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Proposal of a Training System in Collaborative Discussion
by Notifying Occupancy of Utterance
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Abstract: Although active participation of learners is expected in collaborative discussions, there remains
the problem that the rate of utterance may be biased to a specific learner. Several methods are available
to make learners aware of the rate of utterance by visualization and coordination of the discussion with one
another. However, visualization may lead to negativity among learners who have a low rate of utterance.
To solve this problem, we propose a discussion training system that judges, by detecting the learner’s utter-
ance, whether a particular learner avails of an opportunity to speak in real time. The system, through an
automated voice message, directly notifies the speaker to give up the opportunity to another learner if the
rate of utterance is biased. In this study, a discussion training procedure was set up. In this procedure, the
system was used only in the experimental group. The number of discussions was the same as that in the
control group so that learners could grasp the utterance condition even without notification by the proposed
system. The experimental results show that when compared with the control group, the experimental group
could better grasp the rate of utterance between learners. We confirmed that the discussion training system
is effective for learners to understand the bias of utterance.

Keywords: discussion training, discussion support system, detecting utterance, dialogue analysis, wearable
device
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Fig. 1 Outline of training system in collaborative discussion.
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Fig. 2 Setting of wearable device with directional microphone,

mobile battery and one-board computer.
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Fig. 3 Discussion status notification device.
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Fig. 4 Subjects and devices in the experiment.
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Fig. 5 Flowchart of notification decision.
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Table 1 Discussion topic in the experiment.
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Table 2 Silence ratio in experimental groups and control
groups.

i EA EB EC CA CB cc
1[aH | 48.18 | 50.67 | 62.28 | 50.67 | 44.58 | 31.41
2 [mH | 41.11 | 49.08 | 56.66 | 55.14 | 33.39 | 34.26
3\H | 27.14 | 44.80 | 59.39 | 56.55 | 36.08 | 35.60
4 alH | 27.46 | 55.59 | 56.30 | 56.40 | 49.00 | 32.44

® 3 EREE (ER) Ll (CH) OEHERK
Table 3 Utterance overlap ratios in experimental groups and

control groups.

##H | EA | EB | EC | CA | CB | CC
1 [|H 1.27 1.23 1.23 1.20 1.35 1.49
2 [l H 1.34 1.20 1.22 1.23 1.54 1.65
3MHE | 1.95 | 1.38 | 1.22 | 1.27 | 1.71 | 1.71
AmHF | 1.85 | 1.40 | 1.19 | 1.32 | 1.55 | 1.82
£ 6 B (E#) SHHEE (CH) OREEOIIEDOD S t i

Table 6 Results of paired t-test between experimental groups

and control groups.

T, CHOTNV—TZENENOHEF % CA-13~CA-16, g | B C B
m&N~CBm)Ccak{ma4abf%ﬂ%ﬂW5. 1&2@E | ns. p <0.10
FHEOSHHERE LT, EEREE 210, BHERKE 1&3MH | p<0.05* | p<0.05*
2‘%3 h%ﬂ%ﬂﬂ_\.j‘ 1& 40H p <0.10 n.s.
=4 R (B o%E (%)
Table 4 Utterance ratios in experimental groups.
W | EA-1 EA-2 EA-3 EA-4 | EB5 EB-6 EB-7 EB-8 | EC-9 EC-10 EC-11 EC-12
1H | 23.52 25.18 853 21.64 | 20.69 19.20 14.63 18.01 | 30.50 5.27 15.92 9.24
2 |[H | 20.07 29.39 17.25 26.62 | 21.27 19.40 13.94 15.93 | 25.72 2.52 15.55 21.95
3| | 37.80 49.38 34.55 46.62 | 22.21 36.89 14.62 19.81 | 22.85 3.26 17.05 19.52
4[| H | 39.41 59.36 25.19 33.80 | 29.19 26.80 18.42 9.68 | 18.28 3.13 19.08 21.75
x5 Ml (CH) oFFEHEE (%)
Table 5 Utterance ratios in control groups.
Wi | CA-13  CA-14 CA-15 CA-16 | CB-17 CB-18 CB-19 CB-20 | CC-21 CC-22 CC-23 CC-24
1[0l H 8.61 4.72 42.11 14.09 26.32 34.73 17.37 11.97 27.36 32.48 45.55 11.84
2 [0 H 10.77 9.67 37.07 10.69 29.94 50.03 22.83 17.61 29.31 35.28 44.28 22.00
3 H 21.61 9.47 30.14 9.58 32.96 43.98 33.30 24.30 31.75 38.93 42.89 22.13
4 [ H 29.20 9.19 27.85 8.95 31.13 29.34 27.64 17.99 38.64 39.23 46.54 25.65

