N
HAI & RO L 2026

HAI Human-Agent Interaction Symposium 2026

Symposium

P1-28

Learning by Teaching DR BBEREREICBITS
BREMT— DA L

Introduction and Evaluation of a Side-Participant Agent in a Simulated Learning by
Teaching Environment

EAE!

i R

R !

Yuto Tomiya', Hibiki Harano?, and Hirotaka Osawa'

EHEREAY BTN
! Faculty of Science and Technology, Keio University

? BB AR R

T AT 7E R

2 Graduate School of Science and Technology, Keio University

Abstract: 238 FH MU E 1 CH 2 D7 0 A %@ T H & OB RS2 E 81X [ Learning by
Teaching (LBT) | LFFIEAL, ZDOEWEBE RN MO TS, et —Y = MM AV LBT 2BV T,
LB FE NI ZREIEL TR L . ABFZE TR A R W 52 538 ) = — Y = U M A
L7 =3 LBT AT LZRET D, AFEL, FEHEIORELRHIREE 52 310, MEFE~DRE
(IS OREBIL AR T 22 L35, REPAEZRIRELTC I EBROE R, 55 58 DFEIX
R O BRI EB EITBAFH R L. — . FEDRIUIAEEERRBOLNL T 400 s%
BT L5388 OBMELTRD D S ) ORI — R A7 B FE T HIENRIBI T,

l4>r053033Y

R BN Z AN O ZETH F OMRAZ TR
S5 Learning by Teaching (LBT) JiZ, FIFkD & &<
AZFRENDN BIZHF T 58307058 FiETHA[1-3],
S A EAERICEITS LBT ORRICEL UL, BT -
T a—2) 7R AR DM IEIZ BT E D H L
NEEINTNWD[4], ZNHOMFFRICEIVE, #x bk
WDIIT 21 E, R BRI B & OHFRO KE~DK D
ZHET LG, BEFEO M A SN AL U LT D 4
FRHIZRALBRZ RN DT80 | BT R Z 2T ALV RN
LR R AL I ENFEIESNTVB[S, 6], Ll
FERBETO LBT (X, @Y7 kL~ & Rpo /8 —h )
—DRERDREECTHH L0, DEMRAMS DR
LIRS TWD[7, 8], TITHHETIE, I Ea—X
LB =Y 2 b T AR ICRS T CHZD
[Teachable Agent(TA) JZIZU®D | HE AT AIZLD
LBT ABEOWFFEIE 1N A T CRY ., it AH L
[k, HHWIFTZENLL EOFE RN EnH
HEENTWD, BEFED LBT AT LDELIL, FHEL
= — = I % — TR EE AT XS — ik
HICTHY, DB IMERHRESN TSI, 10],

LML, ek D —5%t—BR 52128115 LBT AT AT,
LR R A KA T D BT _REFREN RIS T
BY., FEEICLDHAOBAL N T HNB[11],
Roscoe & Chi %, BEIRENTI VT, FZHEDREIED
A BIR _RDE72F O OB E N 555

H & Oz BT 5 HFROEE ) AT, +5
TR B RGN N AR L TV D[12], Clark
ORI OFEIZL T, AffIFala=F—T3
NZBWT, RSB U KR OE & TH .
LT DME M A HD[13], —XF— DX a6, FRIFE T
NERI IR RS LR ERNWT — = N THLSE
FEBE LA E AN - I LU TLEIV R E N, £
DFER LBT D58 2h FDOYUIR T2 Hik o Ak iz
TR 720 DA DORERAL S 2312 E T, OB
EORNWEVORENH D,

ZOREE R T DT2012, 2 ETO LBT WFZE T,
TV = NPLDOE R E T NI D708 O RS T
REDFIEITMZ, ME&FLRD=— V= hOEZBRIE
T 5T 7 —F PRETSIVTEZ[14], TERNHE 2 5
T ABITOWD LV ERRS m EUL, A 13LY
TEICHAL LD & T 2R ER B LW s nD
MHTHDH[15], Ll AT zeic v, Beo%o
HIMILFTLLFE RO EIZIXBERLR N en
IRIBEILTUVA[16], Latané DA L 37 RBEGRIZ
FIE, BLROEND T 2I1FE | Mt RE P =T H4E
SHEINIE KT H[17], BEHEICBWT, ZOE
INETFHIERE ) T2 b bME PO TSN DZE~D
BN ZRLEBEIRLL TERT 2880155,

