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Abstract. Science and technology communication is very important for a lot of 
people, engineers, scientist, and students.  In order to study science and 
technology communication method, some education programs have started in 
some universities of Japan.  In this study, to support education programs for 
science and technology communication, a support tool using computer is 
designed and developed.  The target of support is group discussion of the 
exercise, and the developed software tool was used in the exercises in Osaka 
University. 
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1   Introduction 

Recently, communications concerning the science and technology have been paying 
to attention in Japan for a social problem over the science and technology [1]. Some 
universities began the lectures concerning the science and technology communicator 
training program or the science and technology communication in Japan. The 
purposes of these classes are various.  Osaka University is developing some education 
programs by which postgraduates becoming specialists in the future apply attainments 
of the science and technology communication.  The postgraduates have time for group 
discussion.  It is not easy for the postgraduates, who have different specialties and 
gather from all universities, to discuss a problem concerning science and technology, 
different from their own specialty.  

The purpose of this study is to develop a discussion support software in graduate 
school education program of science and technology communication. The software 
supports the discussion of the students with different specialties on a topic concerning 
the science and technology. 

The discussion support with a computer has been researched so far [2][3]. In this 
study, it aims to develop a new, effective tool from the viewpoint of the science and 
technology communication and the education. 
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2   A Method Supporting Science and Technology Communication 
Exercise 

2.1   Outline of Science and Technology Communication Exercise 

First, the class to learn the method of the science and technology communication at 
Osaka University is concretely considered. 

A trial program was conducted as a trial of "Science and technology 
communication exercise" in August, 2005 before starting an official educational 
subject for the graduate school in fiscal year 2006 by Osaka University.  The trial 
program was conducted as an intensive program of five days, and bovine spongiform 
encephalopathy (BSE) problem was set as an example of the problem concerning the 
science and technology.  The theme of “conditions for restart of importing beef from 
the United States of America" was considered by participants from two or more 
viewpoints through five days.  Total of 17 students participated, and they are 
postgraduate who belongs to each research course of science, engineering, 
engineering science, literature, law, and human science.  A rough flow of the exercise 
simulates one of participatory technology assessment, "Consensus conference"[4].  
The students discuss on the theme three times during the exercise as follows.  

1. To write up 3 points of controversy (Key-question) on “conditions for restart of 
importing beef from the United States of America" (Discuss it in the group of the 
research course mixture of 5-6 people).  

2. To answer to Key-questions presented in the discussion of (1) (Discuss it in the 
group in each research course of 2-6 people).  

3. To discuss about “conditions for restart of importing beef from the United States of 
America" (Discuss it by all students). 

2.2   For Supporting the Science and Technology Communication Exercise 

This study aims at a proposal of a new method of communications for the science and 
technology communication exercise, and the support of the discussion concerning the 
science and technology topic or problems is considered. The discussions about above-
mentioned (1) - (3) have respectively the following purposes. 

1. The problems are enumerated for the given topic, and they are brought together in 
three Key-question.  

2. Appropriate answers are made for the Key-questions.  
3. The ideas are bring brought to “conditions for restart of importing beef from the 

United States of America" together. 

In this study, the discussion about (1) is paid attention to because from the 
viewpoint of science and technology communication whose important process is to 
recognize the topic from the participant’s own position and bring the ideas of all 
participants together.  And, the supporting method is considered in this study. 
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3   Analysis of Science and Technology Communication Exercise 

3.1   Procedure of Analysis 

For the discussion about "Key-question" making about the science and technology 
communication exercise, the content of the discussion is analyzed to search the 
problem of face-to-face communication, and to explore an appropriate supporting 
method. In the analysis, the videotape in which the exercise was recorded is used. The 
analysis targets two groups (G1, G2).  The time that had been allocated in the 
discussion was four hours in total of 11:00-16:00 (On the way, the rest includes one 
hour at lunch).  The instruction concerning the method for conducting discussions was 
not especially given. 

The procedure of the analysis is shown below. 

1. A rough content in the discussion is understood by browsing the videotape.  
2. All remarks in the discussion are made a text.  
3. The remarks are classified. 

3.2   Results of Analysis 

1. Outline of Discussion. The outlines of the discussion of each group were brought 
together by browsing the videotape.The number of discussion participants was six in both 
G1 and G2.  Figure 1 shows the appearance of the room of beginning to discuss in G1 
and G2. 1A-1E and 2A-2E show the discussion participants of G1 and G2 respectively.  

Each participant used one personal computer (PC) in G1 and G2, and the PCs were 
connected on the Internet. The PC screen was projected by using the projector in G1 
and G2, and the both discussions proceeded referring to the projected contents.  When 
beginning to discuss, G1 pooled the idea to brainstorm by using the tag paper and the 
thick paper. On the other hand, one participant easily took the memo as a typist using 
PC when beginning to discuss, and recorded the content of the discussion in G2.  G1 
required about five hours and G2 about four hours to make three Key-questions. 

2. Analysis of Content of Discussion. The contents of the remarks were made a text 
based on the videotape, and the number of remarks and the number of remark  
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Fig. 1. Alignment in G1 and G2 in the discussion 
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characters of discussion participants were brought together. The number of remarks 
shows how many times to have made remarks while the discussion participants were 
discussing it.  The number of characters shows how many characters in the text and 
the characters bring Chinese character and hiragana together.  

3. Classification of Remark. The remarks were classified by using the text of the 
remarks. The classification was done from the viewpoints of role of remark in the 
discussion.  It was referred to DAMSL (Dialog Act Markup in Several Layers) 
[5][6][7] for classifying the role of utterances from the viewpoint of communication. 
Based on the outline of the exercise, 11 kinds of category were selected based on 
DAMSL, form the viewpoint of science and technology communication exercise. 

