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Using Integrated Concept Map to Help Self-awareness in

Conceptual Structure

Student: Kuan-chieh Chen Advisor: Chuen-Tsai Sun

Institute of Computer and Information Science
National Chiao Tung University

ABSTRACT
This study presents an integrated concept mapping system to aid students in

promoting their self-awareness in conceptual structure. The same or similar
concepts and propositions are accommodated in the integrated concept map. Group
members’ thoughts in concept maps can be retained with the representation of
integrated concept map, which may be viewed as a group product. Students can use
integrated concept map as a meta=cognitive tool-for introspecting students’ own and
observing others’ concept maps; besides, integrated concept map can also facilitate
the comparisons between concept maps. By using integrated concept mapping
system, students can self-examine theirowniconcept maps and compare with others’
concept maps in order to self-aware their insufficiencies in knowledge structures,
and further this activity can promote their level of self-awareness. The level of
self-awareness of thirty-two Taiwanese college students was found promoted after
they viewed integrated concept maps. Students made some conceptual changes and
improvements in concept maps during the experiment. Significant but low positive
correlation between the level of self-awareness in conceptual structure and the
improvements on concept map structure was found. Students’ perceptions about
using this system were positive, and they felt that the differences or insufficiencies
of their concept maps are easily found by means of this system.

Keywords: Concept map; Integrated concept map; Meta-cognitive; Self-awareness;

Conceptual structure; Conceptual change
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Introduction

Concept mapping (Novak & Gowin, 1984) has been introduced as a technique
for externalizing learners’ knowledge structures. The process of concept mapping also
helps learners to develop reflective thinking because it enables learners to reconstruct
their concepts in their minds and to think how to represent their conceptual structure
in concept maps. In addition, Malone & Dekkers (1984) indicated concept mapping as
“window to the mind”, because it can be used to look into ourselves, observe others
and proceed with self-reflection. Therefore, concept mapping can be viewed as a
strategy of metacognition and help students to observe the knowledge structures.

Several studies showed that self-awareness is beneficial for learners to promote
the efficiency and increase the motivation of learning. According to assimilation
theory of cognitive learning (Ausubel, 1968), the most important factor of learning is
considered to be the prior knowledge of learners. Meaningful learning occurs when
students add new knowledge to their prior-knowledge structure. Therefore, how to
increase the self-awareness of learners-in.their- knowledge structures is an essential
issue. It is beneficial for learners to know what lacks or faults in their original
knowledge structure.

Duval & Wicklund (1972) defined self-awareness as a condition that we
experience concentration to ourselves. As stated earlier, concept mapping can be used
as a meta-cognitive tool. Consequently, concept mapping technique is employed and
combined with the theory of self-awareness to help increase learners’ self-awareness
in conceptual structure. Integrated concept map is proposed to help learners to
introspect their insufficiencies, differences and boundaries of their knowledge
structures by means of the comparison with others’ concept maps.

The benefits of concept mapping, especially in the collaborative learning

environment, have been proved in several studies. (Okebukola, 1989; Roth &

-1-



Roychoudhury, 1992) In addition, computer -assisted concept mapping system has
also been proved to overcome limitations of concept mapping by pen and pencil (Chiu
et al., 2000); for example, students need to spend more time, efforts revising and
maintaining concept maps, and consequently they may not concentrate on the body of
knowledge. Therefore, concept mapping system in computer supported collaborative
learning (CSCL) environment has been the major focus of several studies. (Chung et
al., 1997; Chiu et al., 2000) Due to some drawbacks of methods used in concept
mapping system in CSCL, integrated concept mapping system is proposed to produce
an integrated concept map as another type of group concept map. The same or similar
concepts or propositions are integrated together in the integrated concept map. This
system helps the learners in the same group (which discusses the same topic) integrate
their concept maps, and learners can select which concept maps they want theirs to
accommodate with. The integrated.concept map can facilitate learners to figure out
the differences between their own and.athers’-concept maps. It provides convenience
for learners to make the comparison-between.concept maps, and students don’t need
to view others’ concept maps individually.

