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using System;

using System.Collections.Generic;
using System.Ling;

using System.Drawing;

using CHaser;

namespace ul5NaganoBot

{

class Program

{

O 0 NN R W N =

—_
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A VAR VA
private static Client Target = Client.Create();
static void Main(string[] args)

{

—_ = = =
N

while (true) /il fHI3C

—_
N W

//GetReady H 5y DR —> FTHFD
int[] value = Target.GetReady();
value = Target.WalkUp();
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}
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2 else if (value[5] == 1)

3 {

4 putmode = "Rigft";
5

6 else if (value[7] == 1)

7 4

8 putmode = "Down";
9 )

10 else

n A

12 putmode = "off";
13}
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if (putmode == "Up " )/putmode D 7T put

{

_ =
N W

value = Target.PutUp();
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o

else if (putmode == "Left")

{
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value = Target.PutLeft();
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From Introduction to Information Technology to Data Science
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In recent years, the need for data science education has increased. In university education,

introduction is required to be a required subject regardless of the student's affiliation. On the other

hand, the university curriculum is well organized until graduation. Therefore, there is no room to

incorporate data science education additionally. We included data science education in the content of

the class to learn how to operate a computer to balance these. In this presentation, we report on the

background and how to actually change the lesson content.
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A Lesson Practice in University and Support Functions

of e-Portfolio with Design Map to Enrich Learning
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Abstract: In the age of rapid change in the future, it is conceivable that knowledge acquisition and
creative problem solving will be carried out while utilizing ICT effectively. Therefore, it is necessary
to build a e-portfolio of continuous ICT utilization by using a ICT utilizing competency model and a
ICT utilizing reflection tool. In this paper, we describe a lesson practice at universities that use a
design map to enrich learning that have been considered so far, and try to extract support functions

as an e-portfolio from the examples of the lesson practice.
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Evaluation of Course Type CALL Material by Learning Style

Chunchen LIN
Tokyo University of foreign studies

This research evaluated 3 types of teaching materials with different design philosophies, which are

exercise-based courseware, Japanese conversation learning materials using TUFS Language

Modules, and courseware based on elaboration theory, from the perspective of learning styles. Based

on past questionnaire results, the

"sequential and aggregate"

category has had a significant

difference. This research presents the results of interviews of Japanese learners with "sequential

and aggregate" learning styles who have used the teaching materials.
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In system developing along with developing process, development documents are written in each

process as products. Therefore, engineers need to have not only programming skills but also writing

skills. I want to provide education of software documentation for students who learn information

technology. But in school curriculum, students have little time to write development documents. So,

I want to build extra curriculum that consists of introduction, skill up, application. I want students

to realize writing skills in introduction part, to learn technical writing in skill up part and to have

experience of software documentation in application part. In this paper, I introduce education

contents in each step, results of education using these contents. I examine that students are

conscious of educational aim.
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Recent ICT development has enabled learners to pre-learn by watching lecture videos. However,

merely watching lecture videos may cause learners to fall into poor readiness for next lesson. We

have made a hypothesis that buzz session relevant to next lesson theme prompts learners to high

readiness. We assume that high readiness consists of activated scheme and intellectual curiosity. In

this paper, we discuss the concept of “buzz session on pre-learning” based on the hypothesis, and the

system design toward realization of the online “buzz session on pre-learning”.
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Discussion on an Evaluation Method for PBL
and its Visualization Method of Learning Processes

in Information Studies

Yamada Masayuki "', Kondo Hideki 2, Tohyama Sayaka™3, Ohsaki Ayano™
*1 Seisa University, *2 Kyushu Institute of Technology,
*3 Shizuoka University, *4 Advanced Institute of Industrial Technology

The new course of study guidelines for Japanese high school “information studies” classes was made
by restructuring and reorganizing the existing subjects. In the present study, we focused on “attitude
of participating in information society” in new curriculum of “information studies” and examined
assessments of project-based learning by visualizing learning process. Specifically, we analyzed
learning process of student staff when they performed tasks at an interactive learning classroom “M”
in Iizuka campus of Kyushu institute of technology. We collected cases of specific learning for each
learner and visualized patterns of logs accumulated in SNS weekly. It was found that the learning

process for the entire organization could be reviewed.
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Teaching and Response Environment using Pepper based on
Learner's understanding

Yuto TAKANO™, Takahito TOMOTO™
*1 Faculty of Engineering, Tokyo Polytechnic University
In recent years, research about a teaching behavior of robot has been performed. If the robot can
teach properly, it will help teachers to teach lessons. In order to teach properly, it is necessary to
obtain the learner's understanding. By acquiring the learner’s understanding, the robot can support
the learner adaptively. Therefore, in this study, we constructed a teaching and response environment
for adaptive teaching activities according to the learner's understanding. In this environment,
Pepper conducts a lecture and then acquires the learner's understanding of the lecture. After that,
Pepper gives a response with lack of learner’s understanding. The note rebuilding system is used to
acquire the learner's structural understanding. Through the evaluation experiments, it was found
that the learner's understanding was improved by this environment, and that the learners accepted

the lectures using Pepper.
F—U—F Ry b, EERXE, V7L s VK, BT 4 — KRy s
1. [FC®»IC

2. IMS (Intelligent Mentoring System)
W, BAR Y MOEE & RAT S DI b T

VB, mRy MREEREBE T s 2 LT, e WEDURAROFHEES AT A (edearning
EORBNEY YR EHRIICERT B 2 L avarg A7 AEED) EBRTERANOAONSWEE
T B, By F SRR AT 5 - iok2ess  HighLevel Interaction U Y —2= (HLI J Y —2) &
S ORI A BURT B L E R 5. faE Dy Low-LevelInteraction U Y — % (LLI U Y —2) {253
LT % IMS(Intelligent Mentoring System) T/, O, Zaun O A TS B ORI - BRI,

223120 0 DA IR RS SE BRI A B U SR A 4T > T DHUREEZHEE T HE 2 AL L, @MU AEA &
5 L5l MEREARET S LcEEEy )Y YAT AERRT B, RERTTA LY
LCaf SN R 2D, T o oAR T,  RRERRLE. g, Ay ey a7
B O EALR IS U T S 72 B E B 247 5 7= 2 (IMS : Intelligent Mentoring System) & FESS.

DI - BATEEE A S L 7=, = OB Tl Pepper % Low-Level Interaction TIX5E#H O W72 ik %
FIR L, B0 Efie 2BE~oddemmrrEmL <«  ITPRVRROA X ET 73y THLOIIHL,

B9, HIFIEE AT O = blc, SEEE OB & High-Level Interaction & (3Hf7e B %% 1 5 @R D
Wil ST — 4 TRIBT B UER DS, Tofn 1 FFTIYAITHL. SOAL STy ET
AR ALOOR%E L, /— R BT (v 52 LT, FEHEOFEBE, MEHAALEO®mKRD
7y A7 BT 5. RBTE pMEL SRy — /T AERRT S S EATCE 5. HLLY Y- x g
5 EMHTT 5 = & ISR BRI 2B, 8 HADERT S 2 L TR OFHORB LR

—165—



II\ ') A

e e DEREEA b
ODERAR
! (A THE ) » MO
Weo,, HUEGT AMERETL. y
v AR TERSIRET IV
X T et Y
wE . e
TR, it 1o FRN
HUI Y =2

1IMS OHZREO

TAHZENTE, I HLI Y Y —2%2FHT 22 LT
FEEOHMBRNE LTIRETL L BARETHS.

3. BEIIHNTLIEMBERED-OHD/ —F
JELT 4 VIXEVRAT LA

AR D@L BWT, #
RHEORME L7 FH A P RINICERT 57200 X 27
EREEFEICEZ D EEEHNE LI =NV ELT o
VIOHRERRLE. 2O/ =RV ELT 47 HR

, VBT —va VRIS

Tlixd 50 UDERE PMER Lok S & k%,
LESSL & LCHEEEFICEZT,

18 % D1 e & AR /3l L

FIHESE 21T D 5 2 & CHIRE LB E OB Y 23
THIENTE, FHEITEHZORY ICAIEIZZR S
ZERTES.

31 /—hFYELT1VTAXDFA

J— RV T 4 o7 AL, Kit-build %7
BHALEZLOTHD. Hf%
BHEPMERRT DR SN RER e ) — eV oL
WO ERERIZ A EIL, FEE ICHEE LT 25T
5. Fiz, h””%i»lfl CiEidha W THEXEZTITH 7=
DEFEEORELRIIBETHENTE L2 LR, F
BENBH OB AHET L2 b T, BRHE
INEENBROEMR N IR T2 b TE 2.

LB T — g R

32 #@iE

— MU BT 4 7T, WENMTONT ST %
kIS L35, oG kSN b oL E, EER
EFTICRIH SN D Z L DZ W, VRN, K, EREE,
Mo~y 7, hEOBXEHWEZLOEZFHATS. /
—RNVEAT AT VATEADA L H T 2— A% 2
WRT. =N EAT 4 VTV RT ATEE O
BEREZK3DOXIITMABER L ATV R NI HD
W EIZAT ). ZOBMERERE ATV U E2FEEIC
HWUNCH AN TS5 2 & THARRM OB AL =

ENTED. 72, HFBAKRE LT, PR LESE
TLEFHYEFEZ LA, B EEREFXIC
DWTIE, EF#EEBET L. £z,
varY 7 b7 TR OEEESEAVHEEN
RIS, ZHUEARRH TN T [AEERICES &
Wo e iiE LR CHEE AR - TR Y, BEERZER % B%
DFLHIZATHEBEOSNED LD,

| (SU.BGY“FHDMM

T T —

(snm DATABASES,

| (#—Mﬂﬁ

‘ [ F—omiEm

||

[,: —$—ADMIR

[?——ﬂlﬂﬂﬁ!

| [ F—TIAREE

A A A AN AN A

(SELE}T rame FROM class WHERE code=10001,

e | 1P

2 /—bFIELTAVIVARTLDAVE T T
—2@

:

2-2

23, EDEED
3L AhEE || Behaekk

K3 ATILbVEBSESR

4, BEVATLA

ARFIECIEIRE S O IMSWIZEIF S HLL U Y —2
EHHTL2HALOD ) — NI ELT 4 T AT A
A LRI OBGZ1TS. /=R EALT 4~
TYAT KERNWDZ LT, FEHEOBE I NS
ERETHZENTES. ZORG LT — % Ofifbr
AT T2 ’ﬁyx%Am%%%ﬁi

PREICWBETS h

q

<0A#
@” F1H
by % e é YK 2 - TR
KKy b % T BARS SmH
& LIRS E .

