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ABSTRACT

Past research investigating participant adaptability
to game parameters in computer-based business
simulation games has focused on the cognitions
about specific decisions and the nature of the
decisions actually made (e.g., actual price set) in
order to determine the validity of this experiential
approach to business education. The present study
moves towards a holistic view of the decision-
making process and examines  whether
participants develop a general understanding of
their simulation environment. An experiment
involving four simulation environments was
undertaken to determine if students could grasp
the overall nature of the environment in which
they were competing. Self-reported attitude data
was gathered from 389 single-player competitive
companies that were randomly assigned to the
four experimentally manipulated environments in
a nine period competition. The results indicate
that between-environment differences were
obtained but not always in the direction expected.

INTRODUCTION AND PAST RESEARCH

This study continues a recent stream of research
pursuing a new concept of simulation
participation validity predicated on the extent to
which participants respond to a simulation
environment that is manipulated in meaningful
ways. Game administrators assume that active
participation in the simulation provides game
players with the opportunity to develop and
improve their decision-making skills.
Traditionally, game performance outcomes, such
as earnings per share, return on investment, or

sales, are used as measures of decision-making
skill. The relationship between skill level and
performance level is considered to be positive in
nature. When a player outperforms the
competition, it is assumed that the “winner” has
made decisions that are more consistent with the
game parameters than those made by other
simulation participants. By making decisions that
are more consistent with the environment defined
by the game parameters, it is assumed that the
game player has /earned how best to adapt to the
simulation environment.

Rather than simply measuring outcomes as
evidence of learning, asking participants to
articulate their understanding of the simulation
environment is another way to measure their
“learning”. It is expected that this kind of learning
would likely occur as a result of individual
thinking and problem solving. Cognitive learning
theory, as this is known, involves “problem
solving” which enables individuals to gain some
control over their environment. Unlike behavioral
learning theory, cognitive learning theory
advances the idea that learning involves the
complex mental processing of information. Rather
than emphasizing the importance of repetition or
the association of rewards with a specific
response, cognitive researchers stress the role of
motivation and mental processes in producing a
desired response (Schiffman and Kanuk 1987).

Learning theory would suggest that underlying the
behavioral decisions made by a simulation
participant  (e.g., price setting, advertising
expenditure level, sales force size, etc.) is a
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learning process that leads to the determination of
what types of decisions work and what types of
decisions do not work in the simulation
competition. For example, if a player concludes
that low price is important to game success, the
appropriate behavioral response is to set a low
price. This would suggest consistent cognitive-
behavioral decision-making.

Several studies have examined the ability of game
participants to understand and adapt to a
simulation  environment that has  been
experimentally manipulated by the simulation
administrator (Faria and Dickinson 1990; Faria,
Whiteley and Dickinson 1990; and Whiteley,
Faria and Dickinson 1990). In each of these
studies, simulation participants were randomly
assigned to “push” responsive or “pull”
responsive marketplaces created by the simulation
administrator. The results reported in these studies
suggested that the participants’ decisions only
moderately reflected the nature of the marketplace
environment that they were facing.

In two additional studies (Dickinson and Faria
1994 and Wellington and Faria 1997), simulation
administrator artificially created companies were
injected into the competition. Industries of five
companies were created with four of the
companies in each industry being made up of
marketing students while the fifth company in
each industry was a simulation administrator
created company. In these studies, the decisions of
the simulation administrator team  were
manipulated to ensure that the “artificial” team
would lead the industry in earnings. The objective
was to determine if the student teams would
“learn” from the “artificial leader” and adapt to
the marketplace correct strategies of the leader.
Again, the results indicated that the decisions of
the game participants, over time, only moderately
conformed to the simulation marketplace
environment.

While a number of studies have focused on the
behavioral aspects of the decision-making process

in a simulation competition (e.g., Dickinson, Faria
and Whiteley 1988 and Faria, Dickinson and
Whiteley 1991), research examining the cognitive
decision-making process from the perspective
identified here is relatively new (e.g., Whiteley,
Dickinson and Faria 1992 and Wellington, Faria
and Nulsen 1996). Furthermore, in the study by
Wellington, Faria and Nulsen (1996), examining
both the cognitive and behavioral domain, the
results indicate that game players did not make
“appropriate” behavioral decisions or express the
correct cognitive conclusions associated with the
nature of the simulation environment which they
faced.