L7z o T, FRFOHPAITEZEoIcs 37
DITIE, HICHE FOREBRIET 20 Tide, mE2R
AR o B 2 ISR O RS L 2R T ko7 BE
FLOBMRMEICE B LIZREHT YA 122%, LBT ©
H =72 T REE BRI 2D Tl wnEE 2 bbb, 2



TAMIETIX, LBT BRERIC[FER5E 128 ANT5F
EEARRT D, 5554 L%, Goffman DZ 5l 7
WZBWT, [EE~DOBNIMEE RO IE 4722 NE Tk
HOHM, BUEITEBE S EL AT LN TWRNWE | LEFE
SNDHEEITHDH[18], ZUL., EIFEDIRELR THD
AR — 2 MTINA, HRREFF 2720V EE = %[
ESEDHIET, FEHFICKLUIBEFET VA 1 255
L. BERT Ly vy —% 52 52 L7 ORI L%
T BRELIZLDTHD,

TOREFIEOHGI M L2 DD 3, Schober &
Clark (CEBBEFT VA O THDH[19], MHITE
R, FEL RITEBEOXEEH T2 Tl 2051
WAESR 5 ELETOEROSINE | NEfRCX
LI, BEEONESLE X2 T 210855,
LBT BRERICHES GEZEANTHIEIE, HIZ TA %8
T I0L | HEORESCHANZ RO D, 5
BHEIGRERT vy y—%2 52912, it OEE1L
T ZENIFEIND, B o, BN BN AL~
DEBRSDLY G L FIIRDAFROZ LS INE I
B O CRAZEETHE N HDHZENMOILTND,

AWFIEO BT, X NEBREZEL, F2 5528 A
L7z =3 M LBT ¥ A7 AONREEHLNZTHIETH
%o BARBIICIE, Bk D —%F— 0 —FH R BEEAX— X
TAEL BT LB MRELHWLZET 1) F
HEODIAITEINERT DM, 2) TOMRLLTHEE
RN B 57, 3) FEE O EBIRY DB AE (88
BRIESCENE ST ICE D IO B A B2 57, 120
THRAEETT,

2 RER

2.1 RER{RER

AEBRTIX, S 58 OB ANFEEEORAITE
BLOLHREEIC G 2 5 B2 REET 5720, LR O
2 DDA E LT,

AR ESEHEOEEIL, FEEOREFET VA
CETHFEL, RERR NI,

Schober & Clark OEEGRIZISE | fIFEE THLHES
HBEPFETDHE . FEEITOHRL ~ZED
HCRHOKEBILEITRIET D, 2D, 5554
DMEIET DA FFELRWS R bt LT, 22
MNEBICELRDENET D,

AR 2 LA DB RLIX, FEEOTAMERZ M £
SHB,

Roscoe & Chi 2MEHT2I012. b7 a3k
VERE 72 EE D B LR WER AR T =0 s 5
DIEETDEAEE, FFELRWSEL R LT, 2 E %
DT ANSAE N BN FLIRDEARET D,

22 EREBRTH AV

MREVATLE, =LV ThHD Unity
(2022.3.42f1) = FHWTRAR 21T o7,

VAT NIEIC, FHEROA L —T 2 — R KR
FZED N\ 2 RTCOT— = MR DR D,
ek, == O EEHIENIZ X, Wizard of Oz
(WOZ) IEEB AL, 2, VAT ADMEEEZ A
MMAT T2 FIETHY, BURD Al TIIRNEEZ2 SURIC
WU T kA AR A BB T B0V, EBR
FIXFEBEORBESSF LA EEARE T, FHEO
FKIELE R OREFRNDEL T, REOHEIT R ILEH
WL, =— = ORI ER I 1T 72,