VEBmRRE b £ (< LR M |

X4 SRTLOREN

—166—



VAT LR OO D FFEE PHP, HTML % F/H
Liz. RVAT AL, /—hMIEAVT 0 7T TRET
x5, Mg bInieTr— 2 %ZFH L PHP TIE#HE
EEREOREZITV HTML (cE&XHLE1TH. =
OEXH L7 HTML % A% CTHH3 2% Pepper T
FRELD T & TRAEEITD .

41 FRY¥IEDT—2WE
FEFOBEMRERIFO T OIZEHARL ORISR L /) —
FNIBEALT 4 TV AT QR L. 7 — U B
NT ATV AT ATRSTE T —% 25| LIER
HEET> TN B LT —213Y U —idEic 7z
STRBYEBRHEEZITHI D, oY) —HiEx2K 5
DL 1, 2 W8, 1,2 WEORIRIER & opE
TLITHTL. FOR, BRRLTRBL T XL, 7%
Z M TR RLSIEFORFERGT 5. 07—
ZFRIH L CTERHEZIT> TnL.

©

M5 EIEIZATFoN-T—4

42 BEEOIEFEZROHE
ETHEEZIT O EENS, THUBOBERZ R L
NUBEOBEFZDITZ I DREWVGAEEMRE L, /NS
AAREMRET D, ZHIXIE LWEFBEEA TE TS
OPRHEETE L. FlziE, K6 Tixidtos TWVHH
ik T4 L 2) OffRE T4 L 3] DIEFEKRETH
L. ZOWE 4 DRI 2, 3K TVDETNES TN
. Lol 1E& 2 38, 50FRITE#HRS TWRWDT 2,
3IX1 X% T4 XVANCRD.

HHERETD

E 1

BREAZEESD
& 4

X

BRETISA/AITA
na

=% 3
READHD
E% 5

X6 IRFREfRDHIE

O & D ITIERHIE Z AT WVIEFFBEFR OB IEZAT 5

43 BEEORET

WICIERHEZAT oI BB T L ITBEEZREL T
WL T OE DI, BB L ICEEEREEIRE L
TV, ZOEEERIICESR T & OREZ T AED

BEEHTEPED Z LICK VEEEORSEIT).
(ZHBSEEZ 0.6pt L ETHI AT 5 2 & CTHSEE

DEWE D EREGTHZENTED. ZOEEENRS

WS A IEF IC Pepper (CfREL 2 TIOE 5 2 L THEE
o DRI EATZA D LI b,

[Fr—TFHiehi-BE |[BEERK —BEBEB DR ADEE (10AH)
| -1pEE 1.4pt @ SA
2N
- 2PERE 1. 3pt sA

\[{4 X 0.5(5/10) = 0.7pt T/a x0. 2>>/10<1 28pt } T‘% X 0.8(8/10)= 1. 1Zpt]

®7 BEEDRDA

5. FHMMnZEER

51 EREIE
ARHFFECL, Pepper ZFIH L TEREZIT . EERiX
REL T T2RIFERML, #HHE 1N LHEHRHE 6 AT
79, ZRUCE D FEENEAL 151 TOREELT
ST EOFEMRL, ERORELRE LI BRER
DFENRAMBT HENTES., ZOFERT
TR D HIRIGEY & e L IR E
25, TOM#EEMAL, /—RNIEAT 4T UR
7 D K D BRI OBAG 21T 9. T OEAG L 7 HiR
PRI A ARFZE CRIR T 5 BRI E Y AT A &R LR
Wrd 5. fiffr Liz7 —% %% L Pepper M58 HIZ
xLBIRIEE 21T 5. Thic kv, FEFIXAaFOM
MORREE TR T D Z LN TE, A OEIRIREE(E
ETHZENTED.

X, Pepper (

52 EEBRFIR

MRELEFEIBEREL AT, BEHE~0FEH
REMRT DTOEREITo72. ERIZ2ENTHIT T
EL, WHREIXIALE6ATHD. ERTITET,
IZ X DEEBEEAAT O GELOBRPIZ/ — M) BV
TAv T EERL, B LET—4 %1 L08Rk
DFENT 2 ATV, 8 E 378 - T2 55 O fEdi % Pepper (2

Pepper

—167—



TOEL. MHROKEELHAL, WEKTREL O —
=PV EANT A T aERL, T X ERET 5.
C DHIRIEERT L % DT — Z DI K > TRl 24T
ol Eie, EBROBRIZT o — MG ARE) & Ei L.

8 KL AT LOFRAEH

53 EREREEE

BEfE & L ICIEE R ORIG & BARTET AT & % CHg L
TAERAER LICRT. £1 LY, 1FEROHKEKHK
7R BAMRIZERI D O FE E LB L Tuvie. OGRS,
HPAWEETH 555 3 B IC SV TIRMLE 2 - 4B 3
L FE LT, ZORER, Pepper 13 3 BEE B IZ DWW T
DEFFRH 2 ATV, FERE U CTHIEE % O PR3 W]
ELizEEZOND. £, 1 ATOERE 6 ATO
ERTREREBIAONRE DTN EDBL B L Pepper
ISR AT o T2 BRI\ R DARA- I3 T B AL T2

WIZT o r— MERO—EE2E 2 12537, QL &LV
Pepper Wil RICx LFEF X LREDND
BT Mol b EXTNDZ ERSNE. Ll Q2 &
AR O EIZR LTI g B R R

21 /—FJELTA VYT TOEER

BlnEhET | BURIEEI% 725y
1ME R 100.0% 100.0% 0.0%
2 F&JE A 61.7% 65.0% 3.3%
3 [&JE A 43.7% 64.6% 20.8%

xR 2T7U5— rDERGHE)

R E#IE AT

Q1 Ny R—DEREET DN LT Do T 3.86

Q2 Ny N—DOFHETHERENE LT EENETN? 3.29

J—=FRUELT 4 THD, Ly =0T
Q3 2.29
PR LW E K U Lamn?

LEFo ZORITIRD Q3 NEHTHDL EEZD.
Q3 TlE, Ny /N—O#ESE 7RI OV TEE LS
BWEWIBANELNEZ., TOHEEBEO L LTH
STEEN IO T TILTTHY, Y—Aa— K&
B EFTHBERY S5V EWVWIERNREONZZD
MOBRICB T DFIH G MEL D, £, FHiEoH
7 @A E b E D) ICOVWTHERBOLEND 5.

6. BEHYIC

AWFFETITFEE R LBEISH 2 B 217 0 FH R
O LI ERZ1T o7z, Z DO &t
Ry N TiTolz. vy FTITH 2 L2k AM
DFERTITFEMOEE LV, FEHEORD & I A
THZENTEMRRAEITO) ZENTED., ZTDTZDIT
J—=h I ELT 4 T AT LEFIH LGRS
T2 ERG L. EOT—FER AT L THHA L
PEfg = L DAY LEBREEEATIGTH I L TEEBEDOR
ERMENEZERTLAZENTEL LTS, &6
ARV AT D IO TC R EBR 21T - 1o R, F#EE
X LT RA y h SR EITOMRT 5 T & TEBE
HomERRAD D Z ERERTE., LorleRy
N COMEHCITIEHGE K ORGEZ S 2B & i
D RKEETH HIENH DH. 5% OEE LT Pepper
DIHEFEDIERE &, F2 0 OFEGE 57 23 B LoV fig
WD TIEE R TOMEND D .

Ll

ARAFZE D —FRIX R E - LA ZE(C)(18K11586)
Bkl X 5.

Z2 5 X ®

(1) BRERA BB RTE & L CoRE TS AT L,
<FESFERFLFERLFOT 00T 4 T RO FEE"
fFgE-(% /)7, N LHEE S5 3CEE, vol. 30, no. 4, pp.
481-485, (2015)

(2) HAZR, VB "ERICKT T 2 EARED -0 D ) —
MY BT ¢ o TIEOIRE L SR AT MO - FHI

CHE VAT AMEWRFAHE, Voldl, No.4, pp.264-269,
(2014)

—168—



JSiSE Research Report
vol .34,n0.6(2020-3)

Web FANSBICH 1T 22T LT U A DBEHEXE

AT EET, MR B\ET, KB L2 K& 27
1 BERBERE 2 LEAGRSFRHTKRZRRF

Reconstructing Question Tree in Web-based Investigative

Learning

Natsuki Morishita*1, Akihiro Kashihara*1, Koichi Ota*2, Shinobu Hasegawa*2
*1 The University of Electro-Communications

*2 Japan Advanced Institute of Science and Technology

Web i ~22# TlX, Web U Y —2Z2@IRL, FEBEICOWTOMMBEELR2NS, FSEHAZ
MM L LTRML, FAREA L ZOMFEE ST U D2 ERNICID 5. FHLIEIhETI
Web ~FEEHET NV ETFA L, FERITVAMERORBEZES VAT L 2RFE L. £, 78

L T OB A 2 KRS 2 13 E VT VA 2T 2 Z E RS TH D, T 2 TA
TIXFEBEVPREALZ @ L TR LT O RGER VAT LERETDH. KVAT ATIEIFEE
DU Z T —~ LT H VR FE2ERT 570t 22T 7 MEL, £7 /Ll 0 IR % i RE

TOXEY =N ERHET 2L T, FEFCLDEE ST VAR LERET . ARTIE, TOZR
DIRFETZOIZFERE L T2 —AZXZ T A IZOWTOMET 2. EROKR, MEFDRORE CHEEITH
BTERD TN, PREFIIRG ITRIBLHEED LI U LS 2 i ghote.