In summary, this study has the following objectives: 1.utilizing integrated
concept mapping system to promote students’ self-awareness in their own conceptual
structures 2.to provide another form of computer-assisted concept-mapping system in
CSCL 3. to promote the self-awareness and improvements in four components of
conceptual structures: relationships, hierarchies, cross-links, and examples (Novak,
1984) after viewing integrated concept maps 4.to find the correlation between the

self-awareness and the improvements in conceptual structure.



Theoretical perspectives
a. Concept mapping, meaningful learning, and the criteria for assessing concept
maps (The details of theory can be seen in Appendix A.)

Concept mapping is based on the principle: meaningful learning occurs when
learners construct their knowledge hierarchically and explore the possible linkages
between concepts (Novak & Gowin, 1984). In the process of constructing concept
maps, learners have the opportunity to think their concepts reflectively; at the same
time when they rearrange the concepts, they would introspect the conceptual structure
and check whether it is correct and appropriate. Therefore, concept mapping can be
viewed as a meta-cognitive learning strategy and help learners to observe their
knowledge structures.

Ausubel’s theory (1968) suggested that whether learners can actively link new
knowledge to the previously constructed concepts and propositions is a vital factor of
meaningful learning. The integrated concept-map isjust like the union of concept
maps; some concepts or propositions could bejoined together between the concept
maps. Therefore, the system provides a convenient interface for learners to observe
others’ concepts or propositions linking to their own knowledge structures.

Stuart (1985) proposed that concept mapping is equal to the process of thinking.
Concept maps can be measured in some way to detect the differences of learning
achievements among different students; they can also be measured in pre-test/post-test
to detect the variation of learning achievements in one student. Wallace (1990) have
utilized concept mapping as a measurement for assessing knowledge structure and its
variation at different time. In this study, some measurement, based on Novak &
Gowin’s (1984) suggestion of scoring concept map, is used to measure students’
conceptual structure in pre-test and post-test. The measurement includes four

components in conceptual structure: relationships, hierarchies, cross-links, and
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examples.
b. Computer-assisted concept mapping system

Chang et al. (2001) and Chiu et al. (2000) identified some weaknesses of
constructing concept maps by pen and pencil; for example it’s inconvenient for
interactions and feedback between learners and instructors, and it’s hard to proceed
with revision and maintenance. Okebukola’s study (1989) showed that meaningful
learning was promoted more in the collaborative learning environment. Thus,
computer-assisted concept mapping systems, such as KSI Mapper and CMapTools,
have been proposed in the CSCL environment. Most computer-assisted concept
mapping systems in CSCL focus on how to get the authority to construct the concept
map because it is impossible for all group members to construct or revise the concept
map at the same time. By means of‘these concept mapping systems, group members
can collaborate and accomplish-a group concept map:

Some methods, such as rotating, transferring; assigning, open and selection, used
in concept mapping system in CSCL (€hung et al:,1997; Chiu et al., 1999) are
described in the Appendix A. There are some advantages and disadvantages of these
methods which are listed in the following Table 1.

Tablel. The advantages and disadvantages of the methods used in concept mapping

system in CSCL.:

Method Advantages Disadvantages
Rotating It won’t cause the conflict of The sharing and distribution of time
constructing concept map. period is quite complicated.
Transferring It won’t cause the conflict of It’s easy that only the minority of group
constructing concept map. members have the authority to construct
the concept map.




Assigning The authority is centralized ona Choosing the assigned group member is

group member. complex, and the assigned member would
easily construct at his will.

Open Everyone has the opportunity There may be “free rider effect” in this

to construct concept map and kind of system.

express his own ideas.

Selection Everyone has to complete his Because only one concept map would be
own concept map and can chosen, several good ideas would be
express his won ideas. ignored.

Among these methods, K-E Chang (2003).suggested selecting one concept map
by group members as the group:concept map. However, he found that students tend to
select a complete concept map (mayhbe the.content isnot the best); some good
relationships and concepts would be neglected. Therefore, he suggested that it’s
worthwhile to search for a better method of creating a group’s product and preserving
the uniqueness of each member’s products. In this way, some good ideas or
viewpoints won’t be neglected due to the group discussion. The system proposed in
this study can solve this problem. However, there are also some limitations of this
method which would be discussed later.

c. Meta-cognition

Flavell (1976) thought that meta-cognition is the inspective knowledge of one’s
own cognitive system. In this study, the integrated concept mapping system is
considered as a meta-cognitive mechanism to inspect learners’ knowledge structures.