PURPOSE OF STUDY

The results from past research suggest that game
participants are only moderately successful at
adapting to the simulation environments in which
they are operating. The present study was
designed to analyze the cognitive structures of the
decision-making process of game players to
determine, from a more holistic perspective, if
they have wunderstood the nature of the
environment with which they had to contend. Past
research has focused on the ability of students to
ascertain their environments on a variable by
variable basis. This study looks at the situation
from a more holistic perspective. Perhaps it is too
difficult for students to correctly ascertain their
environment on a marketplace variable by
variable basis but they may be able to draw an
appropriate  overall impression about the
environment in which they are operating.

The Marketing Management Simulation (Faria
and Dickinson 1996) was used for this study
because this simulation allows the game
administrator to determine the importance (i.e.,
weight) of each parameter of the competition and
to make the competition either competitor
responsive or environment responsive. In
particular, the game parameters were set such that
four theoretically meaningful experimental
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environments were created.

The four experimental conditions created
consisted of “push” and “pull” markets and
competitor or environment responsive markets.
Push and pull strategies are fundamental
marketing concepts that are taught to all students
of marketing and are described in all basic
marketing textbooks. The focus of a “pull”
strategy is consumer demand stimulation while
the focus of a “push” strategy is the enlistment of
channel cooperation in moving a product through
the distribution system toward the consumer (see
Lamb, Hair and McDaniel 1996 and Semenik and
Bamossy 1996).

A “competitor” responsive situation is one in
which the performance of each team is based
solely on their strategies in relation to the
strategies of the other simulation companies. In
contrast, an “environment” responsive
competition is one in which the performance of
each simulation team is based on the closeness of
the team’s strategy to a preset “ideal” established
by the simulation administrator.

In order to create an environment that would
reward the use of a pull strategy, the importance
(i.e., weight) of each of the marketing pull
strategy elements in the competition were set to
10. A weighting of 10 represents the highest (most
important) that can be given to a strategy element
in The Marketing Management Simulation.
Further, within the pull environment, traditional
push strategy marketing variables were weighted
at 1, the lowest importance weighting possible. A
default weighting of 5 was assigned to strategy
elements that were neither of a push nor pull
nature.

In order to create an environment which would
reward the use of a push strategy, the importance
values of 10 and 1 were assigned in a manner
opposite to that used in the pull environment. The
default value assignments were the same in both
environments.

The Marketing Management Simulation further
allows the simulation administrator to create a
competitor or environment responsive
competition. A weighting of 1 (on the competitor
versus environment parameter) makes each team’s
simulation performance almost totally responsive
to the strategies of other teams while a weighting
of 10 makes the simulation performance almost
totally responsive to the fit of each team’s
decision strategy with the game parameters
selected. For “competitor” responsive industries,
this parameter was set at 1, while it was set at 10
for “environment” responsive industries.

METHODOLOGY

The subjects for this study were 430 students in a
Principles of Marketing course. The students were
advised that the simulation competition was worth
20 percent of their final course grade. In addition
to analyzing the actual decisions made in the
simulation competition, a questionnaire was
administered to each simulation participant four
times during the competition to obtain the holistic
cognitive perception data needed for this study.

The 430 simulation participants were randomly
assigned to 86 industries, each industry consisting
of 5 single-player companies. Only 389 of the
original 430 participants that began the
competition completed it. A total of 105
companies (21 industries) were assigned to each
of the “pull-competitor”, “push-competitor” and
“pull-environment”  conditions  while 115
companies (23 industries) were assigned to the
“push-environment” condition. The participants
were not informed about the nature of the
environment to which they were assigned.

Some students withdrew from the course after the
competition began. When this happened, dummy
companies were created to keep each industry
operating with five companies. At the end of the
simulation there were 41 such companies. The
data for these companies were not analyzed.
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The first decision in the competition was made
during the third week of the course. The first
decision served as a trial decision so as to provide
the participants with the opportunity to become
familiar with the technical aspects of the game
and to try various strategies without risk. At the
completion of the trial period, a new competition
was restarted. The marketplace environment was
unchanged in the new start-up and competitors in
each industry remained the same. The knowledge
acquired during the trial period, therefore, was
relevant to the new game. The new game
consisted of eight decisions (Real Periods 1 to 8),
executed over a period of 9 weeks.

Prior to receiving their results for the trial and real
periods 3, 5 and 7, the game participants were
given a questionnaire to complete in order to
indicate their agreement [strongly disagree (7)]
with a set of specific statements about their
decision strategy related to their marketplace
environment (e.g., My marketing strategy can best
be described as a “push” strategy). Twenty-seven
such statements seeking to determine if the game
participants ~ understood  their = simulation
environment, and to identify the corresponding
strategies that were put into place, were included
on the questionnaire. These were the holistic
cognitive measures spoken of earlier.