F—U— R Web, fi~%E, HEAZE, BRER, @F7L

¥ L7z, £72, iLSB I X » THEE O ERERME &
NDHZ L EHMHENDTZW,

UTAE, BEBS IR RN K B IEHIT e ABFZETIE X 0 < ILSB I X o TIER S =8
DERNEER I TNDHO, K IZ Web fiFEHOH TF U FRFATE R OWTERET S 2 LIZER L
B, MIOICE 2 b (MRS (o3 L T, 7o, OO, FE LA E B T 5

1. &I

F—U—FRRICEI o TEREZMRDZT TR, E
RN R E SN 2 €, WIHRREIC B 2 E H I
DWTHEETHZ LT, FIHFREIC DV TOMERERIC
ZO, KRR EBETH L THD.

T XA MM LT R, Web FHAEE CIXEE
NEATFHA EZOHAEFATRIRE 2R T FE T
VAN Z 5N TRV, 207, FEE 1T Web 22
OB T, FEHEBGNFEHY VY —AZER LN 6,
IO WTHATRTEA 22 O EOM o L LT
BB 52 & GRERE) <, FEF U A EAERT
HZRENH L. OEY, Web FH~EHE 2179 20121,
HFROREGE & 7¥ 2T U A OERE [AIRFITAT 5 B
HD. TO, FEITHDDRAMIEAR D ENG),

FATHRIE T, Z 0 X 5 7 REICxH LT Web fi~5
BravZADET N WeTH AL L. MAT, €7
VR DIZFEE TV A OIERE IR & 5 ;Y — L
interactive Learning Scenario Builder GLSB)® % [

7O FE Lz ik RV D5 DS & L CERAGE
AT 20BN H L. L, FEENFEE LTI A
EMIALD TE RN ERH D, ZHIAESE L7k
DRI, WIEEE & = O BEIE B A WA | HLR
T5 ETEEITREEEHREALHBMOBRZRN AR+
BITmHTh D, LIENoT, AFETIE, FEEMN
ER LTc 8 ) A OMIBIc L v, I EE 7
—~ LT HUVR—NOHREEKRT D255 RMET 5.
T, TOLDITEERENRFLE TV OB 1
Y RAEETNELTCTVA L, TOETMITH-TZ
XY — % iLSB OfRE L L TRk 5. ik
v, FEEFOFE TV AT v R EGTE K
17 9.

—169—



2. WebfArRzxH

ARETIE, £ Web il ~EEIZHOWTEN, KITHKk
ITHFZRICB W CTIRE S L7 Web fiRZEEHET L&
interactive Learning Scenario BuilderGLSB)(Z-2>\»
TikR%. 20 BT, RFEICET HMERE BIZ
DN 5.

2.1 Web ARZEE DHH

Web i~ Tlx, ZHECTIHR2ERY VY — A% Ff
> Web ZEHOH T, FEEBG N FEHY V— R 23R
L, FENEOBEMTEZITY. Zhicky, #8E
DSOIIARRRE S ) U CREFRMIIC RO, (KRR ik & A
LT HIEEHME LTS,

— 5T, Web fi_FEETIIT A MM D K 5 12%
SREFHA EZDIAFELRTFEH TV ARt
TWeRW, 2070, FEEFITMFEBE L FEH T
FOREEEFRIFFIZITORITIX R 50, LEER- T,
FRFOLBIZHDDRANAMBE NG, £, F
EPEDRIZONTHLOFE 7 at AN RHPRIZRY
KTV, 207D, WIZERT RS HoMREDERIC
BITEFEEORELLT RS, b b,
WIHRRE T 5 U CHERA IR R R ik A i %
FXENVLETHD.

22 WebfARZEZFETIL

AIET CIR A~ 7= FE AUk L, B T8 Tl Web #/
PEREFNERE L. ZOTTAEK1INFRT LD
2 Web U Y — AR 7 = A X, Navigational
Learning 7 =A X, iREER 724 XD 3 2O 7 =
ARZE VBRI TWD, EEFTIZDO3>O7 =
A REESTRENPH TR 5 E THIRINICHEY K
LT, FEHUFT VA EERT S.

B 1 Web #i~FHET L
(1) Web U YV —R¥ER 7 = A X

Web U Y — AR T = X TIE, FHA1L Google
FEOMBZ DU EANWT, FEBREEART -V —
RTHLHMEXF—TU— REMBETDH. 2Nk v, Web
U =A%) Y — AL L CNET D,

Bz, FEHEES THERIERLIC O W TR X
W ThoRGA, MR U AT THIERIRRE
bl 2HFETH. LT, TOREFHENS, F£HY
V—AREL 72D Web U Y — R EUUET 5.

(2) Navigational Learning 7 = 1 X

Navigational Learning 7 = A X Tl%, ¥ & 1T
LLEFRHY Y =2 RBE LR L FEREIT O
TR, BPAREBZS—U— K& LCHit+5%. %
LT, il L% —U— FRIZEEBIR 7 & OBMRA
JETHZ LT, FHPEICET 5 HEMEE LT .

FEEIX Web U Y —REEERT = A A CTIE LTZF
BY =N, FAFHERBZ REHRET A
Mg B, TZbikFE) 280X IF—U—F
ELTIEL TS, REHHRT A oL LT T
ibikF ] NETF L7120, AEREMNET 57
ERRMFTEITHY Z Lok, THERRER L) 2B+ 25
HIGk# HEET 5.

(3) FERE 7 = A X

B T = A XTI, FEE IR Ll ik s
ZEVIRY, BIMRAHT LIZEHB O D L v EEic
SOENHATHHZERNL, HoEE L CTERMT 5.

Bl 20X, FHEEHS THEREREL ] oW CREHNC S
O WGE, BELZME» S NEEMET 2 &
i B & THUERIERE L ) O iR U CRET 5.

2.3  interactive Learning Scenario Builder

X 2 (2% iLSB @ Ul Z7~9". iLSB (X Web 77 7

T&H 5 Firefox®D7 KA & LT INT-. iLSB

IILLFOMREZFIEL TV 5.

® MmUY URERE

FEY Y —RAERIR, ET L7201, Web U Y —

AYRIRHAT O HhE

® X—U—RUFRY MY
INEL7Z5E ) v — AN, FEEA ZRICE

THFR—U—FEHHL, ¥—7— FEOBHRT 21T

9 T & T 21T O Hhe

o X —U— RN~ v e
F—U—RURTY Y HEEECTIER L 72 Fnisfg sz

RVIRD, SHICFESREXF—U—REHMoEE L

CHEER U, 8 L O BRI 217 9
ZETHEE YU A AT DR

F—T7—FURI b Y

i

RIS TR

n B —7— vy 7R

2 1LSB ® Ul

—170—



FRATHIEG T, FREY— U — F~ v 7RIS
BWT, SEEHDREE DR E B E L TEEE
A5 S852 6T, 2ANRBLATOEE T F
DR ERT FikaiRE L

24 AMEIZEITSHEER

ARRFFETIE, FE TV AL U THRERBIICHEATN
KEBRINHEEI L CES BT 5 Z LICEH LT,
ZDTDITFATEABDOBALBLETH D, T,
FEEXFALEABOBALICL Y, BHOHGEHDOAR
TSRO I ENTEHDOTHS.

UL, HEELZARRSB AT, PIEREE 20
BRI A M0 IR 4 2 LT E T NS HA Y
AT B OBRN AR+ 70 56, BB AR TE R0
VWO MENEZ D,

25 AMEOHH

AR CTIEFEHEPMREE T —~ L Lo LR —
FNOHWREERT 25 2RIET 5.

ZDTZDITAMIE TIE, FEENFEEH TV F 524
kT 57 et rEET b L. ZLTIRELEEE
TN - T= Y — /% 1ILSB ORE L L CTHEMET
HZ LT, FEHEOFEE TV AR T vk R Txt
LCRGEREZIT) ZE2HNETS.

3. ZFEIVFTUFOBREALFE

ARETIL, T TARIFRICB T DB DEREEZITH
WIZFE T VA OBIBALET L EET MITHES W
FIEBREEZRAT S, RBICKBEORMAEZIRRD.

31 AWEIZETHERIEOEE
BRI L 1L, S RE—FNWRD Z & ERT. KT
TR DML &%, WIRREEZ T —~ & LTI2FA

ENECHET S LHE— b0 BREERT 52 L Th 5.

BAKANZIE, FE TV ANOFEREE R L,
HROBESCHIE LTHRETHZETHD. i, #
A TR BNk & 8 HE DMUE ST 5 2 & L%
fiEExbND. TS EVHITEIE, A H
FoOHIREEE=F Y 7L, RORENRS -T2
BEICIRE BRI D EolhmEr, BEETH &
PMESNDEVIENHDHD, 2D, FEEIL
VAR— FOBEREERT 52 THEREOR 4330
BRDOAF43 SR DITR DL =8, FBEICHN
FETHEAT RO 2230,

32 ZFEISFVAOHBALETIL

AL TIE, FEHF VAo M#EELZ T —< I
L7z AR—FDORRENED —HEOBEAL T v X% E
T LTz, RET VT 31277 T 8 Y [categorizing
7 = A X, Ihierarchization 7 = 1 X ] & (lsorting
TxA R DIODT oA RTEoTHEREND.