ARUAT BN, #HpVFLed %) Fro—T b
L BBRECTHAESEE T~V N O 2 FEOT
— VU IR EESINTND,

ZFF—T o bOS RITIE, — e TR
BiL7= 3D =T V&AL, Ko—Y = b kL
UL, T I 5 — B mikix B L Tnd
N, A FEIORET —<IZONWTIRFE ThHhD | L& E
Lz, ZHUCEY, R EIITHDRRE ORI ITET
DL EVHRE TRELITOZLNA[REL 2D, BS54
TV ORI A=Y EE L 50 B D
3D ETNVEHHLZ, Ao—Y o b0t EE
BRI, 2O~ lhDd, KAe—T = MNITAY
FICEE T DA 2R W SRR S LR
ESINTND, ZOFREIZED., Schober & Clark D FGH
\ZHESE R E DN EM GRS x| DL
HE1TH, & T VA OFEREIAD,

2.3 REREH

AERTIE, BB E5EHE -V b OFENEEE
DITHBLOLEIC G 2B MAET D720, LT
D2 ODERFMNERTEL,

CTEMSM XK RIS, HENICZT T
— VN OBBFETLIHRMETHD, T TUEZT
Fr—Vx D —Xt— DR TREELITI, JiE
Biswas b [X 0D ETH— % E72 TA AT LD FHER
BHAEBBALEZLOTHS,

CSFEMSM K 2 1R T INNC, HENICZIT T
=V, B F R R = )
FAET D&M THD, 723, 5 3 BETHR2#Ey, 2o
P35 HZ X220 FH | L TOmERL ~ V& TFE
72 R D E B L O SHHEN | OFSBEA PR FFL T
W5,

1 RS OB EBREL



2 ZHEMEMROHFERE

24 EBRESME

EBRBINE T, ROFMHESNCEEL, 1) H
KiBARAT AT L YL THETEHIL, 2) K-k
ML THHTE, 3) Google Forms ~D[AIZ M3
ARETHHZETH D,

AREBRIIT KPR 17 BB UT-, EBRKT#%
\CEREL 72 S LA v HE 2 —DfE R, 2INFEDIL
1 £1Z2oWTC, AL EBM ONEIZBE T 2572
PR EA L QO e HER SN T, AREBRIL
LWVEIRR D 22 ) 2 U= Tk o A ) 21 E 352
LR HMELTWATE® | FENEIZEE T2 TH ik
HLTWDI LT FEBRAE RN T DM 1705, L
T2, BEBIMBEOT —HERIL, %5 16 4 (5
P74 e 9 4 SRR 21.88 Tk, A VER 25 0.78)
AT —H LU TR SR L LT,

2.5 RERIRIE
EERT. S DO TR0 . EBREL BN

DIBMNBLIZ/NHBICB W TCEBI N, ENITIX
AJV—V PERESI, TR B E D F ST,

BINF L. ORI — A ERT AN BICHRESNE
BrIcEB L, Pl MSni=8sr & VW Tiz¥ts
1T-o7=, (X 3)

2.6 EERF|IE

FEBIT, 2INE 1 4T LB IS T, KR
FIZARBLEZME X, —EOEBR Fhix0Ma%
720 ZOEE, === b UG INERE OEREIC L
DHOTHAHZEITREDI, [VAT AL ALIZESTH
BENZBIME D FEZRHL . KELTWD EWNHI TN
— A=V =Mz bivic, ZD%, WU H—/NT
\CHSXEN Y THNE 1 By ar ZBIALT-, K&
oA NI T = — X [Bd% 7 = — X 3l 7 = —
D 3 BPE RS, LT OFIETHETL,

Yl 7 = — X Tk, BINEICFEBREMITS U T
KOBEMPEAT SN, Fo, ZOBE, Xait T L72d
TV ORI BT A EOR M Tz, B
REIZIX, EEOREM T2 Fo—Y 2 NS
DWTE T AE O FBERFRIIHHREH/ L TVDH,
ARIOFE N ZICEL I RFEOF | ZFHM%
PRZBITAES EEHE =V 2 MTOW T AEWFIC
RE92 — R0 ik A R - IR W SRR ) ) Thh e
B2 BNz, D%, B OFEERIL 5 IR E
S, BINEIXFICOBEM Z BT L | REDOH AR
PR E LTEEIEE ~ DM Z1T 5T,

