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ABSTRACT

This  study explored different antecedents and their
relationship to simulation performance when the game was
played in teams versus played by individuals. The method
was for two sections of undergraduates to play a simulation
in teams and two others in the same course in the same
university play much of the game as individuals. The results
showed that university GPA and academic major predicted
performance for individual players but not for teams while
carefully choosing teammates varied with performance for
teams but not for individuals.

BACKGROUND

In a review of the research on predictin gerformance in
whole enterprise simulations, Gosenpud %1 87) concluded
that no independent variable consistently predicts simulation
performance. One reason may be that situational conditions
affect how independent variables influence performance.
One such condition is whether or not the game is played in
teams. It is contended here that participation in teams could
counteract the influence of background factors such as GPA
or academic major. Perhaps individual background factors
are more likely to predict performance with individual play
than with group play.

There is evidence sup}tgorting this notion. Norris and Niebuhr
(1980), in a study of student teams, concluded that team
cohesion correlated significantly with performance while
GPA did not. Gosenpud and Miesing (1884), also studying
teams, found that six of nine variables loading on
performance in the final regression equation were team
related. Of the three variables that were significant, two were
team related and accounted for 17% of performance
variance. Only two of the nine variables in the final
equation, accounting for less than two percent of the
variance, were background characteristics of individuals.
The results of predictive studies given individual play are
different. Vance and Grey (1967) and Wolfe (197?) f)(,)und
strong correlations between 8re_vious academic record and
Eerformance. Gosenpud (1989), in a study in which students

egan simulation play in teams and finished as individuals,
found that three otp the five variables loading on performance
were individual background factors, measurable before the
game began. These accounted for 15% of performance
variance. Only one of the five was team related, accounting
for less than 3% of the variance.

The purpose of this study was to test the hypothesis that the

variables which significantly predict performance for team

play are different from those which significantly predict
erformance for individual play. Specifically, it was
ypothesized that:

1) Variables influencing performance when the game is
played in teams are different from those influencing
%erformanqe when the game is played by individuals.

(2) The individual background factors of academic
ability, academic interests, and initial motivation to
play the simulation show a stronger statistical
relationship with simulation performance when the
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game is played by individuals than when it is played
In teams.

METHOD

Research Design

The ideal research design would entail randomly assignin
some subjects to simulation play as (and against) teams an
others from the same population to play as (and against)
individuals. However, this is pedagogically impractical. If
students began play as individuals, most would find the
simulation too novel an experience and consequently fail to
learn anything substantial during initial encounters. Early
performance would depend on ability to adjust or on past
experience with similar simulations. Students need to work
directly with someone, either colleagues or authorities,
during the first several decisions, in order to understand play
and relationships between decisions and consequences.

Therefore, all subjects in this study experienced group play.
Student teams played the game for five weeks. /%t the five-
week point, teams from two randomly selected sections were
abandoned and these students continued as single-member
firms using their team’s past performance as a historical
basis. Although market trends for each of the new industries
were based on the old industry, new industry curves differed
from each other. Students from the other two sections
continued in their teams.

Subjects

The subjects for this studﬁ/ were 124 business major seniors
from four sections, taught by the same instructor, of the
required, capstone Administrative Policy class at a medium
sized state university with a large business program. Of 124
students enrolled, 95 were graduating seniors and 29 were
first-semester seniors.

The Simulation

Stratplan (Hinton & Smith, 1985) was used in this study
because of its flexibility for selecting various levels of
complexity and environmental dynamics. The scenario
chosen created a domestic environment with two products
and three markets. Although market growth varied by
product and area, product demand growth for each market
was available to students at the beginning of the simulation.
During each round of play, students made 68 decisions
including how much to produce and where, sales branch
expenditures, changes in capital structure, an(I amounts
invested in technology and product improvement.
Simulation performance was 25% of the course grade.
Performance was measured by net income (50%), return on
equity (30%), stock price (10%), and market share (10%).
Peer evaluations were used when students played the entire
simulation in teams.