© 2021 Information Processing Society of Japan

72



IEHRINEF R/ NEE Vol.62 No.1 64-77 (Jan. 2021)
x®T OEEH (EH) OYATL20mmEEEGZ LzmE ()
Table 7 Number of notifications by system in experimental groups.
A EA-1 EA-2 EA-3 EA4 | EB-5 EB-6 EB-7 EB-8 | EC-9 EC-10 EC-11 EC-12
1 [\H 1 0 0 0 0 3 0 1 2 0 0 0
2 [l H 0 0 0 1 2 1 0 3 2 0 1 1
3 [ H 0 0 0 0 0 0 0 0 1 0 0 0
4 [0l H 0 0 0 0 0 0 0 0 2 0 0 0
=8 MMM (CH) OY AT LOBMIEREL M2 LB ([)
Table 8 Number of notifications by system in control groups.
i | CA-13  CA-14 CA-15 CA-16 | CB-17 CB-18 CB-19 CB-20 | CC-21 CC-22 CC-23 CC-24
1 [ H 0 0 2 0 0 1 0 0 0 0 1 0
2 [olH 0 0 3 0 0 0 0 0 0 0 1 0
3 [l H 0 0 1 0 0 1 0 0 0 0 0 0
4 [nlH 0 0 0 0 0 1 0 0 0 0 0 0
n5. BONPE 2 B L7z, AR 2 72 L 72 16 [0l Ok

F72, WMHOBIZBWT, 1 HHO#E L 4 1l H O
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R 9 AT O (FEREE)
Table 9 Subjective evaluation ranking of utterance in experimental groups.
FHER. | EA-1 EA-2 EA-3 EA-4 | EB-5 EB-6 EB-7 EB-8 | EC-9 EC-10 EC-11 EC-12
141 EA-2 EA-2 EA-2 EA-2 | EB-6 EB-5 EB-6 EB-5| EC-12 EC-9 EC-9 EC-9
2 iz EA-1 EA-4 EA-4 EA-1 | EB-7 EB-6 EB-5 EB-7 | EC-9 EC-11 EC-12 EC-11
34z EA-4 EA-3 EA-1 EA-4 | EB-5 EB-8 EB-7 EB-6 | EC-11 EC-12 EC-11 EC-12
447 EA-3 EA-1 EA-3 EA-3 | EB-8 EB-7 EB-8 EB-8 | EC-10 EC-10 EC-10 EC-10
#F 10 JEOTONR ()
Table 10 Subjective evaluation ranking of utterance in control groups.
FHER. | CA-13  CA-14 CA-15 CA-16 | CB-17 CB-18 CB-19 CB-20 | CC-21 CC-22 CC-23 CC-24
14z CA-15 CA-15 CA-13 CA-13 | CB-18 CB-20 CB-18 CB-19 | CC-21 EC-21 EC-21 EC-22
2 fr CA-13 CA-13 CA-14 CA-14 | CB-20 CB-19 CB-20 CB-18 | CC-23 EC-23 EC-23 EC-23
31 CA-14 CA-14 CA-15 CA-15 | CB-19 CB-18 CB-19 CB-20 | CC-22 EC-22 EC-22 EC-24
4 fir CA-16 CA-16 CA-16 CA-16 | CB-17 CB-17 CB-17 CB-17 | CC-24 EC-24 EC-24 EC-21
£ 11 FEHFHRONARN DT Ok R BBCThbEEZOND.
Table 11 Results of subjective evaluation ranking of utter- LV a— (3), (4) DFESR %ﬁ'—?@;@%ﬂb:obl’f, 4
anee RTOTZNV—=TTHHAHPH I ZATBY, FEROWTIC% -
JEatAs GRRMIEE) | ZERhee (SEBRHE) TVt W) AESEL N, F77, TFROMATIEAE
i 108 242 BIEE 72 L) WEDH 7. FHC L BEANE, 28
S.D. 0.86 1.19

