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ABSTRACT

The purpose of this paper is to present results of a
comparison of three problem-solving technologies utilized in
the context of a business game.

First this paper discusses some methological issues of
ex1st1n§ business games and existing problem-solving
technologies.

Second, the %ga er introduces the methodology, design and
hypotheses of the present experiment.

Third, the results of an empirical investigation into
coml?aratlve effectiveness of High Structure-Dialectical
Problem-Solving Technology <lDP T), Medium Structure-
Devil’s Advocate Problem Solving Technology (DAPST)
and Low Structure-Control Group (LSPST) are analyzed.
Finally, the need for further theoretical and empirical
research is emphasized.

INTRODUCTION

In the last 10-15 years Business Gaming has been
successfully established in the curriculum of American
Business schools as a valuable and important teaching tool.
Recently, together with a continuous development of general
business games, more specialized games are being
developed in areas of production, marketing, multinationals,
etc. Computer Simulated Business games have become
increasingly popular for the following reasons. First, they
allow participants to take part in upper level managerial
work and thus learn by a “hands on approach”. Secong, the
business game simulation lets the students make numerous
decisions, changes in strategy and evaluate their outcomes
without having to endure the actual consequences of such
decisions in the real world. Third, almost instantaneous
feedback permits simulation of several years of operations in
a matter of several days, weeks or months thus increasing
the level of participants’ motivation. Fourth, the business
ﬁame requires the students to use integrative and systematic

ecision-making in dealing with a wide variety of
organizational ~problems. Fifth, the business game
coordinates presentation and application of diverse

information and various managerial techniques to a wide
variety of organizational areas. Finally, the business game
provides unusual opportunities to learn through interaction,
exchange of knowledge and communication with teammates.

Nevertheless, at the present time there are still considerable
deficiencies in business games and their methodology of
teaching. First, there is a tendency to overemphasize the
ogeratlonal (guantltatlve) elements of the game without
adequately addressing the qualitative aspects of it. As a
result of this the business game often degenerates into a
simplified accounting exercise. Second, only a few games
provide an explicit formal organizational structure that
allows the delineation and allocation of specific executive
functions among members of a particular team. This usually

leads to duplication of efforts, confusion and excessive and
time-consuming arguments in the problem-solving process.
Third, the 1Eerformance in most business games is primarily
based on the team’s achievement (ROI, Rank etcg and no
individual input can be formally evaluated. The absence of
personal responsibilities and corresponding rewards creates
opportunities for some students to be passive and not to
carry out their share of work. Flnall%/‘, our examination of
existing business games indicates that little if any attention is
given to organization of decision-making processes through
application of problem-solving technologies. As a result of
this the problem-solving in majority of teams tends to be
unorganized, spontaneous, inconsistent, counterproductive
and 1nhibits the learning process and development of
problem-solving skills in many students. Without having the
necessary skills in group decision-making and given that
students have different levels of knowledge and ability the
problem-solving process very often degenerates into a
situation where it is completely dominated by one or two
power-oriented students leaving out other students from the
process. The predominance of compromising and avoiding
modes of behavior among students limits the potentials for
learning and understanding because specific problems are
analyzed only from a very narrow perspective of a few
dominant students in the team.

There is evidence suggesting that effectiveness of business
gﬁlmes as a teaching tool can be considerably improved
through develo}pm.ent and application of specific problem-
solving technologies. A substantial body of literature and
research has been generated in the last 20 years on such
roblem-solving technologies as Brainstorming, Nominal
roup Technique and Delphi (2,3,7,12). However, the
research in this area is still in developmental stage and
reflects basically the “consensus” or “equilibrium” school of
organizational theory which views conflict an inherently
undesirable, destructive and unaccelptable. Only recently
have a few problem- solving technologies such as Devil’s

Advocate PST, Dialectical Inquiry PST and Dialectical PST
made an explicit use of conflict in their constructs
(4,8,13,15). These researchers not only accept conflict as

inevitaﬁlq, necessary and even desirable under specific
organizational and environmental conditions but also assume
that moderate levels of conflict can facilitate individual
performance and ability to adjust to uncertainties of the
changing environment. DAPST and DIPST are two
roblem-solving technologies most actively studied for
inancial prediction.