Students can utilize the system to inspect several learners’ and their knowledge



structures at the same time.

Fry & Lupart (1987) proposed a method called “confidence rating method” to
measure the level of meta-cognition; the method is to anticipate the performance of
self. After finishing an exam, students are asked to predict their performances or
scores of the exam before they know the correct answers. The more similar student’s
prediction is to the real score, the more ability of cognition and monitoring the student
has. As a result, this method is used to measure the level of self-awareness in the study.
If the difference between students’ assessment and the real assessment is smaller, the
students have better self-awareness; vice versa.

d. Self-awareness (The detail of theories can be seen in Appendix A)

Duval & Wicklund (1972) defined that self-awareness occurs whenever one's
attention is directed toward oneself: Chen (1997) pointed out that self-awareness is a
condition that we understand and introspect our own thoughts. Generally speaking,
self-awareness, a process in meta-cognition,-is-considered to be conscious of our
present states. In social psychological views, introspection can be used to understand
ourselves and build up self-concepts. Therefore, if one focuses his attention to his
mind and inspects all the thoughts and consciousness, self-awareness is promoted.
However, Richard Nisbett and Timothy Wilson (1977) found that if we only focus the
attention on ourselves, the observation would not be so precise because we are
inclined to find some reason (which may not be true) to persuade ourselves.
Consequently, in addition to introspection, social comparison is combined to assist
self-awareness in this study. A learner can utilize the integrated concept map to
proceed with the comparison between his and others’ concept maps.

In this study, learners’ knowledge structures are represented in concept maps.
When a learner views the integrated concept map, it can not only help the learner to

view others’ concept maps but also direct his attention to his own concept map. The
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integrated concept map assists the learner in the introspection of his own knowledge
structure. Furthermore, through the integration of concept maps, learners can easily
make comparison between concept maps. By utilizing the system, the concept
conflicts between learners’ and others’ concept maps can also be discovered. The
concept conflicts can help learners to promote their self-awareness in conceptual

structure.

Research Questions
This study attempts to answer the following research questions.

« Whether the self-awareness in learners’ conceptual structure can be promoted by
means of using the integrated concept mapping system?

« After using the system, whether it:can help learners easily find out the insufficiencies
and the boundaries, even the faults.in their concept maps? Do the students make some
improvements in their previous conceptimaps?

« Does the frequency of viewing integrated concept maps influence the improvements
in the level of self-awareness?

« Does the level of self-awareness in conceptual structure correlate with the level of

improvements in concept maps?

Research Framework
Figure 1 shows the main research framework and some analyses of this study. In this
experiment, there are three significant steps: the first constructed concept map,

viewing integrated concept maps, and the revised concept map.
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Figurel. The main framework of this research

Students can revise their previous concept maps according to what they observe from
the integrated concept map. Self-assessments and expert assessments (includes three
experts) are included in both the previous and revised concept map. According to the
confidence rating method, the difference between students’ assessment and experts’
assessment can be considered as an indicator of the ability of monitoring and
comprehension. Hence, in the experiment, the difference between self-assessment and

expert-assessment is defined as the level of self-awareness in conceptual structure. If
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the self-assessment is close to the expert-assessment, it is thought to be at high

self-awareness in conceptual structure.

There are several analyses in the framework (Figure 1.) which can be explained in the

following:

(1) Analysis 1: The improvement of self-awareness in conceptual structure is
discussed. After viewing the integrated concept map which is integrated by
viewer’s own and others’ concept maps, the hypothetical assumption is that
students should become more aware of their own knowledge structures. Whether
the self-awareness in the revised concept map is promoted is the main issue in this
analysis. Furthermore, the improvements of self-awareness in four components
(which are relationships, hierarchies, cross-links, and examples) in conceptual
structure is discussed.