NERZ, SEEGEDH S L WS Lk b D WHEERE 2 H T
M, EA-1, EA-3, EA-4, EB-8, EC-9, CA-15, CA-16
DT/ THoTz. =T, 7 V—7CBDOEANCB-17 %
ERT LA A& FHEL 2. CB-18 13 CB-20 & £
T Af7ZA e PRELZ.

MEBE L EBRBHONBICARLREZDPHLODPEREL
7o MEAER, BB RL DA R VD, < Uk
Ay h=—DUMEEL L7z, MEDHER, p<0.05 THE
FEMHROENT. FD720, L ) EBRIEO FH, FEE
BOMW RN S FHTE /e wZ 5, 4 HHDOFERT
i, EBEECLHERIE AT 2HTWAWED, 1
HHEAS 30 HF COEm Citmalfi s A7 4% AvizZ
EW Lo THFROEL TS RN ELZEEZS
ns.

6.4 1 2E1—DER

Ay 52— (1) DR, LED 12X Z@HA1L3 7 v—7
M2 7N —FORIEEZR L TWeDs, 1 7V — 7 Tldgh
PO RGBS o7, /2, LED I & 5% RIEE# L T
W2 NV—=T R TN —=TE, A vy a— (2) 1L
T LED O#ABS#ERmOWIT IR o7z L& U Tz, LED
2 & 2B, REOGEIETRIH LA KL E
BMLTHSIZLEENLTWS., — 5T, EFEFITHT

HDHMAI, Hh ikl T LED Ofapgfb+ 52 &
THEROW TN o 2R H 5. FD72, FHEN

AT 5 = & A S R BIRIL S T B O A
5 %% EORET, BRNOBEE GRS 2 2 LA

© 2021 Information Processing Society of Japan

BOFFENDEI N AR E LTHRITH D Z LD 55h o7z,

TNV —T DT RTCOFEHE B 28NS E5 2 LT, 5
SRR BESELILEERLTWS, 200, Wk

DT o728 V) AL, ¥ AT LI X BHER~NDN
ADHERE L 72 LRIRT X 5.

A V5 a—(5)H5, FHEOMBHII LY GENLEE
R L2V AED D -7z HFEICL ABANZ, @At
GOFRERLIELLT [ASA (FBEOW), A A
(FBREZEOW), Er00EICId B LS TLEEN] &
HHENS, FHHZICL o TEImSIafHELTEbz, &
EMRIBIB OBV o el H 5. D0, Stk
AOBEEEFIRENLFBEDGENREIEZR 2 VWE D
2, BHIDA Y =V DOEBAEN 2TV R bDIZEET
LIlhENEZOND,

AV Fa—(6)220TId, & LEPIcEHomEa
AT bzl SR L 728w AP ES Nz, THIC

LB, AR T EAT L FEEOTRTEPIIE A

4 -

WHIZAT) LT, BAEAREZRESELIILZEMLT
Wk, ZO7H, FEEHAINS > THRMICERL, &

REeFEICELOTrLIEHERTHEET L L)Lz
Ao 2R S 5.

