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Development of Micro-Blog Based Discussion
Environment for Participants in University Lecture
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Abstract—The aim of this study is to evaluate the effectiveness discussions. Similarly the students’ messages can help the
of micro-blog based discussion support system in dialogue |ecturer to teach their understandings and to schedule the
situation. Especially as a typical example of dialogue situation, 5qress of his lecture since the lecturer can check obtained
this paper offers interactivity for traditional-style university - .
lectures including lecturer and students. To support the discus- questions and comments qu'Ckly_' The students can also
sions, Twitter clonal Web application is developed with LAMP ~ Offer each other advice and assistance to understand the
and Ajax, and it works as information transmission platform  story of lecture, so the lecture with the proposal system
enhancing interactions and collaborative activity on the virtual will be more fruitful than the usual typical lecture without
space. The proposal system is working during lecture, where some information and communications technology (ICT)

the Ajax based user interface is dynamically updated in real o
time. All students can post their comments and questions by tool. Additionally the authors have thought to be valuable

the form of short message through the web browser on each for Ut|I|Z|ng the hiStOl’y data Of messages StOI’ed in database.
own cell/smart phone or PC under unique handle name. The As for the technology front, the proposal system has been

proposal system is only available within local area network, and jmplemented by micro blog based web application with
only messages about the contents in the lecture are accepted byLAMP. To perform real-time property, the user interface was

operational guideline. The proposal system continues to work - : . .
during lecture, and it keeps the participants updated about the developed by Ajax, automatically updatable client side Web

interaction. The situation of discussion also keeps displaying in interface technology, then it can work simultaneously with
projector screen or lecturer's own PC, so the lecturer can getto real discussion. While taking a lecture, virtual interactions
know the_lo_oks of students such as the depth_of understanding gre concurrently generated on projector screen, each one’s
and the difficulty level of the contents, and besides, students can computer screen, or each one’s smart phone. The authors

easily cooperate with each other. The features of the proposal - . - - .
system are designed by reference to the advantages of somdXpect that the virtual interactions might activate the usual

previous works on discussion mining and collaborative learning. lectures.
This paper examines the effectiveness of the proposal
Index Terms—Supporting Discussion Activity, Micro-Blog SyStém for supporting lecture and its progress management
Based Discussion Support, Twitter, Web, Discussion Mining, by actually introducing the real discussion situation on a trial.
Collaborative Learning Specifically, the effectiveness was evaluated by a research

meeting in laboratory. The final goal of this study is to apply
I. INTRODUCTION for university lecture with a lot of students. Until now, we
_ . . completed the basis environment and operational guideline
HE authors have previously developed an interactiq the proposal system. This paper reports the experimental

m tir?uizocvlsften&ibﬁitt\;vim pirgﬁ'rza?tii': I(:ctureblzﬁtr PrPesults obtained by a meeting in an author’s laboratory for
oting knowledge distribution a proving reusabiity of,;q, year students. From the experimental results, we felt

knowlgdge [1]. The aqthprs havg been now }nterested. : t the interactivity in discussion were activating more with
conspicuous characteristic of social Web typified by TW'ttefhe support of the proposal system.

interactivity and real-time property, and proposed a discus-
sion support environment which positioned a website of

micro-blog based message board as information transmission ~ !I- RELATED WORKS AND BACKGROUND
platform. The proposal system has been designed to ke Related Works

intended for lectures in university. All audiences, who are

- There have been many researches for supporting inter-

students in the case of university lecrtures, can post th%tions in dialogue situation, and among them, developing

questions anc_i gomments during lecture at any time whgn tl‘kgstems to provide knowledge sharing and to generate knowl-
need. All participants can always see the present condmone Ige distribution have attracted much attention. The purpose

d'sfﬁs.s'on anF()jCaIso s pr;)cc;ss on t_he V\:ﬁb through Ibrovsiaﬁd scale of dialogue situation are diverse. For example,
on their own FLS or smart phones since the proposal SyStel,inars or meetings in laboratory are the case of the small
a_lutomancally continues to update the mteractlons_ IN €& ale, on the other hand, conferences or lectures are the case
time. Most of all, thg P’OPOS?' system can entertqm MY the large one. Today for the various dialogue situations,
students, so we consider that it has a potential for St'mmat'ggmputer based communication support systems have been

Shimpei Matsumoto is with the Department of Information Systemeleveloped which can smoothly feedback listeners’ thinkings,
and_ Management, Faculty of Ap_plied Information Science, HiTOShimépinionS, comments, questions, and understandings to the
Institute of Technology, and also with the Graduate School of Engmeeng% k d th bi . h . h
Address: 2-1-1 Miyake, Saeki-ku, Hiroshima 731-5193, Japan. e-m _|.Cturer _OI’ speaker, and t e_ subject _IS a Qt topics as researc
s.matsumoto.gk@cc.it-hiroshima.ac.jp. URL: http://www.it-hiroshima.ac.jph the field of ICT [2]. With sophistication of ICT and