IZ [lcategorizing 7 =4 X | (X lchapter making| &

lclustering| (23T 5. AKEiCiX, HERIERE %
Bz, &7 A ACBT BB L, FEENT O HBE
[ZOWTHATS.

categorizing
chapter X
[ making [ clustering

hierarchization

sorting

M3 FHTVAOBRILET NV
3.2.1 categorizing 7 =1 X

categorizing 7 = A A TI|X, FE I TV FIZEEN
LT — U — FEHWT, LAR— MNMIBITEZE
T 5HE &b, KEICKT HHiIZEMT 5. UFT
X, categorizing 7 = A ADIEFE TH 5 [chapter
making| & Tclustering] @ 2 D7 ¥ A TS\ T
TS

(1) chapter making

chapter making TI&, #E& v 7 U AIE E 5 ifkE
X—U— R LUR—bFOELIEHRTH. £7, iILSB
TFEEEDMER LI FEE TV A0, PIHEREE £
THREX—VY— NThd THEKRER(] DA OFREX
—U— R _TaEEHL, #EERTRT 5. [
12, iLSB X EFICK LT 2 ECH Lz @ik %,
BEEROBLN L LTIRRT D B RSNIBEEZ LI,
HERDIDLX—U—RRFE TV ACEENDY
GDH, 1 OBRL, BEERTH. M4 OflTlE,

M EkiRmE(b) oM TR Ioxt LT, NRERT
A HEELTGERRLTNA.

xwmars i i
13-

-
. 2 as s

& . mrALEBSTEE
- — Wik & B TRE
B FEF A |
L o FE
-
S
.l FroTTE \
-
- ’
= wR
- RE |
-
- £
e —
- aEHPH 2
= i
RayiR

4 chapter making Dl
(2) clustering
F 9, iLSB 1355 & 2% L C chapter making T
ELTHW o e Y — T — REPEF IR T

—171—



L FEEFIER SN Y — U~I\%H§b\f %

WK D2 BT 5. K5 IR THOGA, NEE
xﬂ%ﬁ/ﬂ EWIHEDE & LT, iLSB MR Lt%%%ﬁ
F—U—FRoHhrb [TgbRFE] Z8IRL TS,
B OBEX—TU— RIZKLTH, FOEDHiIE LT
SAEbLWWhEZ, FED ST D.

&

IEI.I
! H]
¢
H

I I I ]
x

5 I

a [ g

A
g

HE

y

%1‘
3
2]

LTHEIC
HLTITS

5 clustering D4
3.2.2 hierarchization 7 =1 X

hierarchization 7 =1 X CiZ, categorizing 7 =1

AR L3 L 2 BB & L CRBT 5. £

iLSB 13 BFICEL ZDOE L o ET — U — F
EHEDLDETEEFIERT S, FEFT IR RSN F

—U— K& 7 TORT DI & CTHREMBEEERK
T5. KelonTpHlogs, EThd [KUELSR] &
ZOEITH D DKIEEME) & NEm LR NERSh

5. 22T, [REEH) o DKE#E i) o
X, DKIEME) o WEm ER) 1) 7 %#5]<

IR RS AR T D.

BEOHDOETD
BRI
#HLTITH

B

iy AELE = e

6  hierarchization 7 =1 X D4
3.2.3 sorting 7 = A A

sorting 7 = A Cli¥, hierarchization 7 = X C
B Lo EH OB EEIZ W T, LAR— FOHK
& L TERHIDIAF A %Y TRVWEEIC, EXHiONE
FOEREITI 724 A ThHDH.

¥ 712 soring 7 = A RO Z Y. TKUEEH)] O

76WF%LTiF A OXKTHDH I
5’ /3?& DNTIHRARTH S TKEEE)] DO
Thd V?Kﬂ{%?ﬂﬁﬂ IZDWTIRR % &) HIRKEIED

o TWD. LML, — IR EIL, HoENrD

mwmﬁmﬂbfﬁ%%#&iéntﬁ I, TOER
BEMHTH22DIT2b0THD. 20D, 7
HEIZONW TR THHRIRIZON TR0 &GP
MZRRENAETTLED. 9 OBITYH, FEEIT

F*mﬁﬁjer&wyﬁ%J@mﬁ%Anﬂzf
BY, mBEMICRYRIERE 725 L0 ICHEEEE L
I oz eniifishs.

ANFZI-A
o BRI A A

7 sorting 7 = A ADH|

3.3 XEORMH

WCEBEOWNERT. £9, FEHEILILSB &
oT, FEHUFTIVAEERT H. FHEHT U AHEK
#%, ?ﬁ/f)ﬁ@ﬁ%M%Tw Zih o THEEFIIY)
I D LR — FOHKREERT D. @k%
R E X B RIS G EO LB A K U2 5E XA
7mt%kﬁ5._®i9k,%ﬂ%i4o®7m?
AEATERLED G, FEHUT VU AOMIALEITD.
Fz, FEREDBIALORTIZFEATLEHEE O E % 5K
Lt%ﬁ,%“/%)ﬁ IRV, Wmﬁm%”%rw

> CHE ILSB # AW ~FE 2179 .
ZOXORFEY N, FEEDOEE LT
FOBIAL T a2kt L CTRBEKEITHY 2 & T,
WIHERRE & O BIEE B ISk A KRB TN
ﬁ#i)iﬁéhé

\w

i -,___ » —-..i:;_. » ?-fz”
clusterln [h|erarch|zatlon [ sc:rting ]
4 8 S DFHHHL A

4. EER

ARG TIRE L 72F 7 /L DA G & = 12 0 174
EBR AT -7, AETIEFOFHERICOV TR
5.

41 EEREMW

AREBRTIE, RBELEHBREALET VT -T2

YV — LN E OFE T ORI ’ﬂ?éﬁéiﬁ
LLTHEYITHEEINEWNWSI ZEEEME LT, Ez
1T-7=.

—172—



42 ZERBRHNB

WeBR A X F TR RS A - KRR, F 8 4ITRTL
ek U7z, FEBRIT 3 HEATYy, e L CHENE L7z,
FTHHITIE, #BREICK LT Web f~2HET L
K OVILSB O#E LB Uiz, SBK T#, #H5%
F AL TRAVEICOWTHERR SV &0 )Hf)
HRREZ, B0 OWBRE I TS W TR 7R S
W EWH IR A 5 %, 60 4y iLSB &\ T
Web iFEHEZIToTHbHo7=. 2HH, 3HAIZ
XENEN, MIBIER L T bold /T U 4%
MIACAR Y — NV E WA E AW R e 5%
NENOFIET, PIHREZ T —~ L LA — O
HRHSEEZER L Th b oz, 0, BB EY
— VO HOFEEDNEFI KT 5 B AT 5 7=
O, ITO 2B CHERLT-.

‘2 HBITHAL XY — L% FWT B IR E % /F
L, 3 HBICIEHMIALEE Y — & 0TI B kA
WA AERCT D RE

-2 HBEIZHIBAL IR Y — L2 VI Bk S %
ERL L, 3 H BT L8R — v &2 WV C H ki
WA AERCT D RE

K BURAERGE THICIE, XEY — v OFMEICE T
LHEERBEOFBIIMERET D27-DICFERT o — b
FEE L. £, ER TR LEBRLET LD
NROHEFRD70, FHFIZKLTCLUR—RFDH
PTNERRFIZHFE L F IV AR > CHFEE T AL L
X —TU— FOHIRITEEIE L. L, EED
BTV ADOR+ 3 E~ORMNEESTTL2LER S
Himw, FEENFEERE LI LR UZEHDITED
— RZBMLTHO-7-. 72, BRMEEICERRT
DMEDRVHEX—U — FE2RRIE R T HHME
DD, FEPABRBEICLEDORNE TR
X —U—FREIF DA TERLRL RDHMELIB
iz,

4.3 FMEAE

ARFEBRTIE, IBEET N EZNITIHR S T2 BGEMN
FHEOFE TV AOHBAUIK L THEZTH 50
ERGET D 72002, WBRE OVERK L7- B R % o
WEEABICE T L a— L. LEa— L7 Bk
ETRIBA ALY — L2 WE, e AV TEEEN
PERR U7e B A& (DL T BIR-#E & BT, # bR
— LA AW THEEENMER Lz BREEQCLT A R-X
By —/L L), EMY s o it A IR HB)
AR L7 AREECLFER-BB L FR9)D 3 > Th
L. BEYVAER L BREEE, K9IZrRT LI,
EM OV 7 JBYEDOIGALELNAA IS RSN T, F
B FUVAOBOBEF—U—FOH &I, TORE
MEDY 7 BHICE SO TEH S REY— T — R &2
NRDHZETER L. Z OERIENIZAD H IR Z 58T
L, BHICYTIEDHEHOTHS. BREICENEN
3o HRMEE AL L, L BWHEEICIEN 2
BELT.

PREOWRELZ T 52T, BRELLETVE
ZHUCTIR S T2 RGN FEE OFE T ) A OIY
LIzt LTHRTH 2 0 i i 217 5 .