(2) Analysis 2: The improvements,in previous-and.revised concept map are
considered. Is the structure of concept-map-improved after students view the
integrated concept map? The analysis.is to-observe whether students find out the
insufficiency and boundary of their previous concept map and construct some
extensions after viewing the integrated concept maps. Which of the four
components in conceptual structure is improved most significantly in this
experiment is discussed.

(3) Analysis 3: This analysis is about finding out whether the number of times of
viewing integrated concept map would influence the improvements in
self-awareness. The subjects are divided into two groups according to their
frequency of viewing integrated concept maps.

(4) Analysis 4: The correlation between the level of self-awareness in conceptual
structure and the level of improvement in concept maps is the main issue in this

analysis. When a student is with high level of self-awareness in conceptual
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structure, does the student improve more in his revised concept map? Or does a

student improve little because he is at low level of self-awareness?

Methodology

Subjects and tasks

The subjects are 32 information management majors at a Taiwanese institute of
technology. They are freshmen students and enrolled in the ‘computer hardware’
course. All of the subjects are randomly divided into three groups, with two groups of
eleven students and one group of ten. The material about hardware is from the
textbook, and it’s also divided into three parts: the basic infrastructure of computer
hardware, the composition of personal computer, and the storage equipment. Each
group is assigned a unique topic. Every learner in-a group is responsible for
constructing concept maps about one of the above topic.

Experimental design and procedures

According to the research framework; the experiment was designed to last 5
continuous weeks. At the first week, the students were taught how to construct a
concept map and the judgment of what a good concept map is. Then, the material
about computer hardware which includes the above-mentioned three topics was taught
at the second week. Considering that the subjects were not familiar with the system,
the time for system tutorial and explanation must be incorporated into the design of
the experiment. Students could utilize a week to familiarize the system and draw their
own concept maps. After constructing the concept maps, students were asked to
self-assess their concept maps. Afterwards, students were given a week to view the
integrated concept maps. Students could revise their previously constructed concept
map according to the observation from the integrated concept maps. After revision,

students were requested to self-assess their revised concept maps. At last, students
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should fill in the questionnaire of the integrated concept mapping system.

Table2. The schedule of this experiment

Time Experiment Procedure

1% week The instruction of concept mapping, the
& material about hardware, and the system

2" \week  tutorial

3" week Personal concept map construction and

self-assessment

4" week The view of integrated concept maps

51 week The revision of previous concept maps

and self assessment

Integrated Concept Mapping System

The purpose of integrated concept mapping system has been described in the
previous section. In the section, the functions and limitations of integrated concept
mapping systems are briefly illustrated. There are several functions and limitations of
this system:
(1) Some concept words are listed in the system according to each topic about the
hardware, so students can select concepts from the listed concept words when
constructing concept maps. It is for the convenience of integrating their concepts
together. Besides, students can also generate their concepts which come into their
mind. The purpose is to avoid limiting students’ space of thinking in concept words.
(2) What we integrate in the system is the same or similar concepts and propositions.
Because there are some concepts constructed by students, the comparison of synonym

is taken into account. Harry Kornilakis (2004) suggests using an electronic lexical
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database, Wordnet, to support the comparison of concept words between students’
and experts’ concept maps. However, Wordnet is an English lexical database, and
such database in Chinese is not so mature, especially in technological lexicon.
Therefore, lexical database about the material (computer hardware) is generated in
advance to assist the integration of concept maps. Besides, the linking labels are
retained to show the uniqueness among selected concept maps.

(3) In order to promote self-awareness, we direct students’ insight to their own
concept maps. Every integrated concept map is based on viewer’s own concept map,
and then integrated with others’. Consequently, students can easily discover what their
own concept maps lack and fault.