Variables

Independent  (Individual). Attributes of individuals
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expected to predict performance consisted of academic
ability, academic interests, and initial motivational factors.

Academic Ability. This study included academic ability
because it has predicted success in many settings,
including graduate school (Webb, 1957), on a land
survey project (Terborg, Castore and DeNinno, 1976), in
overall careers (Korman, 1970), and in com};uterlzed
simulations (Vance and Gray, 1967; Wolfe, 1976). This
study used the student’s overall college grade point
average as a measure of academic ability.

Academic Interests. Academic Interests was included
because performance in academic settings has been
found to vary with interest in subject matter (Sjoberg,
1984; Skaalvik, 1983). This study used academic major
as the measure of academic interests because simulation
performance has been found to vary with academic
discipline (Vance and Gray, 1967; Wolfe, 1976).

Motivation. Motivation was chosen because it is
believed to positively affect performance in both
educational and work settings (Porter and Lawler, 1960).
In addition, it has been found to affect Il)erformanc.e. in
negotiating purchases (Huber and Neale, 1986), decision
making quality and quantity in a simulated applicant
selection task (>]’Erez and Arad, 1986), and performance in
a marketing simulation (Lant and Montgomery, 1987).
This study measured motivation in two ways. First, a
forced choice question asked students why they selected
their teammates. The question contained two choices
reflecting the need to achieve (Atkinson, 1958), two
choices reflecting the need to affiliate (Atkinson, 1958),
and two choices reflecting a selection of teammates by
chance. Second, students were asked to respond to
questions about how much and why they desired to play
as the game ];l)rogressed. Student responses thus reflected
their overall 1nterest in playing. Responses were
categorized, using content analysis, according to interest
in the simulation and whether desire to play increased,
stayed the same, or decreased as the game progressed.

Independent (Team). Team attributes expected to predict
performance included cohesion and organizational formality.

Cohesion. Cohesion was included because many authors
ﬁlncludlng Bass, 1982; Cartwright, 1968; and Gladstein,

984) hypothesize a positive relationship between
cohesion and performance. There is also evidence of a
positive relatlonshlkllbetween cohesion and performance
in the laboratory (Mott, 1972; Gladstein, 1984), in the
workplace (Bass, 1982; O’Reilly and Roberts, 1977),
and in computer simulations (Miesing and Preble, 1985;
Norris and Niebuhr, 1980; Wolfe, 1975; Yantis and
Nixon, 1982). This study measured cohesion by
determining (1) how well teammates knew each other
before the game began and (2) their connectedness
during the game. Eleven individual Likert-type questions
asked about: ) )

The degree to which teams thoroughly discussed
decisions, worked on maintaining good relations,
and seemed cohesive

Teammate familiarity before the game began

The equitability of workload i

Whether working together was enjoyable

Whether members were supportive and worked
together to enjoy each other

The degree to which individuals were frustrated
because of a lack of influence.

Or%imizational Formality. Organizational formality was
chosen because of an expected association between
formality and performance. Organization-related
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variables such as formal coordination (Mott 1972),
centralized structure (Mulder, 963), arid group
orderliness (Bass, 1982) have been found to be
associated with performance. This study defined
organizational formality as clarity of task expectations.
Four Likert-type questions measured clarity of
workload distribution, the degree of frustration due to
disorganization, the formality of decision making, and
the degree to which the group Was organized.

Dependent: Performance. Performance was defined in terms
of accumulated net income made during the simulation.
However, since there were sixteen industries following three
market curves in this study, a simple tally was inappropriate.
For example, a specific dollar figure might be the Ill)ig est in

NI, - NI,
(Sumizlmn (NII - Nlly
n

one industry while trailing in another. The performance
measure used for this study was the ratio of (1) the
difference between a given company’s net income and that
of the industry leader to (2) the average difference between
leaders and followers for that particular market curve.

