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Abstract. This paper reports a result of the trial use of the kit-build method in a
lesson conducted in a graduate school. The purpose of the lesson is that students
understand the content of a book collaboratively. The problem to be addressed
here is that it is difficult to acknowledge the discrepancies between a presenta-
tion and their own understanding. To solve it this study uses Kit-build concept
mapping. Through collaborative reading of the literature with kit-build concept
mapping in classroom students could find the problems in their own presenta-
tion and tried to refine it with concrete information about the others’ misunders-
tanding.
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1 Introduction

Collaborative knowledge building activity deepens understanding of the participants
of the activity [2]. For example, in constructive collaborative problem solving activi-
ty, participants are required to explain their own understanding to the others and to
compare it with ones of the others. These activities help them to grasp their own un-
derstanding and induce reflection on it. This is collaborative knowledge building ac-
tivity and contributes to making understanding deeper [3]. Consequently, they build
knowledge to solve the problem collaboratively.

Here, it is considered that one of the most important factor for successful is to
share information related to the problem. If they couldn’t share information about the
problem, they wouldn’t have a basis for thinking to solve the problem. This study
aims at improving the quality of information exchange for collaborative knowledge
building. As the first step of that, this study investigates the effectiveness of a method
to build concept map against being aware of the gap between information of a provid-
er and receivers in exchange of it.

This study uses a special method to build concept map called Kit-build concept
mapping [4]. In this method concept maps cannot be built freely. An information
provider makes a concept map as the correct answer. This is called goal map. And
then, this is decomposed into separated nodes and likes. These parts are provides to
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receivers and they make a concept map with the parts to represent their understand-
ing. This method doesn’t allow freedom to build concept maps. Instead, an informa-
tion provider can grade maps of receivers with consistency as the degree of the same
parts as the gal map. The degree can be an important indicator of the gap between
understanding of a provider and receivers.

This paper report a result of the trial use of the kit-build method in a lesson con-
ducted in a graduate school. The purpose of the lesson is that students understand the
content of a book collaboratively. Each student reads a part of the book and provides
the contents of the part to the others. Through this activity students can obtain infor-
mation of the contents of the whole of the book.

This lesson adopts the jigsaw method [1] for making groups of students in order to
that learners divide task to read a book and understand the content collaboratively.
The characteristics of this method are to make students develop a feeling of responsi-
bility and to facilitate them to examine a relationship between the contents. In this
lesson each student is assigned to a chapter and has a feeling of responsibility to ex-
plain it to the others. Only after they finish to explain their parts each other they get
information about the whole contents of the book.

When students explain the contents their assigned chapter, students play two roles
of provider and receiver by turns. For example, there are three students, LA, LB and
LC. In the first turn LA is the provider and the rests are the receivers. In the following
turns LB and LC become the providers and the rests in each turn become the receivers
respectively. All the students become provider more than one time in this manner. In
this lesson each student plays provider twice.

The purpose of these activities is to let the students be aware of the gap between
provider’s understanding and receiver’s one. After a provider makes a presentation to
the others in his or her group, receivers make a concept map with a kit of a map. In
the first turn, this is a task for receivers to organize information that they are provided
and also is a task for provider to be aware of the gap between what he or she want to
tell to the others and what the others understand from his or her presentation. This is a
collaborative knowledge building activity for the contents of the books. And then, by
the second turn the provider improve his or her presentation with other students as-
signed the same chapter. They exchange information of problems happened in their
explanation about their assigned chapter and discuss solution about it. This is another
collaborative knowledge building activity for way of presentation. Finally, the pro-
vider presents the same contents with modification again in the second turn and judge
the modification by himself or herself.

As the result, some students are aware of the gap between what he or she explains
and what the others receive. And based on that they try to improve their presentations
or goal maps.

2 Kit-Build Concept Mapping in Collaborative Reading

The main purpose of this study is to investigate the effectiveness of kit-build concept
map system in collaborative reading of the literature in classroom. The supposed
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lesson style is that students read an assigned part of the literature and make a presen-
tation to explain it. This is a typical lesson in Japanese university. Through this
process students share the content of the literature.

This study aims at enables students be aware of the gap between information pro-
viders and receivers. When a person tells something for other people, it is not true that
they receive it as it is. There could be discrepancies between them. The goal of this
lesson is to share the content of the literature. It is preferred that the presenter perce-
ives the state of achievement of the audience and gives feedback for correcting mi-
sunderstanding of them effectively. The problem is that it is difficult to acknowledge
the discrepancies in a presentation.

This study adopts two methods to conduct effective collaborative reading of the li-
terature in classroom. One is the jigsaw method that is a cooperative learning tech-
nique in which learners are divided into two types of groups, jigsaw and expert, and
learn through collaboration between the types of groups. The other is kit-build con-
cept mapping that is a special method to build concept maps from a kit provided by a
teacher.

The system for kit-build mapping is called “KBmap system”. This is composed of
two client systems: “KBmap editor” and “KBmap analyzer”, and the server system
“KBmap DB” [5].

