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ABSTRACT 

 
The issue of how to grade student performance in 
simulation environments has received considerable 
attention in the ABSEL literature. One line of argument, 
questions using accumulated profits as a basis for assessing 
performance. This article reviews and extends an earlier 
study and then discusses using accumulated profits to 
evaluate performance from a number of perspectives.  

 
INTRODUCTION 

 
For a number of years Teach (1987, 1990, and 1996 in 

Gentry, et al, 1996) has argued that profits, particularly 
cumulative profits, are not a valid measure of firm 
performance in simulation environments. A major aspect of 
his argument is that firms that get off to either a good or 
poor start, even if just due to good or bad luck, are destined 
to continue in the initial condition, due to the nature of 
simulation design. In a more recent work Teach and Patel 
(2007) provide research results addressing this issue. In the 
study reported here, we do a preliminary replication that 
extends the work of Teach and Patel (2007) in a number of 
ways. First, as Teach and Patel (2007) suggest in their call 
for further research, we test their hypothesis, using their 
method of calculations with a different simulation. Second, 
we extend the number of periods of play that are analyzed. 
Finally, we discuss using accumulated profits as the sole 
measure of performance in business simulations. 
 

THE TEACH AND PATEL (2007) STUDY 
 

Teach and Patel (2007) used the moderately complex 
total enterprise simulation, CAPSTONE® (Smith, 1997, 
2001/2004) in undergraduate business to business marketing 
classes. They analyzed the data from 41 competitions with 
six teams per competition. Each competition was run for 
eight rounds. They ranked team performance on 
accumulated profits within each competition and then 
identified: (1) the winning firms by the round in which they 

took over the lead; and, (2) the last placed firms by the 
round in which they maintained last place. Teach and Patel 
(2007:79) also addressed the question, “If dominance 
occurred in cumulative profits, will ranking profits by round 
work any better?” They looked at the frequency of earning 
the highest per-round profits by noting the number of 
rounds firms finished in first place. They also show the 
number of times a firm which placed first also had a round 
in which that firm placed last. Since we provide the figures 
and table results from the Teach and Patel (2007) study with 
the current study results in order to make direct 
comparisons, we will not discuss their specific results at this 
point. 

Bernard and Souza (2009) have also conducted a 
similar study to Teach and Patel (2007). They found that 
dominance existed across a number of different simulations 
and participants. There are important differences, however, 
which negate direct comparison to Teach and Patel and the 
current study. First, and foremost they defined dominance 
differently. For them dominance existed if a team led more 
than 50% of the rounds whether the firm was in the lead at 
the end of the rounds or not. Second, they used stock price 
as the measure rather than accumulated profits. Third, they 
used manufacturing and retailing simulations rather than 
total enterprise simulations. Fourth, their competitions were 
run for 4, 7 or 8 rounds. 
 

THE CURRENT STUDY 
 

The current study used data from the 45th Annual 
International Collegiate Business Strategy Competition. 
This competition uses the Business Policy Game (Cotter and 
Fritzsche, 2005), a moderately complex total enterprise 
simulation. There were 19 teams of students from various 
universities who participated in the competition. They were 
divided into four worlds with six firms in World 1; six firms 
in World 2; four firms in World 3; and three firms in World 
4. The competition was run for 20 rounds. Due to funding 
issues one of the firms in World 1 had to drop out of the 
competition at the end of the 11th round. The participants in 
Worlds 1 and 2 were undergraduate students and those in 
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Worlds 3 and 4 were graduate students. It should be noted 
that a world in the current study corresponds to what Teach 
and Patel call a competition, so for some portions of the 
analysis we have only four data points to compare to their 
41. 
 

RESULTS COMPARISONS 
 

In this section we present two figures and a table from 
the Teach and Patel (2007) study with data from the current 
study added to them. This approach facilitates making 
comparisons and aids in the discussion. 

Figure 1 presents by round of play when a firm first 
obtained, and then held first place in cumulative profits. 
While the current study had 20 rounds of play, we show the 
results at the end of eight rounds for direct comparison to 
Teach and Patel (2007), along with the results at the end of 

the 20 rounds of play. 
Figure 1 clearly supports their observation that 85% of 

the firms never relinquished the lead after round 3 of the 8 
rounds. They comment that “This shows that dominance 
was a major factor in the business simulations analyzed.” 
The results of the current study, abet hampered by the small 
number of observations, are not quite as strong since this 
relationship held for only two of the four firms. This result 
suggests that the issue of dominance may be simulation 
specific. Of even greater interest, however, is the fact that 
the 20 round results show that three of the four firms 
obtained the first place position in much later rounds. 
Further, only one of the four firms that was dominate at the 
end of round 8 was still dominate at the end of round 20. 
Thus, an interesting question is whether the effects of 
dominance can be offset by more rounds of play? The 
longer timeframe may result in the poorer performing firm 
learning what needs to be done and thereby over take a 