Questioning the validity of the Dialectical Inquiry
methodology as applied to the field studies, Cosier and his
associates undertook a number of controlled laboratory
studies, which proved DIPST to be inferior or at best as
effective as the IJ))APST, and the Planning Expert Approach
6,5,16,17). In these studies the subjects were asked to make
inancial predictions, i.e., about price to earnings ratios
based upon given cue values (information) about current
ratios, inventory turnover and debt-equity ratios.

The examination of the above mentioned studies shows
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not only the existence of methodological problems attributed
to the limitations of the theoretical foundation of DIPST-the
Hegelian dialectical methods but also the misconceptions
about and misinterpretation of dialectical concepts. In
addition there exist considerable shortcomings _in
operationalization and experimental design of studies using
DAPST and DIPST. However, the major problem is that
conditions of controlled laboratory settings are not suited for
comparative studies on conflict-oriented problem-solving
technologies.

METHODOLOGY

Procedure

Taking into account the shortcomings of the previous
research the present study has utilized an experimental
technique known in the literature on laboratory
experimentation as a free simulation technique Guetzkow
(10). This technique departs radically from standard
laboratory techniques by exposing participants to a
considerably larger number of real-world-like events
simultaneously. In addition, there exists a dialectical element
in the free simulation technique where events that take place
during the experiment are shaped, at least in Eart, by the
changing behavior of the subjects themselves. Recognizin
the value of the free simulation technique, Fromkin an
Streufert stated that “one might say that experimenters who
use this research method are creating field research in the
laboratory” (9,p.423).

Subjects and Design

The subject pool was com]g)osed of 200 senior undergraduate
students enrolled in the business policy course at Baruch
College of the City University of New York. A total of six
sections, three day and three evening, were utilized in the
present study. The six sections of the business policy course
were assigned as follows: two sections to DPST treatment,
two sections to DAPST treatment, and two sections to
control treatment. A total of 51 teams (27 “day student”)
firms and 24 “evening student” firms) were randomly
organized into six industries. Allocation (registration) of
students into specific teams (firms) was also performed
randomly.

Description of the Simulation

The present experiment is based on the following four major
elements: (1) The Executive Game, developed by Henshaw
and Jackson (11); strategic and (()iperatlonal plannmE); %2
fordm]gk%r %nizational structure, and (4) utilization of DP
an .

In the Executive Game up to nine firms are competing in the
manufacture and sale of a .sinﬁle medium-technology
Eyoduct. The major objectives in this game are to achieve
highest profits, return on investment, and the most
important--the highest rank in the industry based on ROIL.
The game offers a dynamic business case, whose outcome is
determined by the internal functioning of the top executives,
external interaction of the competing firms, and prevaﬂm%
economic conditions affecting the industry market potential.
Although the computer program is essentially deterministic,
the game itself involves a hl%h degree of uncertainty, which
stems not only from imperfect long range predictions of
economic factors, but also from unpredictable and very often
erratic behavior of competing firms.

All teams were required to develop strategic and medium
range plans and submit three annual and one final report
Because of the nature of the product manufactured by all
firms, the strategic planning time horizon was assumed to be

three years, medium-range one year, and short- ran¥e
(operational) one quarter. The experiment simulated 12
quarterly decisions which were made weekly with almost
immediate performance feedback (computer printouts). All
teams were allowed to revise the strategic plan and medium-
range plans at the end of the first and second years.

To facilitate the implementation of the firm’s long-range
policies, a special organizational structure was developed in
order to create a departmental (functional) type of
organization in the experimental groups and an organic type
of organization in the control groups. Four subjects were
assigned to each team (firm) composed of a president and
three vice presidents, with specifically designated executive
functions. Teams were also allowed to change the
organizational structure, which in the context of this
simulation meant the selection of a new president and/or
reassignment of executive functions.

A concept of “vested interest” was incorporated into the
experiment. This concept implies that problem-solvers
participating in group decision-making have both high
individual stakes in the outcome of these decisions and
corresponding individual rewards and the ability to affect the
results of the grpu decisions by exhibiting a high degree of
persuasion and influence on the other teammates. Thus, the
application of this concept permits the experiment to closely
approximate the actual situational climate in the real
business world. Therefore, the “vested interest” intensifies
and strengthens the commitment of participants and also
enhances the sense of realism, leading to an increase in the
depth of the exposure of the subjects to the simulated
decision- making process (1,18).

