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ABSTRACT

Profit performance indicators, such as net income, ROl and
ROA, are usually used to assess students in a business
simulation experience. Such indicators are the results of
decisions made by the team. Therefore, it is not possible to
measure the student’s individual effort to achieve the
simulated company performance. In order to solve this
problem, Bernard (2004) has proposed a methodology to
assign individual performance of managerial functions to
students. This paper shows the students’ perceptions of
simulations utilizing the proposed methodology. More
specifically, it shows how the students reacted to the
introduction of this methodology and their perceptions
about the importance of individual managerial performance
in the grading system. Some related benefits and limitations
of the proposed methodology are also highlighted.
KEYWORDS: business simulation; assessment, individual
performance.

INTRODUCTION

Business simulation literature has demonstrated that
there is no relationship between simulation performance and
learning (Anderson and Lawton, 1992a; Anderson and
Lawton, 1997; Thorngate and Carroll, 1987; Teach, 1990;
Wasbush and Gosen, 2001). Thus, as mentioned by
Wasbush and Gosen, 2001), if instructors want to grade
students solely on learning, they should not use profit-based
performance as a criterion. However, Anderson and Lawton
(1992b) documented that such criterion is commonly used
by instructors to grade students. Washbush and Gosen
(2001) explain such apparent paradox by stressing that in
real-life organizations, managers and employees are
continually evaluated on performance and rarely on
learning, even in the university, professors often grade their
students based on performance, not on learning.

The matter becomes more problematic if one considers

that profit-based performance is obtained from the company
performance as a whole, and that the decision making
process to achieve such performance is usually conducted
by teams. A simplified grading system assigns the same
grade to every individual inside each team based on the
simulated company performance. In doing so, it is presumed
that all individuals have contributed in an equal manner to
the achieved results. It is also assumed that there is no
relationship between performance and learning. Otherwise,
the assumption would be that every individual inside the
team had the same learning in a given business simulation
experience; something even more difficult to be assessed.

Bernard (2004) devised a methodology to deal with this
issue; that is, each individual is formally assigned to a
managerial function, such as CEO, marketing, finance or
operations inside the team, and each function has a set of
individual performance indicators. In doing so, it is possible
to assess individual performance of each managerial
function. The author has expected to bring two main
contributions to the business simulation field. First, it would
be aggregating a missing factor to the grading system; that
is, an individual managerial performance indicator. Other
studies have already discussed multidimensional criteria, as
reviewed by Biggs (1978), but in every study the emphasis
was on the team, not on the individual. Second, it could also
bring more realism to the business simulations because, as
in real-life, trade-offs between functions are expected to be
more accentuated during the decision making process.

This paper aims to test the Bernard’s (2004)
methodology, capturing the students’ perceptions about the
application, both in terms of its impact in the decision
making process (e.g., realism, perceived learning and
satisfaction), and in the grading system of the course (e.g.,
the importance of the introduction of an individual
managerial performance indicator). Moreover, based on
simulations using the proposed methodology and the
students’ perceptions, a set of advantages and limitations are
presented to help future applications.

TABLE 1 - Methodology to assess individual performance in a business simulation (Bernard, 2004)
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METHODOLOGY TO ASSESS
INDIVIDUAL MANAGERIAL
PERFORMANCE

The methodology used to evaluate individual
managerial performance in a business simulation was
devised by Bernard (2004). It presumes that two basic
conditions exist: the decision making process is performed
by teams, not individually, and that the business simulation
is expected to provide performance indicators for each
function; that is, a total enterprise simulation is necessary.
The steps of the methodology are presented in Table 1.

In a first step each student is assigned to one team and
to one managerial function such as CEO, finance,
marketing, production, or personnel. Usually, these
assignments can be random, self-defined, constrained self-
selected, or defined by the instructor (Bacon et al., 2001).
Bernard (2004) suggests a self-selected assignment to
managerial functions followed by a random assignment to
the team. According to the author, when students select their
own functions, confidence in the decision making process is
expected to be higher. Moreover, random assigning to teams
is expected to create more heterogeneous groups.
Associated with individual evaluations, this heterogeneity
could proportionate a more realist experience since conflicts
are expected to emerge more frequently in the decision
making process.