There are two types of KBmap editor that work on desktop and tablet computers.
The KBmap editor on desktop computers is for both teachers and learners. Teachers
can make goal-map and kit for learners and learners can make their map from a kit on
the desktop version. On the other hand, tablet version is only for learners. Figure 1
shows KBeditor on tablet computers and Figure 2 shows the screenshot. The left side
shows a kit that includes separated nodes and links. The right side is a KBmap made
from the kit. The characteristic of the tablet version is portability. It can be used in not
computer rooms but normal classrooms. In this study lessons were done in a normal
classroom with Wi-Fi network.
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Fig. 1. KBeditor on tablet computers
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KBmap analyzer work on only web browsers and can work on tablet computers. In
this study students used KBanalyzer on tablet computers in the classroom in order to
analyze KBmaps made by other students. The characteristic of KBanalyzer is to show
the group map that that overlays learner-maps. On this map the more learner set a link
between particular concepts, the thicker the link is displayed. Figure 3 shows a
screenshot of KBanalyzer. On the window links many learners set are displayed as
thick and high-colored lines and links few learners set are displayed as narrow and
light colored lines. In addition to that, KBanalyzer shows each link made by learners.
With this information a teacher can identify which links in goal-map are difficult for
learners to set when they make their maps from a kit [6].
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Fig. 2. The screenshot of KBeditor on tablet computers
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3 Collaborative Reading of the Literature with Kit-Build
Concept Mapping in Classroom

This course has two purposes; to understand the subject domain and to polish up pres-
entation skills of students. To achieve them, This study adopts jigsaw method. This is
a cooperative learning technique in which learners are divided into two types of
groups, jigsaw and expert, and learn through collaboration between the types of
groups. In a jigsaw group, learners learn the same topic together. This is the prepa-
ration for the group work in an expert group. The goal of the jigsaw group is that each
learner understands the topic well because they join different expert group separately.
An expert group is composed of members from different jigsaw group. This means
that an expert group is a group of experts of different topics. In the group learners
teach their expert topic each other and understand the whole topics.

In this study jigsaw group is for learning the content of the same assigned chapter.
On the other hand, expert group is composed of learners from jigsaw group and cover
the whole book. The book used in this curriculum is composed of seven chapters.
Five of them except the first and the last chapter are used in jigsaw group. The partic-
ipants are 41 graduate school students whose major is computer science. They are
divided into jigsaw groups of five or six people and expert group of four or five
people. Figure 4 shows the composition of jigsaw and expert groups. This class had
ten jigsaw groups and eight expert groups. The expert groups can be classified into
two clusters because two jigsaw groups are made for each chapter.  Each student
organizes the content of the assigned chapter and then teaches it to the other members
in the expert group. In addition to that, the results in the expert groups are gathered
and used for improvement of presentation in the jigsaw group.

The lesson structure is the following:

1. Introduction
2. First turn of presentation
3. Second turn of presentation

Firstly, as the introduction to this lesson, the author gave a lecture about the subject
domain, which is the linked data in this case and an instruction of kit-build concept
map system. The instruction included two parts that were about kit-build concept
mapping (KB-mapping) and the analysis of kit-build maps (KB-analysis). The in-
struction followed the lecture. The author asked the students to make a concept map
(learner-map) by a kit made from the concept map the author made (goal-map). After
that, as the instruction of KB-analysis, the author showed the result of KB-mapping
on kit-build map analyzer system (KB-analyzer). KB-analyzer can show not only the
result and the correctness of KB-mapping of each learner but also group-map that
overlays learner-maps.

The rest of the curriculum is the turn of the learners. Learners had exchanges of the
content of the book assigned to them. In this lesson each learner makes presentations
twice. They organize the content of assigned chapter and make a goal-map and a
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presentation. The goal-map becomes the criteria to evaluate the others’ understanding
of a presentation as well as a guideline to make the presentation. In the first and
second turns, learners give presentation to the other group members and check their
understanding by KB mapping with the goal-map each other. In addition to that each
learner reflects on his or her presentation with the result of KB-mapping and then
improve his or her presentation for the second turn.

The expert groups

(1 loTalal Balolaloall Walolala)
0000 | 6060 | B0

The expert groups

Fig. 4. The composition of jigsaw and expert groups

4 The Results and Consideration

Table 1 shows the change of map score of students. For each chapter from second to
sixth each excepting one he or she made a presentation to the others, students basical-
ly made two KBmaps in each of the first and second turns. However, in the first turn
of the second chapter, all the students made only one KBmap. It is because that it
takes much time for students to be familiar with this style of lesson so that there was
no time to make KBmap again. In the second turn of the sixth chapter some students
also made KBmap only once. There is another reason for that. In this case the students
were able to make the correct KBmap on the first attempt so that there was no need to
make KBmap again.