Examination of the existing problem-solving technologies
allows us to distinguish four common variables: task
structure, procedure %)rotocol), conflict-handling methods
and degree of control by decision-makers over the problem-
solving process. The DPST can be viewed as a high structure
problem-solving technology where task structure is high,
procedure is highly specified, conflict-handling method is
prescribed and degree of control is low. DAPST has a
moderate task structure and the procedure only moderately
specified. The conflict- handling method is generally
outlined and degree of control is also moderate. The low
structure technology utilized by the control group possesses
low task structure, unspecified procedure, and conflict-
handling method. However control over problem-solving is

high.

DPST

Step 1 - Development of Individual (Conflicting) Plans The
individual strategic or operational decisions are prepared by
the participants independently under conflicting sets of
assumptions. Each firm ’lgﬁroup) consists of a president and
three vice presidents. e vice presidents prepare three
different conflicting strategic or operational plans by
conjoining the same “data base” (accumulated information
about their own and their comflgetltor’s performance from the
computer printouts(; with different assumptions about the
environment and different understanding of the business
game.

Step 2 Process of the Structured Debate

The structured debate is conducted in the classroom. It is
undertaken in two stages: a)first, each vice president
presents his/her decision with the corresponding set of
assumptions and policies for approxunatel%/ three to four
minutes (maximum total twelve minutes); b) second, after
the presentation of the three plans is completed, a general
discussion of each plan is undertaken. Pros and cons of each
plan and corresponding assumptions are examined for
approximately three to four minutes (maximum total twelve
minutes).
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Step 3 - Synthesis-Development of a Final Group Plan

In the last stage the participants agree on a final mutually
acceptable set of assumptions and develop a strategic or
operational plan (forecast). After the completion of the
structured debate all members of the organization should
agree on a joint set of assumptions and make a joint decision
(maximum six minutes) ott the eight decision variables. This
set of accepted assumptions is employed to develop the final
strategm or operational decision (maximum 45 minutes). It
should be noted that sometimes an individual’s plan will be
accepted with only slight modification, but as a rule the final
(joint) strategic or operational decision will differ from
mndividual ones.

The operationalization of DAPST, similar to Mason’s
interpretation (1969), involves a four-step problem- solving
rocess: (1) development of strategic and operational plans
forecasts); (2) plan presentation at the management briefin
session; (3) management critique of the plan; and (4%

development of a final plan.

The control teams utilizing a low structure problem- solvin,
technology (LSPST) were allowed to choose any set an
sequence of activities, and also to have the opportunity
(freedom) to develop a problem-solving procedure according
to their needs and desires. The problem-solving technologies
are the independent variables and dependent variables are
the objective variables:

Rot, rank, profit, sales, etc.

Hypotheses

Strategic planning with its dynamic, ill-structured and ill-
defined type of problems necessitates a structured approach
as an uncertainty reducing method. Recently Mintzberg et al.
(14) and Nitroff et al. (15) have argued for a structured
approach to unstructured decision-problems. Dialectical
problem—solvin% technology DPST? can be viewed as a
member of a larger class of highly structured problem-
solving technologies.

It is presumed that the application of DPST will lead to the
development and more successful implementation of
strategic and operational plans in terms of objective
performance.

Hypothesis 1 ) )
Experimental Agroups employing DPST will tend to

outperform DAPST and control groups in ranking, ROI and
profit measures.

Helgpothesis. 2 )
The application of DPST increases awareness and
understanding of economic and planning problems; therefore
subjects utilizing DPST will tend to outperform the DAPST
and control groups in scoring on business game tests
(indirect measure of performance).

RESULTS

We have already emphasized the need for a structured
approach to unstructured strategic problems through a hl%h
or medium structure problem-solving technology. At the
resent time, “organizing” of the problem-solving process
becomes very 1mportant because of the consistently
increasing uncertainty in the organizational environment and
inherent conflicting nature of different alternatives of a
strategic plan.

Hypothesis 1 stated that DPST groups will outperform
DAPST and control groups on a number of objective
measure of performance. In order to identify which of the
three problem-solving technologies is superior, we

trichotomized all teams into high, medium and low level of
performance based upon the industry rank.

