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Abstract: In argumentative collaborative learning, learners have to externalize their knowledge and con-
struct one knowledge from their knowledge by an argument. Although the quality of the argument is much
important to enhance the knowledge construction, it is very difficult for learners without enough arguing-
skills to achieve such high quality argument. Therefore, we developed a system that promotes utilization
of knowledge conducted in preparation into the argument of face-to-face collaborative learning to enhance
the quality of the argument in the collaborative learning. Our system judges real-time argument topics from
learners’ speech texts obtained by a speech recognizer and then makes the learners aware of learning contents
associating with the argument topics during the collaborative learning. In our experiment, we confirmed
usefulness of the proposed system by comparing with collaborative learning in an environment without a
system.
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Fig. 1 Composition of the proposed system.
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learning material into the proposed system in prepa-

ration.

[T) -

5 FEREHERI VI T2—A
Fig. 5 System interface to submit information learning mate-

rials into the proposed system.
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ML, ZOMEEICET LM EVEERATTICET 2 H % T ~
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IZFNZENRH— FEIRFID ¥ 7% 57— 7 CHREDAF1F, X5
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VEER R Y A7 4 ETllE L, TEEAMIIHERT v 7 —
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4.2 EEER
4.2.1 MHEEBRERFEE TCOFMMHE
BRI T 2 FEHEOBRERBE RS, B &
DHHOMRICET A7 v — MERE, #NPhE 2 B
LU 3 ITRT.
FELAVTEHORRICET2HEMT vy — b, B&
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BRFIRH L -7 -5 %, FNFNEK 4 BLUHE 6 1R
T, ZZTH 6 DM T EEE, BIUHEMmICLS
PR WFRB IR 4 OFF LGV FEORERICE T
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DEW] [BH] OFTXTHE» 3 U TOFEHL L.
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En.
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PUZEDO WIS EEFRLEL22] ICELT, IREVA
TLEMBLZHEPFALRWEO 350 120N, 4.38 &
FVEEHli2E S, 10%F BEKECTHEELE D o7z, 72
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£ 2 SEBRBREIINT 22 HEOBRIUR K LSS
Table 2 Number of learning material references and remarks in this experience.
REZ AT LAOFH (A  PHE EAEERFE PME* UM
ERHRREL »hH (N=8) 4.50 1.94 0.019 10
%L (N=8) 2.25 1.30
RS »hH (N=8) 100.25 51.64 0.006 6
%L (N=8) 42.25 19.69
NELT EATZESEK »hH (N=8) 72.88 40.54 0.006 6
%L (N=8) 27.13 12.84
* Mann-Whitney MEHEH O P fH
**Mann-Whitney Mg RO U i
xR 3 KEBTOHEMOHNRICET L7 7 — MER
Table 3 Questionnaire results about the argument in the experiment.
WEZ AT LAOFE (A P~ EAREERZE PHE > UE
EORRE, BRI W BB EREMRLE L, »h (N=8) 4.38 0.52 0.070 16.5
%L (N=8) 3.50 1.07
EOREE, HEmONFICHEL TWETH HH (N=8) 4.00 0.76 0.002 3.0
%L (N=8) 2.25 0.71
EORE, FEROPFTOHSOIRBENICHLE L TV ETH »H (N=8) 3.88 0.64 0.007 7.5
%L (N=8) 2.63 0.74

BB v oh— NRE D3 AL LAEMIEE (5 L THED, 4. °°E), 31 bbbz, 2. HhFVEDLLRV,

1:Fo72<Bbiwv] i
** Mann-Whitney fRE#EH O P K
***Mann-Whitney ##5EfH £ D U 8

T4 FHLAVFHEORBRIIET LT v 7r—F * OfFR
Table 4 Results of questionnaire about experience of learning through discussion.

TV—=71 TV —7 2
HENYEE A B C D A B C D
il LA Vg oftER L HYH  dHhH B HY HYH  HY »H 1
ZOFE T REI RO NI - 3 3 2 3 3 3 3
ZOFE TR ESL L e B L - 5 4 3 3 4 5 2
ZOEB I ERAIZIY AT - 4 4 1 3 3 5 2

5B vl — MR D3 RS LAEHMEEE [5: L THED, 4:°RE), 310wz iwv, 2:HhF)ELRV,

1. Fo7Bbhwv] 2

BENHo7. DEXY, FERIPREI AT LEFHL
AR L 2 WA TN, Rk S W-HEDE
FRSE K, F R ONE LR T O H S DIREE VO 2
DL b Z DR SN,

KREBOWHHFE TOFHEROIRITEN T 2 KR
FI7F—=4Tlx, KRV ATL&2MHLEHAITEAAL %
o 7GA TN, FEEREZTRT A TR OFEIC
o L CHIRIICEEM T TRET ] LW fThsrv—71
ZBWT2m25 9MEZIV—T212BWT 5025 18
] & RIRZRBEIMA S - 72, FD LX) BRATHBIZBWT, HIY
DA L 72RERE7C T %, oS InE 55t L 7255812
MLThH, Fesi@e I ET vy 2 e, ¥
NCOFEFFEF L TCRY AT &R L7236 0O M IHE
RCE BTNV =T 2 DfEm DV EFFEEZA LD
W3 LT, RYATLAERFIH L W& ST ERON