A5 a—(7)TiE, KVAT LT 2HENLRE
RELT, [VATLOREIZL ) EEERHICSMLTW
LgErons| twyBREEON. —HT, BEN
GERELT, [EFCRECRHICL 2@ME w2 L
LT OBHS RG] &) BRSO $72, [F
PN X BWHDT TV RBEWI E N H o] LI E
biEshsz, KV AF L Tl, ERHT 20 HoRkitEZ 2 (a5

74



BB FREHNEE Vol.62 No.1 64-77 (Jan. 2021)

T Ciizz Lo EHE 2 @R e LT, FHICL @M%
ToTWh, 207D, FFEFKERLI-ZTERICL 5
MHATHOND Z DD D, HHT 20 O REMEE 2 [n]dfg T
W7z L7BART R OFEED, EFIL Bl E AT ) By
THEBETHLDRHETH I ET, 20 WHALTITbIL A
HMOTNEYUFETEXLEEZT.

7. ER

KIFFETIE, #EmllB U2 BBEL LB L, #
AR A BT Bkl S AT ARIRE Lz, RETVA
T L& BB EREO TR TO NV — T Tirbh 7.

4 M H OFERRIZOWT, iR L EBRE 2 KT 2709
AT 2727 ¥ — M T, FEHIEE & R CTEBRBEAA RIS
BEHEROMY ZHIBTETCVDL EEZ ONLERIE LN
2. 2O EnD, BEEIERN LIRS % 720 OIS
fTR722EZONE, BIEORY TWMT 52 LT, i
WEFEE A LTV 0DIEM DD REIC R A &R b

EBORFPBURTIE, RV AT AL EF@NE S
J-EEE R, MOEEoOEREF IR 2L LTW
720 EBHMLOREE LTI, BEEETEAELTWAEYE
BEPOEBEOFEE I IRFERILRESE LI L@
T, FHEMOBME G ORI OB -7 TH L LE
ZHND. BIEROMEM DT TH > 72720, FHEHE
DEVEEBEDFEFER RO E L ERT L2 LIL 0T,
TR NFE B IR IRD Z EAREIC R 5 2 L AUR
Iz, THIZEY, BEORKIVPTHEIN, T Vv—T
AUNEROEREFIERT L0 h DB EENDH 5.

REVAT LUE, 20T &8 L 7238505 & EHERE
R WCHER 40 RO E, S B T 72, 207z
B, i &l L CORFEREMEVFEEEZ T 40 B O4F
B S R 2 72 2 L CHlAIDT b IS . ARTZED
BRI OHIBTH 55, TD XD BRI T
LR ET A LT, BN A L) EMICHEETE
LB EEZ T B L L CIE AT 40 B O
wm IR, RGN O DR E T VWb 2 LT, i
HmEELTESETEAL TV AFEEEZEIZOMBHD THON
b EDICT HULEMNA LN,

RF Y AT L OFHMFEBRDAER DS, EEREAE Vi
i, B LYY Od bR TR TN\ 2 kDY
Mol ZO7H, BEREDEVERICBWTHEFD
HAERALNLNE ) PEFEL, BHEEr AT LT
Wb, WRY AT LOBAGEME, W5 [4] 2 I0ICPE L
T3, 414, BAIGEGOIEIZH %8m0 FHER- % 1
RLTW ZEREZONS, BHEOGHDIDD T —
YR AR L TFERRAE L BRET L, EaErsd
BTWZEREFDRYDEDH A EDOIMEL L) FMER DD
LT,

PF LB TIE, BEES RV, Bird s

© 2021 Information Processing Society of Japan

Wik T OB TN v, FEED 20 b S B a
2 AH5EEE R T 2 A L & U U@ E 2 72 S w7
¥, FEEEDTYMRN 7 i CIREAIDT T b N WIT DT D
5. KOBOEIZ L 2 |MEROILRIIFTONL L DD,
R DOIIRO A CTHFHIRN 2 LR T 2 3BIC 2 25 89
PRIREBRTRRIFTE TWARV., 20720, FEHRLO
B, HFEICIAWACEIDLIDTHLDD, HIZkD
RRIZEDDDTHEOD, ZOMGTH5Oh) % BEET
HUED D B .