HYPOTHESES

The general hypothesis for this study is that, if
marketing strategy formulation in a simulated
environment is an internally valid experience,
then the holistic cognitive perceptions of the
simulation participants should be consistent with
the environment with which they must contend.
Thus, the holistic cognitive perceptions of the
game participants should vary as a function of the
environment in which a company/participant
operates. As learning occurs as a result of
experience, it would be expected that the holistic
cognitive perceptions of participants in differing

environments would be the same at the outset of

the simulation and, as the simulation progresses
and learning occurs, they would diverge.
Although a nine period competition was executed,
it was decided that analyzing the data for two
periods (one at the beginning and one at the end)
would adequately serve the purpose of identifying
changes in holistic cognitive perceptions across
the four competitive environments created. This
leads to the following specific hypotheses.

H1: There will be no difference in cognitive
perceptions  between  pull-competitor,
push-competitor, pull-environment and
push-environment participants in the trial
period of the competition for the combined
group of decision variables.

H2: As the simulation progresses into real
period 7, there will be a significant
difference in holistic cognitive perceptions
between pull-competitor, push-competitor,
pull-environment and push-environment
participants for the combined group of
decision variables.

H3: In period 7, pull industry participants will
report greater agreement with using a pull
strategy than push industry participants.

H4: In period 7, push industry participants will
report greater agreement with using a push

strategy  than  will pull  industry
participants.
H5: In period 7, competitor industry

participants will report greater agreement
with the goal of differentiating their
company from their competitors than will
environment industry participants.

H6: In period 7, environment industry
participants will report greater agreement
with ignoring competitors actions than will
competitor industry participants.
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H7: In period 7, environment industry
participants will report greater agreement
with looking for an optimum marketplace
strategy than will competitor industry
participants.

H8: In period 7, environment industry
participants will report greater agreement
with believing that the simulation model
significantly affects their performance.

H9:  From the beginning of the competition to
the end, pull industry participants will
move more towards the use of pull
strategies while push industry participants
will report more movement towards the
use of push strategies.

H10: From the beginning of the competition to
the end, competitor industry participants
will report greater agreement with the goal
of differentiating their company while
environment participants will report less
agreement.
H 11: From the beginning of the competition to
the end, environment industry participants
will report greater agreement with ignoring
competitors, while competitor industry
participants will report less agreement.
H12: From the beginning of the competition to
the end, environment industry participants
will report greater agreement with looking
for an optimum decision variable, while
competitor industry participants will report
less agreement.

Hypotheses Hi and H2 were tested using SPSS
MANOVA analysis to compare the overall
perceptions of the pull-competitor, push-
competitor,  pull-environment and  push-
environment groups as measured by the six self
reported strategy variables (pull, push, ignore
competitors, affected by the simulation model,

finding the optimum, and competitive
differentiation). Hypotheses H3 through H8 were
tested by looking at separate ANOVA F-test
results for each of the six variables. Hypotheses
H9 through H12 were tested using SPSS T-Test
analysis to compare the differences within the
groups from the beginning of the competition to
the end.

RESULTS

The results of the MANOVA analyses for HI and
H2 are presented in Table 1. The results of the
ANOVA analysis for H3 through H8 are reported
in Table 2 while the results of the T-Test analysis
for H9 to H12 are reported in Table 3.

The MANOVA results shown at the bottom of
Table 1 support the acceptance of both Hl and H2.
At the start of the competition there were no
differences in  overall holistic cognitive
perceptions between the pull-competitor, push-
competitor,  pull-environment and  push-
environment groups. H2 is also supported as there
were significant differences in overall participant
holistic cognitive perceptions across the four
distinct industry groups by the end of the
simulation competition.

The ANOVA results presented in Table 2 would
result in the rejection of H3 through HS. The T-
Test results in Table 3 would suggest the rejection
of H9 and HI1 while only partial support can be
found for H10 and H12.

DISCUSSION AND CONCLUSIONS

The results from this study are mixed at best. The
acceptance of H2 indicates that there were
significant differences in holistic cognitive
perceptions between the pull-competitor, push-
competitor,  pull-environment and  push-
environment groups by the end of the
competition. This finding can be taken as
evidence to support the contention that game
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participants in different structural environments
understood that they were different. However,
when the specific strategy variables were
examined for the push and pull industries and
competitor and environment industries, the
findings indicated that the participants did not
understand the specific nature of the marketplace
environment in which they were competing.