The next step is defining performance indicators to each
function. Considering practical aspects, the author suggests
that all indicators should be extracted from the reports

issued by the business simulator. Moreover, no more than
three or four indicators should be selected to simplify the
methodology. Table 2 shows a list of suggested indicators to
each managerial function. The CEO position, when existent,
will continue to be assessed by the company performance
indicators.

In the third step weights are attributed to each indicator.
In a simpler strategy all indicators receive the same weight
within a function. Another strategy is differentiating weights
among indicators, but the total sum of weights must be 1.0
(i.e. 100%) to each function. In the second strategy the
weights can be altered by the instructor, tailoring them to
meet specific needs.

The fourth step is dedicated to score individual
performance. Bernard (2004) suggests 3 options. The first
option is scoring each indicator using a discrete scale
ranging from 1.0 to 10.0. The best performance in a given
indicator receives a score of 10.0, while worst performance
receives a score of 1.0. Proportional scores are assigned to
the remaining performances. The second option is also
based on a discrete scale, but ranging from 1 to the number
of simulated companies (X). The worst performance is
scored as 1, while the best performance receives a score
related to X. Other performances are scored between 2 and
X-1. In the two previous scales a constant gap exists
between scores, therefore, students can estimate how many
positions they can gain or lose in the next scoring,
regardless of the gaps between performances. However, as
the gap between the best and the worst scores remains
constant, distortions can arise; that is, lower performances
will receive the same score, no matter how distant they are

TABLE 2 - Performance indicators associated to functions (Bernard, 2004)

Function Performance Indicator Assessment

Market share (%) HB

Sales growth (%) HB

Marketing Sales ($) HB
Demand to sales ratio (%) NZB

Unit product cost ($) LB

Productivity (number) HB
Production Production programming NZB
Employee mativation (scaling) HB

Cash flow balance ($) LB

Abnormal interest paid ($) LB

Finance Current liquidity ratio (%) HB
Debt to asset ratio (%) LB

Employee turnover (%) LB

Employee productivity (number) HB

Personnel Motivation (scaling) HB
Employee balance (necessary / existent) NZB

Share value ($) HB

Return on equity (%) HB

CEO Net profit margin (%) HB
Cumulative dividends ($) HB

NOTE: HB = Higher Better; LB = Lower Better;
NZB = Near to Zero Better (negative and positive values are possible)
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from the top performance. The third option prevents such
distortions from occurring, giving the top performance a
score of 1.0, while the remaining performance scores
represent a proportion of the top mark. Biggs (1978)
describes the third option as a ‘relation approach’, while the
two other options are called ‘ranking approach’ (i.e., a lower
limit is set). But, regardless of the option to score individual
performance, the individual scores will be composed by the
sum of scores achieved in each indicator.

Bernard (2004) advises to adjust the scoring of absent
students in a given decision making process, by assigning
zero score to all indicators of the related student. The author
justifies this adjustment by expecting more commitment
from individuals; otherwise, they will receive zero grades in
each absent round.

The next step is disclosing the achieved scores by round
(e.g., by quarter) and cumulatively. This procedure is
important because, according to the author, integrating
performance assessment using more than one indicator and
over a series of rounds reduces the luck factor and the
‘good-day, bad-day’ syndrome. Table 3 and Table 4 present
examples of scoring individual performance in the quarter,
and cumulatively, respectively.

The final step is the reassignment process. Bernard
(2004) suggests this step to avoid the creation of ‘bad’
teams resulted from the random assignments or, considering
educational purposes, to permit students to perform more
than one managerial function. If the reassignment is to be
applied, the author advises to maintain the scores received
by the student in the previous rounds, no matter to which
new team, or function, he/she will be assigned to.

RESEARCH METHODOLOGY

The subjects for the study were 74 undergraduate
students enrolled in required business simulation capstone
courses at Universidade Federal de Santa Catarina — Brazil,
during the first semester of 2006. Students came from 3
independent groups. A single instructor has conducted all
the simulations. In one group a manufacturing simulation —
SIND (2006) was applied. Students from this group were in
their second experience with business simulation, but it was
their  first experience with individual —managerial
performance. The remaining groups took part of a retailing
simulation — SIMCO (2006) and they were formed by
students in their first experience with business simulations.
Both simulators are top management games with more than
30 decision inputs per round. They are considered complex
simulators according to Keys and Wolfe’s (1990) definition.