AV —DFERDE, FEIRDLEH T34 ADFIZ
LB BHNISERE A 720, EDAARE LTHMTH D L
EZONE. —HT, BT BEHDEEN KBS %
Bh L) FERIE SN2, il BT 2 REEELH W
FERFFLTD, BHEAPEFENTH NI L 2RI 5
CENEETHDLEEZD. TDRD, HENZBEZT]
EHRIEHBVVATATHAZENET LWL DD, Hi
AL L CIIRFERORY 2B S5 2 L 2Bk L7

INSDORRENSL, REVAT LERCEGRIFE
To7ofER, KX 2B EHFIC L @M Thi %
BREEIC BT, FEREVPEFEOMY 2T 5 S THEIM
RREREL72. LA Ladss, EBLEHEORY % RS
%720 DATEIOZALIZA LT, FEEREFIC B 5 I
HEIHIML o7z, BV AT 2% H v Tk 7%
FHOIEEAT) 2 EI2E o T, FHEEBOFHZ ED X ) I
AL S L HBN D D DR T HULEDNH DL EEZLND.

8. BBHWIC

AIFFETIE, FERICSINT 2FREORFGEOFLEN L)
TNEA LMK EIOR L, Mmool EIT) Y AT
LEREL., AFEOHNE, FEHENHY OMHESI
RERT A LB LUOFEBAR LRSI R 5 2
ETHD. DR SRS NTHEI, BilORY O
BEEE I L TS EF SRR EEL L) HFFTH
AT BV AT LEVER L, FHISEERZIT- 72,

CORER, WEVAT L HWT 3 RO E T -
ToEBRREDIZH A, FCEED D AT L% V7 Wik
7o 72fhillE & ) b FHEFEMORGEE G OILEICB W TE
nNCw, ZoZehrb, RVZATLE2HAWTIFZIT
LT, IR OILIBICERITH B Z LD h o 7.

KRIFFECIRE L 7zifkmmidlihi s AT L2 WA Z L P, 5
SEORY ZHBT L EICBVTENTH A L EHEDRL
72, AR, KT AT ARGV kREN RO IEE E
BT DHILI2L T, FHEDITEERICDOHRN D MIGEE
2479

T/, WA AT LOFMBEEEO L7202, FiE
DFRAEAE L 2D b #am OW TR B e 2 BEIE 2 H U e
L) EAHEDOU R 2GS AL ED S H. BUEIXE R
DREFHRIZEEDOWTHIT L TW A28, EmakzEL o

75



RS 2R

R EEETHILIZLoT,

Vol.62 No.1 64-77 (Jan. 2021)

weim D %k 72 R B IR

TEHLEEZOLND.

A&

AWtsEo—#iE, JSPS FHif# (JP17H02001 5

LUV 19H01710) DBk E 2T 725D TH S

SENH

[1]

2]

3]

[4]

[5]

(6]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

21 42 2 F v CE AR, AT (http://www.mext.
€0.jp/a_menu/shotou/zyouhou/1296728 htm)  ( & H
2018-10-09).

Adelsberger, H.H., Kinshuk and Pawlowski, J.M.: Hand-
book on Information Technologies for Education and
Training, Springer Publishing Company, Incorporated,
2nd edition (2010).

HAZE L (FB), g & R, 2A®RE GF
%) HIFEE & CSCL, #HELFEHEI4, IALVY 7
P (2016).

FEERGE, KILEOR, IAEN | ARG 1BV T3
K2 THALT Y AT L DOR%E, ~VFATFAT, 5
i, WAL 'ENA VT R L (DICOMO2018) FisL
4, pp.633-636 (2018).

MEERRE, RIS, AN, 2RSS, AL 5
SRWD ) TN E A LTTHULAFERG O BIMEAN KT
TR, BWUHPER V-T2 T Ry P = —
YA =27 av 7 2018 i L4, No.l, pp.1-6 (2018).
Tausczik, Y.R. and Pennebaker, J.W.: Improving team-
work using real-time language feedback, Proc. SIGCHI
Conference on Human Factors in Computing Systems,
pp.459-468 (2013).