The allocation of teams into high, medium and low levels of
performance is interesting from the point of view of relative
standing, but cannot be tested statistically. Therefore, in
order to establish the advanta%e of a specific problem-
solving technology, a number of t-tests were conducted for
such variables as sales in units, profit, cost per unit, ROI,
and absolute ranking. (See Table 1%
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Examination of results in Table 1 indicates that we may
characterize the relationship between DPST and DAPST as
well as between DAPST and DSPT as inconsistent in terms
of statistical si%iﬁcance. However, in terms of actual
performance the DPST grouB have done considerably better
than other groups. The DPST %rouﬁs together sold 635
thousand units, as compared to 599 thousand units sold by
the DAPST g7rou s (t1.69, p(.O5). The DPST group’s cost
}j))er unit ($27.64) was also lower than cost per unit in
APST groups ($28.80)(t=2.0, p<.01). The profit of
DAPST groups ($808 thousand) was almost double of the
control groups &$438 thousand) with t=2.10 at p.05. DPST
roups earned $1. million in profit, as compared to $438
thousand earned by the control §r0ups (t-2.10, p<.05).
Similarly the average ROI for a DPST was 14.36 percent, as
compared to 12.2 percent for a control team (t=1.71, ? .05).
In Hypothesis 2 we stated that the very nature of DPST
increases awareness and understanding of the problem
through the structured debate and critical evaluation of
various alternatives. Therefore it was expected that subjects
in DPST groups will tend to outperform the DA- PST and
control groups in scoring on the business game tests. Table 2
contains information on means, standard deviations, t-values
and significance level for DPST, DAPST and control
groups.

The analysis of Table 2 shows that no significant differences
were found between DPST and DAPST groups. However,
both DPST and DAPST were significantly different (p<.05),
one tail test) from LSPST. A comparison of problem-solvin,
technologies on the basis of the different industries showe
on1E one statistically significant difference between Industry
5 (DPST) and Industry 6 (control). Thus, Hypothesis 2 is
supported only partially. These results not only support our
previous findings that DPST is superior to LSPST, but also
indicates that DAPST may have advantage over LSPST.

Summarizin%] our findings for performance hypotheses, we
may state the following: 1. There exists a stable and
significant difference between DPST--a high structure
conflict oriented technology and low structure technology
(control) in terms of performance. 2. No stable sig-
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nificant relationships were found between DPST and DAP-
ST on one hand and DAPST and LSPST on the other hand.
However, DPST tends to outperform DAPST and DAPST
tends to do better than LSPST on many parameters.

TABLE 2

PEMFORMANCE! MEAKS, STANDARD DEVIATIONS, AND
L=VALUE FOR PROBLEM-SOLVIRG TECHMOLOGIES

I Stamdard
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V. —

\LSFST Z.6048 0. 680 |

: 1
PET-Imdustry 5 I.9004 0. 595 2.00% |
5 |

0618 i

[LS PET-Industry & 1.562%

Ithia is an indirect measure of perforosnce waing
the aveTage scoce on alx Cests.

'Fl:l.riu[u]]y Significant at pet05%, ope=tail test

DISCUSSION AND CONCLUSIONS

This study shows the existence of a very strong and
statistically significant difference between a high structure
problem-solving technology (DPST) and a low- structure
problem solving technology (LSPST). Even though the
differences between DPST and DAPST on one hand DAPST
and LSPST on the other were not consistently significant,
there is some advantage of DPST over DAPST and DAPST
over LSPST. Incidentally, post-research interviews with the
students elicited the fact that DPST and DAPST students
derived greater satisfaction than the LSPST students.

We may identify two reasons for the lack of consistent
superiority of DPST. First, the “Executive Game” may not
be sufficiently complex to provide the necessary
environment for strategic planning. Second, it is also
Fossible that in the perception of the student subjects the
evel of conflict in DPST and DAPST is not adequately
differentiated. In LSPST, because of the lack of externally
generated structure there is a_tendency by the informally
emergent leaders to impose an 1nternallgf generated structure.
Egissr%ay explain the inconsistencies between DAPST and

The ultimate test of any method, including dialectical, is
practice and real life. We have to agree on this point with (6)
who stated that before advice is offered to practitioners, the
dialectical inquiry method should be further investigated. In
order to establish the “base line” benefits of DPST the future
research should refine the dialectical method and problem-
solving technologies, and utilize a more diversified and
comprehensive decision-making environment Business
Game, NYU Management Game). It may be useful to test
the conflict-oriented problem-solving technologies (DPST,
DAPST) against non-conflict problem-solving technologies
(Nominal Group Technique, Delphi).

Finally, future research should account for levels and types
of conflict behavior involved in problem-solving processes.
Also, more control should be exercised in future studies over
impact of such variables as personality traits, beliefs,
motives, and needs of problem- solvers, as well as task roles,
group norms and roles, leadership styles and so forth.
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