%7 = — X ClL, FEIFH O T 1% B % R
THZERSEBICBATL L, ZINE 1FAZ)—2 LR
MHRICEFEL WL — = M- T, R E L
T-NAEO QEEHAE T o7, KEBRTIL, 2INFENLY
HARD DO HH DR T WAX AN CTHIRIEEN 21T 2
539, BEFOERBGINL - FIENISIMEBEOHBEL
T7o T2 BRAR—RIFRTA MR —R L O~ —H—
DRESNTEY, MR ESLERGSIIINbE
HHIZEAL TIWEMEZLNTZ, 8B, 207 x—
RIZBNWTC, ==V FNORDHENIERE 1L - T
il A7z,

A Y = — XTI, BEAEEIE T2(1C Google 74—
LERNeT AR FE LTz, 78 E 1L Google 74—
T 7 vAL, ST EM NE BT A E T A2l
BT, Fleyrarof T#H, S8 ORI
SO LB BA RN T D7 3 A ORTAREH
MERT DAV, KL . S F B L OME H #Hb 2 A
A E 2 By alrAERLE, 2 ByiaricBnT
b, M 7 = — RSFHE 7 = — RICEHETO—HD
FNEITE 1 By ar REEIITh-,

20Dy Ay N NTHE T LI, ERREICLD
g A L A 2—%EiLT-, A2 2—TIET AT
LA LT, = — 2 = FOIRS T T A ]
% BIORESTO LA L7 B OV TR EIT-
77

2.7 §Hl A&

SN OITENZER B L OV H B2 & &I R-AM
T 5720, LLND 2 SDOFEEEZ Wz,

1. B A TR O BAY e B b a DR L
CRHAIL 7z, BHIEEPH I, 78 E R ER R ORE %



ToThE, TRTOUMAZKEZ TR TOREZTTOE
TOBM LU, G 1 IS B 5ENEETD
ZHMEHTIEEE T A BFERS L, S E
LS D L CREZERF I M L TSNS,

2. BRET AN FRR O E A LA WD, Flyia
»DEAIT Google 74 —2%& W =T AN FEi LT,
TANMILLTF O 2 OB TEMLT,

-FERERIEE B ISR SN R E FR L B
EOREFEEARE EMEICFLIEL QWD RO R,

B R RE  Hob TR i A VL B D F
RFTLURILUC BT D2 F LA TED0 %[ R,

3 HER

FEREM] . BER 7 AN S B8 7 ARG SRITKL T,

MREEIT-T-, THE Z LI - H MBS =FH WSR2
FEM D755 2R H L . Wilcoxon DFF S NEN K E %
1To77, BFEEAZIEFLL CEREER Lz 0% LL
TOK 41257, M 4 12BWTC, =7 — S — | T %A
Z2hERLUTEY, MEDOERID, *p < .05 ZRLTH
Do REEAT S TofE R BERFR OB IZB W T, 5%
KUETHBEZNHERSNT (p = .015< .05), ZiuiE,
ZFEMSEMICBW TR ERFRPFEICE -T2 %
RLTWD,

SHEMEE . CEmEE

4 SRR (ERELE)

4 EES

A11RER 1 12X T &

R 115525 58 OFEIL, FEEOHMESFT VA
A IEL . RN ZBINS D ) OMGERE R &2 DB
KNZOWTHELS D, 5 3 EOSHHERICBNT, £
S HHEDAAET D =B H R ORER T, —HTH
S THBICRWIL RSN, 2T,
BENESE5HEOFEZBEL, JVE DRz T
T ZAT oo ZE 2 BB EA T T D, LTzh o

TG 1 SRR EfEimSbib, ZOfTENE
KN ECTZELHERNL, FEHENFES 5HOM#L
LAY TR EZFRE T2 & 7 VA 03 HRE
L7zl ThHEEZLND, B | ETRTZEY,
Schober & Clark 1%, FIFkL VD B2 DB OFH E
FRFAETIHA. L RIIF OB T DS M
RSB INE IS DY CHHO R ELARETHE
FERL WD,