The team members were selected using a self-selected
assignment to functions and random assignment to the
teams. Each team was composed by four members
performing the following functions: CEO, marketing,
finance, and personnel (in retailing simulations) or
production (in manufacturing simulation). The courses were
conducted during 10 simulated quarters, including a practice
round. The decision making process was accomplished in
the classroom. The results were available in a website and
accessed by the students using an individual login.

The initial two quarters were simulated using a
traditional simulation performance evaluation; that is, return
on equity and share value (an aggregated indicator
composed by financial, economic, and market parameters).

TABLE 3 - Scoring individual performance in a given quarter

Function Indicator CP (Company BP (Best Score :
Performance) Performance) (CP/BP) X 2.5
Market share (%) 22 28 1.96
Marketing Sales growth (%) 1 3 0.83
Sales (%) 2,987,451 3,489,988 2.14
Demand to sales ratio (%) 13 13 2.50
Total Score Company 2 7.43

NOTE: Scores in quarter 2, using 5 companies, same weight (2.5) to each indicator and option C scoring.

TABLE 4 - Scoring individual performance cumulatively

163

Marketing Quarter 1 Quarter 2 Accumulated Ranking
Company Manager (score) (score) Score
1 Member A 6.89 8.78 15.67 4"
2 Member B 9.01 7.43 16.44 2"
3 Member C 8.15 8.21 16.36 3"
4 Member D 8.79 9.71 18.50 1
5 Member E 7.33 6.14 13.47 5"
NOTE: Scores from the quarter cells are extracted from Table 3, in row ‘Total Score’.
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The individual performance was measured in the last eight
quarters using the indicators presented in Table 2. All
indicators were equally weighted. Scores were attributed by
assigning to the top performance a score of 10 and to the
remaining performances, scores which represent a
proportion of the top. Absent students in a given round were
assigned zero scores in all indicators, regardless of the
achieved function performance in the quarter. The process
of scoring performance was computerized and integrated to
the business simulator. This procedure has saved time and
reduced processing errors.

After round 6, all teams were asked to dismiss one
student-manager and to hire another from within the group.
The given instructions were that the changes were
mandatory, the accumulated scores of the replaced student-
manager would be retained, and functions could be modified
for the student-manager that would be hired. It was also
mentioned that the CEO had the final decision concerning
the dismissal and hiring, except for the situation where the
student-manager had previously negotiated his/her hiring
with another company.

The business simulation courses were graded using
managerial performance (50%) and academic performance
(50%). The indicators of managerial performance were
based on company performance (15% to share value and
15% to ROE); and individual performance (20% to
indicators related to managerial functions). Grading system
was adjusted considering that all the students received
enough managerial performance grades to be succeed in the
course; that is, the worst performances in share value, ROE,
and function indicators were always attributed the grade
required to be approved in the course. In doing so, it would
be assured that a weak business performance would not be
responsible to the student’s failure in the course. This
strategy is consistent with the rationale that simulated
business performance is not related to learning. Therefore, if
a student failure occurs, it will be associated with academic
performance criteria. The indicators used to evaluate
academic performance were oral debriefing (5%), written
debriefing (15%), participation in decision making sessions
(15%) and access to the website containing reports and
graphics of the simulation (15%).

A blind questionnaire was administrated after the
business simulation courses had finished to gathering
students’ perceptions about the individual managerial
performance methodology. No previous information was
provided to students associating the simulation with the
present research. The questionnaire was semi-structured,
that is, it contained both, closed and open-ended questions.
Ninety students have participated in the simulations.
Seventy four of them have answered the questionnaire,
providing an 82 % response rate.

RESULTS AND DISCUSSIONS

Before discussing the individual managerial
performance methodology it is important to verify if the
students believed that the indicators chosen were
appropriate to measure performance in each managerial
area. Thus, two questions were formulated. Firstly, it was
asked how important each indicator was (Table 2). To do so,
each student only assessed those indicators that he/she was
being evaluated. CEO, marketing, personnel, and production
indicators had no ‘low’ importance attributed to them.
Finance indicators were the only to have ‘low’ importance
attributed to, but this attribution only corresponded to 1% of
the total. ‘Medium’ importance and ‘High’ importance
represented 56 % and 43% of all answers respectively.
Moreover, when asked to suggest new indicators, only the
marketing function had 2 indicators suggested. Secondly, it
was asked in which round the student understood the
indicators through which they were being evaluated. Forty-
seven percent of the students had understood the indicators
at the beginning, while forty-four percent understood them
by the middle of the simulation. As a result of these two
questions, it can be considered that all used indicators were
appropriate to measure the functions.