Tomoko Kashima is with the Department of Information and Systemgissemination of cheaply-available personal digital devices
Engineering, Faculty of Engineering, Kinki University. Address: 1 Takaya ith high-performance and multifunctions. the environment
Umenobe, Higashi-Hiroshima City, Hiroshima, 739-2116, Japan. E-mall/ gh-p ’

kashima@hiro.kindai.ac.jp to implement the usual ideas for supporting knowledge

ISBN: 978-988-19251-9-0 IMECS 2012
ISSN: 2078-0958 (Print); ISSN: 2078-0966 (Online)



Proceedings of the International MultiConference of Engineers and Computer Scientists 2012 Vol II,
IMECS 2012, March 14 - 16, 2012, Hong Kong

lecturer will not have to respond questions from participants
aC___) ity
oC___ ) . Lecturer individually, and then smooth progress of the lecture may
o) be possible. It is important factor that the relationship of
C___) all participants. The answer from a participant is more
a " .
efficient than from the lecturer because the difference of

understandings is relatively small between participants, and
Projector screen showing questions and comments psychological hurdle for asking questions is low.

:u au :D I1l. PROPOSAL

The system developed by this paper provides virtual
communication opportunity similar to Twitter. The difference
from Twitter is the usage which the proposal system is
used in real dialogue situation and it is applied to only
distribution is now being enhanced. As previous workslosed local network environment, but Twitter is used in open
promoting knowledge sharing and distribution in dialogugetwork environment on the Internet. Interactive information
situation, an interactive lecture by sharing screen and thgtribution between participants in discussions would be
use of digital pen [3], an automatic discussion developmesiipported by the advantage of micro blog based social
by voice recognition technology [4], and an acquisitiofveb, immediacy. At present, the proposal system covers
technique of nonverbal interaction by motion capture anthiversity lectures as an application example of dialogue
camera devices [5] are held up as the examples. Furthermsit@ation. The concept of the proposal system is shown in Fig.
many researches of ICT in education have dealt with lectures The proposal system is a Web application implemented
and classes as dialogue situation, and they have reporgdl AMP: Linux, Apache, MySQL and PHP. Ajax based
some support methods of the interaction. As a typical ek of the system is displayed at exclusive screen during
ample of these, we can show a report developing a lectuegture, so all participants in lecture can share the condition
support system which can obtain questionnaires and studeofsvirtual discussion updated in real time. Each participant
answers from portable digital devices such as cell phonegcessarily brings some kind of network accessible digital
and display these results on the sharing screen accordingié@ice into the lecture, and the network usage is available
lecturer’s question. In recent years, these practice cases fgnehe lecture room everywhere without regard for wired or
efforts can be usually seen in journals and conferenceswiireless. This is an important precondition of the proposal

Students with network accessible devices

Fig. 1. Usage Example of the Proposal System

education. system. Lecture rooms in the authors’ institute have two
projector screens, and different contents can be displayed
B. Background each other. Therefore for example, the proposal system is

As usual, typical academic meetings such as presentatithsught to be used by that the one screen displays Ul of the
in research conferences and university lectures have follomgposal system, and the other displays lecture materials.
the presenter-centered progress. The format based on Hven under the environment with only one projector screen,
typical lecture has been enough only for the organizatidhe proposal system is also available by using extension
that there is a presenter who has advanced knowledge display setting, which can display different contents between
a specific field, and the presenter provides an explanatiB€ and projector screen like multi monitor. In this condition,
for audiences where most of their knowledge is relativelyhe lecturer's own PC monitor shows the proposal system,
even. However, when audiences’ values or understandingsamu the projector screen shows lecture materials.
learning areas have extremely diversified, the typical lectureAs previous arrangement to operate the proposal system,
form is insufficient. The case is also similar that the progressich participant accesses to the Web server through Web
of lecture fully depends on discussions between participatiowser and login to the system under unique ID. All
including the speaker. These two cases are prominent exgrarticipants make the system operational with active window
ple requiring positive statement from audiences. in accordance with the lecturer’s direction, so the condition of