Table 1 shows the classification. In this study, the classification item when the 
remark is classified is named "Tag". 

Table 1. Tags for the classification of the remarks 

Statement 
Question 
Proposal 
Information supplement 
Accept 
Reservation 
Rebuttal 
Consent 
Answer 
Addition of answer 
Others 

4. Summary of Results. Based on the discussions of results of G1 and G2, the 
features of the discussions of this science and technology communication exercise are 
summed up as follows.  

1. The images to the key word are different depending on the participant of the 
discussion. 

2. The remark degrees are different in each participant.  
3. The frequency of the role of remarks is different depending on the topic in the 

discussion.  
4. It is difficult for all members to always understand the flow of the discussion. 

4   Design and Development of Software Supporting Science and 
Technology Communication Exercise 

4.1   Target 

In this study, the following viewpoints are considered aiming at the support of the 
discussion in the science and technology communication exercise.  
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1. The theme of the discussion is about the science and technology, and society. 
2. The target is education to aim at science and technology communication 
3. The class is an exercise liberal arts education for the postgraduate.  

As to (1), the support for the perception gap to the point under discussion is 
important so that the students who have different expertise may discuss some 
problems in the contemporary society including various points under discussion. As 
to (2), to improve the ability of the science and technology communication, the 
student's participation in the discussion equally and positively is important. As to (3), 
an efficient discussion process is important because of the restriction of time and 
human recourses as the class. 

4.2   Outline of Supporting Tool 

In this study, it aims at developing of a software tool that supports the science and 
technology communication exercise, and the outline of the made software is 
considered in this section. 

First of all, it is considered to show the features of the discussion to the participants 
as a whole.  The important point is not to present all the contents of the discussion as 
text but to present the features of the discussion efficiently. It is considered to extract 
necessary information for the remark under the discussion to the participants. Because 
of keeping from obstructing the flow of the discussion, the third people other than the 
participants should input the feature of the remark. And, the input contents should be 
appropriately presented in the form that the participants use easily.  

Therefore, the outline of the proposed supporting tool is shown in Figure 2. First of 
all, "Keyboarder" is prepared excluding the discussion participant. The keyboarder 
inputs necessary contents listening the content of the discussion. The keyboarder uses 
a PC, and the results of the input are projected by using the projector in an appropriate 
form.  The participants discuss it referring the presented screen. 
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of discussion
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Fig. 2. Outline of the proposed software tool 
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4.3   Presented Information 

Based on summary of the features of the discussion about the science and technology 
communication exercise, the information presented to support the discussion is 
considered.  

In this study, it proposes the following information presentation. 

1. Keyword: The keywords that closely relate to contents of the discussion are 
properly presented. When discussion participant's background knowledge is 
different, the support to keeping from their perception gap can be expected by 
presenting the keywords. 

2. Ratio of the number of remarks of each discussion participant: To offer the equal 
opportunity of remark and to impress the participation in the discussion to the 
participant, each participant's remark ratio is presented.  

3. Classification of remark: The results of classifying the remark are presented by 
using the tag in Table 1. It is expected for the discussion participant to grasp the 
features of the discussion. 

4. Flow of discussion: In what flow the remark of which role appears is presented.  It 
is expected for the discussion participant to grasp the flow of the discussion. 

To present the above information, the keyboarder input the following contents. 

A) Role of the individual remark 
B) Keywords under discussion 

From the viewpoint of workload of keyboarder’s input, the utilization of role tags 
was narrowed down to 6 kinds of tags; statement, question, answer, rebuttal, accept 
and other. 

The proposed information presentation screen is shown in Figure 3.  
Figure 2 is divided into three parts, left, upper right, and lower right.  The left side 

presents the flow of the discussion, upper right the classification ratio of the remark 
and the remark of each participant, and lower right a memo column by the 
participants. 
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Fig. 3. Information presentation Layout 
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4.4   Development of the Designed Software 

Based on the design, a software tool for the discussion of science and technology 
communication exercise has been developed. 

5   Utilization of the Developed Software 

The developed software was utilized during the class of "Science and technology 
communication: Theory and practice " in September, 2006 as a liberal arts  of 
postgraduate in Osaka University.  The theme of the discussion was about “Disposal 
of the high-level radioactive nuclear waste”.  The participants were 15 postgraduates 
and the members of groups A were 8 students, and groups B 7 students.  Figure 4 and 
figure 5 show respectively the appearance of the discussion using the developed 
software and the screen presented for the students. 

 

Fig. 4. The appearance of the discussion 

 

Fig. 5. The presented screen 
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The following points were shown from the results of the observation by examinees 
and the questionnaire for the discussion participants.  

• It is difficult to keep seeing the screen presented while discussing it.  
• It is difficult to understand a lot of information in the presented screen.  
• It is possible to look back on an individual amount of the remark by presenting the 

ratio of the remark of the participants. 

It is considered to improve the developed software based on the above-mentioned 
points. 

6   Conclusion 

In this study, at first, the problems of science and technology communication exercise 
in the university were analyzed for the development of a discussion supporting tool 
for science and technology communication education. The extracted problems were 
considered, and a discussion support tool for science and technology communication 
exercise was designed and developed.  The developed supporting tool was utilized in 
the exercise of postgraduate liberal arts.  In the future, the development of an more 
effective discussion supporting tool for the science and technology communication 
will be improved. 
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