AREBRIZBNT, BEOREHFTHLZIT Fo—
DU MITAEMZO BRI HDREAL TWVDEA,
ASEOFBEIE Y ZICELTUIRFHOE  ThoT-,
— T R EFHE T NI FE LT
ESN TV, “HFBEMICB WL, R F L2
Fo—V U heDRTO B MHBEL R AR T A E &
W BHOFRE ORIHE TR Z B WL, Zh=R A5
FHEDDIENARETH -T2, ML T, ZFMEMEITE
WTCIE, AIFEE THLES 5EZENIEY ez mE L LT
FOYIFEL T\, TS FEEIIZTF
— V= MR L TRHAEI TV DO W1FH THDHEE
B EH TV MBI ENTRSRWES HYHE
DI HrpeE 0| FLfER 7275 SR Z /2 L7203 540
EH AN E ZBD,

ZORIRIT ., FEBRK TIRICEB L RS (LA 2E
2—DFERIZE S THIR S R s, FERRiL, =—Y=
VERHIFEE THHIEEBEL, T EE BRI
FAEEL IV ME NSO, BRI, A%
B A HE =B TR FEZ DN NDT-D <
AT DB A K U 7o TR HEE A 72 ol
U7z Y HFEZ M HebOICER T IERNH-
721 OB ENELNT, T, THIFE IR, FTT 4
T X RE R G 20 DN 72 ) Vo 7 5
SHHERINT, 2Bz, oS INEHE,
FOHFHL ~NZHEDETHPZME L, BEIETHE
W 7= [ OREEL | 2 Bk L2 B OFEiR 23 iR S
7o TNHLORERIT, B FH B T O mERL X
JVICE DR T, T EE L QW22 e2RmL T
Do
INHOFEBAHRE L, RERROFBERBIMEVIE
BT —2O—FT, K AT MBI HHFEEL
TOES 5 | NIRRT LN, FHREEFBHLE
0TS IATEN A S S T ERBEE L TR IS HERE
7= RLTND,

42 {RER 2 [Tx T HER

IR 2T ORI, 78 & DT AMNE R AW |
SED | DOWFEE R LT DOERIZHOWTELE TS,

—#%IZ, Chi HOH RIS R T5I512, @t
BT B o R O BN, 8 DL ZL< DR
VY —AE A LTZZ e ER L, R R L EOH
2R ZEMHIFESNA[20], LAL, & 3 EOOHT
FERICBWT, ZF MBS IR ERBNE BICHE
MUL7=b DO BEFLT ANEF M O 7 ANME R 123
W, SMRNCA BZEITR BN o7z, LIZ23- T,
i 2 1T SN oS s S T biLs, DK



LT, R LD RS D E LA T,
FERRIIA B ICNLIZICO ) bH T, e Eh
DT ANE RO W _EIZFE ooz, T D%
R, FEEPESLCLR M OMEGR, T7bb7 Y
*X@EE FSHRIZHDHEE X HIND, Roscoe & Chi 1, i
PTG EN A BEfF O Rk E BACIR R TR ORE &
FNakz PR AT A TRk OREEE | IR BIIL CTERD | RN
%gzaﬁ%b%%%ném T ETHHEL TG, KEBR
IZBWTC, FEF Y FEE THLHHES G5 TR SE
L7 P HFEO RS e R BLA~DOF Wz L
W2 [FB DG 122 DRFZEIN TV =2k
DHEZRIND, FEBR, FhEiE b A 2 2 — BRIz W
Th, BEOFEF N TEE Y FH BNDHZETHID
BT 2X B KU 72 ) TBEMHFEZ DRI
BLIEL7=) LR TV, ZDZ e b B -EEE o
2%, FEHENRGFOMG@EAE LD EEN T HDT
1E72<, WIFE Lo TR PTRE /R B U~ LR B - Al
THTOBEADZOIZERLINIZZENEFFTHND,
UL, 2GS o7 o 2R, L FLL R E
H & OTEWERARIZEE N D EITBRS720, Levelt D3EEE
FEHET MZESITIE, BT AYE—VONEE
FHET D TS ) & N A U7 iR RSO SO S
TS HIEFE D ODOMHENLELRH[21], A
FERDZAZIZBNT, FRFILEEFT VA OFEE
ELTCHFIUEDAIEELEOH TS b7 ok
&L\U X T ATVNDRONTZFBE Y — R EE P
(AL T ATREMED @V [22], A O RN ZEFEIC
TRADRHD70, ROV —ADF TR —R A7
DAEU, 8 B & OMN TR EBRE R B IS
A HMALD a1, Fo) Y —ZARE4S S
N7poltBE 2 6N5[23], 2F0, FEE :t:..mﬂ:
DT R ZFENLIFER . S kDT v AIT+53
VY — AN ST, %@%%&Lf%xkﬁ%,ﬁ«@ﬁ
B2 SN Do T2t E 255,

