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ABSTRACT 

Reflection has been identified as a critical factor in the 
learning process. This experiment examines some of the 
linkages between reflection and outcomes of the simulation 
experience. The experiment attempted to measure 
reflection-for-action, reflection-on-action, and reflection-
in-action during a undergraduate business course using a 
marketing simulation. Teams in this experiment that 
outperformed their peers appear to demonstrate improved 
decision making as evidenced by decreased time spent in 
the various dimensions of reflection. The teams, which did 
not perform as well, were able to improve their outcome 
measures of net income but at a slower rate. For these 
teams, a pattern of decreased reflection time was not 
evident. 

Does the use of computer simulations in business 
education actually contribute to learning? The answer to 
this question is elusive, evading our attempts of capturing 
it. We believe that the experience and learning environment 
of a simulation component in our courses affords an 
opportunity for learning that cannot be achieved any other 
way. Arguably one of the challenges facing researchers is 
the measurement mechanism for assessing that learning. 
Calls for measuring the quality of learning tend to focus on 
the ability to demonstrate specific measurable skills. 
Simultaneously, those seeking to measure process look at 
the improvement dimension of learning, i.e., can a student 
demonstrate a more rapid attainment of specific knowledge 
or skills? Business managers, of course, are interested in 
both of these behaviors. Students should be able to 
demonstrate competency in business knowledge/skills and 
do so very quickly. The pace of change in the current 
business world demands quick and accurate learning on the 
part of managers and students alike. This paper will attempt 
to assess both facets of learning. 

LITERATURE SEARCH 

Learning is a difficult concept to succinctly define. 
Kimble (1961) provides a widely accepted definition of 
learning as “a relatively permanent change in behavioral 
potential as a result of [reinforced] practice.” Others 
describe is as both a process and a product (Walker, 1996). 
The process aspect views learning as the acquisition of 
knowledge or information. The product aspect, on the other 
hand, views learning as the knowledge or information 

acquired and stored. And still others refer to learning as the 
acquiring of knowledge and information as a result of an 
organism’ interacting with its environment (Kolb, 1984). In 
that interaction process is the opportunity for reflecting 
upon some concrete experience. Reflecting is often 
described as contemplating the results of a given experience 
within the context of the impact on the entity, enterprise, or 
organism. When this reflective process leads to a change of 
behavior, it is called reflective learning (Boud, Keogh, and 
Walker, 1985). Work within this sphere of experiential 
learning has suggested that reflection can focus on a 
number of different dimensions (Daudelin, 1996; Rosenorn 
and Kofoed, 1998; Schon, 1987; Swenson, 1997). Three of 
these dimensions have been labeled “reflection-in-action,” 
“reflection-on-action,” and “reflection-for-action.” 
Reflection-in-action (RIA) is described as the consideration 
of the action being undertaken. The learner considers the 
potential interaction between the action and the 
environment. Reflection-on-action (ROA) is the 
contemplation of the experience itself. In this reflective 
process, the learner reflects on the outcomes an action has 
produced in the environment. And reflection-for-action 
(RFA) directs attention with a future orientation. In other 
words, it considers a more directive global perspective than 
simply the immediate action and associated experience. The 
learner in this realm seeks a mental correlation between the 
desired goal and the intermediate action steps deemed 
necessary to achieve that goal. 

HYPOTHESES 

Hypothesis 1: Reflection-in-action time will decrease over 
the length of the simulation experience. 

Reflection-in-action (RIA) involves incorporating the 
data and information gathered from experience into an 
immediate short-range action. This action may be 
considered “making the next quarter decision.” Reacting to 
the environment should, after an undetermined amount of 
time, involve “fine-tuning” rather than “coarse-
adjustment.” In addition, the longitudinal nature of the 
monitoring process of the other forms of reflective learning 
should enable team members the ability to “see” a more 
global perspective and reduce decision times. If learning is 
indeed occurring, it is believed that the amount of time 
necessary to make decisions will decrease. 
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Table 1  
 
Sample Retained Earnings Statistics 
 

Characteristic Value 
Mean $12,413,376 
Median $11,723,947 
Standard Deviation $2,727,507 
Minimum $9,132,068 
Maximum $17,346,216 

 

Hypothesis 2: Reflection-on-action will decrease over the 
simulation experience. 

