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ABSTRACT

The simulation performance of 188 students formed into two
decision format groups, regional managers and committee
managers, was measured along with CPA, introductory
marketing grades, previous simulation performance, total
time spent on the simulation decisions, group cohesiveness
and other attitude measures. Committee decision format
groups outperformed regional decision format groups, spent
more_time making decisions, and reported more learning
benefits. There were no cohesiveness differences between
the two decision format groups.

INTRODUCTION

The interest of simulation game users in improving the
effectiveness of this learning technique can be shown by the
large and growing body of research covering all aspects of
game usage and student characteristics as related to game
performance. Variables examined include the personality
characteristics of game participants, team size, degree of
instructor involvement, previous business experience, grade
weighting, degree of formal planning required group
selection method, decision time pressure, game complexity,
and many others. Comprehensive reviews of this research
can he found in Greenlaw and Wyman (1973), Keys (1976),
Wolfe (1985), and Miles, Ri%lg and Schubert (1986

Despite the considerable research, several variables remain
largely unexamined

One such variable ts the decision format scheme that was
tested in the present study.

Team decision format was selected for study because it
presented an opportunity to examine the effectiveness of a
regional management decision approach, an organizational
approach often used by business firms, versus the more
traditional total team ~approach to simulation decision
making. in addition, ft is one of the few variables over which
an Instructor can exert some control in assessing the
performance of students and assigning grades.

BACKGROUND AND PAST RESEARCH

The main focus of the present study was to examine the
effect of two distinct decision approaches on overall team
performance. One decision approach had all members of the
student teams sharing in the making of each periods
decisions in group or committee Fashion and submitting one
overall set of decisions.

This ts generally the most commonly used approach to team
simulation decision making. The second approach assigned
each member of the student team to a distinct geographic
territory of the com[t)lany’s operation with complete decision
responsibility for the assigned territory. The total team
decision under this second approach then became the three
territory decisions of the three territory managers. Overall
team performance was monitored under these two decision
approaches.

in addition, at the end of the simulation competition, a
questionnaire was administered to all students to measure
actual company organization, team cohesion, attitudes
toward simulation games, and time (sipent making each
periods decisions. As well, student records were examined to
gather information on overall grade point averages, grades in
an introductory marketing course and performance in a
Erekus simulation competition, to examine the relationship
etween these variables and current simulation game
performance.

Decision Format

No previous research has examined team/group decision
making versus territorial decision making in a team
simulation environment. The closest research has been
studies of team size and organizational structure. Studies
focusing on team size have shown that teams of three or four
students tended to outperform smaller and larger size teams,
larger teams tended to exhibit more dissension, and smaller
teams tended to take less time to make their decisions
Gentry 19R0; Remus and Jenner 1981; Newgren, Stair, and
uehn 1980; Wolfe and Chacko 1983; and Wilson 1974L

Edge and Remus (1984) and Lucas (1979) examined
organizational structure. in the Edge and Remus 511984)
study ft was found that egalitarian teams exhibited higher
ROT performance than hierarchically organized teams while
Lucas (1979) reported no performance differences between
functionally and hierarchically organized teams.

Grade Point Average

Simulation game performance has been examined in relation
to grade point average (CPA) and other measures of a
student Th ability to Iearn. While mixed, the results from
this research have generally been positive. Dill (1961) found
no correlation between scores on the Aptitude Test for
Graduate Schools of Business (ATGSB) and simulation
Eerformance while Potter (1965) obtained slight correlations
etween ATGSB's anti team ROI.

McKenney and Dill (1966) created teams of above average,
average, and below average ability based on GPAs and
Found, as hygothesmed, that the above average teams
performed the best while the below average teams exhibited
the poorest economic performance. Vance and Gray (1967)
and Gray (1972) found correlation’s ranging from .2S5 to
.365 between CPAs and team economic performance. Estes
9979) reported a similar correlation. Finally, Wolfe (1978)
ound strong correlations between both CPA and SAT scores
and simulation game performance.

Team Cohesion

A number of studies have examined team cohesion, or some
roxl)<r, as a factor in team performance. Two early studies
EMC enney and Dill 1966 and Deep, Bass and Vaughn
967) reported negative relationships, the less cohesive
teams outperformed the more cohesive more recent studies,
however, have all reported a positive relationship between
cohesion, or some proxy,
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and some measure of team performance (Norris and Niebuhr
1980; Miesing and Preble 1985; Hsu 1984; Gosenpud,
Milton and Larson 1985; and Wolfe and Box 1988).