A question was asked to evaluate the procedure used to
form the teams. It was observed that the students (48%)
liked the format used to select the teams, that is, the
functions were self-selected while the teams were random.
This format is important because, in real-life, managers
usually do not have the chance to select their colleagues.
They have to adapt to the team. By applying such format,

FIGURE 1 - Students’ preferences to select teams and functions
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instructors are making the simulation more realistic,
allowing the emergence of more conflicts in the decision
making process. But, students (38%) also stressed
preferences to select not only the function, but also their
team mates. Such preference can be related to the fear of
creating a ‘bad team’ in the random assignment (Bacon et
al., 2001). However, the opportunity to change members in
the middle of the simulation attenuates the consequences of
a bad team. Other options cited to select teams were random
assignment to functions and teams (9%), and the students
select the team while the instructor assigns the functions
inside the team (5 %). No other options were suggested by
the students. Figure 1 shows a graphic representation of
assignment preferences to function and to team from a
student viewpoint.

Students were questioned if conflicts had occurred
during the decision making process due to the individual
managerial performance methodology. Eleven percent of the
students stressed that conflicts had occurred, while 79 % of
the students said that they had not occurred and 10 % said
that they did not know the answer. The same question was
asked in an indirect way; that is, it was asked if any decision
was made by the student that had generated a conflict
between the function that he/she was performing and his/her
company; namely, if a trade-off had existed between his/her
self-interest and the team’s (company) interest. In this
second question the lack of conflict in the decision making
process dropped to 31 %. In other words, conflicts had
occurred according to 69 % of the students. However, only
5 % of them stressed that their decisions were always based
on self-interest. Sixty-one percent of the students had
prioritized the company when the trade-offs appeared.
Figure 2 shows a graphic representation of the students’
perceptions on the occurrence of conflicts during the
decision making process.

Conflicts between the managers’ interests and the
interests of the company during the decision making are
well documented in the management literature. This study
shows that the business simulation can also simulate conflict

of interests when students-managers are making decisions.
However, the great majority of the students’ priorities were
given to the company. An explanation can be the missing
reward system that could privilege the student-managers to
behave in a self-interest manner. The only reward given was
the grade to the individual performance, but it was only 20
% of the grading system. The introduction of real money
based on individual managerial performances could
prioritize self-interest, as some authors have done to create
more realism to their simulations (Chervany and Dickson,
1974; Lucas and Nielsen, 1980; Mock, 1973). However, this
procedure can be questioned in the educational
environment. Therefore, a simpler solution could be
increasing the weight of the individual managerial
performance in the student grading system.

A question was formulated to evaluate the students’
perceptions on how individual managerial performance can
be considered as a good indicator of learning. Learning was
not defined or measured. In fact, students were only asked
to link the grade they have received, based on their
individual managerial performance, to their perceived
learning. Answers showed that 51% of respondents
considered that the grade get by this indicator were below
the grade they expected to receive in terms of the perceived
learning. Such result reinforces arguments that there is no
relationship between simulation performance and learning
cited in the literature (Anderson and Lawton, 1992a;
Anderson and Lawton, 1997; Thorngate and Carroll, 1987,
Teach, 1990; Wasbush and Gosen, 2001). Forty-three
percent of the students considered that the individual
managerial performance grade was correspondent to their
learning; and 6%, that is, 4 students, reported that such
indicator gave them a higher grade than they expected to
receive based on their learning. Figure 3 shows a graphic
representation of the team members’ expectations on grades
they should have received in terms of individual managerial
performance.

Grades higher than perceived learning were a surprise.
It is known that distortions can occur when a common grade

FIGURE 2 - Existence of conflicts during the decision making process
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is to be given as a result of a team task. This is the case
when the instructor uses company economic performance to
grade a team member in a business simulation. But,
individual performance based on function indicator was not
expected to cause any distortion, especially considering that
absenteeism would result in zero score in the round
regardless of the performance of the related function. At
least two possibilities can justify the answers given by the
four students, which stated that they had higher grades in the
individual managerial performance than their achieved
learning. First, good students can have performed well in the
simulation, but no new learning was provided to them. A
second alternative is that bad students did not play the role
that they were expected to play and other team members
assumed the function to avoid being harmed in the company
performance indicators. Some indications were given by one
respondent. He/she claimed to have taken over the entire
decision making process because the other members were
not very interested in the exercise.

