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Abstract: Nowadays, distance joint classes using video-conferencing are held even in many elementary schools in

Asian countries. Distance joint classes using video-conferencing have been held between the schools of Thailand and

Japan for more over six years m our continuous collaborative research activities. In this paper, we would like to report

about the series of activities on distance joint classes of Mathematics using video-conferencing held as the subject of

integrated study between the elementary schools of Thailand and Japan in February of 2006. The contents of

Mathematics classes were Puzzle game of figure using coins and Measuring the height of Buddhist Pagoda and Mt. Fuji

using ratio method, etc. In the procedure of these activities on distance joint classes of Mathematics, the consciousness

of students was examined using questionnaire of Feelings by the method of Factor analysis. Named factors (results of

Factor analysis) were compared between each stage (prior-post) and also between the countries, and some focus points

were investigated丘om the result of Factor analysis. Result showed that Efficiency of Arithmeticノ′Mathematics Contents

m Integrated study and the series of Study Activities enforced students to learn stage by stage, and Pleasure, Interest

and Affinity were based of the series of study activity to the Final.
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I. INTRODUCTloN

Practical usage of e-Learmng in primary education and secondary education should be the mixture usage of

distance learning media/equipments, not only e-Learning/Web site contents. On the mixture usage, e-mail, Web site and

Web BBS might be used as Asynchronous media, and Web chat and video-conferencing might be used as Synchronous

media. Nowadays, distance joint classes using video-conferencing are held even m many elementary schools in Thailand

and Japan. Authors continue researching about the educational efficiency of distance joint class using video-conferencing

for more over these six years under Academic Agreement between Kansai League of six Universities/Faculties of Education

(HyogoUE, KyotoUE, NaraUE, OsakaUE, ShigaU, WakayamaU) m Japan and 40 Rajabhat Universities m Thailand.

Ordinary and mainly, the contents of the activities on international distance joint classes are Interchanging between
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students; introduction of themselves, playing some games, singing some songs, eto. However we 中ink 中at the educational

efficiency of the subject study need to be investigated as the contents of the activities on international distance joint class

using video-conferencing, not only interchanging activities.

l土OBJECT

In this research, the experiment of Mathematics study has aimed to be taught m distance joint class of integrated

study using video-conferencing in order to prove the validity of the Anthmetic contents as the contents of the study

activities on international distance j oint class using video-conferencing.

日. DISTANCE JOlNT CLASS

Distance joint classes using video-conferencing have been held between the schools of Thailand and Japan for

more over six years m our continuous international research activities. In this paper, the series of distance joint classes were

held between ue elementary schools of Thailand and Japan in February of 2006 is some to be reported. The number of

Japanese students was 49 pupils of　2　classes in 5th grade of Hatano elementary school in Kameoka-city, Kyoto

municipal, and ue numbei of Thai students was 59 pupils of 2　classes in　5th grade of Jirasart Wit血aya school in

Phranakhon Si Ayutthaya. The distance joint classes used the video-conferencing system through international ISDN

telecommunication line.

Pic.1 View of distance joint class of Hatano Elementary School, Japan

On the negotiation and the preparation for distance joint classes, the teachers on the both side exchanged the

cu汀Iculum and the flow table of the activities of distance joint classes. The curriculum flow plan of first activity in distance

joint class activity that was proposed丘om Japan side is shown in Tab!e 1.
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Table 1 Distanсe JOint Class Aсtivity Plan 2006 (Flow Of lst aсtivity -р「OPosal f「Om JaPan side)
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lV. CONTENTS

Mathematics contents of distance joint classes丘om Japan side were the Puzzle game of figure study using coins

and the Calculation problem on the estimation on the temperature of Mt. Fuji summit (the highest/symbolic volcano of

Japan) using ratio method of decline for the first distance joint class. And the contents from Thai side were the Puzzle game

of calculation study and the Calculation problem on the height of Buddhist pagoda using ratio method for the second

distance joint class. It seems 中at the ъou Thai students and Japanese students grappled wiu each Mauematics problem

wiu high eagemess. The solutions of ue ъou students on tbe quzzes and problems were presented and exchaneed toeeuer

by using corns, balls, pictures and worksheets through the document cameras installed in video-conferencing system.

