DOI:10.13811/j.cnki.eer.2020.02.014

2020 4F55 2 A (RES 322 #)
EXIEE S

MR RFEH A 5 118 : ok . 585 5k

jg:ﬁ/i\, ’fﬁﬁ;%};ﬁ:—’ JEERE ]%:"\}_7:'—?, @ 4

(47

—

A BEMEMFSATHRLRFS, TR M

510631)

(#  Z] AL ZUSHABITERARSERRURR SRR & B SO B2, NGRS J7 ik = A2 B T8 48
R, T AU SRS SRR IT A6 8, ERER A T AL ZUM AL -5 T & SO ER A RARTT & A UM PR SRR TT
R RON " =R IR, SCEATE R N 2 BT X R BUE IR 3 AT 3B S 07 08 RN RE PR IR 5 071, 25
FR T BN AT AT AT A EOR A | RGUHR R S AT HOB L IR AT T AR5
SEEOAR SO R R 27 > R UMTR A URARTT A B A AT B S PEER F 22 ) RR IS )7 X SUR RS RFETT A At
REZ 7~ B80S A SO R SRR T A PR HE R EE =7 > B N AEAILER , DUBI D SUT R A ERAR f438 DI S BEBT R B

[REEIR] AL ; MRSy TR WU RS ; IRAEERTETT A5 2~ fie ik

[(FESZES] G434 [SCHkFRARAD] A

(fEE® ] SwAT4A(1957—), 5, WIE LA . Bz, FENFRFE SEEFEARIE BUNHE % 2E P &
BZR2A 5 N TR REMSY . E-mail: huangfq@scnu.edu.cn, 85 SCHE B THAERE , E-mail ; zengwj@scnu.edu.cn,

—3l =5

NT 268 (Artificial Intelligence, AD)JE 21 {42 L)
e B I R TR BEE ZCRE DLE A RINLH] Bk
221 AL U0, IRFRALES AN ZUM (Robot Teacher) , i
NGRS B ZUTBHAL, R B R Re (Lt
AABUTEREEY, 2016 48, 56 EAAL i E R TR RE
AFF A IR Dt PR I ] B A B R
KEHNTHEREYMETNE, E55BE 2017 4EEN R A GH
— RN REA AN F s, I A REH A Pt
B AA R Hr ko, ES BT 2019 4F
2 HERCTH EZE AL 2035) IR T 2035 4FF
EHE I B bRz — 8RR A bl Fn
REALZES M PR, N AR e R TR i) el 2 e o UDER
SRR A RWESE A T B ORHES T T AL 20 PR
PR AR T IEYIRE K

— R EREF LA
HLES ABHRBEATZE 2 30 4E 52, 1991 4F,

A (Draper T W) Fl 58 3811 (Clayton W W) 1% 11 F11
SCitE T AL NS B A BT IANR S LR X Lt
5, R WoR AL N BN 5 AU —FE3Z B 4% 1R
W BESE AL BOTEB R R BRI L | KRS
Wi AGHE I, 2019 4F 10 H 30 H, 78 WoS % 4
Fh i F “TT=(robot AND teacher)” 2 1] 5] 98 j L .
il 4n . A1 20l RoboThespian 5 E A\ ML e Ph 2 L
S AR TR AT AT 2018 4EIEZCHE H I BB T AL
FOM AV REURARME S i U R 1 BU PR AL,
AR, N5 B T RUM SR A BRI & 1A
KPR, LG AT 2B 200 AR TF & AT T2
TEIETT A AN AT O RE T B8 AL U
SCHE A PAERRERT (ASD) JLEE 4 2T BRCR (AL B A 4
AN RV X 22 A A5 e 2 B s i) AT 00228
AR 2 ] IS FER MR 1, SRR R AL
O R AE T A A RHCE T A R, T H AL
FOWTE £ A2 RR ARV E I C B A 12 TR,
C A AH SRR AL T 5T 1 XU R B PR TT e e
HAE RO T2 NES, Wig T LA TR & Jesh