METHODOLOGY AND HYPOTHESES

The present study examines the effect of decision format
(committee/team management versus regional management)
on student performance in a marketing simulation game. The
study was undertaken in required second year marketing
course. All students in the class had previously completed an
introductory marketing course. The simulation game used
wag Compete: A Dynamic Marketing Simulation (Faria,
Nulsen and Roussos 1984). A total of 96 teams of three
students each competed in 24 industries of four companies,
two committee decision-making companies and two regional
decision making companies per industry. Teams were
formed by self-selection (the most commonly used format)
and competed over twelve decision periods.

Once the teams and industries were formed, half of the
companies were told that they would be evaluated on overall
team earnings relative to the other companies in their
indust whi%e half were told that they would be evaluated
on the basis of earnings in each region relative to earnings of
other companies in their industry in the same region. The
simulation used provided printouts of company financial
erformance by each of three distinct geographic regions.
hus, the regional management teams had to select one
student as the manager for each region and the names of the
regional managers were given to the course instructor.

While the grading approach being used encouraged
committee management on the part of some teams and
regional management on the part of others, an end of course
questionnaire was administered to determine actual decision
making organization for each of the companies. Based on
the questionnaire results, it was found that some students
had organized contrary to their grading scheme and were
eliminated from this study for analysis purposes. After
eliminating these students, 88 companies remained including
44 operated and graded as committee management teams
and 44 operated and graded as regional management teams.

The end of course questionnaire administered also gathered
information on student attitudes toward the simulation
competition, team operation and time spent making each
periods decisions. As well, student records were examined to

ather information on grade point average, grades earned in
the introductory rnarketing course, and performance in the
simulation game played in the introductory marketing course
%%p]t)op: A Marketing Simulation, Faria and Dickinson

Earnings performance was the basis selected for evaluation
in the simulation competition as it represents a goal oriented
Outcome from the simulation experience. A goal orientation
is critical to simulation gaming as it is motivating force for
competing in the simulation and provides a_yardstick for
measuring decision making outcomes. A profit max1m121n§
motive was employed to represent the typical real worl
assumption of economists that businessmen in competitive
industries have to try to maximize their profits" (Caves
1982, p. 2). In order to insure that each team had the same
motivation to maximize profits, relative earnings per share
was selected as the measure of ream performance and was

the basis by which team performance grades were assigned.

A decision had to be made as to whether data analysis for
this study would be on the basis of team or individual
performance as some students were graded on the basis of
overall team earnings while other students were graded on
the basis of their regional performance. As the vast majority
of questionnaire and student record data gathered was
individual, the decision was made to analyze all data on the
basis of the individual student. All data was analyzed using
ANOVA and regression analysis.

Attitude and Performance Variable

Beyond the decision format variable that was experimentally
manipulated as described above, thirteen additional
independent variables were measured. These consisted of six
simulation attitude variables, four performance correlates,
and three performance measures.

The attitude variables were measured using a seven-point
a%reement scale anchored by the statements Strongly Agree

f and Strongly Disagree (7). A team cohesiveness scale
alpha = .9299) was developed based on responses to four
tatements involving working relationships among team
members; an enjoyment of simulation scale (alpha 7993)
was based on three enjoyment statements; while a
com%arison to other learning methods scale (alpha = .7890)
was based on three statements comparing simulation games
to lectures, readings and case analyses. In addition, using the
same agreement scale, students rated the method of
performance evaluation being used, whether their simulation
performance was a good reflection of their skills, and their
attitude toward group versus individual work.

The six attitude variables formed were the result of a
Varimax rotated principle components factor analysis of
twenty-four attitude items which were measured. This was
done to identify meaningful constructs to form post hoc
measurement scales and to reduce the number of variables
for subsequent analysts (Hair et. al. 1979). The criterion for
the number of factors extracted was the latent root criterion
with eigenvalue equal to one. A Varimax rotation was used
because uncorrelated variables were desired in the
subsequent analysis.

The Varimax rotation resulted in a six-factor solution, which
generally met the criteria for simple structure. Four other
principle components factor solutions were undertaken to
1denti¥y a set of factors that made the most theoretical sense
(Hair et. al., p. 231). Surrogate, variables for subsequent
analysis were selected to represent each of the six factors.
Where three or more items loaded highly on a particular
factor, scales were formed and examined for reliability using
coefficient alpha. If the value of alpha was not .80 or higher
(Nunnally 1978, p. 245), the single item with the highest
loading was selected to represent the scale and factor from
which it was derived.