Figure 1 

Winning teams by the round in which they took over the lead
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leading team. Conversely, it may be that the stronger 
performing team got there by luck, rather than knowledge 
and skill, and the longer timeframe means their lack of 
understanding catches up with them. A more intriguing 
possibility is that the poorer performing firm had a good 
strategy that needed time to become effective.  

The noise here for the current study is the one firm that 
dropped. This firm had attained first place at the end of 
round 6 and was still in first place at the end of round 11 
when it had to drop out. At the end of round 8 including 
them means that the firm that held first place at the end of 
round 8 attained it at the end of round 6. If they are 
excluded the results are the same since the firm that would 
show up as finishing first would have attained first place at 
the end of round 6 and still would hold it at the end of round 
8. There is a difference at the end of round 20, if they are 
included or excluded. If they are included the data is as is 
shown in Figure 1; if they are excluded, then the round 12 
point for the first place leader shifts to round 6. Including 
them for this part of the analysis seems to make sense since 
we are looking at where all of the firms stood after 8 rounds 
of play. 

Figure 2 looks at firms that start out poorly and 
continue to perform poorly. Teach and Patel (2007) indicate 

that one firm was last in every period, three were last in all 
but round one, and 15 firms were last in all but the first two 
rounds. Thus, in nearly half of the competitions (19 of 41), 
firms that were in last place at the end of round three 
remained in last place through round eight. Again, the 
results of the current study are not as definitive, since only 
one of the four firms was in last place at the end of the first 
three rounds and continued in this state through round 8. 
However, the results through round 20 are not encouraging 
since by round 11, slightly better than half way through the 
rounds, the last place finisher on accumulated profits in each 
world was already established, and one of these firms was in 
last place in all 20 rounds. Thus, it may be hard to move out 
of last place. There is an important aside to mention here; 
the firm that was in last place for all 20 rounds was in World 
4, which only had three firms. Is it possible that the more 
oligopolistic the industry, the harder it is to more out of last 
place? 

Table 1 presents data to address the question of whether 
ranking profits by round will work better than rankings 
based upon accumulated profits. Better in this context 
means that there will be less dominance so more firms will 
achieve first and/or last place positions. Thus, it looks at the 

Figure 2 

Last placed firms by the first round in which they maintained last place
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number of rounds in which a firm places first as well as 
whether those firms also had last place finishes. In looking 
at their results Teach and Patel 92007: 79) state: 

Obviously if a firm placed 1st in 8 rounds out of eight, 
they never placed last. There were eleven firms that 
placed 1st seven times, but of these eleven there was 

Table 1 
Frequency of earning the highest per-round profits 

Teach and Patel Current Study

# of Times in 
First Place

Number 
of Firms

Percent 
Firms in 

First 
Place 
This 

Number 
of 

Rounds1

# of Times 
these firms 
were in last 

place

Percent 
Times in 

Last 
Place1

Number 
of Firms

Percent 
Firms in 

First 
Place 
This 

Number 
of 

Rounds

# of Times 
these firms 
were in last 

place

Percent 
Times in 

Last 
Place

20
19
18
17
16 1 5.6% 1 1.3%
15
14
13
12
11 1 5.6% 1 1.3%
10
9
8 6 2.4% 0 0.0% 2 11.1% 2 2.5%
7 11 4.4% 1 0.3% 1 5.6% 3 3.8%
6 4 1.6% 1 0.3% 2 11.1% 4 5.0%
5 14 5.6% 1 0.3% 1 5.6% 1 1.3%
4 7 2.8% 1 0.3%
3 5 2.0% 5 1.6% 1 5.6% 0 0.0%
2 15 6.0% 5 1.6% 3 16.7% 21 26.3%
1 55 22.2% 61 18.9% 4 22.2% 31 38.8%

Never First 
but were last 96 38.7% 247 76.7% 2 11.1% 16 20.0%

Never first 
and never last 35 14.1% 0 0.0% 0 0.0% 0 0.0%
Number of 
firms2,3 248 100.0% 18 100.0%
Number of 
rounds2,3 322 100.0% 80 100.0%  