5 #Gam

ARAFFETIL, LBT ([ZBWCHEL 725528 3B DA
DOFFIEALEELE | Dol FE AR &% 5 2 IR
DOIEFALERT O DORET P A LT, 2 5%
AL ZFHM LBT AT LEHEEL . 2O H LM
ERFELTz, KEFPAEERIREUTEHMEFEROFE R, LT
@%uﬁﬁ: HHnTz,

m A FEITEIOERICHOWTTHD, IEFIE
%ﬁﬁu\t*ﬁﬁfi R OA BRI RSN
T2o SFBEL, kAR WMES 5B ~DORLELL
T, EFHGEORERC TS SV W ST # A O
EGALEATHTRY, KVAT AN EEEORZLEE
7& ‘/‘éﬁé;j%%ﬁoxﬁ)%% Iipotz,

SR FERRICOWTTHD, FRTAMIED
%ua%mm%iooto%%émxz? TRWTI, &I

Lﬁ’é’]foﬁﬁ ;E E‘U&b%hfﬁﬁxof:o B 4 ET%/SL
71 MY, ZHUTFEEORSNIZFRMY Y — 2N S5
OTav AL SE . s ko7 avRED

BHZRL =R A7 R AU T2 IR IR T 5 LRSS,
IR D&, RIFFECIRELIAIFEDHESH5EH LW
AT T a—F %, BT ANMEEOE _ EIZITESR
MoT2bDO | NI T AME R E T AR E
FHRTDHRICBNWT, LBT X EVAT LOH T/ 8REE
T WAL ELTORIFEMEDNRIBS LT,

HEF
ARFZEIEIST Lh—2 > a v MU EE Ty
BRI Z EH T A NRT 4 v 7« TAE—F
fift & b FAE OB | (Grant number JPMIMS2013)
BLOAMEEAN b3 & HE TN THEE & EfED
BH#—AL 12X D RS 0BEIEE) (D22-ST-
0030) O—EgL LCHEmINFE Lz,

P

[1] Logan Fiorella and Richard E. Mayer: Learning as a
Generative Activity: Eight Learning Strategies that
Promote Understanding (1st ed.), Cambridge University
Press, (2015)

[2] John A. Bargh and Yaacov Schul: On the cognitive benefits
of teaching, J. Educ. Psychol., Vol. 72, No. 5, pp. 593-604,
(1980)

[ 3] Peter A. Cohen, James A. Kulik, and Chen-Lin C. Kulik:
Educational Outcomes of Tutoring: A Meta-analysis of
Findings, Am. Educ. Res. J., Vol. 19, No. 2, pp. 237-248,
(1982)

[4] Aannemarie Sullivan Palinscar and Ann L. Brown:
Reciprocal Teaching of Comprehension-Fostering and
Comprehension-Monitoring Activities, Cogn. Instr., Vol. 1,
No. 2, pp. 117-175, (1984)

[5] Ann L. Brown: Knowing when, where, and how to
remember: A problem of metacognition, In Advances in
instructional psychology, Lawrence Erlbaum Associates,
pp. 77-165, (1978)