Nishihara, Y. and Sunayama, W.: Cooperative discus-
sion support system by visualizing participant contribu-
tion to discussion, Proc. 2015 ITAI jth International
Congress on Advanced Applied Informatics, pp.219-224
(2015).

DiMicco, J.M., Pandolfo, A. and Bender, W.: Influ-
encing group participation with a shared display, Proc.
ACM Conference on Computer Supported Cooperative
Work, CSCW, pp.614-623 (2004).

Bachour, K., Kaplan, F. and Dillenbourg, P.: An in-
teractive table for supporting participation balance in
face-to-face collaborative learning, IEEE Trans. Learn-
ing Technologies, Vol.3, No.3, pp.203-213 (2010).

KE #, HEFEN, KHEES, KEBET HRFEO T
Ot 2 EEHAOEBKEZWET 5 A, HRUF LFERWH
ik, Vol.33, No.3, pp.333-342 (2010).

Jayagopi, D.B., Hung, H., Yeo, C. and Gatica-Perez, D.:
Modeling dominance in group conversations using non-
verbal activity cues, IEEE Trans. Audio, Speech, and
Language Processing, Vol.17, pp.501-513 (2009).
EEHSL . T 7T AT 72 BT AV —T T —
7 WAL T HEOREICOWT, (L TERFEL
%, No.48, pp.7-12 (2016).

PR —, SFIEE, K B, WMEEL -V
TxWDTATUTIIBIT LY — T A% 2 T LB
B OMREEDOBRIED 73T, THHLBL A SIS 7L —
T TGy hT—2%—E X (GN), No.20, pp.1-8
(2012).

Kim, T., Chang, A., Holland, L. and Pentland, A.: Meet-
ing mediator: Enhancing group collaboration using so-
ciometric feedback, Proc. ACM Conference on Com-
puter Supported Cooperative Work, CSCW, pp.457-466
(2008).

HEMZ, BOEK NG DR LAV oRIZB
HIEMET D A B = XL THF A4~ BARE LFERw L

i

v

© 2021 Information Processing Society of Japan

[16]

[17]

[18]

[26]

[27]

[28]

[32]

7, Vol.65, No.3, pp.144-156 (2014).

AN, ARHE DR 27 2D CFER T
V— TSR DOWE, RIS R VTF A 71T, 5
i, W& €34 L (DICOMO2017) ¥ ¥ EY 7 A
4, pp.847-850 (2017).

WA, BEE O, £ OHE, RS, 22—
VT E—FNVHFERF v T 7 5 — % 735 A
T o, HHRHERIRE I =8 ST T 4 vy
AL YD 2T IVERY (CG), No.l, pp.1-6 (2020).
RHURRA, KRRFES kAT — CA¥ICBIT 5 VR 5
Mgy 27 L DFISE, HHRLIEF R RHREL 2 —< >~
av¥a—%Av%523ar (HCI), No.l3, pp.1-6
(2020).

Omori, Y., Ito, K., Nishida, S. and Kihira, T.: Study
on supporting group discussions by improving discussion
skills with ex post evaluation, Proc. 2006 IEEE Inter-
national Conference on Systems, Man and Cybernetics,
Vol.3, pp.2191-2196 (2006).

EARIER, T AEA, REHER, SARMSE, AR
FERR IS E T B R O LB (2 JE D W 72 1 2B IR
DE RS T OFRE &AM, 1AL 25 S0k
HFrar¥a—% (TCE), Vol4, No.1, pp.70-82 (2018).
IR EBURE, IFHE RSB D T 1 T — OISR EE
FEREDMGE, FRARHE, Vol.14, No.4, pp.588-603 (2007).
i Y RN TFE=SANT = E VAL V8
77 va y OEEME, NTHERSRRE, Vol.27, Nod,
pp.405-410 (2012).

