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The Concept Map Modeling and Interconnection do Help Promote

Self-awareness

Student : Chiao-Wen Cheng Advisor : Dr. Chuen-Tsai Sun

Institute of Computer and Information Science

National Chiao Tung University
ABSTRACT

This research, conducted mainly through constructing concept maps, seeks to probe
whether or not the given feedback of peer-assessment can facilitate the development of
self-awareness. Through the theory.of Looking-Glass Self, placed in the Internet environment,
students are asked to observe athers” notions by, concept maps construction system, then
freely choose one to interconnect, relect, and. modify. The feedback in the process of
peer-assessment are used to inspect the.influence-on each student’s self-awareness ability as
they get different qualities of feedback, and how much their valuing the peer-judgments

influences their levels of self-awareness.

According to the analytic result of experiment, the modular framework of this research
do help to survey the level of self-awareness; what’s more, the high-quality feedback are more
likely to boost self-awareness. Also, those who comparatively care more about
peer-assessment belong usually to the highly aware group. By way of feedback from peers,
students’ levels of self-awareness are evidently elevated, which at the same time proves that it
is rather helpful to use concept maps construction to help students realize their lack of

concepts in the curriculum.

Keyword:concept maps , feedback , peer-assessment , meta-cognition , self-awareness
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The Concept Map Modeling and Interconnection do Help

Promote Self-awareness

1. INTRODUCTION

Based on the theory of “Looking-glass self” in social psychology, people learn to
understand themselves through the feedback that shows how others look at them (Cooley,
1902; Mead, 1943). Peer-assessment is exactly a method that adopts peer feedback to
understand oneself through social interaction. Peer-assessment not only positively affects the
academic accomplishment and learning attitudes of students, but also improves the qualities
of learning. From the assessor’s perspective, having to grade and comment on others’ works
enables them to see their own shortcomimngs:better; from the examinee’s point of view, the
comments and suggestions received from peer assessment can work as good reference, thus
help them to revise the assignments and accumulate; their achievements (Lin, Cho, Liu &
Yuan, 2000). However, does it“conclude that the level of feedback given through peer
assessment efficiently helps to find out one’s own deficiencies and take critiques well to

improve oneself? This is just what this research tends to probe into.

This research, conducted in the Internet environment, capitalizes the concept maps
construction system to mutually observe each other’s concept maps, thus interconnect and
comment on each other to achieve peer assessment. The concept maps, besides being the
material of personal knowledge establishment and device for inspiring thinking and cognition
(Henderson, 1991), are also proved to help students in meaningful learning (Roth &
Roychoudhury , 1992). Furthermore, concept maps can be used to examine the accuracy of
one’s own notions. On the other hand, through the meta-cognition of Mevarech &

Kramarski’s (1997a) developing IMPROVE mold, a survey aimed at comprehension,
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connection, strategic, reflection, is designed in relation to the experiment theme and used to

test students’ levels of self-awareness in this activity.

All in all, the primary goal of this research aims to comprehend how the qualities of peer
feedback affect the ability of self-awareness. In the next place, it is to assess how much one’s
placing importance on peer feedback can influence their level of self-awareness. Third, it
attempts to prove that using the concept maps to mutually assess does help one to realize his

own concept deficiency.

2. BACKGROUND
2.1. Self-awareness

Self-awareness, as defined, describes a person being aware of the state in which he
devotes attention to himself (Duval & Wicklund , 1972). Through many studies it is indicated
that self-awareness can increase one’s knowledge of himself. In 1995, Aronson once proposed,
among the methods of understanding oneself, adopting “social interaction to know oneself”
(for more details see the appendixA ). Social interaction plays an important role in
self-development concept, for very often we gather information concerning ourselves through
others’ critiques or reactions to us. Aronson and others alike also point out that, if we can’t
look through other people’s eyes at ourselves, our self-awareness will become quite vague,
because then we won’t be able to examine ourselves in the viewpoint of this society. This also
proves that others’ expectation not only influence our behaviors, but also affect our egos.
Festinger (1954) once indicated, in his social comparison theory, that people’s thoughts and
feelings of themselves oftentimes come from their comparison with others. According to

some researches, comparing with one’s own equivalents signifies a lot more in shaping one’s



ego, and possesses more potency. Through the above-mentioned statement, we can conclude

that self-awareness and social interaction are very closely related to each other.