The seven final data items gathered included each students
current grade point average, grade in an introductory
marketing course, grade received in the simulation game
played in the introductory marketing courses total current
simulation decision time, cumulative earnings per share in
the current simulation competition, relative regional
contribution margins, and relative performance grade as a
percentage of the industry leader.
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Hypotheses

The nature of the data gathered, results from past research,
and intuitive judgement, led to the formulation of three
hypotheses.

H1: Mean performance as measured by cumulative EPS,
relative regional contribution margin, and relative total
FPS will %)e significantly higher for the committee
decision format then for the regional decision format.

It was judged that the committee form of decision makin,
would result in more collective effort in making eac
}%eriod’s decisions and thus would produce better results.

he reasoning, essentially, was that three heads are better
than one. Further, past research (Gentry 1980) has shown
that teams of three students have outperformed smaller
teams. In terms of the current research, the committee
groups might he viewed as teams of three competing against
single regional managers.

H2: Cohesiveness among regional decision format team
members will be significantly greater than among
committee decision format team members.

The regional manager approach would result in less need to
work with other team members to formulate each period's
decisions and, thus, less friction should result. In the
committee format, all group members would be required to
share in the making of all decisions during each period, often
having to reach compromise positions, with the resulting
conflict’s. Further, past research (Gentry 1980) has shown
that larger groups result in more ream dissention.

H3: Total decision making time will he significantly
greater for the committee decision format than for the
regional decision format.

Total decision making time should he less under a regional
decision format as each regional’ manager is responsible for
a certain portion of the total team decision and does not have
to discuss these decisions or reach a compromise with other
team members. further, past research has shown that smaller
teams tend to take less time when making simulation
decisions than larger teams (Gentry 1980).

FINDINGS

The overall study findings are presented in Tables I through
3. The ANOVA results of the decision format versus the
thirteen dependent variables are presented in Table 1.
Regression analysis results for four traditional a priori
correlates of simulation performance from the literature are
reported in Table 2 and a regression analysis of the attitude
correlates of simulation performance are reported in Table 3.

As shown in Table I, the committee groups exhibited
significantly higher (p < .05) earnings performance than the
regional manager decision groups. As further shown, there
was no significant differences in the decision format groups
in terms of GPAs, grades in introductory marketing,
previous  simulation ame performance, or team
cohesiveness. As such, the difference in earnings would
seem to be solely attributable to the decision format
rnanipulation. Thus, hypothesis one ts accepted.

As further shown in Table 1, there is also a significant
difference (p < .05°) in total decision making time between
the decision format groups with

the committee groups taking an average of approximately 94
minutes to make each decision and the regional manager
groups approximately 18 minutes. Thus, hypotheses three ts
also accepted.

Finally, while the results with regard to team cohesiveness
were in the direction hypothesized, they were not
statistically significant (see Table 1). Therefore, hypothesis
two ts not accepted.

TABLE 1
ANOVA RESULTS

Committee Reg lonal
Necisions Neeisions

Nependent Variable N Mean Mean W AT
Farnings per Share Al 33.40 29.92 107 .0l6*
Pelative Contribution

Margin (X) Bl A2.41 71.32 105 .001*
Relarive Performance

Score (X3 Al Ré.nk  75.70 105 .001e
Introduccary

Marketing CGrade LTS 68.90 71.12 A3 .135
Grade Point Average 712 70.10 72.28 95 105
Previous Simularion

Grade 58 5.18 5.21 A3 .93
Necision Time in

“{fnures A0 94.49 78.79 107 .0L0%
Team Cohesiveness a1 2.20 2.12 107 .710
Fnioyment of

Simulacion Al 2.09 2.63 107 .00
RBenefit va Ocher

Teaching Al 1.11 3.6R 107 .DD2%*
Appropriatensss of

Evaluation Al 1.R2 3.26 107 .001%*
Group Work ws

Tndividual Work a1l 5.27 5.446 107 .472
Performance Reflecrs

ahtlicy f1 3.78  4.2R 107 N7+

* Sfeniflcant ar p € .05
DISCUSSION

The results from this study would su(%gest that a team or
committee management approach produces better earnings
performance than a regional manager decision format. This
conclusion is further supported by the face that both decision
format groups a%:reed that team work is more beneficial than
working alone,. From a teaching perspective, it is Important
to note that the committee format groups rated their learning
experience from the simulation game relative to cages,
lectures and readings higher than the regional format groups.
While the committee groups also reported that they en{oyed
the simulation more, rate the method of simulation
evaluation more positively, and felt that the simulation was a
better reflection of their abilities than the regional groups,
this may well be a reflection of their superior simulation
performance rather than the decision format. This ts
supported by the regression results reported in Table 3
showing these three variables to he significant correlates of
performance.