[6] Alison King: Guiding Knowledge Construction in the
Classroom: Effects of Teaching Children How to Question
and How to Explain, Am. Educ. Res. J., Vol. 31, No. 2, pp.
338-368, (1994)

[7] Gautam Biswas, Krittaya Leelawong, Daniel Schwartz,
Nancy Vye, and The Teachable Agents Group At Vande:
LEARNING BY TEACHING: A NEW AGENT
PARADIGM FOR EDUCATIONAL SOFTWARE, Appl.
Artif. Intell., Vol. 19, No. 34, pp. 363392, (2005)

[8] Catherine C. Chase, Doris B. Chin, Marily A. Oppezzo,
and Daniel L. Schwartz: Teachable Agents and the Protégé
Effect: Increasing the Effort Towards Learning, J. Sci.
Educ. Technol., Vol. 18, No. 4, pp. 334-352, (2009)



[9] Sandra Y. Okita and Daniel L. Schwartz: Learning by

Teaching Human Pupils and Teachable Agents: The
Importance of Recursive Feedback, J. Learn. Sci., Vol. 22,
No. 3, pp. 375-412, (2013)

0] Noboru Matsuda, William W. Cohen, Jonathan
Sewall, Gustav Lingenfelser, and Kenneth R. Koedinger:
Predicting students’ performance with SimStudent:
Learning cognitive skills from observation, IOS Press, pp.
467-476, (2007)

1] Kawin Leelawong and Gautam Biswas: Designing
learning by teaching systems: The Betty’s Brain system,
Int. J. Artif. Intell. Educ., Vol. 18, No. 3, pp. 181-208,
(2008)

2] Rod D. Roscoe and Michelene T. H. Chi:
Understanding Tutor Learning: Knowledge-Building and
Knowledge-Telling in Peer Tutors’ Explanations and
Questions, Rev. Educ. Res., Vol. 77, No. 4, pp. 534-574,
(2007)

3] Herbert H. Clark and Susan E. Brennan: Grounding
in communication, In Perspectives on socially shared
cognition, American Psychological Association, pp. 127—
149, (1991)

4] Doris B. Chin, Ilsa M. Dohmen, Britte H. Cheng,
Marily A. Oppezzo, Catherine C. Chase, and Daniel L.
Schwartz: Preparing students for future learning with
Teachable Agents, Educ. Technol. Res. Dev., Vol. 58, No.
6, pp. 649-669, (2010)

5] Robert B. Zajonc: Social Facilitation: A solution is
suggested for an old unresolved social psychological
problem, Science, Vol. 149, No. 3681, pp. 269-274, (1965)

6] Kazuma Ichikawa and Hirotaka Osawa: Effect of
Instructional Formats in Teaching Teachable Agents on

of the 13th
International Conference on Human-Agent Interaction,
ACM, pp. 341-349, (2025)

7] Bibb Latané: The psychology of social impact, Am.
Psychol., Vol. 36, No. 4, pp. 343-356, (1981)

8] Erving Goffman: Forms of talk (5. [print.] ed.), Univ.
of Pennsylvania Press, (2008)

9] Michael F. Schober and Herbert H. Clark:
Understanding by addressees and overhearers, Cognit.
Psychol., Vol. 21, No. 2, pp. 211-232, (1989)

0] Michelene T.H. Chi, Miriam Bassok, Matthew W.

and Robert Glaser: Self-

Explanations: How Students Study and Use Examples in

Learners’ Motivation, In Proceedings

Lewis, Peter Reimann,
Learning to Solve Problems, Cogn. Sci., Vol. 13, No. 2, pp.
145-182, (1989)

1] Willem J. M. Levelt: Speaking: From Intention to

Articulation, The MIT Press, (1989)

[22]
writing, In The science of writing: Theories, methods,

Ronald T. Kellogg: A model of working memory in

individual differences, Lawrence
Erlbaum Associates, pp. 57-71, (1996)

[23]
Solving: Effects on Learning, Cogn. Sci., Vol. 12, No. 2,

pp. 257-285, (1988)

and applications,

John Sweller: Cognitive Load During Problem