© 2014 Information Processing Society of Japan

KEHIEWICREL TV I 22 b 563, Ky 25724 %
FIH L7238 0 20 %8 ER 2R3 2 BRI AT O RERE I

U CRRMT 5 &9 Zfransiad s ns. Do) e
55, AY AT LSk O ICHES 2 &) FEE
BHoGfdnrd, TREFEmOTIRRA LT L TnA S
LSRR S T,

FEREDVIOR LI2ER EIRE D AT APE M L72ER 7
YR VTLO—HE, BIUREIATLOHVG ST
LT - MERE, FNENR b BLUER 6 [IRT.

REVATLEFHLIGEICBW TR, FHA i
DOHTIRINL BRIV IRE S AT LB H LI-ER T v F
Y7 OBMEUMNIZ URDOEETEEN TV, F_EY
AT LEFHLEZWHEIZBWTYH, BT v &2 7h4R
RENTWRWVIZS Db 6T, EHEDHm O TR
L72BRPIRET AT LR L7297 %2 7D 56 LA
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Fig. 6 Time sequent data of provision behavior of learning materials in the collaborative

learning of this experiment.

=5

SEEEPER LIS LR Y AT LA LR Y % Y 7 L 0— 50

Table 5 Degree of correspondences between ranking information which the system cal-

culated in the argument and the materials which the learners used in the

argument.
XV T REVAT L EMH L6 REATLAEMEHLZVIGE
FEUEHORTE 20T T 2EHE (%) | FEHEHORTE 2o RREISE T 2EHE (%)
1 16 47 7 41
2 20 4 24
3 6 18 3 18
4 1 6
5 3 2 12
AR VAN 34 94 17 94
Trx T 5MUT 2 6 1 6

2, KV AT LEZFIH L CALELFL UROEAETEE
naTwiz.,

RKIZV AT ADENG ST 57 v 7 — MREOR R
T, [EOREE, RFID Y A7 AIFRIC L TICHHTE
FLD] BIU [EORE, VAT APRRT LER T
YHRVTEHEMOFFEICEEL T BT d ] 0mA
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REDITFY 4.13 L EVEHEIAE LN, 2, [0
i, HIHONCTEREEYICRIFATEF L] ICET S
FERTIE, P 425 EEVEIES N,

FHROWT LRI, AV AT LDHRBREZE S L1200
AL7-BAHERT v — MERER 7 IR,
REVAT LOMRERTHE L-AHEET > 7r— b
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R6 REVATLOMEWHSICET LT 7 — MER

Table 6 Questionnaire results about usability of the proposed system.

HHE SPIfE < R
O, RFID Y AT LARAICELTICHEm I Ly 4.13 0.64
O, YAT AR T AERT X S REROFEICEE LT BT T, 4.13 0.35
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Fig. 7 Results of open-ended questionnaire about the argument which was achieved in

the experiment.

£ 7 AERCOREY AT LOFHRMO BHBAE
Table 7 Word recognition rate calculated by the speech recog-

nition engine of the proposed system in this experi-

ment.
MUE 1 PE 2
TIV—=71 0.22 0.40
V=721 0.30 0.32

T, MEVATL2FHLAPFHLZWED 19 8
N, 31 EZ K DBRDPRON. ZOHT, KR
WA RT I E 2B LN, REVATLAEFHL
THBFA LW ED SIS, 4L <EFNh T
b ENGrhro T,
KEBRTOARY AT LD
AT LI, MOEBEWEETO0.22, kb BWHAT040 T
Hotz. TOX) BEFRBEOL L TEE S NIoARER
DY) 2NZOWT, KEBRDEMO T TRE Y AT LHPH
L7 BER T % 0 RIS L, IR % 7 ARk
BEHOCTGEIRE Y AT ANE L2285k T ¥
YOV Iab—Ya VEEREAWTHEAELL. 22T

sy

ENA ub%ﬁk@%%éﬂ%‘kilii@ 72
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Fig. 8 Transition of the learning material ranking which the proposed system calculated

in the argumentation of this experiment.
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Fig. 9 Simulation of transition of the learning material ranking which the proposed

system calculates in the argumentation of this experiment by using accurate

speech recognition.
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xR 8 REVAT LAOFFEMICET B AEHERER & ESEAF IS
BT 2r—k* OFSR
Table 8 Preparation time of the proposed system and results

of questionnaire about load for the preparation.

HH | R ST fiE

PRSI 171.06 730 B

RFID 71 — FOBER~NOM Y e 0.63 4.0
YA MNVLFD T+ — b ASIEE 0.80 3.6
RFID &k 0.80 4.4

TT7ANDT v Fu— FEEORS M 0.75 3.8
B O EE & L TOEBHE D 0.40 4.8

* 5 EBEY v o — FREE D3 BRREE LARFEHE (5 £ TH
By, A EHTHHED, 31 ELHE VALY, 2 ALK
#E, 10 CHREEE] 2EH

EEPFICERTE L 2 DR ENT.
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