ORI
S U
LIS - 158 (o | [
_ Avaz e -
- W 2oz (b I27 ) wm e BE
i ‘ | | 7| =R
» "R ‘» wE wp| w3 || Rk

X9 HKKED BB AR T D8O ESEIERL

4.4  RER

FHIEEBR 21T S5 I To > T THR-ZEY — LD
FHITED 2 DO ARBEORFR LV behZh
RELRD. 1 LW ) (R & 3 CHRBR &2 R L 72

45 HRE#HR

FP, WBREICLAET LE 2 —IZOWTHHTY
5. E7LE2—TI, #HBREZIIZZENEN 3 DD
HoomEZ L, L0 BUVESICRELTCLL-
2. ZFNENOREDHIIZENT, L VNELZOE W
BERAE DT ML, ZOEIIOVWTAHREAN L
BNEIDRRD =D, TNENOREI N AN
OEFHEZ BE#EMEREHEZA O TRE L. X101
T LV E 2 — DR E R,

L]

‘ . **<0.01
51 w51

I : I g 36
13 13 I
H | I

FiE

% g SE mE K

S — I

V=

10 E7 L Ea—0DfER

IHTORER, BR-#E BR-BEIOHFKZEL, HIK-X
&Y =/ E HR-BEIORFERICTETNENAEICH
K- BB OB LD/ S Hr o 72 (p<.001).

—77, BWR-RE BR-SHEY — NV ORELIIAEZE
ERAHZEFTERD-oZ. 2y, FERIEARY
ST TR o T

WIZ, #ERE O HRIE~ORZER O EDEK %
TR D T2 DICA LRI IS 1T D BEEH & H RS 2 Ak
I HFEF— U — K & hierarchization Tff5 L7-Y
YIIICHET AT 2 L OMBEEM AT Bk
KT DREEF — U — K & hierarchization Tft& L 72
Vo735 7 =42 Tk, THEE—7— Ny,
() 7%, RREX—T— R8I, TV 7 8mn
B, TERRES), PEHERS ), IFE Y o8
F—U— Ny, RREX—Y— FERE ) 23
7o £, HREEGEZERT 28—V — R &

—173—



hierarchization CTft 5 L7z v 7 IZBT 57 —% %
NENOFHAEZTLH. £, IPEF—Y— RNy T
HoHN, HRMEGEZHER T 2EY— Y — N & H kK
BCIIFAE LRV, 8 T U A FET S
X—U—FNOEEZRLIZHLDTHDL. £, V7
¥1 1%, hierarchization T 5 L7V 7 DL H
WREEIITAFIE LW, FE T U FTIFET D
Vo7 OBER LD THD. I THEEF—T —
NN & TU 78 1%, vaR— FoBRE
FRAIZIBWTHI 72 I S it — U — R (22 ) —
K) & hierarchization Tff 5 &7V > 7 O TH
L. Fl, RS LIXHREEERERT Y —
J— ROMBORSTHD., ZDLE, mLiprilHE
F—U—ROESZ1 LT D, LoT, HEKRES]
EIFHERE OIERR LT LR — MZBIT 5, &bHEED
ROWEIORE TH Y, EHRS ) IXHBRE OIER L
VAR —NMIBITS, RTHAITDOES DFETH
5. FEF IV AOMET—T— Nk LiE, 5
VTV AICEENLEREXF T - FORTHY,
MREY — U — FRREH LI3FE T ) A%
T AREX— T — REU S B RIS 2 iRk 2 i
F—U— FOENTH D K 1ICEHBRITIIT D
TR ARG R T ¥ — T — R &
hierarchization T 5 L7= V) > 71T A7 —# &
DB &R

x1 Fewic
MEX—T—RLY 7

B 2B L RS MR T D
27 —%LoHE

e = 7';5 o | mEx—o—ru vy BEF-v—fmmE|  Uvotmm
BERY

HL HBER & 0.4276 0.5836 0.6800 0.7570

XEY—LLABER | XEV—IL | 0.6082 0.6855 0.7703 0.9526

#MexEy—L | XEY—I | 0.5365 0.4181 0.5365 0.1780

E7LEa—
BRY

o T v FEFVAOR | BEF—T—FR
HE RES TS W 3 P

ML BB H 0.2381 0.1506 0.0045 0.6588

XRY—LLBWER | XEY—IL | 0.4166 0.1374 0.0034 0.1857

Hwexmy—L | XEY—L | 04181 -0.6577 0.3062 0.8225

F1x2HRDE, BR-EEBR-AE L O LT: &
TEHWR-EY—/VTER-BE L B L7z & XX
MR —U— REME Y 7 BB EER SN D.
LrL, BR-MKEBR-ZEY — VAR LTS EIC
1T, FEFT VA TRRINTREY—U — FERE
IBENZEDOTRWFHBAN I TWD Z ENmn5D.

wm%mi%y~w%mmfaw%%%Wﬁfé

, ISR — v E AT HREEZERLT D &
b\a HRNERR ZAT 9 AP & B OE M DN T,
BT LEa—DRESEDETONT L. K 1112,
HUMERR ZITONERFICER LT L E 2 — DR R %
T, 12 ICHEEHBEI Lo T L E a—OfE R
BN,

*<0.01

%
I *<0.05
iR

l
EE

qe EE &
SEII 4 ‘7—'fb BE LT, e i )‘% / "y
_ & TICEEY— e tt S —
SoiCHit e EiE t;;é/ o L% EhE 'T"*J‘-LK-" AR

K11 BRERZITOIEFICER LZET LE 2 —

F%

*<0.01

I I i i
)dﬁ TiE
oy, ML,

*h
t26

=]

@

e
g 2E sw B ap

Fil oy

sl

Y
o

Kby FAE ] FHIE

l12%”&% k@%ﬁbtt?val%@#%

ﬁ@ﬁ% B4 11 k0 BRAERLZAT 5 NEFI2 5 B
L78a, SEloiiEy — 2 LB Tt B k-
m%%btkﬁ&ﬁ&ﬂ%m&%btk@f@ﬁﬁ-
M B®-BE OREY, BR-ZXEY— LV EBR-BE)
DOFEBEFINTENZNA EIZH K- BB O EL DN
Ehol(p<.001). —7F, BIR-MKE BR-SH4RY —v
DANEOMIZIZICIZTBERER AR b Nl Fiz,

WCXY — VA LT, licSEg Yy — %
A LB CITER-#E BIk-H B O, E&i
By — e HR-BE OB ERIZITZENENARIC
WA B O EE N X o 72 (p=.201). ﬁ,a&
ME BRI — DO NBOMITITAEEN LGN
YIRS Y

12 L0 5EFE T Lol LR R, Tkl
DWNTHERR IV W) W ELY 5 A - TIXA
- E BR-BEh o ES, Hk-34g Y —v & Hik-
HEIOBREHIIZZENENAEBICHR-BEio&REK
BN EpoTe(p<.001). —7F7, BR-EE BR-SKHEY
— VDO NBOMIZIIEEEN LN To. Fit

RAVEIZ DWW THEWN R SV E W) wIHREE 5 %
THETIE, BR-RE BIR-BBEIOTRZELR, HR-EY
— L& BR-BEIOREZICITENENARICHER-A
BOFEED/N S 0572 (p<.001). —JF, BHk-#KE
HR-3RY — VO NBOBIZITAEED R b2 h
-7z,

Fo, 1M1 2R5E, AEETRPSTZHDD,
T By — N WO RRICKEY — L& H
WEBEL D b BREHOZENRKE oz, £ THEY
— )V EHAWTHKRIEREZIT> 20w 7 % VW Tolr
EAToTl-. ZEY — v ERAWTHRKRERZIT-> 2O
uﬁ&i WERE I X DIEREETH Y, TRIZT v

B L (RioF ek 2 cBE)), [E458
ML iz 8y, 2eo 7 — RMEK), TV 7R
£, Exr—Y— 2 &), FREX—7—R0DJA
FakE], Er—U—Fo4RIEE], [H/EsE
B 5.
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K13Ho [ko7atw 2 cBE) & TR0k A
WCBEN X, BIBLETAD 4 57 0k AF ORI
BEh21T ) BEoREkTch b, TEOBM LT
chapter making O F THOEZBIMLZEHTH Y,
[Hi%800) &% clustering O CTOHEiZ B0 L 7= [A]
BThsn. 07— REREE, 22— REERLEZ
B THD. TV o IiREl 1%, Uo7 OfEk, B,
fTEINTCBEOEREOARFERTH L. EF—Y
— FZ&&Fe] &1, sorting DT, HERMEEICERL
BROMEX U — FEBATERTH D, [FES—T
— ROJERF#ZEH | &1L, sorting OH TiEF—T —
RO/ EH LIZEHTH L. [FESF—Y — FD4
AR L1, EX—TY— FOLAFEZ AT LR
Thsn. [HEREKEEH) &1, ZhboBEDEFHE
WThs.

FAZZY — B T L BRI E; Y — v 2
ToRE L O TOREAERE D3 LTl t #iE %
1To7=. 25%MRICHIGER RN TZD, FREICL Y 2%
DEREL, SN THDLERREINZT—XICH
L TS O 2 Wl ¢ E 21TV, FoWMThDd L
BRIV o e T — I LTI Y = LV FIEIC L D

Wl t REZIT -T2 13 2o &~
* <0.05
= +<0.1 —
2247
t S0 35.52 8.75
12 5.75
2l80232.5625 7.75 .13.585775II 375 6 Iszs?zs
KI;_»‘ \‘4.;" A l‘/&"' \</
/'/> /'|<\ :l
l13%%®% (2 B L72 iLSB ® v 7 0 Ehifi
SHORER, TROTavRICBE) | ICHEE
(t(6)=2.45, p<.05)Z R HZ LN T& 7=, £z, lHiD

7ut ACBE A B ((4)=2.21, p<. 0D A5
M, EEOAFH RS A EE R (t(6)=2.18, p<.01) A
sz,

F72, {70 RIBIT D52 — REERR LB
XY —ron 7 OMEER 2 IRT.