It would appear that there is some synergy to he gained from
team decision making. The committee groups exhibited
significantly higher earnings performance even though there
was no dift}érence in CPA, grades in introductory marketing
gr pervious simulation performance between the decision
ormat
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groups. Further S}l%liorting this conclusion is the fact that
none of these variables emerged as significant predictors of
performance (gee Table 2).

TARLE 2
REGRESS5ION RESULTS FOR A PRIORT CORRELATES
OF PERFORMANCE

Tndependent Variablea = Grade Point Average
Previous Simularion firadea
Minutes of Total Decislon Time
Team Cohesiveneas

Dapendent Varlahle = Earnings per Share

Independent Ad 19 B
Variable R 59 R 5q 51g  Bera Value
Grade Polnt

Average L0402 L0927 .023 20059 .24172R

Dependent Variable = Relative Contribution Margin (I}

Independent Ad B
Variahle R Sg R Sq 5& Bata Value
DNecision Time

in Minutes L0493 L0415 012 22193 .103298

Dependent Variable = Relative Performance Score (I3

Independent Ad % B
Variable R 5q R Sa Sig Beta Value
Decision Time

in Minuces L6110 L0534 005 (24726 155652

Note: ©Given s sample of 183 student respondents, four
independent variahles and a desired power of ROT ar
alpha = .05, one can only detect non-zero effect salzes
where R S5q is 0652 or greater. As such, the
preceding regreasion results are not abhle to explain
the varifance in performance scores (Cohen and Cohen
1983).

TABLE 3
REGRESSTON RESULTS FOR ATTITUDE CORRELATES
OF PERFORMANCE

Tndependent Variables = Team Cohesiveness

Enjovment of the Simulation

Benefit versus Cases, Readings
and Lectures

Appropriatensss of Evaluation

Group Work versus Ind{vi{dual
Work

Performance Reflects Ah{liries

Nependent Yariable = Farnings par Share

Tndependent Ad § B
Variahles R Sq % Sq Sig Reta Value
Performance

Reflects

Abilicy W1k . 1397 000 = 2808 =1, T4509
En joyment of

rhe

Slmularion 207 . 1987 L0000 =, 2698 =2,15002

Nependent Varfable = Relative Contribucion Margin ()

Table 3 {continued)

Indepandent Ad A B
Variahles RS R Sg Sig Beta Value
Performance

Reflects

Abilicy 208 « 2036 D00 =-,2887 =4.17B45
Enloyment of

che

Simulation L300 L2927 L0000 =, 26862 =§.94501
Appropriate-=

neas of

Evaluation =134 L3228 L000 =, 2037 =3,.40307

Dependent Variahle = Relarive Performance Score (%)

Indapendent Ad 4 B
Variables R 5q R Bq Sig Bata Value

Performance
Reflectca
Ahflity

Enfoyment of
the
Simulacion

Appropriate—
negs of
Evaluaticn

209 L2051 LON0 =, 2956 -3.24911

291 2831 00 =, 2437 =3.43939

« 327 3160 000 =-.2121 -1.69148

Note: Given a sample of 188 reaspondenta, aix
{ndependent variables and s desired power of BOT at
alpha = .05, one can only detect non-zero effect sizes
where R Sq {s .N752 or greater. Therefore, the
preceding regression results de explain the varlance
in the performance acores (Cohen and Cohen 1983,

CONCLUSIONS

Student teams Operating in the more traditional decision
making format of committee managers outperformed teams
operating as regional managers. In addition, committee
groups reported greater learning benefits from the simulation
experience relative to assess, readings and lectures, and
more enjoyment form the simulation experience. At the
same time, there was no loss of cohesiveness brought about
by the need to reach compromises n some decision areas.
Decision making time was lower for the regional
management groups.

The results form this study would suggest that teachers
wishing to achieve the best performance results from their
simulation teams while also providing a more positive
simulation environment should use the traditional committee
or group decision making approach.
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