Performance _Score =

Where: I = net income

I = company (team or individual)
1 = leader in that industry
m = market curve

Thus, if (a) team 4 of industry A was ten million dollars
behind the winner, (b) team 3 won industry A, (c) team 6 of
industry B was 30 million dollars behind the winner, (d)
industries A and B used market curve Q, and (e) followers
averaged 20 million dollars behind leaders in industries
using market curve Q; then A-4’s performance score would
be .5, team A-3’s would be 0 and team B-6’s would be 1.5.

Procedure

During the second class, students were introduced to the
business game and the research Erolect, asked to form teams
of three, and told of the researcher’s general purﬂose. They
also filled out an initial questionnaire requesting their major,
grade point average, exfra curricular background and basis
or selecting teammates.

At the five week point, teams from two randomly selected
sections broke up for individual play, and all students filled
out a second set of questionnaires requesting information
about interest in the game, team cohesion, and
organizational formahtﬁ. Play continued in all sect ions for
an additional five weeks, and then all students filled out a
final questionnaire asking about interest in the game and, for
sections still in teams, further questions on cohesion. A
debriefing session was used to explain questionnaire
purposes and the study’s hypotheses.

RESULTS

Hypothesis 1

Hypothesis 1 predicted that the wvariables influencing
performance when tie game is played in teams would be
different than those influencing performance when the game
is played by individuals. To test this hypothesis, a stepwise
multiple regression was used with this study’s “behind the
leader” performance variable as the dependent variable and
all contiuous ability, interest, motivation, cohesion, and
organization variables as
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independent. Table 1 shows the results from the regression
equations for the individual and team conditions. It displays
the independent variables retained in the final regression
equation because of the magnitude of association with the
dependent variable and the lack of multicollinearity.

The two final regression equations in Table 1 contain
different independent variables suggesting that the variables
influencing performance when the game is played in teams
are different from those influencing performance when the
ame is played by individuals. This result is not surprising
ecause the data is taken from different class conditions, but
it does support hypothesis 1.

TABLE 1
STEPWISE REGRESSION OF
INDEPENDENT VARIABLES ON PERFORMANCE
TEAM INDIVIDUAL
Variable Beta  Sig. Variable Beta Sig.
Variables in Overall Collaborate
Final Equation Attitude .60 .00 After 43 .00
Disbanding
Division Desir. to
of Labor - .25 .02 Play 46 .00
(Tim. 3) (Time 2)
Fun —.22.04 University -29 .03
(Time 2) CPA
Frustration
With 29 .03
Influence
(Time 2)
Adj. R2 45 .50
F 13.92 9.09
p .00 .0

Hypothesis 2

Hypothesis 2 suggested that characteristics of individuals
will predict performance when the game is %layed by
individuals but not when the game is Elayed teams.
Tables 2 and 3 show the results of testing that hypothesis.

Table 2 shows correlations between performance and
individual background continuous variables for both team
and individual conditions. Of the variables measurable
before the game began, two, accounting and finance course
GPAs, correlated significantly with performance in the
individual condition only. This finding suggests that past
performance in accounting and finance courses predicts
performance for individual play but not for team play.

TABLE 2
CORRELATIONS BETWEEN PERFORMANCE AND
CONTINUOUS
INDIVIDUAL BACKGROUND VARIABLES

TEAM INDIVIDUAL

r C
Ability
University CPA
Finance CPA

Accounting GPA

.04
-.01
.10

15
20%
27**

Interest
Number of:
Finance Courses
Accounting Courses
Extracurricular Offices

-.02 .02

.02 18

Motivation
Desire to Play at Time 1

.01

Reasons for Choosing

Teammates:
Achievement
Affiliation
Accidental

31
22%*
-.14

.06

-.09

p<.10
P<.05
P <.001
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Two of the variables measured before the game began
correlated significantly with performance in the team
condition but not in the individual condition. For team play,

erformance was higher when teammates chose each other

ecause of achievement or affiliation expectations.
However, this was not the case when the last half of the
game was played by individuals. This is important because
players did not know whether they would finish the game in
teams when they chose their teammates. atever
performance enhancing attitude influenced players to choose
teammates on the basis of expected achievement or

amicability, that attitude maintained itself and was
associated with better performance when teams stayed
intact. However this same performance enhancing

disposition did not maintain itself when teams disbanded.