Reflection-on-action (ROA) involves the data 
gathering activity and necessary analysis of that data. This 
reflection is very action oriented in that the student must 
use various analysis tools to convert the data gathered into 
information that will be useful to the success of the 
enterprise. It is believed that the process of gathering the 
data and manipulating it will become more routine and 
mechanical. In this type of learning, it is believed that the 
amount of time necessary to accomplish this stage of the 
reflective process will decrease. 

Hypothesis 3: Reflection-for-action will remain constant 
during the simulation experience. 

Reflection-for-action (RFA) is associated with 
considering whether the past actions have been successful 
in achieving the desired outcome or goal. This reflection is 
more global and long-term in perspective rather than 
directed at a specific task or activity. Accordingly, it is 
believed that the amount of time spent in reflection-for-
action will remain essentially unchanged. 

Hypothesis 4: The reflective learning of high performing 
teams in its various dimensions will differ from the learning 
of other teams. 

One of the critical questions relating to reflective 
behavior is whether changes are simply spurious and 
random occurrences. For this experiment, teams with 
retained earnings above the median will be described as 
“high performing (HP) teams while teams with retained 
earnings below the median will be labeled “low performing 
(LP) teams. In an attempt to determine if occurrences are a 
result of intentional action, the performance of high 
performing teams will be compared with the results of the 
remaining teams. This comparison should minimize the 
impact of guessing or “lucky” decisions throughout the 
simulation experience. That is, the probability of long-term 
successful guessing is decidedly low. 

METHOD 

The design of this experiment focused on capturing the 
reflective learning behaviors via a number of operational 
constructs. Measurement involved assessing the quality and 
quantity of time spent reflecting on the different aspects of 
the simulation experience. These reflective behaviors were 
correlated to the overall performance of the team. The 
reflection-on-action (ROA) was equated as the time spent 
analyzing the results of the team’s previous decisions such 
as mathematical computation, interpretation, and evaluation 
of the results. The reflection-in-action (RIA) period was 
identified as the time spent considering the various 

decisions to be made by the team. And reflection-for-action 
(RFA) directs attention with a future orientation. This 
reflection was operationalized as being the time spent 
examining strategy, i.e., are we going the right direction or 
are we doing the right things? One measurement instrument 
for this study was a modified journal-like format. Students 
were assigned the task of reporting the amount of time 
spent in the various reflective periods as well as the quality 
of that time. In addition, teams were also asked to identify 
the topics discussed and elaborated upon during the 
reflective periods.  Arguably, simply measuring the time 
spent does not totally capture the essence of the construct 
of reflective behavior. That time is, however, a necessary 
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but not sufficient factor in determining the learning that is 
taking place during the reflective phase of contemplation. 
Simply put, there must be both “quality and quantity” 
dimensions in the measurement process to effectively gain 
the needed insights into this phenomenon. This experiment 
seeks to measure the quality of the different reflective 
periods for each team. Each team was asked to rate and 
record their perception of the productive quality of each 
period during their team meetings. The rating scale was a 
seven point odd-numbered scale anchored from one for 
“Definitely Unproductive” to seven for “Definitely 
Productive.” 

This experiment was conducted using undergraduate 
students enrolled in a business course in marketing, eight 
teams of two members. Using the BUSSIM® simulation, 
students made decisions similar to those associated with a 
manufacturing company. Students made decisions 
regarding the quantity, type, quality, and price of the 
product as well as promotion, distribution, research, selling 
activity management, and media choices. The simulation 
was conducted for twelve quarters (three years) to allow for 
learning curve effects to stabilize. Decisions were separated 
by at least forty-eight hours (two days) to allow for students 
to meet as a team and make the next decision. Students 
were asked to record the amount of time spent on the 
different types of decision-making activities as well as the 
quality of that time. 

RESULTS 
 
This experiment made several measurements of the 

identified constructs. Data values were collected via 
modified journal forms that teams completed and turned in 
with the designated quarterly decision. The other source of 
data came from the financial and operational reports of the 
simulation programs. An alpha level of 0.05 was used for 
all statistical tests. One of the outcomes measured was 
retained earnings of the firms in the study. These values 
contain the net income values for the twelve quarters in 
addition to the starting value. The summary descriptive 
statistics of these data are shown in Table 1. 

