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ABSTRACT

Previous research (Micklich, 1998) has shown
that by using concept mapping, a greater level
of understanding of the relationships between
strategic management concepts can be gained.
Although an increase in exam scores and a
certain level of cohesion in a class strategic
planning project was attained, overall perceived
satisfaction with the exercise was low. This
occurred under conditions where greater
control was relinquished to the student for map
construction and interpretation as the exercise
was continued. The question was then posed; if
the instructor took a more active role would
higher levels of satisfaction, hence translated
by better scores, and a smaller standard
deviation of these scores, be realized? Results
showed that the level of satisfaction rose for the
experimental group as a whole, the mean score
did increase, but at a smaller rate and the
standard deviation of the scores did increase
and at a greater rate relative to the control
group, resulting in better understanding of
those concepts and higher levels of perceived
satisfaction.

INTRODUCTION

Trochim (1989a) stated; "In general, we have
found that concept maps are better understood
by people who have participated in all phases
of the process than by those who have taken
part in one or two steps." Participation can be
implied, in the context of this statement as,
"maintaining an active interest in map
construction, interpretation and use on the part
of the student." It can also be implied from this
statement that the main concern is for the
participants, those constructing the map.
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There are two general classifications of players
in the exercise, the student and the facilitator; a
question presenting itself concerns the degree
of participation on the part of the facilitator.
The facilitator's role in concept mapping is only
to manage the process; the content,
interpretation, and utilization of the concept
map are determined by the group (Trochim,
1989a) or the individual. Several issues come
to mind, the first of which is the passive vs.
active management of the exercise on the part
of the facilitator. If a more active role is
undertaken, a more active role will likely be or
expected to be taken by the student or group. A
second issue is that one would expect that
better control over the management of the
mapping exercise results in better student
performance (resulting from the technique
being both used and understood). Thirdly, can
the behavior of the facilitator (passive vs.
active) be related to the degree of participation
and level of satisfaction on the part of the
student?

The objective of this research is to determine or
show, that when a greater degree of control (i.e.
management of the process) is undertaken,
performance and learning is enhanced, and
therefore, the mapping technique will become
an even better tool for learning. The expected
results of increased control over the mapping
exercise will be shown through improved
performance on exams. In addition, a greater
degree of satisfaction and usefulness of the
exercise will be realized.

Control, as defined for the context of this
research, is "helping determine pathways for
organizing meanings and for negotiating
meaning with students, as well as to point out
student's misconceptions" (Novak, & Gowin,
1984). Student performance being defined as:
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better test scores, greater benefit seen from
using the techniques, and as a result, smaller
standard deviations in the test scores.

Previous research by Micklich (1998) had the
following objectives in mind. The first was to
be able to draw/construct a visual image of the
many relationships, both simple and complex,
that comprise strategy development in
something other that a linear relationship.
Secondly, be able to understand, as a result of
this image, the relationships and the dynamics
of the variables that comprise the strategic
planning process, the dynamics being the
multidimensionality of the process when
constructing a cohesive strategic plan for a
particular corporation.

When considering the added dimension of
exercising greater control, two additional
research objectives are presented. The first is,
will exercising greater control over the
mapping experience result in higher levels of
satisfaction gained by using the maps as
developed? The second being; as a result of
increased satisfaction with the mapping
experience and the map, will the mean test
scores increase, the standard deviation of the
scores decrease, or both?

Expected results of increased control and the
mapping experience will be shown through
increased satisfaction, and  improved
performance on exams and the class project,
than if the controls were not in place.

Satisfaction in this situation is defined as:
whether the mapping experience and the
resulting map assisted in enhancing the
understanding of the concepts' relationships.
Control is defined as: the amount of
information and assistance given by the
instructor toward the group in illustrating the
maps and relationships that can be drawn from
the maps, and the level of autonomy the student
is given for completing the map outside the
class environment. Therefore, by deriving
greater levels of satisfaction and exercising

239

greater control, noticeable differences should
exist in exam scores and standard deviations.
Moreover, the standard deviation of these
scores will be smaller than if this attention was
not given.

METHODOLOGY

The students participating in this exercise were
from the capstone business course, Problems in
Business. Students from the Spring Term 1998
served as the control group and students from
the Fall Term 1998 served as the experimental

group.
The Set-up Process

The set-up process for the study group (Spring
1998) is similar to that used in previous
exercises (Micklich, 1998). Several
modifications to this process were made. First,
a statement describing a concept map is shown
on an overhead viewer; second, a list of words
and phrases is placed both on an overhead and
distributed to the class; and, third rules
governing the construction of the maps are also
distributed to the students, instead of being
only stated.