2.1.1 Looking-Glass Self

In 1902 sociologist Cooley, by way of “the Looking-Glass Self”, pointed out that our
definitions of ourselves construct according to others’ reactions and judgments. Cooley also
mentioned that a person’s ego is generated through his interpersonal reactions and
relationships, that others are like a mirror which can reflect oneself. ”We have a tendency to
become the person others say we are,” Cooley said. In other words, we tend to take other
people’s opinions of us as an important reference of self-judgment. And through the process
of self-establishing by social interaction;we internalize others’ critiques once we realize how
they think of us. Some subsequent research-also indicated that, the ability to accept others’
points of view is one vital step to forming.one’s ego. The Looking-Glass Self shapes as long
as we constantly accept what others think of us. Therefore, the process of our forming egos
includes both social interaction and self-examination. And from the Looking-Glass theory we
know that the information source of our self-interpretation or self-awareness comes mainly
from other people’s modelings and feedback. Then we take these feedback to reflect and

meditate in order to achieve self-awareness.

2.1.2Meta-cognition

Meta-cognition is a special process. Flavell(1976) regards it as active monitoring and
consequent regulation of personal cognitive process, and the orchestration of all the cognitive
procedures. Brown(1987) considers meta-cognition the knowledge of knowing one’s own
thinking as well as learning activities and knowing how to adjust or control; in other words, a
person not only understands his/her cognitive condition, but also knows how to manage

3



himself. From the angle of meta-cognition learning, meta-cognition is the cognition of a
person’s cognitive process. The self-control of the learning may be called self-regulated
learning, which depends on a profound self-awareness process to monitor oneself correctly,

thus promotes the learning to be effective.

Self-regulated learning is a self-oriented feedback circle. The learners adopt different
methods, from internal self-awareness to external behavior alterations, to survey the
effectiveness of his learning method and strategy. This circle is a recurring process.
(Zimmerman, 1986) This accounts for the fact that, self-awareness is considered the crucial
factor in a learner’s learning process of self-regulated or meta-cognition. What’s more, how
learners boost their learning of self-regulated through self-awareness process is also viewed as
the key point. In the social learning theorist Bandura’s (1978) triadic theory of learning, he
thinks that a person’s learning is:the interacting and inter-influencing result of the three: social
environment, personal cognition .onenviromment,-and personal behavior. Furthermore,
Bandura adopts the concepts of model learning and modeling to account for the learning

method.

In conclusion, this research will be adopted to probe into self-awareness in the fields of
Looking-Glass Self and meta-cognition theory, which are developments in social interaction
relationship. Thus, the research focuses especially on the relationship between the feedback

and self-regulated learning in learning interaction.

2.2Feedback

Schmidt(1982) regarded feedback as a message relating to action results, or an external

stimulus during or after a personal reaction. The meaning of feedback is often the examinee’s



understanding of the reaction results. It can also be regarded as a verbal, final action, or
exterior feedback. Cohen (1985) defined feedback (in the field of computer-assisted teaching)
as the message that appears after the learner has given an answer. Nadler (1977) furthermore
indicated that, feedback can influence behaviors, the reason being feedback possesses the
functions of “stimulation” and “indication”. Generally speaking, feedback can not only
stimulate one’s behaviors through different convictions, (for instance, self-assessment and a
third-person assessment ) but also influence one’s behaviors through interior or exterior
rewards. (Giving the assessment results back to the person as a feedback, in order to assist
him/her to understand themselves, is also called a reward.) Feedback is not merely a
right-or-wrong thing; it could encompass all kinds of reactions. What’s more, feedback can
elevate learning results; its functions in this aspect are as followed. 1. Providing learners with
messages. 2. Enhancing the learners? motives and attentions. 3. Producing more participations,
thus elevating the learning results.. 4. Arousing conflicts and disagreements, in order to
construct knowledge and cognitive suecess. (Dempsey, Scales > 1993) Park & Gittelman (1992)
have listed three methods of feedback .in. -computer-assisted learning: explanatory
feedback(which offers explanatory contexts and instructions), informing results(which only
notifies the results but does not provide detailed explanations), and natural feedback. (which
provides learners with graphs and lets them observe the results on their own; it doesn’t make
any written explanations nor inform results) According to previous researches, feedback has a
big impact on learners. Thus, this research will combine the concept map systems with Park
& Gittleman’s (1992) three methods of feedback to be the basis of obtaining feedback, then

altogether we’ll inspect the influences of feedback qualities on self-awareness.