B g, RARECR, WG | v o4 AR ; M
NBEATEIRHN > 2 7 & O F%E, W HH0EE 7 2
i, Vol.J96-D, No.10, pp.2359-2370 (2013).

SO, BRI, TR, AP SRR IR
BRICHE B L 725 o B A, AN TLARE S &im SCRE,
Vol.27, No.2, pp.16-21 (2012).

Leshed, G., Perez, D., Hancock, J.T., Cosley, D.,
Birnholtz, J., Lee, S. and Gay, G.: Visualizing real-
time language-based feedback on teamwork behavior in
computer-mediated groups, Proc. SIGCHI Conference
on Human Factors in Computing Systems, pp.537—546
(2009).

MHE&w, SINHZ, ZHEH, 1 HZ, Bk,
ANES O, ARHERCEE L SR E AR O AL - FFEICAE
O RBRPBIBEFLEORSE, EFHIBEYSWIGE
Vol.J91-D, No.1, pp.65-77 (2008).

Bissigy, P., Deriuy, J., Foerstery, K.-T. and Wattenhofer,
R.: Rtds: Real-time discussion statistics, Proc. 15th In-
ternational Conference on Mobile and Ubiquitous Mul-
timedia, pp.267-271 (2016).

Tausch, S., Hausen, D., Kosan, I., Raltchev, A. and
Hussmann, H.: Groupgarden: Supporting brainstorming
through a metaphorical group mirror on table or wall,
Proc. 8th Nordic Conference on Human-Computer In-
teraction: Fun, Fast, Foundational, No.10, pp.541-550
(2014).

TEPNET-, SORET, WEETA, NE B V=771
Ay a Y TEDIZODIREIZL ST 4 —FNy 7D
FEN, TEIRALER S F SCEE, Vol.60, No.4, pp.1171-1183
(2019).

S EOZME & B HARBRE A, ATIE (https://www.
skklab.com/standard_value), (ZHf 2020-07-21).
Sekine, R., Asai, Y. and Egi, H.: Designing a system
of generating sound environment for promoting verbal
communication in classroom, Proc. 10th International
Conference on Collaboration Technologies, pp.96-103
(2018).

i HE, IMERIR, PEART, A 8, BORE,

76



BB FREHNEE Vol.62 No.1 64-77 (Jan. 2021)

R H, BT VT - SVERICE D 2 —
TEWIIBITAII A== a VEEDOHEE, NTH
REA-axam LRk, Vol.31, No.6(AI30-E_1), pp.1-12 (2016).

HEX
KE3id, DICOMO2019 D58 Lot T 2 EF-f o
BV L Th o7z, BERIWENENL T AT L ORE
Th Y, BSOS 2RRPESN TN D720,
ARMOE VI E LTHET 5.
(FIV—=TFo 27ty NI =7 —EAfRETSR
A HH)

alll #  (EERR)

2019 4R 50 E R H I T2
EEIREERAESE. BUE, HAUBEARY:
REFBEIGHE TR e Rk e B
LEIHEMEAE AP, RO A T A
DIFFEIZHETE.

fZE K&

2017 FEEXBE KA G T34
EIEMFRI R, 2019 FRXEE KR
FRFBEEHE LS RHE ST 5L
AT T, T sh oA
VAT L OWFRIZHEE.

AR BEEl (E&H)

RS KFRFPEIG I L0 5E
PR R B Iz, 1l ().
2000 4 B2 JE 28 20 K P BRI G - A
3. 2002 FEBEEFRA R REBEOR -
AT A4 TS LB T, 2005
AR A BE B T 7e R i AR
HALRUS RS, FMERGETREREHEmA T4 712
& —BhTF, 2007 SEFBEL. 2013 FEpT R EREE € o
y — ez, 2015 FE L D Bk, BMEFEZE AT LA, #
FREHR AT L, ba—<y -aryV¥a—% -4
7 va OIS, IEEE, HAHEEBELYAKEH. K

&V T 4&H.

© 2021 Information Processing Society of Japan