Let us think the case that there is large difference in tliBscussion continually-updated is always available from each
basic knowledge or background of learning process betwegarticipant’s device including the lecturer. The participants
audiences in lecture. This situation is already common iay freely post their message by inputting the message to
communities such as recent universities because this tythe posting form during lecture, and the result is instantly
of community is usually large scale, and it accepts peceflected to the Ul owing to Ajax with jQuery. With the
ple with various types of values. Under this situation, theroposal system, interactive information distribution will be
progress management of lecture and determination of lectactivated, and comments and questions from the audiences
contents are difficult for the lecturer without participantsivill be sent to the lecturer instantly and casually. Not only the
statements. If the lecturer can positively obtain the responsgsportunity to send messages from audiences to lecturer, this
of participants each time during the lecture, the lecturer catudy expects that collaborative activity between audiences
immediately reflect the obtained comments into the just lewll be easily generated during lecture. The lecturer proceeds
ture and future lectures. As the result, entire understandirtpe discussion with checking Ul of the proposal system
and satisfactions may be improved. Furthermore, if thehe the interval of lecture. If an interesting comment or an
is an environment for voluntarily producing complementarimportant question is posted, the lecturer can respond or can
collaborative activities from participants, each participarstdd the explanation about this message quickly. Also the
can help and complement each other. As the result, theessages may be useful for adjusting the lecture speed and
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Fig. 2. Rates of Posts in All Presentations (a)

making lecture materials because the contents of messages ( contin
utilize improper method of
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system is used, the more the log data is automatically stored, e e ) & o] 2
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IV. EXPERIMENT
A. Experimental Conditions

This section shows experimental conditions. The propogad. 3. Network Structures of 2 Types of Presentations
system is designed for applying real lecture, but this paper
used it for a small dialogue situation and evaluates its effee authors’ vision.
tiveness because the main work of this paper is preparing for. Comments Thinkings, statements, proposals and ob-
introduction of the proposal system into lectures. Specifically  jections.
the proposal system was applied for an annual research Questions Questions about exploration.
meeting in laboratory. This paper expects the members ine Notes Posts reciting important points and provisions of
laboratory to give much data because the relation of members related information.
in laboratory is closer than the relation of audiences in « Collaborations: Questions for an audience’s post, and
lecture, so psychological hurdle for posts may be relatively answers to an audience’s question.
low. One university teaching staff (academic adviser) and tenThe rates of 4 groups are shown in Fig. 2. Collaborative
junior year students joined in the experiment. The meetingtivities were fewer than originally expected, but the rate
theme was senior year students’ research subjects repodedollaborative activities is over 50 % if the provisions
from the interim presentation held a few days before. Igf related information and the proposals are classified into
the experiment, each research subject was discussed whié@ collaborations. Therefore we can consider that the in-
the abstract papers. Two experiments were conducted ongeractions between participants was enough supported. The
week, and each experimental time was 60 minutes. In the firgbult provides a future work, development of an automatic
experiment, the academic adviser concentrated on speakifigssification method based on relationships between words.
all research subjects, and did not post. The participants wererhe tendencies of the posts depending on the contents of
instructed to freely post their honest opinion during thgresentation were examined by a network analysis method.
presentation. Some examples of messages were previouslyhis analysis, words in each abstract paper of presentation
shown, such as an honest feedback about the subjectwvete used. Relational strength between words was calculated
proposal which can improve the idea more, a questigsased on the probability and the frequency of appearance of
about difficulty point, and a negative opinion. There wagords in an abstract paper, and then a word-network diagram
no restriction on the number of posts and its content, anghs generated where two words with strong relationship were
all messages followed individual initiative. In the secondonnected. We can visually understand the characteristic of
experiment, each student gave a presentation on a resegigfsentation from the word-network diagram. Two typical
subject he/her interested in, and at that time, the academiamples are shown in Fig. 3. The size of nodes and the
adviser joined posting together with other students. 9 @fidth of links between nodes correspond to the appearance
the audiences were with PCs, and a audience was witlfréquency of words. The word-network was generated by
smart phone. The first experiment gave each presentationgldracting pairs of nouns, verbs, and Japanese specific irreg-
minutes where there were 4 presentations, and the secaldt conjunctive nouns (Sa-gyo irregular conjugation). In the
experiment gave each presentation 10 minutes where th@ksrd-network, each pair of words forms some clusters. For

(b) Type B

were 6 presentations. example in Fig. 3 (a), there is a large cluster. In contract,
] ) Fig. 3 (b) has some clusters. The cluster itself is assumed to
B. Results and Discussion be a topic because the cluster is a group of words spoken