2.3 Peer-assessment

According to documents, the definition of “peer-assessment” is as follows: students, who



are in the same grade and of the same background, escape beyond the role of learning and
attempt to evaluate their classmates from an instructor’s point of view (Sluijsmans , Dochy &
Moerkerke , 1999). Peer-assessment is undertaken through learning activities in the curricula,
and its evaluation or comparative critique is pursued by way of peer assessment on the
success of mutual works and learning achievements. Through the process of peer-assessment,
the criteria of the assignments may very well be concluded after the students have studied
others” works and accepted their suggestions. In this case, peer-assessment not only positively
affects the academic accomplishment and learning attitudes of students, but also improves the
qualities of learning. From the assessor’s perspective, having to grade and comment on others’
works enables them to see their own shortcomings better; from the examinee’s point of view,
the comments and suggestions received from peer assessment can work as good reference,
thus help them to revise the assignments. and accumulate their achievements
(Lin,Cho,Liu&Yuan,2000).Therefore, peer-assessment undoubtedly reaches the effect of
direct reinforcement. The learners can:also.consciously make self-assessment according to the
self-established code of conduct. This:conforms-to the self reinforcement put forward by

Bandura (1986) in the social learning theory.

According to Cooley and Mead’s statement of Looking-Glass Self, people understand
themselves by others’ feedback and what others consider them to be. Also, due to the lack of
objective standard of self-assessment, we tend to depend on others’ judgments to identify
ourselves (Connor & Dyce, 1993). Thus, the best way to obtain feedback and achieve
self-assessment is to adopt peer-assessment. Thus, this research focuses mainly on the

relationship between self-awareness and how much one values his feedback.



2.4 IMPROVE (IMPROVE meta-cognition model)

Aiming at the meta-cognition enlightenment , Mevarech & Kramarski(1997)have
developed the IMPROVE model (for more details see the appendixA) . IMPROVE is the
description of the teaching or learning process: Introducing New concepts, Meta-cognitive
questioning , Practicing , Reviewing , Obtaining mastery , Verification and Enrichment .
Furthermore , it is a diversified model which mainly aims at comprehension , connection ,
strategic , reflection to proceed questioning in the learning process . Through the students’
responses , not only can we realize their learning conditions, but the students will also
comprehend more about the curriculum. Through these questionings, students can also know
more about their own learning condition, thus achieve the effect of meta-cognition (Kramarski
& Ritkof’,2002). Hence, this research bases on the four aiming perspectives of IMPROVE
model to design its questionnaire,.which will be used to evaluate and discuss on the level of

students’ self-awareness of their-curricula comprehension.

2.5 Concept maps

Constructionists Novak & Gowin (1984) proposed displaying or portraying our minds
through concept maps in assistance to teaching and learning. The concept maps, besides being
the material of personal knowledge establishment and device for co-discussion and inspiration
of thinking and cognition (Henderson, 1991), are also proved by Roth & Roychoudhury (1992)
to help students in meaningful learning. So this research seeks to enhance students’ cognition
on curricular concepts by constructing personal concept maps. In addition, the method of
modeling and interconnection will be adopted to enable sharing of concepts, while
peer-assessment can, based on concept maps construction raised by Novak & Gowin(for more

details see the appendixA) , give judgments to the connecters, thus obtain peers’ feedback.



2.5.1 Sharing Concept Map Construction

According to Kao’s (2001) learning module method of collaborated competition, to share
through the Internet the personal concept maps of different units in the construction
curriculum and to choose by oneself the partner to interconnect, altogether assist the students
to have a more complete integration of all the concepts of the whole teaching materials and
units. It is the same with Steiner’s (1972) division of labor in “liberal combination
contribution”, in which the members can freely search for their own partners instead of being
assigned or appointed; for choosing one’s own beloved partner can avoid unhealthy
cooperative interaction behavior.”Knowledge is built upon the social common views” (Roth
& Roychoudhury, 1992). This knowledge comes from learners from a certain learning group
and is later constructed upon the social interaction stage in which this group of people
coordinate, communicate, modify,.and so forth..The.alike social interaction is the threshold of

cooperative learning.