F2TREBRAITLDE ) — RERERE XY —
a7 OFERY

e Ty meem | weem |7

chapter | - 3593 -0.3632 0.8182 -0.0600 0.2377
making

clustering] -0.8571 -0.8606 0.3815 -0.1742 0.5170

hierarchi-} - 55q3 -0.2172 0.0662 0.3225 0.7183
zation

sorting | 0.8059 0.7689 -0.1508 0.4513 -0.0705

- BT

e | BER—p— | PO ey — |

vt | M TRl | romren | Ko g | wirmnan

chapter | hg14 -0.2395 -0.2354 0.2465 -0.2170
making

clustering|  -0.0602 0.2140 -0.5057 0.6441 -0.5227

hierarchi-| 4 4671 0.5447 0.2633 0.6594 0.3191
zation

sorting | 0.3615 0.2354 0.4144 -0.2275 0.6324

FKo2xRLE TROTFutw R 2BE), ROk
A\ HE)] & sorting TDZED /) — KOVERLEIELIZ A
WIEOMHBENSH L. —J7, ko7 at 2288, THi
D7 ut R ZKE)] & clustering TDZED J — KDE
R I TRV A OB NS 5.

XEY =N EHAWEGE AW B EENE
ZBNT, BRIEHRKE TRICAT 727 v 77— O
BWEnBEFNENE SITRT. 2507 77— RIiZ
*L, At REZHNTHOrE1T-o72.

x3 T —MDOSHT

&5 HEGHZE) XEY—IL #
N . _ Mean 1375 2.125
1 FEOFIL R TERLED? D 04841 09270 T
Mean 1.375 2
2 WAL T o TI M ? D 04841 1118
3 |BBEICIOTHRYICELDHSNIZERLE | Mean 1.75 2.375
Lz ? SD 0.9682 1111
4 | FEVFUFICHLTRYGNEAERLEL | Mean 1.625 15
=7 SD 0.9922 0.5
5 |[BERALIY—VIERRAEXRY—LELTHM | Mean | 1.375 2375 |,
FEEBLELEM? SD 0.4841 0.9922

*<005 1<0.1

K3ERADLE, B 4SS OETTXEY —LEH
WTHEEENER LTZBA O RTEY — L2 AN
PICFEHEDER LTI SAOFE % EEl>Tns 2 &
WD, FFIER 1 I3 By — A REEIT/NES D
238 0 (61(7)=1.82, p<.10), #BRE N LB Y —1L %
FAWTH®REZEKR TS Z & T 2SI HRIERN T
XHLBUDZ LN oT-. BRIy —
NHEBIZ/NE - 72t(7)=2.64, p<.05). ZD Z L2 b,
WERE N ERERRICEA L TREBY — A DA TH 5 &
L TWABZ ENSmnoT-.

46 EE

HR-RoOZRES L BIR-BEOFR =, HIR-HEY
— L OFER L HR-ABOBER T, TNENEE
WCHK-BEBIOBRE DN/ NS o7, itk - T, H
AR L7 B L 0 AT CTERK L2 B IkigED
EONEVERWVWEETHD LR LD ERThoT-.
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ZZT, R1EIVHKEEZHERT 5T —% LA
Bz L sd, BRIEEFERO T TOMML i Ex —
U— RO, WINLEY 7 OBITHERWIEDFEE A H
HZEWNSIoT. ko T, BREEEROH TOH
MUTFRES— U — FO¥k & hierarchization Tff4&
ENFV T OBENEZVVNEERWEETHLEEZD
na.

HHRT o — FOER 1, 2, 3 DOREN SRR
Y=L Z WP LR — O B RS A B L7258 E
IVREIEY NV EHANTCLUR—-FOHKREERL
TG a OB LT <, MilE BRMIcE Lo
LTV, DFVHFROEHN LTV EAFARN
. L, BIR-HKE BHIR-SCHR Y — /v O BEEH O Mg
TITHEBEENAON o T=. 72, lickEy—n
ZRWEREL BRI Y — L2 AWERET, XY —
JNZBIT BEMEe 7 &2 e LR, ickiEy—
ERWERELD QRICKEY -V EHWZEEO TN E
WO ZE L HIR-SRY — VOB B O AN K E
olo. TIUT XY, AKREEREHE TIZNEFRR DR
MWEZHD.

FIC,BEXEY Ao T ERNTONT S &,
Tl By —E AW RRE, RICKEY —LERHN
EELIVS (ROTav 2CBE) ] 26 - EBNAE
B2 L, TRio7a v 228 & BRESEZ2ERT
B2 DI BRI ERE O G b 2 R AN H -
2. £7=, MIALDOERFTH D clustering TZED J —
RFZEMLzREE TR a2 288, TR
0 2 ZBE) XA OMBNRH Y, BIEILD i
B OEIETH D sorting TZE /) — REVERR L2 E%IE
o7 a2 288, RO v X8 12X
WVIEQFEENH D Z ENmhoTlz. ZORERNG,
BB — VAW TR E L, AT RICER L7 B IR
BiELZER LT S0, ARThNIERSIET T
HOFEAUTFHBDOARBIZR[IS ZEMTERNoT &
EBERAOND. Elo, BRICTHRY — v B W TR E S,
FEICER LT BR-Z BEEE L CHIRMIEZERR L
7o, 20y, BREEEEEZ A L EIc&M<ET
ThHAREEDIELEDZHIITH 70k 2ADRI# D
BEINRL ozt EZbND.

ZDOZEMNDL, WBRENTOER TIZLICIEST-H
WIEERRIAE> T ARG LB L 525526
nb.

5. F&®H

ARE LT, FEMEICH L CRVEEZET 720
WAL AT O ER B D . FEHITREIHEASLFEA
ZHAMOREBRN R+ 725E, MIGAEPT 2 W
ANRHD. ZORMBEICK LT, AR TIREEE R’
YT —~ & LI LR — P 2T 25210k L
2. ZTOEOICAETIE, FEENFE ) 4%
LAR—bFDOHWKE LTHEILT 27X 2ET7 UL
L, BELEZET MR > RGN FEE 0FE
TF U FOHBIAIZK L THEDTH D0 EfGEd 5 2

EERHME LT, EREITo. MEL LT, HFZ
ROFEBTHEZIAON RS20, RELEY —
IVISERIGAGIZ S L TR C b DI A 7RI S 7z,
SHOBBELE LTI, AR Cl_7- % & g5
ERELTITS 28 L, FHRAOEMELFEHVTY
R TSR 21T ) 2 e nH T s,

HiEE

AHFgED—ER1L, JSPS BafE JP17 HO1992 DB
AN

Z2 E X #

(1 11 % ICT O OHEE « TR A
https://www.mext.go.jp/b_menu/hakusho/html/hpab2
01901/detail/1422160.htm

() EEEM : HW) 77 HEICBT D LA — FOFEK
HERPHEREZIEE No.89 [/ —T U —r 2k
DIEWMY 77 VHEDOFIEIIONT] HES
http://ir.acc.senshu-
u.ac.jp/index.php?action=pages_view_main&active_a
ction=repository_action_common_download&item_id
=10970&item_no=1&attribute_id=15&file_no=1&pag
e_i1d=13&block_id=52

(3) Zumbach, J., & Mohraz, M. (2008). Cognitive load in
hypermedia reading comprehension: Influence of text
type and linearity. Computers in Human Behavior,
24(3), 875-887.

(4) Akihiro Kashihara, and Naoto Akiyama : Learning
Scenario Creation for Promoting Investigative
Learning on the Web, Journal of Information and
System in Education, Vol.15, No.1, pp.62-72 (2017)

(6) ARTFHEK, MM : Web Fi~582351F 2 s b
D7D O JEVEIER FIE O, 1555, ET2014-99,
pp.77-82 (2015)

(6) Mac, PC. Linux M}#H&E#H 77 79— | Firefox

(7) GHEREmE, HEAEE—RR. "SR B & O P&
37" HHDEAIIE 57.1 (2009): 86-98.
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S TE D Web HALEREILIZHE U EEREER

FIEARET, MEREET, RSZE? KBAX—7 EFE &3
" BRBERFRZER, 2 LERERZFRTRERKRE, 1 ILAXE

Exercises for Improving Web Investigative Learning Skills

Miki Hagiwara™, Akihiro Kashihara™, Shinobu Hasegawa™, Koichi Ota™!, Ryo Takaoka™
*1 The University of Electro-Communications
*2 Japan Advanced Institute of Science and Technology *3 Yamaguchi University

Web JH~58 Tlx, Web U Y — R ZRIL, FEBBCOWTOIBEE L RN S, FEEHA ZH

DR E LTEML, PHFEA LTSN EZHA L ZOIAF(FEE T D ERD L. EHELIX, ZHET
Web i~ FEHET N ETHA L, FEHITVAMERORLZFE AT A2 L. KL T
FEF O Web fi~FEE A X v Ea I E LG22 R RO AR L, MRS & LT LOD
& Web i~ EEBIEZ VTR — U — NMEMHEE FIELRET 2. £/, BEFEZ AW, —2
ABT 4w FE M LT, EOREE, PRELIT O Web 58 A X V203 25870k 2 658172 58
EHMEOHEN IR ST,

%—U— I Web, #-%8, LOD, iH, LfM2HR

1. IZL®HIC ZBNTVRN. 207, FRFBFASTHEE VT
UVAEAERT H2MERSHS. LL, FEEFIZELE ST,
Web ~_— D) B — 3 UROMFRABE & FIFEC,

HiEZ LV FEaft o8 e LR L, #E YT
U A& ERT 2 2 L ITFRMAI AT 2N &),

SATHRZETIE, Web fil_#E Y ut 20T L E2T
YA L, BT NVITHES THEEED Web fAREEE2 K
129 2 BEL 2 #2145 interactive Learning Scenario
Builder GLSB) & BA%E L7=™. F 7=, #15& OFEEREH
TR LT, IR 2 CRBRMEE & e DRRE %
KTH—U— FGREFX— 7 — R BB S * —

— FEOZHEME E UCTAERT D FIEORL, LMAR
72 Web J~EE ORI & 70D, S8 RS Sy i
DRRERTBMEA IR TR T 2 FIENREINTO.