Each experiment obtained the average of 257 posts. Edobether. So Fig. 3 (a) is a presentation with one large topic.
post was classified into 4 groups according to its content Bis paper discussed word-network diagrams in relation to
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Fig. 4. Rates of Posts depending on the Type of Presentation 16

the contents of posts. In the presentation with one core topic V. CONCLUSION

(large cluster) like Fig. 3 (a), there was a tendency that a lotpis paper established a micro blog based information
of proposals about the presentation or each one’s opiniqig,qmission platform for university lectures to provide in-
were received. On the other hand, in the presentation Witly»civity and collaboration opportunity between participants
some small clusters like Fig. 3 (b), there was a tendency that), ging speaker and audiences. This paper conducted some
a lot of notes and questions were received. To ensure eriments to confirm whether the proposal system can

results and discussion in Fig. 3, the rates of posts d_epe_ndﬁ%erate opportunity for questions and comments to the
on the word-network structure was made as shown in Fig. & eaker, and can promote audience-to-audience communi-

From Fig. 4, the contents of posts were noticeably differepLon< From the experiments, the proposal system was
depending on the word-network structure. efficient for supporting the progress of discussion for speaker.

Overall tendency is as follows. The number of posts wad4ost of obtained messages were 50 characters or less,
relatively few in the presentation whose objective was easjut audiences give us many feedbacks that short sentence
to-understand or detail was difficult. On the other han®ased post is the most suitable because the audiences have
the number of posts was larger in the presentation who§epost while listening presentation. Each message was an
explanation of preconditions was insufficient. In the presefdequate amount of characters for speakers to check while
tation easily understandable, there were many posts whifgsentation, and was enough to understand the point of
had nothing to do with the progress of presentation. Whékiscussion even short sentence. Speaker could feed some
speaker shows many concrete examples in the presentatigiportant points back into the presentation immediately. As
many posts were received which deeply related with tiis paper had applied the proposal system for the small
progress of presentation. This tendency was similar in ticture, the proposal system is thought to be effective as
presentation which was conveniently added some supplem&¢ture support method because students’ comments and
tal explanations. As mentioned above, the number of poétdestions were directly obtained during lecture.

and their contents were notably changed depending on thdn the near future, the proposal system will be introduced
format of presentation. on a trial basis to a large lecture. In the authors’ faculty,

) ~all students have a laptop PC, and they bring each own PC

The number of characters of all messages in a dialog specialized lectures in accordance with the direction of
opportunity was examined. Fig. 5 shows the frequency digscturer. Therefore there is probably no barrier for students
tribution depending on the number of Japgnese charactggs.yse the proposal system. Currently we have no firm
We can see that most messages were with short sentegggrational guideline, so it will be developed through the
from Fig. 5. The average of characters is approximatefifa|s to obtain sufficient and suitable comments.
20, and there were few messages with over 50 characters.
After the experiment, the proposal system was subjectively
evaluated by the interviews from speakers and audiences. . ) _
According 10 speakers, it was enough to understand (Hé 5 atman, ¥ Kenamo, T Kesnima ol Furanote Eveetno
audiences’ points even messages with short sentence, so then pbialogue Situation, The Papers of Technical Meeting on Information
speakers could timely add the exploration in response to the Systems, IEE JapaiS-11-075-092, pp.51-562011 (In Japanese).

1 K. Nagao, k. Kaji, D. Yamamoto and H. Tomobe, “Discussion Mining:
messages. The proposal system was evaluated as e1Te{ga;l/énnotation-Based Knowledge Discovery from Real World Activities,”

discussion support by the speakers. Additionally, most of proc. of the Fifth Pacific-Rim Conference on Multimed®art 1, pp.522-
audiences said that short sentence based post is convenierﬁf?’lé 2934- VL i 4 S, Kunito. “Visualizing the P .
H . Suginhara, . lura an . Kunito, * isualizing the Process o

because the Input work of Sh(_)rt r_ness_ages from ke_yboam[%]s Lesson with Digital Pen System and Increasing Interactiéngc. of

not a heavy burden even while listening presentation. And nteraction 2010 pp.135-142, 2010 (In Japanese).

also there was an opinion that the meeting with the proposdl U. Cho, M-MMatfsumuSra anﬁ RM. Taniucdhi&a, érlgO-G?nﬁraggnh of
e IScussion-Map from speecnh-recognize nu c. of the t

system was more exciting than the ,usual because the rneSSaggnnual Conference of Japanese Society for Artificial IntelligeB&S-

board was frequently updated owing to the short sentence, 5, 2006 (in Japanese).

then the virtual discussion could be developed along with tffé H. Kachigi ande-I Kaku, "A Meetg\% CI?pl;ure System based on P?rtiC-

: ; ipants’ Nonverbal Interaction and Collaborative Annotatiofroc. o
progress of real presentajuon. Thgrefore .th|s paper concludedInteraction 2011 1CR3-6, 2011 (In Japanese),
that the proposal system is effective as discussion support for

all participants in dialogue situation.
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