Despite the fact that through social interaction, cooperative learning has reached quite
positive learning effects, it can’t be promised that every student succeeds in operative learning.
More research has pointed out that, cooperative learning on the Internet cannot affirm whether
a student has fulfilled his responsibility (eg. Sun & Chou, 1996), for the cooperation part,
taken place in collaberated competition learning through concept maps, can be done after the
knowledge construction has been done, instead of in the learning process itself (Lin & Sun &
Kao,2002) .Thus in this research, this kind of notion is adopted to achieve the collaborated
competition effect by sharing concept map construction. Nevertheless, Kao’s collaborated
competition method of learning to share construction concept maps equals merely choosing
the partner; one can not receive much peer feedback through it. In view of this, the research

has refined the cooperation method, modifying it into a two-way mode of choosing partner, in



which both individuals have to consent to continue their cooperation. That’s why this research
can furthermore accomplish the social interaction of peer feedback by modeling and

interconnection.

3 METHOD

3.1 Participants

Altogether there are 72 students participating in this research, all of them undergoing an
experimental course of multi-media animation. The students are divided into three groups, in
which they shall respectively establish a personal concept map of the designated unit after the
curriculum. In order to diminish the external interference, the whole process of modeling and
interconnection experiment proceeds under anonymity. Besides, in order to enhance students’
understanding of the concept maps,.a class will be given beforehand to teach them how to

construct concept maps.

3.2 Models

3.2.1 The model of modeling and interconnection design

The following is the statement of modeling and interconnection constructional model in
concept maps system(Figure.1). The teaching method is divided into three units, and each
student should construct his own concept map in accordance with his appointed lesson. After
completing his own, each student shall observe all the others’ concept maps through the
system, make a comparison and judgment in another two units and pick a person as the choice
to do the concept interconnection. The Choice will determine whether to interconnect with the
chooser or not by the quality of the chooser’s concept maps, furthermore give comments on

the concept maps. If the Choice denies concept interconnecting with the chooser, the chooser



has to find in the same unit a willing substitute, revise his own constructed concept map on
the basis of the integration of concept interconnection, then go through the modeling and
interconnection again to pick a second Choice. For example, Al, who constructs his concept
map in Unit 1, chooses B2 in Unit 2 as his choice 1 and C12 in Unit3 as his choice 2. C12 in
Unit3 consents to interconnect with Al on the concept maps and gives some comments on
Al’s concept maps. But B2 in Unit 2 considers Al’s concept maps to be of poor quality and
refuses to interconnect with him, and B2 also comments on Al’s concept maps. In this case,
Al has to choose B12 in Unit2 to be his Choice 1. Accordingly, everyone needs to pick out
concept maps from two different units to do the concept interconnection and join them into a
complete curricular cognition construction. Then, modify his own concept maps according to
the concept combination and the feedback from peers. Finally, make again a choice to do

concept interconnection in the second round of modeling and interconnection.

Unit2 Unit3

Al B1 Q C1
*A;Z *- E:Z O C:22
Pk Choice \ choicez | O :
*Alz \- B12 \@ C12

Unitl

)

X

//

Figure.1 : modeling and interconnection model

3.2.2 Assessment design
To achieve the target of this research, five phases have been devised in this

experiment(Figure.2): (a) IMPROVE pre-test, (b) peer judgment, (c) peer feedback, (d)
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survey of interconnection & systematic user, (¢) IMPROVE post-test. The experiment time

totals a succession of four weeks, three hours within each week.

IMPROVE pre-test IMPROVE post-test
peer peer survey of interconnection
judgme feedback & systematic user

personal concept  modeling and modeling and
map construction I interconnectidn modificatjon I interconnection >
| |
time

The first week The second week  The third week  The fourth week

Figure.2:methods used in the study

The IMPROVE meta-assessment rutilized. in. this research has adopted the four
perspectives of meta-cognition put forward by Mevarech & Kramarski (1997), together with
the curriculum, to design its questionnaire. Each perspective has eight related questions,
which are used to find out and assess the students’ level of awareness on curricular concepts.
For example: 1. Comprehension: Have you ever thought of the terms for constructing Flash
concept maps? 2. Connection: Have you ever thought of the correlation between ActionScript
and programming? 3. Strategic: Have you ever considered how to edit ActionScript? 4.
Reflection: Have you ever thought of referring to others’ concept maps in order to introspect
your own for improvement? To assess the reliability of this whole measurement, we use
Crobach’s «a cofficient to execute an internal unanimous reliability analysis. The results of
the analysis are respectively .8736. Besides reliability analysis, we also adopt factor analysis

to measure the validity (see the appendixB for details).