(4) There are also some limitations of the system; such as the hierarchical problem in
the integrated concept map. In concept mapping, the more general concepts should be
placed in the topper place of the-concept map,-and.the specific concepts and example
should be placed in the bottom. The system-would place these concepts according to
their original place in the original conecept map: Students can adjust the hierarchy at
their will. Hence, if the hierarchy of the students’ concept maps varies greatly, the
hierarchy would become a main problem of the system. In this study, well-structured
knowledge is taken to let students construct concept maps to prevent this hierarchical
problem. In addition, resembling the group discussion, if there are too many opinions
in the discussion, group opinions can’t be easily summarized. Therefore, if students
integrate too many concept maps, the structure of integrated concept map is also
complicated.

There are three examples of students’ concept maps in the following (Figure 2, 3, 4):
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Figure 3. Student B’s concept map (whose topic is about the basic infrastructure of

computer hardware)
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Figure 4. Student C’s concept map (whose topic is about the basic infrastructure of

computer hardware)

The integrated concept map of A, B, C students would be as Figure 5.

EREEIED

Tl
fAET

FEn Ve

|
Eﬂﬁt“ﬁ(lﬂ -Rﬁjﬂ;lm) EEH BT
tRfreR( 1) 4488 ARB
BN
: HRELER) AND, ORRTEE (1
B ER )]
L=
fil
BHE()

HE()
5 ] \5
S0 DDRET)

Figure 5. The integrated concept map of the above three students: A, B, and C
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Some features of integrated concept maps are introduced:

(1) The number within the parentheses behind the concept words is how many times
the concepts are mentioned in the selected concept maps. For example, the
concept “input unit” is mentioned in two concept maps (Student A and C), and the
concept “scanner” is mentioned in only one concept map (Student A).

(2) The linking labels are not integrated together due to the preservation of
uniqueness in each student’s propositions. Hence, the same or similar proposition
is integrated in this system, but the linking labels are listed beside the linking line.

The first original and revised concept maps are stored for experts to discover the
improvements in students’ concept maps. Besides, the number of times each student
views the integrated concept maps and whose concept maps are selected are recorded

in this system. These records will be analyzed in‘the experiment.

Measurements
Scoring of concept maps

As stated before, the concept maps in this experiment are scored according to
four components in conceptual structure. A 12-item 5-point Likert scale (refers to
appendix B) was constructed to assess the concept maps in this study. Three graduate
students who major in computer science and information management took charge of
assessing the students’ concept maps as the expert-assessment.
Level of self-awareness in conceptual structure

The level of self-awareness in conceptual structure, represented in quantitative
way, is defined as the difference between self-assessment and expert-assessment. If
the difference between the expert’s score and student’s score of concept map is small,
it means that student’s awareness of their concept map is close to the expert’s

awareness. They wouldn’t overestimate or underestimate their concept maps too much;
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it means the self-awareness is quite high. In this experiment, there are twice
self-assessments and expert- assessments; one is towards the first constructed concept
map and the other is towards the revised concept map. The agreement of three
experts’ assessments of concept maps was checked by Kendall’s coefficient. The
Kendall’s coefficient of the three experts’ assessment is listed in Table3.

Table 3. Summary table of Kendall’s coefficient for the experts’ assessments of first

and revised concept map

Item First Revised
Kendall's W .816 727
Chi-Square 75.866** 67.59**
df 31 31
**p<.01

Questionnaire for the integrated concept mapping-system

Students’ perceptions about the integrated-concept mapping system were
gathered from a questionnaire.(Refers to Appendix C) The questionnaire employed a
5-point Likert scale, and includes some questions about the system, such as the
satisfaction, and the functionality of the system. The questionnaire also includes the
information about what the students observe from the integrated concept map system.
All students were asked to fill in this questionnaire, and some open-ended questions
are also included. Some qualitative comments are also analyzed by the experts. The
analysis would be listed in Appendix D.
Results and discussions

Research question 1: Whether the self-awareness in learners’ conceptual structure can

be promoted by means of using integrated concept mapping systez?
According to the pre-defined level of self-awareness, the difference between the

-16 -



learners’ assessments and the experts’ assessments are calculated in both constructed
concept map. Whether students become more aware of their concept maps by
introspecting and comparison is examined. The difference between learners’
assessments and experts’ assessments is defined as “the score of self-awareness” in
conceptual structure. If the difference (the score of self-awareness) is small, it means
that the level of self-awareness is high; vice versa. Table 4 shows the scores of
self-awareness in pre-test and post-test. Pre-test is the score in first constructed
concept map, and post-test is the score in revised concept map. Table 5 shows the

advancement of the score of self-awareness between pre-test and post-test.