The problem of Mathematics puzzle game of calculation study was proposed from Thai students for the second

distance joint class. The worksheets were translated and prepared by Thai language and Japanese language for the both

students. The both students made effort to find the solution that the sum of balls to be 20 of each three sides moving only

one pair of balls. Then the proce血res of ue solutions were preSеⅡed丘om Japan students. So ue corr<ect answers and

another solution were presented using real balls from Thai students also. It wasted about 15 minutes for this activity.
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PiC.2 ShOwlng SOlutiOn Of Mathematiсs Puzzle game Of CalCulatiOn study -JaPan side

PiC.з ShOwlng SOlutiOn Of Mathematiсs Puzzle game Of CalCulatiOn study -Thai side

The Calculation problem on the height of Buddhist pagoda using ratio method was proposed丘om Thai students

for the second distance joint class. The worksheets were translated and prepared by Thai language and Japanese language

for the both students. The both students made effort to calculate the solution about the height of Buddhist pagoda. Then the

procedures of the solutions were preScnted丘om Japan students. So ue corr<ect answers and another solution were preScnted

using the document camera丘om Thai students also. It wasted about 25 minutes for this activity.

PiC.4 Р「OPoslng Calсulation P「Oblem on the height Of Buddhist Pagoda using 「atiO method -Thai side
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PiC.5 ShOwlng SOlutiOn Of Calсulation P「Oblem on the height Of Buddhist Pagoda using 「atiO method -JaPan side

PiC.6　RePlylng anSWe「OfCalCulatiOn P「Oblem on the heightOfВuddhist Pagoda using 「atiO method f「Om Thai side

V. METHOD

In the procedure of these activities of distance joint classes using video-conferencing, the consciousness of

students was examined using questionnaire of Feelines by tbe method of Factor analysis.

The investigation was examined on "Prior", "Post of the first class" and "Post of the second class"; three stages

of distance joint class, respectively m order to grasp the transition of the consciousness of students'Feelines on tbese study

activities of distance joint classes. The questionnaires were prepared by 27 items wiu　4　categodes by Thai language and

Japanese language for the both students, who were requested to answer intuitively by five steps of SD for Factor analysis

processing. The both Thai and Japanese Questionnaires on the consciousness of students'Feelings are shown m Fig 1 :

Thai language -left, Japanese language-right.

The coefficients of the correlation among the items were calculated and the Factor analysis was examined by

Pnncipal Factor Method with Direct Varimax Rotation. For the extraction of factors, the first factor was extracted from the

value of Factor loading more than 0.6, and the following factors were extracted from the value of Factor loading more than

0.5. After the Rotation, five factors were extracted on the consciousness of students'Feelings.
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Fig.1 QuestiOnnai「es Of COnsCiOusness On Students Feehngs -Thai Language (Left) -JaPanese (Right)

∨土RESULT

Post of the First Class in Japan, The items, "14.Happy to study with Thai students.", "21.Want to go to

Thailand.", "lo.Want to know more about Thailand." and "24.Using PC in class is interesting." were extracted as the first

factor at the post of the first class. And they were named as the factor of "Interest" once. The next items, "19.Know about

class of school in Thailand.", "22.Know about situation of class m Thailand.", "1 1.Know about Mathematics of Thailand.",

"zb.Know about Mathematics solution of Thai." and " 13.Know about money of Thailand." were extracted as the second

factor. And they were named as the factor of "Knowledge of partner country and knowledge of mathematics". Alfa

Reliability Coefficients was a-.46O as the first factor and a-.923 as the second factor, validity of factor extraction was

confirmed to be enough high. Each factor of each stage was extracted, interpreted and named similarly.

Extracted factor loadings at Post of the first class of Japan side are shown representatively m Table　3.

The result of interpreting and naming each factor of each stage in the both Thai side and Japan side are shown in

Tab!е　4.
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Table з FaCtO「 LOadings (Post Of the lst Class -JaPan)

Items Factor 1

14 Happy tO study with Thai students.

21 WanttO go tO Thailand.

18 WanttO know more about Thailand.

24日sing PC in class is interesting.

19 Know about class Of schOOl in Thailand.

22 Know about situation Of class in Thailand.

1 1 Know about Mathematics Of Thailand.

26 Know about Mathematics sOlutiOn Of Thai.

13 Know about money Of Thailand.

25 Important to be friends with Thai students.

27 Want tO see the drawings Of Thai students.

8　BecOme tO be sincere Thai students.

3 [ⅡOy class with Thai students.