The mapping exercise was conducted in three
parts, each with a greater amount of
explanation as to the mapping concept, map
construction and interpretation, and future
directions to be taken via the map.

The first part was conducted prior to the first
exam. An introduction to concept mapping
was given and a word list was given to each
student containing topics that were covered for
the first exam. Maps were to be constructed
outside of class and turned in with the exam.
When the exams were returned to the students,
a drawing of the instructor's map was included.
In addition, a copy was shown on an overhead
and the relationships explained. At this point
"take-off" points or "points of departure" were
discussed of where the topics/course would be
next headed. These "take-off points" are levels
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of magnification useful in helping learners
acquire and recalling a rich store of detailed
expressions, coordinated ideas and meanings,
vivid feelings and images (Novak, Gowin,
1984).

The second part of the exercise was conducted
similar to the first where a list of
topics/concepts covered on the first exam along
with words/phrases covered on the first exam
were distributed. The maps drawn for this part
illustrated only those words and phrases
introduced since the first exam. This again,
was done prior to the second exam, and the
same post-exam procedures were followed.

The third part of the exercise was conducted in
a slightly different manner, where in prior
rounds a word list was distributed to the
students. In this instance a word list was
distributed along with a "fill-in-the-blanks"
template of the map. Spaces for the words and
phrases were provided and the relationship
arrows and phrases were given. It was the
student's responsibility to complete the map
with the proper words constructing logical
relationships. This can be considered to be a
form of "pre-mapping" which is used to clue
students as to what misinterpretations they
should watch out for as they read (Novak,
Gowin, 1989) or as they construct their map.
Students were required to hand in the map with
the final exam, as with all exams, and for those
that requested it, a copy of the final map was
given to them when they turned in the final
exam.

Concept Reinforcing Mechanisms

Throughout the semester, topics and concepts
that went into the construction of the mapping
exercise were presented through class
discussion and the wuse of overheads.
Additionally, copies of overheads were made
available to the students. These topics are
major areas of focus in the course and serve as
points of departure to other topics or areas for
discussion. The information presented was

240

either a topic in and of itself or as part of
another topic or concept, the latter being
reinforced as "take-off points" where the map's
relationships were explained.

Students were asked to recall and refer to
illustrations at various times throughout the
course as overheads from prior discussions
were re-introduced in an attempt to further
reinforce the connectivity within a given map
and between the various maps. The word lists
also served as a review of major areas already
discussed in the course.

RESULTS

The same survey instrument was given to
students in both the Spring Term 1998, and in
the Spring Term 1997. Table 1 shows the
questionnaire and results from these two survey
groups. A paired samples T-test was conducted
to determine the significance and additional
effect added control, displayed in the mapping
exercise, had on both the mean test score and
the standard deviation of the score. The Spring
Term 1997 served as the control group and
Spring Term 1998 served as the experimental
group. The results of these tests can be found
in Table 2 (Paired Differences), Table 3
(Paired Sample Statistics - Spring 1997), and
Table 4 (Paired Sample Statistics - Spring
1998).

Survey Results

The main objectives of the survey were: to
determine the perceived effectiveness or
usefulness of the exercise in their
understanding of the relationships, their aid in
preparing them for class discussion, and their
aid in exam preparation.

The response rate to the questionnaire
increased from 72% in 1997 to 100% in 1998.
Comparison of these results reveals that
although the percentage of those finding the
usefulness of drawing the maps to help in
understanding the relationships did not change,
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(53% in 1997, 52% in 1998),
differences did occur in all other areas.

dramatic

A slightly lesser number (51% in 1998 as
compared to 55% in 1997) stated that their
maps did not change appreciably, as the
technique progressed. This could indicate a
greater initial level of understanding was
gained from the outset. Additionally, it can be
seen that referring to the maps did help ones
understanding as the percentage of those stating
so increased (57% in 1998 as compared to 24%
in 1997). Similar results can be seen in both
assisting in overall class preparation as well as
for exam preparation.