In the first stage of modeling and interconnection, we employ giving peer judgment to
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achieve peer inter-grading. As for the standard, we adopt “Novak and Gowin’s concept map
construction” to undertake an open-ended questioning, in order to prevent students from
scrawling the concept maps or sloppily giving out judgment. For the curricular achievements,
there will also be a grading part on personal concept maps and peer judgment(see the
appendixB for details). After modifying concept maps in the second stage, we use peer
feedback examination to assess how much the students have gained through peer feedback.
There are two parts in this examination: 1. To know the quality of modeling and
interconnection.  For instance, “Did | make my choice according to his/her ability of ‘“Novak
and Gowin’s concept map construction’?” 2. To understand how much the students care about
feedback. For instance, “l will modify my own concept maps because my classmates’
judgment tells me to do so?” They are respectively asked in an open-ended way (see the
appendixB for details). Finally there:will be three experts to judge the quality according to the
answers to above-mentioned examination.The third stage, the survey of modeling and
interconnection & systematic user, investigates.in a-closed method (see the appendixB for
details) , hoping to understand if students-will change their choices in the second
interconnection, for example, “Are your second choice and first choice the same person?”,
and to know if using the system is helpful to the students and their points of view on it, like
“Do you think it helpful for integrating the concepts by model and interconnecting with your

peer’s concept maps?”

4 RESULT

The research primarily aims to adopt two stage method to do the cluster analysis on
students’” IMPROVE pre-tests. In the first phase, Ward’s least variation in the ordering cluster
analysis is adopted to determine the suitable numbers of group dividing. Through the

coefficient resulted from population- concentrated, we figure out that when the divided groups
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number three, it is most reasonable. Thus, this research distributes the level of self-awareness
into three groups. In the second phase, we have adopted K-means method, which is more
commonly used in non-ordering sub-cluster analysis, to discuss the efficacy of the variations.
In order to judge the effect of cluster analysis and confirm the grades of the three
self-awareness groups, we use three more clusters as the independent variables to respectively

undertake MANOVA, under the four aspects of IMPROVE .(Table.1)

After Duncan’s multiple test, we’ve found that the four aspects in three clusters are all
distinctive. Among them, cluster one gets the highest average value in all aspects, which
means cluster one behaves the best in all aspects among the three. We therefore name cluster
one as the highly-aware group; on the contrary, cluster two gets the lowest average value, thus
is named the low-aware group. Cluster three gets the neutral average value, and becomes the

medium-aware group.

Tablel : clusteranalysis on-levels of self-awareness

MANOVA
IMPROVE cluster | cluster | cluster Duncan
value of | value of ]
one two three multiple test
F P

comprehension 1.136 -1.024 0.076 | 61.169 |.000"** (1,3,2)

Connection 1.360 -1.047 0.038 94.183 | .000"** (1,3,2)
Strategic 1.164 -1.092 0.149 | 75.152 | .000*** (1,3,2)
Reflection 1.265 -1.027 0.034 74.024 | .000*** (1,3,2)
highly-aw medium-a
name of cluster low-aware
are ware

The numbers are the average of factor scores(standardized values) *P<0.05 **P<0.01 ***P<0.001
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1. The influence of peer-feedback’s quality on self-awareness ability

The research takes the artificially assessed qualitative to analyze the relationship between
feedback quality and self-awareness. There will be three specialists assessing the quality of
peer-judgment and peer-feedback, then classifying all into high-quality feedback and
poor-quality feedback. Before the analysis, we took a consistent inspection on the three
specialists’ assessment result. Adopting Kappa analysis, we can observe that all specialists
possess significance(Table2). Thus, we know that these three specialists’ grading possess

consistency, so we can pick out the majority of the same grades to do analysis.