4　Feel the same thing with Thai students.

5　KnOw about three seasons Of Thailand.

2　Remember the names OfThai students.

20 Difficult tO speak through VCS.

12 Difficult tO listen through VCS.

17 Feel shame tO speak through VCS.

lO Difficult tO watch the flame OfVCS,

Percent Of Variance (%)　　　　　　　　　　　　　　　14.2　　　　1 2.7　　　　1 1.7　　　　　6.8

N=48, Principal Factor Method, Direct Varimax Rotation, Rotation-8, Cumulative Percent Of Variance(%) 52.0
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Named factors were compared among three stages (Prior, Post of the first class, Post of the second class) and

between countries, and then some focus points were investigated丘om the result of Factor analysis. It was surmisable, result

showed that "Knowledge of partner country and Mathematics" extracted and named as the second factor at Prior and Post

of the first class made transition to the first factor at Post of the second class in Japan side. And the similar results were

grasped also in Thai side. It was considered that the efficiency of Arithmetic contents through the series of distance joint

classes. Moreover, "Will for interchanging" extracted and named as the fifth factor at Prior, continued m the series of the

study activity to the Final. Besides, "Difficulty on Using Video-conferencing" was disappeared at Post of the second class.

Table 4 Naming of FaCtо「S

Р「iO「 PoStOfthe 1stC ass PoStOfthe 2nd C ass

JAPAN

FaCtO「1 P easu「e -nte「eSt Knowledge-COunt「у′Math.

FaCtO「2 Knowledge -Math.′COunt「у Knowledge -COunt「у′Math. JOy′Affinity

FaCtO「з DiffiCu-ty& DefeCtOifVCS W …fO「-nte「Chang-ng W …fO「-nte「Chang-ng

FaCtO「4 (No Naming) Affinity TenSiOn′DiffiCu-tyOn VC

FaCtO「5 W …fO「-nte「Chang-ng DiffiCu-ty′DefeCtOnV.COnf. DefeCtOnV deO COnf.

THA

FaCtO「1 Knowledge-Math.S COunt「у Affinity

FaCtO「2 EXPeCtatiOnfо「-nte「Chang-ng Knowledge -COunt「у

FaCtO「з W …fO「V deO COnf. DiffiCu-ty& DefeCtOfVCS

FaCtO「4 AnXiety′DiffiCu-tyfO「VC -nte「eSt

FaCtO「5 Affinity W …fO「-nte「Chang-ng
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Vl土DISCUSSlON

Monya mentioned that international cooperative distance learning fosters creativity m mathematics education

(Moriya, 2004). It was investigated that efficiency of arithmetic/mathematics contents in Integrated study and the series of

study activities enforced students to learn more through the series of distance joint classes, and it agrees with the conclusion

of Monya (Klaus-D.Graf & Seyi Monya, 2006).

The factors named as Pleasure, Interest and Affinity, Difficulty and Defect on video-conferencing in this

research, were considered also m previous series of researches of Sasaki (Sasaki, 2004) (Sasaki & Mankhang, 2002), etc.

∨日. CONCLUSlON

As the conclusion, the focus points were considered as following:

1. Efficiency of Arithmetic/Mathematics Contents in Integrated study and the series of Study Activities enforced students to

learn through the series of distance joint classes.

2. Pleasure, Interest and Affinity were based of the series of study activity to the Final.

3. Difficulty and Defect were still remained on distance j oint class activities cause of using video-conferencing system.
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抄録:近年,アジア諸国の小学校においてもビデオ会議を利用した遠隔協同授業が行われている。タイと日

本の学校間においてもビデオ会議を利用した遠隔協同授業が6年間以上も続いてきた。本編では, 2006年

2月に,タイと日本の小学校問で,総合学習の学習内容として行った,ビデオ会議システムを利用した算数

の一連の遠隔協同授業の実践について報告する。算数の授業内容は,コインを使った図形ゲームと比を用い

たタイの仏塔や日本の富士山の高さの計測などであった。これらの算数の遠隔協同授業を通して,児童の意

識を調査用紙によって採取し,因子分析を施した。解釈命名された因子を授業実践の前中後,および両国間

で比較・検討し,因子分析からいくつかの結果を得た。回を経るごとに算数の学習内容の影響が表れ,学習

する楽しさや興味・関心,親近感などが,最終まで持続したことが分かった。

キーワード:遠隔協同授業,ビデオ会議,算数・数学
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