Notes: 
1The percent columns were added for the Teach and Patel data. 
2Teach and Patel had 41 competitions of 8 rounds each for a maximum number of rounds of 328; 
however, the data provided in the table only add to 322 rounds. The calculated percentages are 
based upon 322.  They also indicate 6 firms per competition, which would be 246 firms; however, 
the numbers add to 248, which was used to calculate the percentages. 
3The Current Study had 4 worlds of 20 rounds each for a maximum number of rounds of 80.  We 
based the percentage calculations on the 18 firms that finished the competition. 
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only one case in which the firm placed last during any 
round of play. There were 4 firms that placed 1st

 six 
times. Of the 8 opportunities in which they could have 
places last, only one firm placed last one time. Of the 
14 firms that had the greatest profits 5 times, only one 
of these firms place last once out of 42 opportunities. 
Of the 7 firms that placed 1st in four rounds, again only 
one firm placed last one time out of 28 possibilities. It 
is striking that out of 328 opportunities, 96 firms never 
placed first, but these firms placed last in 247 rounds. 
Thirty-five firms never placed first or last in the 328 
opportunities. 
In the current study 15 of the 18 firms that finished the 

competition (16 of the 19 who started) had at least one first 
place finish, and 15 of the 18 (16 of the 19 who started) had 
at least one last place finish, including all four of the firms 
that finished first based upon accumulated profits. The 
results show a significant contrast between the two studies 
in terms of the number of rounds teams who were never first 
but were last and the number of times these firms were in 
last place (76.7% verse 20.0%). Likewise, the studies differ 
on firms that were never first and never last (14.1% verse 
0.0%). Thus, the results of the current study are not as 
definitive in terms of dominance as the Teach and Patel 
(2007) study when one looks at profits on a round by round 
basis.  

 
DISCUSSION 

 
Given that our results do not fully support the argument 

against using cumulative profits one might conclude that we 
disagree with Teach and Patel (2007) regarding using 
accumulated profits as the sole measure for assessing 
performance in simulations. In fact, however, we strongly 
agree that cumulative profits are not the best, or perhaps 
even an appropriate, measure to evaluate game performance, 
particularly if that measure is equated to student learning. 
We also strongly believe that multiple rather than single 
measures of performance, including non-financial measures, 
should be used in order to look at performance and student 
learning.  

We do disagree with their assertion that in the early 
years of simulation use “it was the accepted practice to use 
cumulative profits at the end-of-play as the student 
assessment tool for the game performance of a student’s 
grade in the course (Teach and Patel, 2007: 76).” Most 
researchers, even in the early years of simulations, argue for 
multiple measures, and in some cases, the use of non-
financial measures in addition to financial measures, such as 
profit (Faria and Nulsen, 1974). Early on users argued for 
using multiple performance measures by combining a 
variety of items, such as sales in dollars, net income, ROS, 
ROA, EPS, stock price, etc. This approach was 
implemented by determining each firm’s ranking on each 
criterion and assigning some predetermined percent to that 
ranking. Parts A, B and C in Table 2 provide an example of 
this approach: 

Table 2 
Example of Combined Criteria Score 

Part A: Absolute Score
Sales in 
Dollars

Net 
Income ROA1

Stock 
Price

Firm 1 $1,500,000 $130,000 5.5% $2.50
Firm 2 $2,000,000 $140,000 6.0% $1.50
Firm 3 $1,000,000 -$50,000 7.0% $1.00

1ROA based on operating income
Part B: Ranking

Firm 1 2 2 3 1
Firm 2 1 1 2 2
Firm 3 3 3 1 3

Part C:Assigned Score Based on Rank

(100 for 1; 80 for 2 and 60 for 3)
Weighted 

Score
Firm 1 80 80 60 100 80
Firm 2 100 100 80 80 90
Firm 3 60 60 100 60 70

Part D: Calculate Percent of Top
Firm 1 75.0% 92.9% 78.6% 100.0% 86.6%
Firm 2 100.0% 100.0% 85.7% 60.0% 86.4%
Firm 3 50.0% -35.7% 100.0% 40.0% 38.6%  

 
As noted by Biggs (1978, 1976) a deficiency of the 

ranking approach is that it fails to recognize the magnitude 
of the differences among teams. This problem is illustrated 
in Part D of Table 2 by calculating each firm’s results for 
each criterion as a percentage of the highest performing firm 
for that criterion and equally weighting each criterion. In 
this relational approach it is clear that firms 1 and 2 are 
virtually identical in performance with firm 1 being the top 
performer whereas in the ranking approach firm 2 is the top 
performer, apparently by a substantial margin. In addition, 
the relational approach shows that firm 3 is a distant third, 
whereas, the ranking approach would suggest it is not that 
distant from firms 1 and 2. More recently, Bernard (2007, 
2004) has looked at the relational and ranking approaches in 
the context of individual rather than team play. 