Table2 : Results from Kappa analyses of the three experts’ evaluations

Kappa significance
ExpertlxExpert 2 641 .000***
Expert 2xExpert3. | .827 .000***
Expert 3xExpertl | .403 000***
*p<.001

After obtaining specialists’ consistent gradings, we do the analysis according to the
assessed quality. First of all, t-test is to compare the differences of the feedback quality
between IMPROVE pre-test and post-test. From Table.3 we may clearly observe that in
high-quality feedback, there is distinctive unlikeness between IMPROVE pre-test and
post-test. Of the four aspects, post-test gets higher average grades than pre-test. Thus in this
research, we may declare that, obtaining high-quality feedback can help boost the
self-awareness ability. As for Table.4, the poor-quality part, only the aspect “Reflection” is
distinctive among the four. What’s more, in the “Comprehension” aspect, the average grades

of post-test are lower than those of pre-test. Thus we may also say that, getting poor-quality
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feedback doesn’t do much to boost one’s self-awareness.

Table3 : IMPROVE pre-test and post-test on receiving high-quality feedback

high-quality feedback

IMPROVE IMPROVE
Test items
pre-test post-test t
M SD M SD

Comprehension 3.108 0.567 3.415 0.517 -3.327***

Connection 3.101 0.622 3.318 0.605 -3.024***
Strategic 3.087 0.611 3.232 0.574 -2.315**
Reflection 3297, 0.501 3.506 0.528 -3.012***

*p<.05  **p<.0l  ***p<.001

Table4 : IMPROVE pre-test and poststest on receiving poor-quality feedback

poor-quality feedback

IMPROVE IMPROVE
pre-test post-test t
M SD M SD
Comprehension 3.261 0.567 3.015 0.517 0.076
Connection 3.015 0.328  3.019 0.705 -1.375
Strategic 3.608 0.462 3.621 0.771 -1.464
Reflection 3.263 0.511 3.461 0.534 - 2.315**

*p<.05  **p<01 ***p<.001
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Besides, according to the result of cluster analysis, we calculate the numbers of people
on the judgment and feedback quality that they gave and received. By this we discovered that
what the high-aware people give or receive are mostly of high quality. Therefore we may
conclude that the highly-aware usually give their peers high-quality feedback, and vice versa.
The low-aware people only get a bit higher quality on receiving peer judgment. As for giving
peer judgment and receiving peer feedback, they are of poorer quality. Therefore we may
conclude that the low-aware usually give their peers low-quality feedback, and vice versa. As
to the medium-aware group, they get more high-quality than poor-quality, but not much

higher( Figure.3).

[ giving high-quality judgment

75 O giving poor-quality judgment

20

15
number of people |

E receiving high-quality
judgment

O receiving poor-quality
judgment

h\\\\uﬂ

B receiving high-quality peer-
feedback

level of awareness B receiving poor-quality peer-
feedback

Figure3.statistics of people’s number on different levels of feedback quality and self-awareness

3. How the level of valuing peer-feedback influences the level of self-awareness

The research takes the artificially assessed qualitative to analyze the relationship between
the level of valuing peer-feedback and self-awareness. There will be three specialists
assessing the quality of peer-feedback survey, then classifying all into “value” and “unvalued”.
Before the analysis, we took a consistent inspection on the three specialists’ assessment result.
Adopting Kappa analysis, we can observe that all specialists possess significance(Table.5).

Thus, we know that these three specialists’ grading possess consistency, so we can pick out
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the majority of the same grades to do analysis.

First of all, t-test is to compare the differences of the level of valuing peer-feedback
between IMPROVE pre-test and post-test. From table five we may clearly observe that in the
“value” group, there is distinctive unlikeness between IMPROVE pre-test and post-test. Of
the four aspects, post-test gets higher average grades than pre-test. Thus in this research, we
may declare that, valuing peer-feedback can help elevate the self-awareness ability. As for
table six, the “unvalue” part, all the four aspects in IMPROVE didn’t reach significance, both

on pre-tests and post-tests. Thus we may say that, unvaluing peer-feedback doesn’t do much

to boost one’s self-awareness.