—F, +aioR M REREM A X0 (Web §i 5

AR V)R EIR 2B 6 LT, S B9 R
DS EZETTLMEND 5. £, MfEERNAR
FaeEEFFREEKRATLE )FEEES, BHIRRE
NTHZANRBLE TOFEENTERNFEEFITH L,
IR TEL Z AR 7281 CIRERH 2R ET 2 LENR
5.

AR, HEBLSIZ BV T H Web | TOFR~REE (W
AR O DMEIN LTV 5 W, Web 7528 Tl
I K72 Web U > — A DHI )5 5 5 & FHE (538 5 )
W L7z V—A(EFE Y VY —R) @R - R LT
K ZETHYOBSEN DM A HET 5 2 L3 FlfE
HY, BmWVFEBESEESN DY, FTo, ZHELEE
BBV — AN FEA TN 28T, FEE
XFE BT D i a IR < RS HFE T E 5@,
Web Ji~778 L iX, §ifliZz¥—U— FREBETIER <,
FEFPFEFECONTOMBRAEMEL 215, ¥)
W & B A TEH 2O AR E & LR
52 & T, FIMIRRE L BT A IE H IO THERER D
OERMNCFESZEThHD. ZoL%x, REEMZE
CCHATZHEEDIAEF ST fThivd. ZOFATER
BLZOlEF2ETHE LTI HE, FEEN TS
— g v LRI T 0t A % H O D 01T
6,
—F, TEANEHVEEE T, BEF Y AR
RSN D23, Web Ji~FE TIHFENIZY T U AR E
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FEREE
5 RECEMN

Curr stion
Keyword -
R ) -

BEDRHAR m o )[R
=menm — - e - Lo

el |

Navigational
Learning

FERAICETS
ABEHE

$ERRECATS
WebY —AZIRFR

F—0— FURS MIBERE

1iLSB {5 A4l

LTI, FEEDOAXR NS U= R g
k&, EERMBEIZEB W T Linked Open Data(LOD)3S
KO FEF D Web J~FE B A2 T8 ¥
— U — FEFGER I RES — U — NMEf) OoHEE T 5 F
BICOWTHARD. 72, KFEOFEFERIZ OV T
HEET 5. EBRORER, TRELLIT O Web §i -~ H
AN G LHFEEEIT LT, WIS 2R R
TR RERA 21T 9 RGN T E LTHENTH 5 lie
PEDRIE S 7.

2. Web AiREH

21 WebRARZEETIL

FATHFFEDTESR Sz Web fRFEHET LIZD
WTIHRR D . ARIFFETIE Web 58 %, X 1I1RT
X972 TWeb U Y —RHRE7 =4 X [Navigational
Learning 7 = A x| [FERERMA 7 =4 X] ©3 7 xA
AINBIRDYPA T VETLELTTH A LTINS,
(1) Web UV —AEHT =4 X
FEFILFEBE A mIC R TR — T — FERES
—U—R)ERRT—RELTRBEZ TP UICATIL,
FEBEICET2FEH ) Y —AENETS.
(2) Navigational Learning 7 =1 X

FEEIL Web U Y —=RRFT = XTRESNIZ
FEHY Y =R RX=VEFES = a U LRES,
BHREIZOWTHERTHAZF—Y— & L THIY
L, i L7z —U — FIEZBGROT 72y b3 iE
(halE =l AT NI Rt i T R
(3) MR =1 X

#3811 Navigational Learning 7 =1 X CHEZE L
ToRIRAESE 2RV IR, i L2 FEHEENL S5
PR NEHAZH R E L TRT 5.

FTEEX, HOMENFTICEMTERIRDLET

[Web U Y — X% 7 = 4 X [ Navigational
Learning 7 = A X | IFEENH 7 = 4 X | 2 FMT 5.
3 7 x A REFIFINATV, HoikdEz R Lo 5
LLT HWbDEo7, FIMIEEER  —FEL, &
LR A 1/ — N LIeAEOR TrEE T Y
FEAERRT B Z ERHIRFE NS,

2.2 interactive Learning Scenario Builder

FATIFFEOTIL, FEEIZ Web fRRFH 7 LITH
5> T ¥ X% %72, interactive Learning
Scenario Builder (iLSB) % Firefox10®7 N4> &
LCRA% L7z, iLSB X Web U YV —ZER T = A X|Z
2T Web 77 7 #fE, Navigational Learning ~7
oA RNZHONWTHF—T— FURY U ee, RN
Tz A ROV TGHREX—V — R~y T ETENE
XA IT > T 5. ILSB #3252 & T, ¥R
BRI 5 A 2 ik e L TR LN S, F
EHIC L DMEEAIDOERILFENARIMREND
ZEMIHoTNDHO,
(1) Web 7 7 7 e

FEMOY Y =2 %8R - INET 570D, Web U
V=R R D HKRE
(2 F—U—FURY e

R« AR L7238 ) Y — A bR T E 2 5RIC
KIF—UV—FZNEL, ¥—U— NHONUBEKRE
BLR AR 5 B RE
(3) X — U — R~ v 7HkE

F—U—RFRUKRY N UBEREZ AV TR L 7o 5t
EERVIKEY, F—TU—ROHFDWL D% HrikE
ELTREMAL, FEHBELBERSTLZ L THEYT
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U A& AERT 2B RE

THERIRAE L) 2 PIHIRRE & L7- iLSB ol %
B 1izmd. £7, FEHEITILSB © Web 7 7 U ik
REZ W THIRRE THiEKIERE(L) MR- P T
B L, THIERIRBEL) [COWTHEBT 570 0%H Y
Y — ZER - WET B 72012, Web U Y — R 2 RS
L. WIZF—U—RURY NUEREZHANTEE Y v
—ZNT THIERIEREL ) ([CBET 2% —T — 8 =
BhEH 2| TR bR T4 V) TRERE] &%
—U—RURIPFVICNEL, NEREHHR TR & T2
WALk OMZBEMN T LTW5. ffkic, THIERKIR
(k) ICRET 2% —U— RENELZF—U— KV
RNY MY ZIRVIRY, THIEKIRDE (L) 258 T 572012
ELICHEENBELRF—T— AV VB TRERE
MR EH A & THERRRE(L] oMo L LT
MEF—UV— vy 7IZEIA LTS, 2612, &
L7 [ ) TR G NREZNRAT A
22N\ T Web 77 UHBREZ W= 2E Y V— 2R
OWHE, ¥—TI—RIUKRT NI EZHWF—TU—FD
VAR L BT 21TV, S DITHAD RE 25
R E LTRERALTWNS.

2.3 BEWR - £ITHAE

—MAZFRENI A T VBT DT OIIE, PR E T
VR LE 217 9 BN & 50112, K ITAT - 72 5E
TIE, 1LSB #f95 721F TIld A < < 2 Y 7 i R i
DK EE 7 Web FH~FE A F L BMEWFEEFITR LT,
ZFx v Ea AR E L2 HE B OERFIEDREZ
fT-72®. iILSB % H\ 7258 TliL, Web fil~58 DR
BME L TCHIHREELEZ AT THD. ZiTxL,
T B B2 TR & W) R B3 2 i 2 &
DI-F—U— FFETH 2 BEHREGA X — U — NiEx
FEEICRERL, EREEM Y — U — NN TTEE
ZITH LT, BELWEES T UAZERT D720
DFEBZEOAX )V LA LS.

Fo, —RRICEIEA SR IL R FH O A & RO
el & 3@ L CATh o0, FEEDMERT 57 v
UAImBEERE L, RIS LTV ARy T
VA EEDDZ EIXRETHD. 20, FEHEIC
£ D AR +53 7 i R BRSO W AR & B 55 < %2 T
RN e Btp S B AR REIR B 6 UGl 7 SR A AT

S LR EECH o, T L, FREEERE A e
T D01, FEE T o 1R R O M & 2
L, BT OB & HEE T 2 X\EN B 2
bs. EFELIL, ZNECTICRERBOZYMZZ
Wi 2 5EERTE L, FEE RS TRVWBREERO
WROIRD Z#XRTHZEHAEB L TE=W, £/,
HEZ L0 ZANRER CORBRE AR SHEE L
T, JEATHFZE CIE RO A& CTh DRk~ A
7L B A O BR B R TR & e
(CHER T D XA IRE L0,

24 HREHN

Web G~ O FE 2k LT, FIHERED A % 5.
Z T iLSB ZHW /= Web fi~5E 21T7hb¥ 57217 T
I, PIMIRREE L BIE OMRWE H AR L2,
RN AR+ T VA EERTHZENH 5.
ZO XD R EBEITITBEERIC Web i~ 01k
EEIZOT &5 Z & T, Web Ji_5FH OITAF L
Za ESHHMENHHO, Fio, BRI Web fi~
FERAXNEEOTODIREITHOICHTEY, FHE
DMERCFTRE 72738 T U A O HIRE L O Y i B
BiZ$ 5 )4ME L, BEEE IO TRMTNEH
M FEFIL PR T HZ LT, MO E L &
O, ERTARECRVREE SRR TL LT, i
FEREB T REREDO A OBRELEHO DI LERDHD.
£/, MEEEOHR THEE T U A OREREN A+
DREFFEREKZTLEIFEEL, BUHERRIN
THEAMRBIARTO Web fRARFEE N TERVEY
FITHR L, JE<EEL AN BLS CREBER 2 R4
L7, BT ARERETF—U — N & LTk
F—U— NMElia BT 20 E R H D,

AWFFE T, B H D Web fHARFE 2 X L2 Uiz
HEMBEOAER L, FEEEEIZHB VT Linked Open
Data(LOD)# X UM 052835 > Web i~ g J#
RO THAREY — U — REM 2 HEE T 2 FiEa i
£T5.