Hypothesis 1 stated that the time spent in considering 
and decision making for all teams would decrease over the 
length of the simulation. The relationship between the 

amount of time spent by all teams and specific decision 
quarter was analyzed using simple linear regression. This 
hypothesis is not supported by the data (r = -0.107, p = 
0.332, two tailed, n = 84). Thus there is insufficient 
evidence to support the first hypothesis. Reflection-in-
action differs significantly, however, between HP teams 
and LP teams as shown in Figure 1. The HP teams 
demonstrated on average a consistent decrease in the 
amount of time spent on decision making. The relationship 
between the amount of time spent in decision-making and 
the decision quarter was statistically significant (r = -0.497 
p = 0.001, two tailed, n = 44). This constancy supports the 
idea that teams who perform well are much better at 
arriving at decisions than their lower performing 
counterparts. The relationship, on the other hand, for lower 
performing teams between the time spent in decision-
making and the decision quarter is not statistically 
significant (r = -0.026, p = 0.869, two tailed, n = 43). The 
time spent increases midway through the experience as 
these teams strive to improve their performance. 

The second hypothesis stipulated that analyzing and 
reflecting on the previous decision and actions (ROA) for 
all teams would also decrease over the simulation period, 
i.e., the analysis phase of reflective learning would become 
more routine and mechanical. This hypothesis was not 
supported by the data (r = -0.229, p = 0.033, two tailed, n = 
85). Reflection-on-action findings differ similarly between 
the HP teams and LP teams. This is show in Figure 2. The 
HP teams demonstrated a progressive decrease in the 
amount of time spent analyzing their data was statistically 
significant (r = -0.498, p = 0.001, two tailed, n = 42). 
Admittedly, this could be attributed to making the analysis 
phase more routine. LP teams had a more volatile, erratic 
pattern to the amount of time spent in analysis, which was 
not statistically significant (r = 0.048, p = 0.759, two tailed, 
n = 43). 
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Reflection For Action

The third hypothesis relates to the reflection associated 
with more strategic directional issues such as “is the team 
going in the right direction”? Data analysis of the sample 
did support the hypothesis (r = -0.184, p = 0.178, two 
tailed, n = 86) in that the null hypothesis could not be 
rejected. This information is shown in Figure 3. But the 
data for all teams pertaining to this construct were not 
statistically significant. In comparing HP teams and LP 
teams, there is a noticeable difference in the data. The 
difference, however, is not statistically significant for HP 
teams (r = 0.314, p = 0.041, two tailed, n = 43). It should 
be noted that there is still a practical significance between 
the reflective time and the decision quarter. LP teams 
tended to have spent less reflective time in the early phase 
of the simulation experience. These teams did, however, 
increase the amount of time spent in reflective behavior 
later in the experience. The relationship between the time 
spent and the decision quarter for LP teams is likewise not 
statistically significant. 
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The last hypothesis indicated that HP teams would 

have different reflection behaviors than LP teams. Since the 
length of the simulation experience was long enough to 
insure that “lucky guesses” or “bad decisions” should be 
offset by good decision making, it was believed that HP 
teams should learn faster and adapt to the environment 
more rapidly. Thus it is useful to compare the reflection 
behaviors of both type of teams. The quality ratings for the 
reflection-for-action are reported for both HP and the lower 
performing teams. Interestingly, the lower performing 
teams reported a more productive perception than that of 
the HP teams. The differences between the two groups 
ratings are statistically significant (t = -6.568, p = 0.000+, 
two tailed, df = 11). Both categories of teams reported an 
increasing value for the productive quality of reflective 
period. The lower initial ratings by HP teams suggest that 
the teams felt that the time was not as productive as desired. 
Later in the simulation, however, the HP teams reported a 
high rating, similar to that of the lower performing teams. 
Reflection-on-action ratings were similar to the reflection-
for-action. The teams with retained earnings below the 
median reported a higher rating for the productive nature of 
their analysis time. While the ratings of the HP teams are 
lower than that of the lower performing teams, the 
differences are statistically significant (t = -6.721, p = 
0.000+, two tailed, df = 11). These findings seem to 
indicate that lower performing teams feel that the time used 
to reflect on previous decisions was productive despite the 
fact that their outcome performance was below median. 
Similarly, the time spent for reflection-in-action is that time 
when the team considers the potential impacts and 
consequences of the upcoming decision. Like the previous 
reflective quality rating values, these ratings of the lower 
performing teams are higher than those of the HP teams. 
These ratings, in addition, remain stable and basically 
unchanged during the simulation period. These ratings have 
statistically significant differences (t = -4.802, p = 0.000+, 
two tailed, df = 11). The ratings of the HP teams, however, 
are decidedly lower at the beginning of the simulation 
experience. The last hypothesis indicated that HP teams 