Table 4. The descriptive statistics table of self-awareness score in pre-test and

post-test
Item Mean Std. Deviation
Score of self-awareness 5.8438 3.611
in pre-test
Score of self-awareness 4.3750 2.9594
in post-test

Table 5. Paired t-test for the improvement in the score of self-awareness between

pre-test and post-test

Mean  Std. Deviation  t-value Significance

Pre-test — Post-test 1.46875 3.60094 2.307 .027*

*p<.05
According to the analysis of Table 4 and Table 5, the improvement in the score of

self-awareness is discovered. The score in post-test is significantly different from the
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score in pre-test. From the mean of the samples, it reveals that the score in post-test is
lower than the score in pre-test. Therefore, the level of self-awareness is significantly
promoted after students view the integrated concept maps. It means that students
could adjust their ability of awareness and monitoring in the revised concept maps.
After viewing the integrated concept maps, they wouldn’t excessively overestimate or
underestimate their concept maps comparatively.

To analyze the scores of self-awareness in pre-test and post-test in detail, the
improvement of self-awareness in which one component is significantly higher? The
result is shown in Table 6, and the table is the t-test for the improvement in the score
of self-awareness between pre-test and post-test which is divided into four

components.

Table 6. Pair-samples t-test for the improvement in the score of self-awareness

between pre-test and post-test (in four.components)

Item Mean Std. t-value df Significance
Deviation
Relationships 5 1.29515 2.184 31 .037*
Hierarchies  .21875 1.18415 1.045 31 198
Cross-links 3125 1.06066 1.667 31 .106
Examples .65625 1.47253 2.521 31 017*
*p<.05

It is obvious that the level of self-awareness in the two components of conceptual
structure: relationships and examples is significantly promoted. However, the level of
self-awareness in hierarchies and cross-link is not significantly promoted. The result

is probably because students can easily find out the existence of examples and
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relationships and understand them. Therefore, the improvement of self-awareness in
the two components is apparent. As regards the improvement in hierarchies, since the
hierarchy of integrated concept map is a possible problem, when students view
integrated concept maps, they will not easily observe the difference in the hierarchy
between several concept maps. As a result, it’s not so easy for students to promote
self-awareness in the hierarchy. According to Novak’s thoughts, cross-link can be
viewed as an indicator of creative activity, so special care should be given to
identifying. Students usually spend more efforts constructing cross-links, and even it’s
hard for students to understand the real meaning of cross-links. Consequently, the

improvement of self-awareness in cross-links is also not significant.

Research question 2: After using the system, whether it can help learners easily find

out the insufficiencies and the beundaries, even the faults of their own concept map?
Do the students make some improvements-in-their previous concept maps?
Table 7. The improvements in experts*assessment between students’ first and revised

concept maps

Item Mean S.D. t-value  Significance
Relationships 8125 1.95823 2.347 .025*
Hierarchies 3125 1.20315 1.469 152
Cross-links 21875 .55267 2.104 .044*
Examples 59375 1.04293 3.221 .003**

*p<.05; **p<.01
From the analysis of Table 7, students get greater improvements between previous
and revised concept map in relationships, cross-links, and examples significantly,

especially in examples. It means that students can easily add some more examples

-19 -



into their previous concept maps after viewing several integrated concept maps. Some
cross-links and relationships are also added or improved in the revised concept maps.
In this experiment, students’ conceptual change can be discovered by the comparison
between previous and revised concept map. Carey (1987) characterized conceptual
change to be either weak, if new concepts are incorporated into the current knowledge
structure, or strong, if new superordinate concepts are used to restructure the current
knowledge structure, but most learning takes place in the weak form. Such situation is
also discovered in this experiment. Most students tended not to adjust their previous
conceptual structure a lot, and they just incorporated some concepts or propositions
into their concept maps. However, strong conceptual change occurred when a student
found that there was a big mistake in his concept map or there’s an irreconcilable
conflict between his and others’ concept maps. According to experts’ qualitative
analysis, some classification and conceptual branches-are also added in the students’
concept maps in this experiment. Some students.even made an enormous change in
conceptual structure. It shows that coneeptual-ehange in hierarchy is also discovered,
but the quantity is far less than conceptual change in examples and relationships.