The introduction of the individual managerial
performance methodology has also allowed changing
students between simulated companies. This procedure
could also be performed without such methodology, but
unfair distributions could occur. For example, presuming
that instructors would grade students based on company
financial performance (Anderson and Lawton, 1992),
students from outperforming companies would not want to
change companies since in doing so, their grades would
decrease. However, in real-life, managers usually receive
financial incentives to transfer to low performing
companies. The introduction of the individual managerial
performance is an incentive, assuring that a partial grade
will be based on individual performance, no matter how
weak the performance of the company is. Therefore, to
some indicators, the change to a low performing company
can enhance the chance to improve individual performance
(e.g., sales growth).

During the change process, a question was raised on the
decision criteria used to dismiss and to hire student-
managers. There were twenty-three changes, one in each
team. Twelve changes occurred by the initiative of the
students who had left their companies. In the remaining
changes, the CEOs dismissed the student-managers. The

reasons for the dismissals were the lack of participation in
the decision making process (5), random basis (4), conflicts
between student-managers (1), and low individual
managerial performance (1). This result was a surprise not
because of the high rate of outgoing student-managers
initiative, but especially because of the random criterion
employed by the CEOs to dismiss their managers. Even
though all student-managers had actively participated in the
decision making process (avoiding to use the ‘lack of
participation’ reason for dismissal), the CEOs still could
have used low individual managerial performance as a
criterion to dismiss the students-managers. However, they
probably preferred to use the random process to avoid
having a supposed unfriendly act towards the dismissed
colleague.

Two questions were asked to study the impacts of
student changes in the companies: one question was asked
to the students that had changed companies and the other to
the remaining students. When asked which impacts the
change had had on the company, 43 % of the remaining
students stressed that it was helpful while an equal
percentage reported that it had not made any difference.
Fourteen percent considered the change harmful. Some
students’ comments justify their answers. Harmful impacts
were attributed to the attempt of the incoming student to
implement the strategies adopted in his/her previous
company (2 comments) and the priority given to the
function instead of thinking of the company (3 comments).
Helpful impacts were associated with the personal
characteristics of the incoming student (6 comments) and
the student’s experience accumulated in the previous
company (3 comments). Figure 4 shows a graphic
representation of the students’ perception on the impacts of
the replacements occurred inside the companies.

The answers given by the students who had participated
in two simulated companies were more expressive. Overall,
these students did enjoy the experience. Some words
mentioned were ‘improved learning’, ‘new knowledge’,
‘more freedom to make decisions’, and ‘new perceptions of
the reality’. When analyzing the answers and comments
given, it can be suggested that the change of students during
a business simulation improves the experience. In the
present study, only 23 out of 90 students have moved to

FIGURE 3 - Students’ expectations on grades received based on individual performance
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another simulated company. It was spontaneously suggested
by students, both those who had changed or not, that this
should be experienced by more students in the simulation,
maybe by all of them.

The introduction of the individual managerial
performance as an indicator improves the grading system in
a business simulation exercise. However, do students
believe that it is a valid grading indicator? A five-point
Likert scale (1 = less important; 5 = more important) was
used to measure this indicator compared to other indicators
used to grade students. Individual managerial performance
achieved the highest evaluation with a score of 4.1, the same
score get by the participation in the decision making
process. Both indicators are related to the individual.
Bernard (2006) has also achieved similar results when using
individual managerial performance in 8 business simulation
courses between 2003 and 2005. One hundred and eighty
two students scored 6 indicators. Participation in the
decision making process had the highest score (4.4), slightly
higher than the individual managerial performance (4.1).
Although in Bernard’s (2006) study the individual
performance was dealt marginally (the focus was on the
structure of a business simulation course as a whole), both
studies indicate the importance of adopting individual
managerial performance as a grade indicator when
simulations use such methodology. Moreover, the highest
score obtained by individual managerial performance

indicates that students believe this methodology must also
take part of a business simulation. Returning to the present
study, share value, a team indicator, was scored 3.7 as an
important indicator. Following that, the individual access to
simulation results on the Internet was scored 3.2. Other
indicators were: return on equity (3.1), written debriefing
(3.0), and oral debriefing (3.0). Figure 5 shows a graphic
representation of the importance of each grade indicator
used in the business simulation course from a student
viewpoint.