In recent years, a number of users have argued for using 
the Balanced Scorecard to assess student performance in 
simulations (see for example, Kallás and Sauaia, 2004 and 
Dickinson, 2003). In addition, to arguing for multiple 
performance measures to address student learning in 
simulations many users have argued for the use of non-
simulation generated results such as reports, presentations, 
and boards of directors in order to assess student 
understanding and, therefore, learning (see for example, 
Anderson and Lawton, 1988).  

Independent of the results of the Teach and Patel (2007) 
study, an argument can be made against using cumulative 
profits on the basis of the nature of the calculations 
involved. The measure, cumulative profits, suffers from the 
problem of the base that is established after the first round 
of operations. This problem is illustrated in Table 3.  
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Table 3 
Absolute and Percent Change Calculations 

 
Period Absolute Net Income 

  Period 0 Period 1 Period 2 
Firm 1  $1,000,000   $ 1,100,000   $1,210,000 
Firm 2  $1,000,000   $ 1,000,000   $1,310,000 

Period Percent Change Net Income 
Firm 1   10.0% 10.0% 
Firm 2    0.0% 31.0% 

Cumulative Absolute Net Income 
Firm 1  $1,000,000   $ 2,100,000   $3,310,000 
Firm 2  $1,000,000   $ 2,000,000   $3,310,000 
Difference  $             -   $    100,000   $             -  

 
In the illustration Firms 1 and 2 have the same net 

income in Period 0. In Period 1 Firm 1’s net income is 10% 
higher than it was in Period 0 while Firm 2’s is the same. 
On a cumulative basis Firm 1 has $100,000 (10%) more net 
income than Firm 2. If Firm 1 again attains a 10% increase 
in net income in Period 2, Firm 2 would have to obtain a 
31% increase in Period 2 in order to have the same 
cumulative net income as Firm 1 at the end of Period 2. To 
the extent that both absolute and percent calculations are 
important, the mathematics of cumulative profits, almost by 
definition, may mean a firm that starts high gains a 
significant advantage, since the other firms are “chasing a 
moving target.” It appears it would more appropriate to look 
at period by period data rather than cumulative profits. It 
also appears to be strongly supportive of the view that 
multiple measures should be used to assess performance in 
business simulations. 

We would be remiss if we didn’t at least mention 
reasons for using accumulated profits. First, aren’t firms in 
the “real world” assessed to some extent on cumulative 
profits? The answer clearly is yes! We see quarterly reports 
which also include year to date profits, which suggests that 
cumulative profits are at least as important as “what have 
you done for me lately.” Second, isn’t it the case that firms 
in a particular industry frequently maintain their relative 
profit positions (i.e., firms in first place stay in first place 
and those in last place stay in last place)? For how many 
years has Avis said, “We’re number 2, so we try harder?” 
Do firms in industries tend to stay in the same relative 
positions over time, until a significant innovation or event 
occurs, as appears to be the case for firms in automobile, 
computer, and pharmaceutical industries? So if accumulated 
profits are appropriate for the “real world” why not for 
simulations? 

It seems to us that the reason is that our goal is 
different; we are not trying to merely assess performance 
but to facilitate and enhance learning. We want students to 
experiment with different approaches and techniques, which 
may result in lower profits, but still result in greater 
learning. One of the tenets of experiential learning is 

learning from ones mistakes. It can be argued that more 
learning can be achieved from mistakes than from 
successes. One could almost, but not quite, make an 
argument for rewarding the firm that has the lowest 
cumulative profit as it has made the most mistakes and 
possibly learned the most from the experience. In the “real 
world” we pay big bucks to people who are good at turn 
around strategies so why not reward this in simulations? 
This suggests we should look at change as well as absolute 
measures and that multiple measures should be used.  

The current study does not negate looking at other 
simulations to see if a measure such as cumulative profits 
generally results in dominance, since this may raise 
questions about the design of the simulation. Thus, we 
would encourage others to replicate these studies (with a 
larger n than in the current study). We would also like to see 
studies which look at the number of rounds of play and the 
number of directly competing firms to see if these variables 
make a difference. In doing any of these additional studies 
one must keep in mind the issue of the ranking approach. 
Thus, future studies might want to try to incorporate the 
relational approach to see if the differences really matter. 
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