would have different reflection behaviors than LP teams. 
Since the length of the simulation experience was long 
enough to insure that “lucky guesses” or “bad decisions” 
should be offset by good decision making, it was believed 
that HP teams should learn faster and adapt to the 
environment more rapidly. Thus it is useful to compare the 
reflection behaviors of both type of teams. The quality 
ratings for the reflection-for-action are reported for both HP 
and the lower performing teams. Interestingly, the lower 
performing teams reported a more productive perception 
than that of the HP teams. The differences between the two 
groups ratings are statistically significant (t = -6.568, p = 
0.000+, two tailed, df = 11). Both categories of teams 
reported an increasing value for the productive quality of 
reflective period. The lower initial ratings by HP teams 
suggest that the teams felt that the time was not as 
productive as desired. Later in the simulation, however, the 
HP teams reported a high rating, similar to that of the lower 
performing teams. Reflection-on-action ratings were similar 
to the reflection-for-action. The teams with retained 
earnings below the median reported a higher rating for the 
productive nature of their analysis time. While the ratings 
of the HP teams are lower than that of the lower performing 
teams, the differences are statistically significant (t = -
6.721, p = 0.000+, two tailed, df = 11). These findings seem 
to indicate that lower performing teams feel that the time 
used to reflect on previous decisions was productive despite 
the fact that their outcome performance was below median. 
Similarly, the time spent for reflection-in-action is that time 
when the team considers the potential impacts and 
consequences of the upcoming decision. Like the previous 
reflective quality rating values, these ratings of the lower 
performing teams are higher than those of the HP teams. 
These ratings, in addition, remain stable and basically 
unchanged during the simulation period. These ratings have 
statistically significant differences (t = -4.802, p = 0.000+, 
two tailed, df = 11). The ratings of the HP teams, however, 
are decidedly lower at the beginning of the simulation 
experience. 
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In light of the reflective time spent and productive 

quality ratings, it is helpful to examine the average net 
income for the HP and LP teams through the simulation 
experience. This is shown in Figure 4. It is apparent from 
the graph that HP teams earned higher profits during the 
first two years (eight quarters of the simulation period). 
Following that period, the LP teams were able to earn 
slightly higher net income than their HP counterparts. This 
outcome is likely due to a “mimicry” behavior by the LP 
teams. Since teams were well aware of the time frame of 
the simulation experience, LP teams may have imitated the 
decision variables of the HP teams in an effort to end up 
with a better final result. 
 

CONCLUSIONS 
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All teams did not seem to profit equally from the 

reflective learning dimensions throughout the simulation 
experience. HP teams in this experiment demonstrated the 
ability to decrease the amount of time spent in reflecting on 
previous decisions through analyses and more successfully 
incorporate that information in the decision making 
process. HP teams spent more time during the early 
quarters of the simulation experience than that their LP 
counterparts. These HP teams were generally more critical 
of the quality of their team meeting time when compared to 
the LP teams. Building on the successes of the early 
periods, HP teams were able to decrease the decision 
making time spent later in the simulation and rated these 
latter times as more productive. LP teams tended to spend 
more time in analysis, decision making, and strategy later in 
the simulation experience. Interestingly, these same teams 
rated the productive quality of the time spent as higher 
during the later quarters than the rating from the earlier. But 
it must be pointed out that LP teams were able to produce 
comparable net income during the last periods of the 
simulation experience. Thus it appears that the LP teams 
were able to successfully use the information from previous 
decisions to reinforce their performance, albeit at a slow 
rate. The reason for this behavior is not totally clear. 
Possible explanations include analytic abilities of the team, 
decision-making skills of the team, and strategic thinking 
processes by team members. 
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