Other variables measured before the game’s start, namely
overall grade average, number of accounting and finance
courses taken, number of extracurricular offices held, and
initial desire to play, did not correlate significantly with
performance in either the individual or the team condition.

Table 3 shows results of analysis of variance of performance
by academic major in both individual and team conditions.
Performance did not vary significantly across major when
the game was played in teams, but did vary significantly
when the game was played individually. Scheffe tests
showed no significant differences in performance across any
pairs of majors. However, majors in management computer
systems, finance, and production performed relatively well
while marketing majors performed relatively poorly.

TABLE 3
ANALYSIS OF VARIANCE OF PERFORMANCE
BY ACADEMIC MAJOR
TEAM INDIVIDUAL
N MEAN STD DEV N MEAN STD DEV

Major

Accounting 16 79.4 71.6 12767 60.9

Finance 20 83.9 71.8 8 613 41.7

Mgmt. Computer Sys. 1 110.0 0 5 0.0 0

General Business 4 56.5 80.2 6 87.0 66.6

Production/Operations 2 77.0 108.9 6 67.3 6.4

General Management 3 53.0 37.8 1 102.0 0

Personnel/HR 3 70.7 34.6 5 71.4 49.8

Office Administration 2 88.0 452 2 1215 112.4

Marketing 13 68.5 46.4 12 128.1 57.3

Financial Planning 2 26.5 375 1 70.0 0

Finance/Marketing 1 56.0 0 1 212.0 0

Management/Marketing 1 120.0 0 0 - -
F Ratio 0.30 (p=.98) 2.92 (p =.006)

Results from the previously described regression analyses
also support Hypothesis 2. As indicated in Table 1.
university GPA  was significantly associated with
performance for individuals but not for teams.

The results from this study show some support for
Hypothesis 2. In the individual condition, performance
varied significantly with four individual background
variables, namely academic major, CPA in accounting
courses, GPA in finance courses, and university GPA. When
the game was played in teams, the relationship between
these background factors and performance was not
significant.

DISCUSSION

This study explored different antecedents and their relation
to whole-enterprise simulation performance when the game
was played in teams versus when played by individuals.
Specifically, we predicted that the impact of individual
background factors would be relatively unimportant when
the game was played in teams. While the data supported the
hypotheses, the more important
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findings involved the impact of group-related variables.

Two results reveal the important impact of the team
experience on performance. First, as shown in Table 1, two
of the four variables loading significantly on performance in
the individual condition were group-cohesion related. Thus,
performance was affected by the team experience even
though teams had disbanded 5 weeks before performance
was measured. One of the variables loading on performance
in the individual condition was post-disbandin,

collaboration. Individuals who collaborated performe

better, and most of this collaboration was with former
teammates. It appears that some of those with favorable
team experiences continued to productively associate with
former team members.

Second, as noted above for the team condition, performance
was superior when teammates chose each other from
achievement or affiliation expectations. This may suggest
that the choosing of teammates leads to performance
enhancing cohesion which remains as long as teams are
together.

While this study’s data do not provide a detailed explanation
of how cohesion affects performance, the results suggest
that, whether or not a team remains intact, the team
experience impacts effectiveness. Recent research has
explored the influence of team composition (Patz, 1990) and
team building (Wolfe, Bowen & Roberts, 1989) on
simulation outcomes. The results of this study suggest
strongly that such explorations should prove fruitful.

For those who administer simulations, the results suggest
strongly that enhancing those factors that promote cohesion
will likely have positive impact on performance, whether or
not teams remain intact. In this study, cohesion-related
variables correlated with and predicted performance in both
group and individual conditions, suggesting the power of
%roup experiences. Enhancing those experiences appears to
e a good idea.
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