From Figure 5 (A1) to (B2) Illustrate the change of map-score of student chapter
by chapter. These data is classified by goal map and turn of presentation. For each
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Table 1. The scores in the first turn

Chapter and 1st/2nd mapping
€21 (€22 €31 (32 C41 C42 C51 C5-2 C61 C6-2
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G
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5-8] 0.26 058 08 039 083 08 095 093 096
Table 2. The scores in the second turn
Chapter and 1st/2nd mapping
€21 €22 €31 (32 C41 C42 C51 C52 C61  C6-2
1 058 097 015 097 071 079 094 1.00 0.93 1.00
= 2 075 079 055 100 081 1.00 077 1.00 091 1.00
u% 3 088 100 045 100 078 088 081 1.00 0.93 1.00
= 4 083 100 024 098 073 1.00 093 1.00 0.89  0.95
t% 14 | 076 094 035 099 076 092 087 100 092 099
2
3 5 069 075 062 100 0.0 1.00 094 1.00 1.00 -
§ 6 063 081 065 087 068 1.00 079 097  1.00 -
3 7 070 078 082 096 058 1.00 088 093  1.00 -
z 8 056 085 09 100 070 0.8 097 1.00 0.86 0.80
58 | 067 083 068 096 072 09 089 098 095  0.89

chapter two jigsaw group were made in this course. And more, as mentioned above,
each student made KBmaps in two turns. The second turn was done five weeks later
from the first turn.

These graphs shows similar tendency in the two jigsaw group categories. From
Fig. 5 (Al) and (B1), in the first turn, the score in the first map-making increased with
progression of the course. There might be some reasons for this phenomenon. The
students could be familiar with the topic and the style of lessons and learn from oth-
ers’ presentation and feedbacks. It is difficult to distinguish and identify the reason
from the data obtained in this study. On the other hand, the score in the second map
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making was not changed through the chapters. This is just the effect of feedback. The
presenter gave feedback to the other members based on the information on KBanalyz-
er. However, the style of feedback was not regulated completely so that some students
almost directly told correct answers to the other members.

(A1) jigsaw group 1-4, (A1) jigsaw group 1-4,
1st turn, 1st-2nd mapping 2nd turn, 1st-2nd mapping
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Fig. 5. Changes of scores of each jigsaw group categories
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From Figure 5 (A2) and (B2), in the second turn, the score even in the first map
making was not changed through chapters. Especially, from the second to fourth
chapter, the scores are basically increased from the first turn. This could be the effect
of reflection on the first presentation with KB analyzer. Students were allowed to use
KBanalyzer between the first and second presentations. In addition to that, the author
gave a task to students to make a report that described which information on KBana-
lyzer affected to improve the second presentation. The improvement could be always
successful. At the third chapter in Figure 5 (A2) the score is decreased from the first
turn. Although the students changed presentation to improve, this led the negative
effect. However, the group succeeded to increase the score as long as the other chap-
ters.

Finally, Figure 6 summarizes the change of score of students. In both categories of
jigsaw groups score is increased from the first turn to the scone turn. All the increase
are significant as shown in Table 3.

Table 3. Change of score in jigsaw group

Ave. score of Jigsaw group
1 turn 2" turn  Diff. 1 -2" turn
1° mapping 0.51 0.92  0.41 (p<.001)
§ 1-4 2" mapping 0.73 0.97  0.24 (p<.05)
5 Diff. 1°' - 2" mapping | 0.22 0.05
H 1° mapping 0.60 0.90  0.30 (p<.001)
.E:D 5-8 2" mapping 0.78 0.92 0.14 (p=.073)
Diff. 1 - 2" mapping | 0.18 0.02
(C1) jigsaw group 1-4, (C2) jigsaw group 5-8,
1st-2nd turn, 1st-2nd 1st-2nd turn, 1st-2nd
mapping mapping
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1 2 1 2
turn turn
e 1S5t mapping 2nd mapping e ] st mapping 2nd mapping

Fig. 6. Change of score in jigsaw group
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5 Conclusion

This paper reports the effectiveness of kit-build concept map system in collaborative
reading of the literature in classroom. The purpose of the lesson is that students un-
derstand the content of a book collaboratively. In such class it is difficult for students
as audiences to acknowledge the discrepancies between a presentation and their own
understanding.

To solve it this study uses Kit-build concept mapping. Through collaborative read-
ing of the literature with kit-build concept mapping in classroom students could find
the problems in their own presentation and tried to refine it with concrete information
about the others’ misunderstanding.

The result shows in each turn students as presenters could find which part is diffi-
cult for the others to understand and give feedback to them. In addition to that, pre-
senters could refine their presentation based on the result. Of course, the increase of
the score might mainly come from the presentation is the second time. On the other
hand some students, in their reports, stated that they had improved their presentation
based on the result of the first presentation and had been confident of success in the
second presentation. This shows there could be a possibility of KB concept mapping
to be aware of the discrepancies between a presentation and understanding of the
audience. It is necessary to identify the scope and the extent of the effect of this style
of lesson and improve it further more in the future.
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