Paired Differences Comparison: Exam 1 to
Exam 2

From Table 2 and Table 3, an examination of
these groups shows an increase in mean scores
from exam 1 to exam 2 with the initial mean
score for Spring 1998 being lower. Also found
was a decrease in the standard deviation of
those scores, with the Spring 1998 standard
deviation being smaller. This is consistent with
the survey findings. Although the students did
not feel that the map exercise, itself, helped in
their understanding of the concepts, better
initial understanding was realized. Greater
correlation in the Spring 1998 may be due to
the type of treatment given via the concept
mapping exercise.

Paired Differences Comparison: Exam 2 to
Exam 3

When considering paired exams 2-3 in Table 2
we see some stark contrasts as a result of
increased control in the exercise. The standard
deviation of the scores is smaller for Spring
1998 and continues to get smaller with
subsequent exposures to the mapping exercise.
Correlation for the Spring 1998 (Table 3) is
greater than that of Spring 1997 (Table 4).

Paired Differences Comparison: Exam 1 to
Exam 3:

241

A decrease in mean score for the Spring 1998
was seen as compared to the Spring 1997.
There was also a decrease in the standard
deviation from the beginning of the term
toward the end. This shows a better collective
understanding of the topics or concepts.

Results of the above analysis are reinforced by
examining the confidence intervals of the
Spring 1997 (Table 3) with that of the Spring
1998 (Table 4). We see that the mapping
technique has had a positive effect on student's
understanding of the concepts. Furthermore, as
the degree of participation on the part of the
facilitator increased; a) the level of
understanding of the relationships between the
concepts increases, and b) the benefit,
satisfaction and perceived usefulness of the
maps increases, also.

CONCLUSION

A greater positive effect was found to exist
when greater control was exercised over the
explanation of the meanings underlying the
concept's relationships. As an implied level of
uncertainty decreased through the development
of "take-off" points, we could see the level of
satisfaction and use of the maps increase.
Increase in satisfaction cannot be totally
attributed to the technique, as the correlations
suggest the existence of other variables adding
to the experience's positive effect. However, an
increase in mean exam scores can be attributed
to increased satisfaction and use of the maps.

Some limitations of this type of design can be
found in the monitoring of the student's
participation. Given the student having the
ability for taking part in the process outside the
classroom, how many actually spend what
would be considered an adequate amount of
time constructing the map? This can be
somewhat related to whether the student's,
themselves, are "self-starters". This would
bring about the question of whether student's
learning would increase, if the exercise would
be conducted as a total in-class exercise.
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TABLE 1
MQM 385 PROBLEMS IN BUSINESS: QUESTIONNAIRE COMPARISON RESULTS

Question Spring 1997 Spring 1998
(n=64) (n=062)
Did you find the use of drawing a concept map
helpful in your understanding of the relationships Yes =47% Yes =48%
of the concepts presented in the course? No =53 % No =52 %
Did your concept map change appreciably every Yes =55% Yes =51%
time you added to the map? No =45% No =49%
Did referring to the map help in your understanding Yes =24% Yes =57%
the existing relationships as new "concepts" No =57% No =43%
are added throughout the course?
Did the concept map assist you in overall in-class Yes =24% Yes = 76%
preparation? No =76% No =24%
Did the concept map assist you in preparing Yes =19% Yes =70%
for exams? No =81% No =30%

TABLE 2

PAIRED T-TEST COMPARISON: SPRING 1997 - SPRING 1998

Spring 1997 n = 89
Paired Differences

Spring 1998 n = 63
Paired Differences

Paired Exams Mean Std. Dev Std. Error Mean  Std. Dev. Std. Error
1 -2 -9.77 13.96 1.48 -4.86 14.20 1.73
2 -3 17.45 20.46 2.16 2.7 16.41 2.00
1 -3 7.67 23.80 2.52 -1.94 14.38 1.75
TABLE 3
PAIRED SAMPLE STATISTICS - SPRING 1997
(n=289)
95% Confidence Interval
2 -tail of the Difference
Paired-Exams t-value Corr. Significance Lower Upper
1 -2 -6.602 .360 .000 -12.7177 -6.8319
2-3 8.046 .164 .000 13.1397 21.7592
1 -3 3.042 .094 .003 2.6615 12.6868
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TABLE 4
PAIRED SAMPLE STATISTICS - SPRING 1998
(n=63)

95% Confidence Interval

2-tail of the Difference
Paired-Exams t-value Corr. Significance Lower Upper
1-2 -2.70 485 .009 -8.1515 -1.2216
2-3 1.370 .367 175 -1.2566 6.7492
1-3 -1.104 .300 274 -5.4494 1.5688
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