A final question was only asked to those students that
had already participated in a previous business simulation
one year before. In this previous experience, the instructor
was the same and a similar business simulation
methodology was applied, except for the simulator (retailing
simulation at first and manufacturing simulation following
that) and the absence of individual managerial performance
in the first experience. Thus, these students were able to
compare simulations with, and without, individual
managerial performance. When asked which one they had
enjoyed the most, in terms of the presence of individual
managerial performance, or not, the result was 28% for the
simulation without individual managerial performance and
72% for the simulation with individual managerial
performance.

The main reason for students choosing the business
simulation without individual performance was the

FIGURE 4 - Impact of the students’ changes on the company
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generated conflicts. Students claimed that the procedure was
harmful because in some occasions students acted
individualistically. However, from an instructor’s viewpoint
such behavior was expected to occur; that is, creating
conflicts and trade-offs in the decision making process. The
main reasons for choosing individual ~managerial
performance were “a fair assessment’, based on the effective
individual participation and a new opportunity to experience
new environments, especially to those students who had
changed of companies. These results show that, even though
the second simulation meant more work to be done, the
students still preferred it. However, the reasons for this
choice were not directly asked for. Therefore, the comments
reinforce the importance to study more on this issue as an
aim to improve future business simulation applications.

LIMITATIONS

The limitations of this study are based on its external
validity; that is, its lack of generability. Results were
provided using a relatively small number of students (74).
Moreover, a single instructor was used to administer the
simulations and only one methodology of individual
managerial  performance was applied.  Therefore,
replications of this study are necessary to validate the
present results. In a broader perspective, more studies are
necessary to gather evidence of internal and external
validity of this methodology, both in terms of
representational and educational validity, as suggested by
Feinstein and Cannon (2002).

CONCLUSIONS

The study showed four main benefits that the
introduction of the individual managerial performance can
proportionate. Firstly, it brought more realism to the
business simulation. Trade-offs between the managers’ self-
interest and the interest of the company which are well
known in real-life were also present in the business
simulation. Secondly, the students had the opportunity to
learn more with the change of members between the teams.
The students that moved to another company reported great
satisfaction as they experienced two different ‘realities’
during the simulation. The remaining students also reported
some satisfaction. Thirdly, a new indicator was inserted in
the student grading system. The individual managerial
performance indicator is important not only because it was
validated by the students, but also because it was a missing
criterion in the grading system; that is, an indicator based on
the results of the individual effort in the decision making
process which was not present before. Finally, it enhanced
motivation and interest during the simulation as was
observed by the students who experienced simulations with,
and without, individual managerial performance.

Limitations are also present in the introduction of the
individual managerial performance. The first limitation is
instructor related. Its use means more work to the instructor.
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The work is even more expressive if the process to attribute
scores to each indicator in the managerial function is not
automated. Another limitation was identified based on the
data obtained from the students who had participated in the
study. The introduction of individual managerial
performance had an important impact on the behavior of
many students. However, a small number of students did not
seem to be affected by this experience. One indication was
the reported higher grade received in the individual
managerial indicator when compared with the perceived
learning. Such indication is reinforced by comments made
by a student performing a CEO role. According to the
student, his/her teammates were not interested in the process
and he/she basically made all the decisions alone. As a
result, the individual grades attributed to his teammates
were actually not originated from their efforts. This problem
also occurs with traditional simulations, but it is more
accentuated in individual managerial performance because
the main appeal of this methodology is highlighting the
effort of the individual inside the team during the decision
making process. An alternative to mitigate the problem
would be to consider part of the grade based on attributions
given among students inside the team.

Future research in the field can take many directions, as
follows:

Evaluate the relationship between individual
managerial performance and learning achieved in
the specific function being managed.

Verify if the introduction of individual managerial
performance  improves simulated company
performance.

Study the impact of student changes among
simulated companies (with or without function
changes) on team motivation and cohesion.
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