While there was evidence that the simulation
competitors perceived the environments in which
they were operating to be different, the
participants didn’t correctly put push or pull
strategies into place. While participants in
environment sensitive industries did come to
understand that they did not have to react to their
competitors, they were not able to recognize the
corresponding  appropriate  environ  mental
responses. Further, participants in competitor
responsive industries did not seem to fully
understand the importance of responding to
competitor strategies.

A further mixed result was found with regard to
H12. While participants in competitor responsive
industries came to understand that there were no
“ideal” strategies, this view was shared by
participants in environment responsive industries.
In the environment responsive industries there
was, of course, an ideal strategy.

The results from this research are very similar to
the results reported in earlier studies. It would
appear that introductory marketing students
cannot correctly perceive the nature of their
simulation environment. While they are able to
perceive that there are differences in the
environment, and while they will often adopt
different marketing strategies, their perceptions
and strategies are often incorrect.

In conclusion, this study provides further
evidence, to add to that of the previous reported
research, that simulation players have great
difficulty understanding the environments in
which they compete.

251

REFERENCES

Dickinson, J. R., Faria, A. J. & Whiteley, T. R.
(1988). The Responsiveness of Players’
Strategies to the Simulation Environment.
Proceedings of the 1988 Annual Meeting
of the Decision Sciences Institute, 19, 765-
767.

Dickinson, John & Faria, A. J. (1994). A Random
Strategy  Criterion for Validity of
Simulation Game Participation.
Developments in Business Simulation &
Experiential Learning, 21, 35-40.

Faria, A. J. & Dickinson, J. R. (1990). Extent
Measures of Simulation Validity and an
Addition. Proceedings of the 1990 SCS
Multiconference  in  Business  and

Management,  Society for Computer
Simulation, 19, 66-71.

Faria, A. J., Dickinson, J. R. & Whiteley, T. R.
(1991). A  Temporal Analysis of
Simulation-Team  Adaptive  Behavior.
Proceedings of the 1991 Western
Multiconference of the Society for
Computer Simulation, 65-74.

Faria, A. J. & Dickinson, J. R. (1996). The
Marketing Management Simulation, The
Simulation Source: LaSalle, Ontario.

Faria, A. J., Whiteley, T. R. & Dickinson, J.R.
(1990). A Measure of the Internal Validity
of a Marketing Simulation Game.
Proceedings of the Southwest Decision

Sciences Institute, Decision Sciences
Institute, 133-141.

Lamb, C. W., Hair, J. F. & McDaniel, C. (1996).
Marketing, South-Western Publishing Co.:
Cincinnati, Ohio.



Developments in Business Simulation and Experiential Learning, Volume 25, 1998

Schiffman. L. G. & Kanuk, L. L. (1987).
Consumer Behavior, Prentice-Hall, Inc.:
Englewood Cliffs, New Jersey.

Semenik, R. J. & Bamossy, G. J. (1996).
Principles of Marketing, South-Western
Publishing Co.: Cincinnati, Ohio.

Wellington, W. J. & Faria, A. J. (1997). The
Impact of an Artificial Market Leader on
Simulation ~ Competitors’ Strategies.
Developments in Business Simulation and
Experiential Learning, 24, 152-158.

Whiteley, T. R., Faria, A. J. & Dickinson, J. R.
(1990). The Impact of Market Structure,
Versus Competitor Strategy, on Simulation
Outcomes. Proceedings of the Thirteenth
Annual Conference of the Academy of
Marketing Science, Academy of Marketing
Science, 279-288.

Whiteley, T. R., Dickinson, J. R. & Faria, A. J.
(1992). A Cognitive Approach to the
Measurement of Simulation-Game
Participant ~ Adaptability to  Game
Parameters. Proceedings of the Ninth

International conference on Technology
and Education, 9, 684-686.

Tables available upon request.