Table5 : IMPROVE pre=testand post-test on value feedback

value feedback

IMPROVE IMPROVE
pre-test post-test t
M SD M SD
Comprehension 3.432 0.496 3.803 0.503 -2.787***
Connection 3213 0487 3406 0509  -2.625%**
Strategic 3.359 0.623 3.662 0.582 -3.215**
Reflection 3.176 0.548 3.363  0.563 -3.059***

*p<.05  **p<0l  ***p<.001
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Table6 : IMPROVE pre-test and post-test on unvalue feedback

unvalue feedback

IMPROVE IMPROVE
pre-test post-test t
M SD M SD
Comprehension 3.202 0357 3.215 0.507 -1.548
Connection 3.215 0486  3.087 0.853 -1.473
Strategic 3.503 0.362 3:517 0.687 -1.589
Reflection 3:532 0.332 3.541 0.734 -1.342

*p<.05 **p<.01 ***p<.00T

According to the result of cluster analysis, we research on the relationship between
degree of valuing feedback and self-awareness. We discovered that among the highly-aware
people, there are 72.38% of people valuing their peer-feedback, which is much more than the
unvaluing 27.62%. On the contrary, only 34.73% of the low-aware people value
peer-feedback, much fewer than the unvaluing 65.27%(Figure.4). So we may infer that most
highly-aware people do value the received peer-feedback, while the low-aware people mostly

unvalue them. The medium-aware group diverges more averagely on “value” and “unvalue”.
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Figure.4 degree of valuing the feedback
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3.Concept map modeling and inter-assessment can boost self-awareness.

We use t-test to analyze the IMPROVE tables to compare each student’s pre-test and
post-test. From the table below wecan observe that the students’ scores on comprehension,
connection, strategic, and reflection.all reach significance. Also, the averages in the post-tests
are all higher than those in the pre+tests-~So-we may say in this research that, receiving
feedback through concept map modeling.and-inter-assessment can truly boost the ability of

self-awareness, especially improve the aspect of reflection(Table.7).

Table.7 :  Results from statistical tests on scores on pre-test and post-test questionnaires

IMPROVE Pre-test IMPROVE Post-test

t
Test items M SD M SD
comprehension 3.108 0.567 3.215 0517  -2.925**
connection 3.010 0.622 3.178 0.605  -5.004***
strategic 3.487 0.611 3.632 0574  -3.324%*x
reflection 3.397 0.501 3.506 0.528 -4.278***

*:1p<05  **:ip<0l  *F*:p<001

19



Finally, we focus on interconnection and the survey of systematic users to do the
analysis. According to the first interconnection result, the highly-aware people’s choices are
often highly-aware people, too, while the low-aware people do not incline to any group of
people as their choices, and the medium-aware people’s choices are mostly of higher or
medium awareness (Table.8). Furthermore, the two choices of highly-aware and
medium-aware group are usually the same, while the low-aware group do not necessarily
choose the same people(Table.9). As for the analysis on systematic users survey, 76.23 of
people think it helpful to fill the concept deficiency and integrate these concepts through

concept map systematic modeling and interconnection , and 23.17% unhelpful (Figure.5).

Table8: statistics of people’s number on the first choice of interconnection on level of awareness

the first choice
level of awareness

highly-awarejlow-aware |medium-aware

highly-aware 15 4 6
low-aware 3 9 4
medium-aware 10 9 12

Table9: statistics of neoble’s number on the second choice on level of awareness
the second choice

level of awareness

the same as the first choice |different from the first choice

highly-aware 21 4
low-aware 5 11
medium-aware 23 8
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Figuer.5 systematic users suver percentage of people
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5 Conclusion

According to the experiment results of this research, it is proved that, through the process
of concept map modeling and interconnection,.the level of self-awareness can be elevated by
way of the feedback from peer-assessment.-The better-quality the feedback, the more it boosts
the level of self-awareness; conversely;-the poorer quality the feedback, the harder it elevates
self-awareness. Furthermore, the more caring about the peer-feedback, the more it elevates
one’s level of self-awareness; the less caring, the worse the effect. For those who have a high
level of self-awareness, most of them care more about peer critiques, give back high-quality
judgments, and are more aware of the peer feedback they receive. This may result from their
exquisite minds, shrewd modeling and a keener ability of self-awareness. On the contrary,
those who have a lower level of self-awareness may be innately tardy in awareness, which
results in giving much poorer quality of peer judgment, receiving peer feedback of the same

low quality, and paying not much attention to them.