To sum up, students are usually inclined to keeping his previous conceptual
structure in hierarchy. Providing that they find some meaningful propositions or new
concepts, they will only assimilate into their original conceptual structure, and add

them to their previous hierarchical structure.

Research question 3: Does the frequency of viewing integrated concept map influence

improvement in the level of self-awareness in this experiment?
The relationship between times of viewing integrated concept maps and the
improvement in the level of self-awareness is examined. The students are divided into

two groups (Groupl, 2) according to their number of times of viewing integrated
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concept maps. The mean of viewing times is taken as the criterion to divide the two
groups. Students in groupl are high-viewers (who view integrated concept maps more

times); students in group?2 are low-viewers.

Table 8. Independent-samples t-test for the score of self-awareness between pre-test

and post-test (divided into 2 groups according to number of viewing times)

Item Group Mean t-value
Pre-test 1 5.3125 -.828
2 6.375
Post-test 1 3.125 -2.524*
2 5.625
*p<.05

From Table 8, groupl has higher levelofiself-awareness than group2. However,
in the pre-test, there is no significant difference in the level of self-awareness between
these two groups. Passing through the experience of viewing integrated concept maps,
the analysis reveals that the two groups have significant difference in the post-test,
and students in groupl still have higher level of self-awareness than group?2.
Consequently, when students view integrated concept maps more times, the more

level of self-awareness is promoted.

Research question 4: Does the level of self-awareness correlate with the level of

improvement in concept map?
The level of self-awareness in revised concept maps is taken as the variable to

check the correlation with the level of improvement between the previous and revised
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concept maps. Table 9 shows the Pearson’s coefficient of correlation between these
two continuous variables.
Table 9. The correlation table between the level of self-awareness and improvement in

concept maps

Level of improvement in

concept map

Level of self-awareness in  Pearson correlation 379*

concept map Significance 032

*, Correlation is significant at the 0.05 level.

From Pearson’s r, the correlation between the two variables is .379 and reaches
the significance level of .032. It shows that there is*a significant positive correlation
between two variables, but the correlation is low. After analyzing the result, the reason
is discussed in the following:

(1) According to the definition of self-awareness in this research, two kinds of
students at high level of self-awareness are included. One kind of students is that they
can construct excellent concept maps, and they are aware that their conceptual
structure is good. The other kind students is that their concept maps aren’t good
enough, and they are also aware that their conceptual structure is poor.

(2) The motivation for revising concept maps of the second kind students’ would be
strong. Because they observe that their concept maps is not good enough and find
something to be improved, they would tend to make more improvements in the
revised concept maps.

(3) However, the motivation for revising concept maps of first kind of students” would

not be strong enough. They observe that their concept maps are good enough, so they

-22 -



tend not to do many improvements in their revised concept maps; even don’t make

any changes.

Other analysis from the questionnaire: (Refers to Appendix D)

a. 94% of the subjects revised their previous concept maps after viewing integrated
concept maps. What encourages students to proceed with the revision is: (1) They
found that there are some more extensions which could be added in their previous
concept maps. (2) They wanted their concept maps to be more complete. (3) They
found something unknown before viewing integrated concept maps. (4) They found
that their concept maps are inferior to others’.

b. The descriptive statistics of students’ perceptions in the integrated concept mapping
system is analyzed. 84% of the subjects thought that the system can help them make
the comparison between their and others® concept maps; 90% of the subjects thought
that the system can help them make extensions-in previous concept maps, however;
50% of the subjects thought that they’re.not sure whether the system can help them
find the faults in their previous concept maps; 91% of the subjects found that it’s
convenient and quick for them to observe all others’ (in the same group) concept

maps.