252



	Table of Contents
	Volume 25, 1998
	Marketing Goes to the Movies
	Bringing Experiential Learning to a Principles of Marketing Course
	Investment Analysis Application Using In-house Spreadsheet Models
	SugarCoated Statistics: An Exercise for the First Day of Class
	Improving Undergraduate Student Involvement in Management Science and Business Writing Courses Using the Seven Principles in Action
	Establishment and Funding for Interuniversity / Multidisciplinary Student experiences
	The Prospects of Creative Teaching: A Discussion with Patricia Sanders
	The Simulation and Classroom Assessment Techniques
	Developments of Management Skill Assessment
	Games as Instruments of Assessment: A Framework for Evaluation
	The Role of Artificial Intelligence in Business Curricula
	Threshold Solo Competitor: A Management Simulation (V1.0) a Windows-Based. Play Alone, Total Enterprise Simulation and Assessment Instrument
	Toward An Understanding of One's self-concept
	Total Enterprise Simulations and the Internet: Improving Student Perceptions and Simplifying Administrative Workloads
	The Expatriate an Assignment Orientation Game
	An Expatriate's Nightmare: An Experiential Exercise in Coping with Overseas Assignments
	Analyzing Experiential Exercise: Using the Scientific Method for Problem Solving
	The Second Component to Experiential Learning: A Look Back at How ABSEL has handled the Conceptual and Operational Definitions of Learning
	Predictive Models of Learning: Participant Satisfaction of Experiential Exercises in Business Education
	Accelerating Moral Development through Use of Experiential Ethical Dilemmas
	Ethical Dilemmas to use with Business Simulations to Teach Ethics
	The Class Approach in Behavioral Simulation in a Business Policy/Strategic Management course: A Progression toward Greater Realism
	An Exploration of the Emergence of Process Prototypes in a Management Course Utilizing a Total Enterprise Simulation
	How Organizations Are Improving Their Performance Utilizing Electronic Commerce: Examples From The Internet
	The Market Access Planning System (Maps): A Computer-Based Decision Support System For Facilitating Experiential Learning In International Business
	An Excel Workbook For Student Planning And Interface With A Simulation Game
	Design Of Multi-Media Based Pedagogy For Leadership Training
	Panel Discussion On Using The Internet For Courses
	Valuing And Enhancing Teaching: Sharing Tips Via The Web
	The Buddy Project: A Semester Long Project Aimed At Developing An Appreciation For Diversity
	Enhancing The Excitement And Learning Retention In The Classroom: The Power Of Magic
	The Supervised Management Internship: A Job Or Learning Experience
	Team Ware™ An Online Moderated Class Discussion Facility And Beyond
	A Neophyte Distance Educator's Experience
	Learning Management By Practicing Management: A Report Of Significant Student Service In 1997
	Integration Of Academic And Service Learning: Students' Perceptions About Its Effects And Outcomes
	The Value Of Incorporating A Service Learning Component Into Course Content: A Presentation And Roundtable Discussion
	Business Games Teach: Thoughts on the Sources of Conflicting Conclusions on their Effectiveness
	Antecedents Of Learning In The Simulation: A Replication
	Using Student Journals To Enhance Learning From Simulations
	Technological Change And Intertemporal Movements In Consumer Preferences In The Design Of Computerized Business Simulations With Market Segmentation
	Integrating The Marketing Curriculum Using Collaborative Learning
	Teaching Time Management In A Sales Program: The Application Of A Computer Simulation Game
	Adapting Interactive Computer Simulations For Content Based Esl Instruction
	Multimedia And Student Expectations
	Synthesizing Data For Media Simulations
	Composing A Team
	Health Promoting Behaviors-A Decision Making Exercise
	Does it really Work? An Application of the Group Interaction Framework
	Administering the MIT Beer Game: Lessons Learned 
	A Paperless Economy? Instructing Students on the Aspects of Successful Electronic Commerce
	Maximizing Learning Gains in Simulations: Lessons from the Training Literature
	Observing General Ability in a Total Enterprise Gaming Simulation
	FReach Teach: A Computer-Based System for Teaching Advertising Media Planning 
	An Integrated Business Instruction System
	An Experiential Exercise you can Tinker With
	Experiential Exercises or Computer Simulations?
	Cash Flow Statements: Are They Important in Business Simulations?
	Holistic Cognitive Strategy in a Computer-Based Marketing Simulation Game: An Investigation of Attitudes Towards the Decision-Making Process
	Barnga: A Game on Cultural Clashes
	The Many Faces of Culture: Understanding Country and Corporate Culture
	Students' View of the Use of Business Gaming in Hong Kong
	Assessing General Management Interest
	What is the Future of Business Gaming?
	Starting a Small Music Trivia Business Exercise and Other Innovative Icebreakers
	An Integrated Approach to Behavioral Skill Development
	Career Focus: A Student and Business Learning Experience
	The Use of Concept Mapping in Teaching Strategic Management
	An Experiential Approach to Developing Mission Statements
	Business Games in Brazil-Learning or Satisfaction
	A Simulation within a Simulation: Job Layoff's and Emotional Reactions


