’ overall grade point average for bot
groups (see Table 1). The grades were based on a 4.00 system with A’s weighted at 4.00 and F’s
Eveiﬁghted' at 0.00. There was no significant difference in the overall grade point averages for

oth sections.

TABLE 1

Comparisons of Means and Standard Deviations
for the Experimental and Control Groups Over the

Evaluation Instruments

Pre-Test 1 Pre-Test 2 Post-Test
Grade Standardized Standardized
Point Final Exam Final Exam
Averages Exam I Exam II
Control p=2.62 pn=48.47 pn=74.94 pn="77.69 p= 6487
Group c=0.52 6=9.18 6=9.95 c=28.79 c=28.12
Experi- u=2.78 u=49.68 u=74.45 pu=380.38 1L =66.46
mental c =0.58 c=7.52 6 =9.35 c=7.31 c=23843
Group
P<.25 p<.56 p<.83 p<.09 p<.22

Two Tailed Two Tailed One Tailed One Tailed One Tailed

The second pre-test was a standardized final examination in managerial concepts [18].
This pre-test was administered unannounced on the first day of class. In an attempt to eliminate
potential experimenter bias, the grading and score tabulation was performed by a research
assistant. The instrument was selected as a general test of the field of management and was not
meant to cover only the material to be presented during the course under examination. Again,
the test for a difference between the two means yielded no significant difference between the
two groups (see Table 1).

The Cognitive Tests and Results

The examination instruments were prepared by the principle investigator relying heavily
on material covered on past examinations to minimize experimenter bias. The examinations
were a mixture of objective questions and essays. They were scheduled during the evening so
that both sections could take the examination together. A large room was employed and the
subjects were widely separated to avoid distractions. The first examination was given 5 weeks
into the semester and showed no significant difference in performance between the control
section and the
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experimental section (see Table 1). This disconfirms the author’s first hypothesis. However, the
result favors the experiential technique. The second examination was given 11 weeks into the
semester and had the predicted significant difference in performance in favor of the
experimental group (see Table 1). Thus, the second hypothesis received marginal support (p <
.09). Another examination was given roughly 4 weeks after the experiment terminated. Since
this examination covered additional material presented after the simulation ended, it was not
included in the present analysis. Both groups were roughly equivalent on this extra examination.

The comprehensive examination pre-test given on the first day of class was administered
again 2 weeks after the computer simulation ended as an experimental post-treatment measure.
Using the test for differences between two arithmetic means, the two sections showed no
significant differences. Thus, Hypothesis 4 was not supported. This result is discussed under the
summary and conclusion.

The Individual Satisfaction Instrument
and Results

Individual satisfaction was measured by an adapted form of the Needs-Satisfaction
Questionnaire [16]. In this study the phrase ‘~. . in Management 211" was substituted for the
original Porter phrase “. . in my management position,” where appropriate. Each item had three
sections to the answer. For Example:

1. The feeling of a job well done in Management 211:

a. How much is there now?
(mm)l 2 3 4 5 6 7 (max.)

b. How much should there be?
(mm)l 2 3 4 5 6 7 (max.)

c. How important is this to me?
(mm)l 2 3 4 5 6 7 (max.)

The instrument was made up of 20 questions. The score for each question was calculated
by taking the absolute value of the difference between the value for answer (a) and the value for
answer (b). Answer (c), a measure of need importance, was included for possible future research
and was not used in this study.

The value (b-a) is a measure of need deficiency or dissatisfaction. Under this system, the
higher the test score, the greater the level of dissatisfaction. The scores represent simulation over
the 20 questions.

The control group had a mean value of 28.79 with a range from 7 to 57. The experimental

group has an average value of 24.48 with a range from 4 to 48. Because the scale was felt to be
ordinal in nature, a two-tailed Mann Whitney “U” test [17] was utilized
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to test for difference between the control group and the experimental group on the dissatisfaction
scale. This difference is significant at the .01 level. This finding supported Hypothesis 3.

It can also be concluded in three separate ways that the experiential technique did
contribute a valid affective educational benefit to its participants. The first element of evidence
was the decrease in the dissatisfaction of the experimental group as shown by the results of the
Needs-Satisfaction Questionnaire.

The second element of evidence supporting affective benefits derived from the
experiential technique was obtained in an evaluation questionnaire completed by the students in
both sections. The results of the evaluation indicated an increase in satisfaction in the section
using the experiential technique. Many students in the experiential section mentioned the fact
that they felt the class to be “less boring” compared to their other classes and “really
interesting.”

The third piece of evidence relating to the experiential section’s affective state was in a
general attitude domain. The classes appeared to progress more smoothly and attendance was
significantly better for the experiential section on days that decisions were to be rendered (p <
.05). Several groups volunteered to pick up the computer printouts as early as possible so that
they could see their results. The experimenter noticed that on days when the results were due to
arrive, the students in the experiential section were constantly dropping over to the
experimenter’s office to see if the results were ready. The experimenter made an effort to avoid
differential attention to students in the simulation section when they visited his office. Students
in the control section were encouraged to drop by the experimenter s office to discuss the course
at their convenience. The control section displayed no such increase in general affective state
and, if anything, they became less energetic as the weather turned sunny late in the semester.

Summary and Conclusion

From the results of this experiment it can be concluded that the experiential technique
displayed some cognitive benefit to pupils when used as an adjunct to a basic management
course. Although the significance of the difference on the second examination was not quite up
to standard levels, it was interesting in the context of this experiment. The diversity of
background and academic majors of the participants appeared to dampen the results. A
replication of the study using more advanced students or full-time managers with a specialized
computer simulation is suggested. Based on the strength of this experiment, it appears
worthwhile to increase the size of a replication sample. By using more advanced students or
managers one would eliminate the relatively inefficient nonbusiness majors and would thus
create a more uniformly skilled group of subjects.
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The fact that the post-test did not reveal any significant differences between the sections
created some dissonance in the author until he reviewed the content of the pre/post-test
instrument. In an attempt to remain unbiased, the author had not reviewed the pre/post-test
instrument but had used it on the basis of an esteemed colleague’s recommendation. Much of the
material in the pre/post-test instrument was not covered by the course under investigation. The
pre/post-test was heavily biased toward the classical approach to management taken by its
designer, George Terry. The author taught a course with a stronger emphasis on organizational
behavior.

It was concluded in three separate ways, from the results of the test instruments, that the
experiential experience did contribute a valid affective educational benefit to its participants.
This positive feedback displayed on the test instrument and in the comments from the simulation
participants was convincing to the author and appeared significant in terms of the educational
benefits that this group of students derived from the experiential experience.

An atmosphere of excitement prevailed on days when the results were returned to the
experimental section. The students seemed vitally interested in their performance with regard to
the rest of the teams in their industry. The enthusiastic attitude and increased interest were
justification enough for the extra effort required of both the experimental subjects and the author
as a result of utilizing the experiential format. The experiential experience in this study did not
conclusively prove that it was cognitively superior to the traditional lecture technique. However,
considering the increased work load that the simulation section carried, it was important to see
that their average score was significantly better than the control group on the second
examination (as suggested by Hypothesis 2) and was equivalent on the other instruments.

The true value of simulation may well lie in the affective domain. Keeping cognitive
performances up and increasing the level of satisfaction seems to be worth the effort. The
interest that the students in the experiential section displayed was most gratifying. Many seemed
to realize for the first time in their educational careers that their books and their teachers actually
had some relevance to the world outside the university. This may be the most significant benefit
of experiential learning when compared to the traditional lecture format.
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