Conclusions

The main contributions of this research are that:

(1) Integrated concept mapping system is introduced to provide an interface for a
learner to observe his and others’ concept maps. Learners can view several
concept maps at the same time and found the relationships quickly between them
because the system would assist in the integration among these concept maps.

Most students felt that it’s convenient to find the differences among concept maps
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and new propositions by using the system. However, students were not sure
whether there are some faults in their previous concept maps. Maybe some expert
concept maps should be added. The integrated concept map can also be viewed as
a whole picture of students’” knowledge structures in the subject.

(2) The introspection and comparison of concept maps is used to aids the promotion
of the level of self-awareness in conceptual structure. The level of self-awareness
is measured by the difference between self-assessment and expert-assessment in
concept maps. Students discovered the insufficiencies in their concept maps by
viewing the integrated concept maps. After self-examination, students would
adjust their awareness and assessments in the concept maps. The level of
self-awareness in conceptual structure, especially in relationships and examples, is
proved to be significantly improved in the experiment.

(3) Itis found that students make some conceptual.changes and add some more
concepts and propositions to-prior.knowledge structures after viewing the
integrated concept maps. Rumelhart.and. Norman (1978) proposed that learning
takes place in three modes: accretion (new knowledge is added to an already
existing knowledge structure), tuning (constraints are placed to increase the
accuracy and applicability of the current knowledge structure), and restructuring
(new knowledge structures are created from the current ones). In this experiment,
experts found that students promote their previous concept maps most
significantly in examples; the number of branches (relationships) and cross-links
also increase significantly in the revised concept map. Students tend not to adjust
their previous conceptual structure in hierarchy too much.

(4) The process of viewing integrated concept maps and the level of self-awareness is
discussed. There is significant difference in the level of self-awareness between

high-viewers and low-viewers after viewing integrated concept maps. From the
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viewing process, experts found that students tend to select concept maps which
are complete and with lots of examples. The reason is probably because students
think they can make more extensions and revisions by viewing these concept
maps.

(5) The correlation between the level of self-awareness in conceptual structure and
the level of improvements in concept maps is discussed. These two variables are
significantly and positively correlated with each other, but in low correlation. In
this study, students who get higher self-awareness do not necessarily make better
improvements in their concept maps.

According to the theory of self-regulated learning and meta-cognition,
self-awareness is considered to be an important step in the learning process. The
motivation of learning can be promoted, if students become spontaneously aware
of themselves. In this study,-the.comparison between the viewer’s and others’
concept maps, accompanied-withithe-insight.towards the viewer’s own concept
map aids the self-awareness in coneeptual-structure. The faults and defects of
concept maps are no longer discovered by the teachers. Students can proceed with
self-awareness in their knowledge structures by means of the integrated concept
mapping system. They find the shortcomings by themselves and make some
revisions in their knowledge structures. Moreover, spontaneous findings from
integrated concept maps can urge students to assimilate more new knowledge. The
improvements between first and revised concept maps can demonstrate the
assimilation of knowledge in this experiment.

In conclusion, the integrated concept map can be viewed as a mechanism to
promote the self-awareness in conceptual structure. Besides, it can also assist the
comparison between several concept maps, so as to lower the cognitive load of

learners. Learners don’t have to view others’ concept maps individually, and
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memorize every difference in each comparison. By this system, they can make an
overall comparison between few concept maps and easily find the new

propositions which they can assimilate to their knowledge structures.

Limitations and suggestions

There are also some limitations in integrated concept maps, such as hierarchical
limitations. Materials about well-structured knowledge are suggested being used in
the integrated concept mapping system; such that the difference in hierarchy wouldn’t
be too huge between subjects’ concept maps. According to subjects’ perceptions, the
most appropriate number of concept maps to be integrated together is 3 to 4.

The main purpose of this study is to provide students with a convenient interface
to observe others’ concepts and prepositions and proceed with the comparison.
Therefore, the hierarchical problem.is not so vital..If the integrated concept map is
taken a group concept map, the hierarchical-problemis a worthwhile issue. Maybe
some appropriate discussions could be-added to make integrated concept map more

complete and plentiful when it’s taken as the group concept map.
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