3. BEHHILHEEEXE

3.1 Linked Open Data
Linked Open Data(LOD)i%, Web L Ed# T —
V7ML, ETHRIATED X OICABT ST
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A TH D00, KBTI, HAGER Wikipedia %
LOD & L T#H L7- DBpedia Japanese®d % Fl| 3"
%. DBpedia Japanese TlZ, Infobox, #7 =V —1#
rp Lo HAGE Wikipedia D7 — % %, 38, ibGE,
HIGED =) 5725 RDF B T#EBlT 5. RDF ¥
KOTF—#1%, 7=V 5ik SPARQLOOTIETE 5.
HERE 3 2 JRBHRREE A % — U — RIL, LOD (2 81) 5%
BT VA OYMBRE L OBBEES, FEH T VAN

DWREX—TU — REOBEEICL > TIREENS.

32 RERRAT —IN—XADEE

JEMEE W TR R O SR 217 2 72 012iE, R
DULERREY — T — R ZOMoHEF—Y — KB
FORREF — U — R ORE R T T — 2P0 ETH
%. L7 L, DBpedia Japanese %, Bk H AGEfR
Wikipedia EO_X—YMTY 7035 2 L &R T ik
mERWET =2 ZEAETHY, THAMOBERE
FEHICRTREEE AW T AR’ THD.

% ZTABITETIE, MOFEEENIER LIcFE VT
VANOHEX—U — NEZOHpHET—Y — B
JORREF— U — FR O B RREZ SR 2 iR
BT — 2 _R—2ZERR L C, JBIICER Lo eEp
IRAEEBRTH. REERT — % ~— XX MySQLA?
ZRALTHEINTEY, MySQL THEIN-T
— A R=ANDT —BET = RXR—AFETH D
SQLOUOTERE - MFTE 5.

3.3 Web ARZEZFICHITHHEES

FH DIL, ZAVE T Web fl~RE 2 F v Rz mg
T, LOD 2 iWT, #IIRRE L & bicEn & BEE D
BV EBGREEM T — U — REEZ 2R IR L,
Web 28 21T oW 5 720 OB E O ERL Tk
ZIRE LT2®. Web Ji~FE XL L, MERENRT
HaATome &, HARBEREMEZITO®RIOZ LT
oo, ARBFIETIL, MR TE Z1T O REINLIED ¥
—U—FEHWDSEDLEEND Y, =4l REN
AT O BRINTADOF—U — & HW RO EE ) & B
b LA TND. Web fi~FEH TR T 2MEEE T
I, WIIRREE - BIRREO N L B O @ WIED ¥ —
U— REHRE L, YIRS & B DR O F —
J— RE#RRL, FEHENNLOX—T— K& i#

JEBH T R EDIUEEIREZITH 2 LT Web Ji~FE 2
LM ESEDL L EHELTND.

JEBRREE A — U — REEOARE, £7°, ILSB 28
WIREZ R ET H. T D%, LOD 7 b I & B
HOHLHX—TU— FBXRZEORE ¥ — U — RNIZBhE
DdHDH¥F—T— ReBfF+ 5. BAEMICE, YIRS
& LOD ECTMAGmD Y > Tk 1 CHRET 55—
U—R&, ZOF—U— b3 bW FmDY 7
THAE 1 TEEEL TR, MIRRE S OMIC) 7R
HHX—U—REEOXF—TU— ROMEME L THEL,
WIHRREE L GO Y 7 THEEE2 TY 7 LT D
DHHRRELE DY 7 R nF—T— REBEDXF—T
— RO & LTHET 2. 0%, I bICHH#E
& LOD EnSBALEZF—U— KL OMEEZ
word2vec ([Z XV EMHL, BEXF—TU—FKDO7 4 ¥
Vo7 %475, ZOEE, EOFXF—T— ROBEMD D
B word2vec (2 XV B INZEEEN N —T —
NIZFE TV AEROF RS NEF—U—
REZEDOF—TU—R&L, ADF—T— FOBEMD S
LEHE MR F— T — FIZEET & TRy —1T
—F2ADOF—U— L35, kS ebiisx
M —U— NEEIIERRE & & DI P EE IR SN,
FEEILEMAREEM YT — FHEOARE AW T
Web Jl~FEET VAT o TP E 21795 2 & Iy
Inb.

AIFFETIX, Web Ji~_5F8 2 X Vs Big 78|
XL, EOF—U—RROKELEEADF—TU — FOLHRE
DT LD EHBEREOES) B ORI ZIT, FEE
(IS 72 R O R & RIS 5.

34 MREEEXIEORMEHS

4 4 |ZAMWFFE THEZE T 2 MR E S O P 2 & 7R
3. ROEE Y AT A%, ILSB O—#&RE L L CE
LI TWD., FEEF TR ILSB & Hv THAR
MELTHEZONREIZOWT Web fiFH %217
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slackline.information

Kgware

- _hizint
-x o int

-adis_omega : float
_adis_temp : float
-defta_msez : float

trick

- trick_name : string

R T
+ get_skill() - void + get_trick(): void l
;
.

Sensor
e ]

+ get_sensor() ivoid | 44 ¢

skill
- sensor_name : string

- number : int

- sampling_freq : float

- max_omega : float

- max_acceleraton : float

T

Sub] L
-
+get_subject() : void

1
1.4

- skill_name : string
-isi_point : float
-isi_name : string

CertifiedClass

- class : string
-level :int

- resolution_of_acceleration : float
- resolution_of_omega : float

Subject
Detaillnformation
- name : sting
Orgnization - birthday : date - measurement_date : date
- sex : string 7 - weight : float
- dominant foot:string [\ .| -heignt - ioat
- dominant_hand : string - dlass : sting
- level tint

<sviews>
data_view

+ getDatainfof) : void

5

<<views>
top_view

+ allitem() : void

+ get_status{) : void

+ get_searchi) : void

+list tabledata() : void
+ get_table_datal) : void
+ getDataNum() : void

~ get_movie() : void

su.slackline

<<views>
individual_view

LisaData

- rawdata : file

- calibrationdata : fie

- analysis_para : file

- mesurement_para : file
- anadata : file

- memo : stiing

+ synchronized_play(): void
+pause() : voud

+coma() : void

+stop(): void

+ set_xyselectbox() : void

+ stateChange() : void

+ show_datat) - void
+jump_compare() : void

+ ShowGtherAngleMovie ) - void
+hide(): vod

+AmayToCSV() : void

+ download() : void

+getD: void

I

ResearchDataFolder

+UidToMovie() : void
~getlid(): void
+parent_url() : void

i

0.r

1.

+difi_data() : void
+make_json() : void
+ get_anadata() : void
+VideoTime() : vaid
+ get_other_movief) : void

ssviews>
‘compare_view

ResearchData

-sensor : object
- subject : object

- organization : object
-trick : object
~tension_of_slackline : float

L

+set_xyseleetbon() : void
+show_data(): void

+show() : void
+show_movie() : void
+play() : void

+pause{) : void

+stop() - void
+jump_individual() : void

+ showOtherAngie Movie () void
+photGraph() : void

-measurement_date : date
= +get_allanadata() : void
- _place : string Pictures oot ) voia
~get_quent) : void | 1 | -file il - UidToVideoTime() : void
+get_allimovie() : void - filetype : string + getiainyidesTime) : void
- starttime : float
- end-time : fioat
- view-paint : string
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Error-based Simulation (EBS) &#i=~w JZAHWT
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Using Error-based Simulation (EBS) and Concept Maps
Development and Evaluation of a System to Promote
Abstraction Operations in Metacognitive Activities

Taisei KUZE™!, Takahito TOMOTO™
*1 Faculty of Engineering, Tokyo Polytechnic University

In order to facilitate meta-cognition, "instantiation", "modification", and "abstraction" operations are
required. Instantiation and modification operations can be prompted by EBS. However, in the past,
there was no explicit support for abstraction operations to reflect on one's own answer series.
Therefore, we develop a system that visualizes the sequence of the learner's answers as a sequence
of the concept map, and adds the function to support the organizing activity to the conventional EBS.

As a result of the evaluation experiment, it was suggested that this system promotes abstraction

operation.
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Development of Learning Support System Using Visualization

Function of Logical Structure in Mathematical Problems

Daisuke SHIBATA™, Takahito TOMOTO™
*1 Faculty of Engineering, Tokyo Polytechnic University

In mathematics, it is important to understand the process of deriving an answer from a prerequisite.
A process can be explained using logic. A diagram that represents the process of obtaining a
conclusion from a prerequisite is called a logical structure. The understanding of process of deriving
the answer can be facilitated by understanding the logical structure. We developed a system that
visualizes the logical structure and gives feedback message to learners' logical errors. As a result of
the evaluation experiment, it was suggested that this system is effective for understanding the

logical structure.
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HEBRIEBELED ICT FRAXE~NDE#EZ
FREAE & LR L =5
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Evaluation of Teacher Training Students' Understanding of
ICT utilization Education Compared with School Teachers

Hikaru Uchida ™', Katsutoshi Yuasa™

*1 Aoyama Gakuin University Institute of Information and Media

In order to improve the instruction ability utilized ICT of students in the teacher training course, we
have conducted education that allows students to experience active learning used ICT and reflect on
the teacher's and learner's perspectives. In this paper, we investigated the awareness of ICT
utilization education for school teachers and compared it with the survey results of their recognition
that students had gained in our past practice, and evaluated the effectiveness of our practice. The
results showed that school teachers tended to have a deeper and broader perspective and that
students could broaden their perspectives like school teachers' perspectives through repeated

learning experiences.
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