During the interconnection in this research, we’ve found that the highly-aware and

medium-aware often choose the students with higher level of self-awareness, like themselves,
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to interconnect. And their second choices are often the same as the first choices. On the other
hand, the low-aware do not necessarily make choices based on a certain level of
self-awareness, but their choices are quite average, ranging from the high to the low; Their
second choices do not certainly happen to be the same with the first choices, either. It may be
because the low-aware cannot clearly distinguish the quality of a work. Therefore they aren’t
able to compare the quality of the first choice’s work and the second choice’s work. That’s
why they are not bound to choose works that reach a certain level of quality. All in all,
through the survey of this research, most students find it helpful to make up the gaps and
defects in their original concepts by model and interconnecting with peers’ concept maps. So
in this research, the adopted method of concept maps modeling and interconnection has
produced the desired effect of cooperative learning. Under this effect, the peer feedback
furthermore assists students’ ability of awareness, acting as a big help to integrating the
curriculum concepts. Altogether -the survey has confirmed that the concept map modeling and

interconnection do help promoteself-awareness.
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Appendix

AppendixA  Background

Self-awareness
Aronson (1995) suggests that self-recognition be done by the following methods:
(1) By introspection
Namely, looking into the innermost and inspecting inner messages concerning the
thoughts, feelings and motives. And by way of these inner messages, hopefully, we can
recognize ourselves. Internal clues reveal what we are much more than external behaviors do,
for our thoughts and feelings are seldom influenced by outer pressure. (Ross & Anderson -
1984)
(2) By model our own behaviors
Bem(1972) pointed out, according-to-self-perception theory, that when the internal clues
appear to be vague, unclear or unacceuntable; we tend to conclude ourselves in terms of
external behaviors; that is to say, people often rely on external clues to infer personal internal
state.
(3) By self-schemas
Self-schemas means compiling an intellectual structure from our cognitive information
based on past experience, thus helps us recognize, explain and anticipate our own behaviors.
(Markus,1977;Markus & Sentis, 1982; Markus &Zajonc, 1985) In other words, we can utilize
introspection and observe our behaviors to know ourselves, furthermore organize this
information and store them in self-schemas.
(4) By social interaction
Social interaction plays an essential role in self-development concept, for sometimes we
gather information concerning ourselves through others’ critiques or reactions to us.
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Sociologist Cooley, by way of “the Looking-Glass Self”, pointed out that our definitions of
ourselves construct according to others’ reactions and judgments. Mead (1934) also indicated
that the ability to accept others’ points of view is one vital step to forming one’s ego. Once we

constantly accept what others think of us, then the Looking-Glass Self shapes.

IMPROVE

Aiming at the meta-cognition enlightenment, Mevarech & Kramarski (1997 ) have
developed the IMPROVE model, which has been experimented and verified through
mathematical curriculum. By raising questions drawn from the formula and diagrams,
students explain the meanings of every sign, figure or diagram, whether there are any changes
or if they’ve found any mistakes. Then they conclude on the basis of the clues offered by
mathematical formula and diagrams. By the abeve-mentioned steps, students can reflect
whether or not they have a complete understanding of the course, and if the course does any
help to them. The question-raising of IMPROVE model is a succession of the learning or
teaching process: Introducing New: concepts-~ Meta-cognitive questioning ~ Practicing -
Reviewing ~ Obtaining mastery ~ Verification and Enrichment. This process encompasses four
aspects: comprehension, connection, strategic and reflection, which are the necessary steps in
meta-cognition. This idea coincides with Brown’s (1987) viewpoint. He considers
meta-cognition the knowledge of personal thinking and learning actions and knowing how to
adjust or control. In other words, a person not only realizes his own cognitive condition, but

also knows how to manage himself.

Concept maps

From Novak & Gowin’s perspective of concept maps construction, it will depend on the
six criteria, suggested by Novak &Gowin (1984), to decide whether or not a concept map is a
good one that conforms to the gist: Is the concept representative? Is it clearly sorted? Does it
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follow the rule “the former abstract, the latter concrete”? Is every concept clearly and
meaningfully connected? Are there any creative overlapping junctures? Are there any vivid

examples?
AppendixB  Method
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