R H . [EF A SR AR HE 2 — R DL 2E 3 U T EAG B S A BTG (R % 5 . BHA180125)



100

BALHEHR

A5EanE, H— EAMN B AL ZUM sk
PE, $&H T AL ZUBAMEIF L5 AL B2 AR IEAT
BORSAE T ERPORM, R EepESE FER
T s ) ff AL GEAL g N B A 0 | DAk
AT AR 23 32 B RE ; SRIBURT BRI AF 75, T
AT 032 AR R B 45 L, i DL PRJBE AT 200
A BRI K HOR M ANTEAE . PRI, iR T 8
SERRI DT AR AE Y AT 0T a5 AR AFa
FRELsg B AL AL ZUMTF R SCHEOR . 2 B AR
WA T A B AL BUTR TR &, it 510
H TR 77 % (Program) iR % (Lesson Plan) M H:4H 21
S5 A 1SR PR BRI A AR . AN i ik 2L q)f
G EERTE N TRV A1 Y, AU AT 200 4 1E
PRECFREE TP BUEFBOR TR LA I I %00, Bl
AL ZUMVE R EA A0 ERRA R ST, DU PR
IREETF R BOME S S5 S IIRE M ANTE RS | DRIt s
RATEIEFE T 2Rt R A R SO R PRAR T &
ERVER S A RO, = EAWIEI T AT
INTEA AR AR, JF B ml%nE 1 Al
HOMFERR A TR 7 S L 2 ST AR ] G5 R
WER, A, A G LA RO E 2
L AT ZOMAE S S SRR — N O5 T 74 A
I — R T B ) S5 R R HEAS TR i RCR i BT
N BRI AU RS R 0 ik S HOR . i
DA UM PR S PRAR T S 6] 272 >0 (4 52 ) S HAIL il 1 AN T
FE PR, R AR A A 0 i BRI BT R R AR
A2 2] R ARARN, S LN TERLIE

= WFREREF LN S

XM PR PR & B 76 0 e 22 2 5 LR
SEE R, SCEEM AT BUTRIE S5 & UM
BRFRTF e M 2 2 R4 BriiE — A 5 T AT, 6 2 A bt
REMHATNA.

(—)AI HIFHERSFE

Al TFERG ORI LAE BT &, A ReE AR
B ALZ0 e P AT AN e S R O sE 12
NS SEERIOTIFAYNG S EaIP RNV PO AN =2 U R
iz5)) ALFIE E AL ZEEm SRS PIRGL, IR
FXPNRZITFILZ B AL B G FEREAAR Y, XS
B3 AL RO W & TR R AIR, 5ok AT
FREOATIE TR NP HLE (Robovie ) FIHIZ HL
PRNIERZ T (SoftBank NAO) HFR R HHATHITS, A
LTRRRR R, JLERTA AL 20 EA B35 a9k
TR BB IR, sk AR W S SRR | st

FE T NIIRHLES NBAAZHE T AR, AE e i
KM NG A AR, Pkt 1 NAE & B P
AL NHERAATZL, 0B MLk 1§ i i 0
INE(=RK),

AL B AL 23T R IS 6 38 BLIAEE FIAT: 554
OB, MEsRAE B8, Renypisi e hfe
BEXTAREE A A A A B b A 3078 D1 S5
2% OISR R R B /K AT R A (Hidden Markov
Models ) S HRH AT 27 A (1 HITHURI 27 > HEA T AR,
SEbr b PRI E A AL HFREATEUS , A DT ERR
AT ZUWHEAT TR T TEARTE &, FIan . %I (Imai M)
S5 N GE A AL B P S BEIR TR AR, Bt T —
MEEERARS Linta- 11, 385 S, Linta—
AT DATEGE TR A h 2 i A S b B B A5 17, 2258
JEYH (McDonald S) FIZZ UK (Howell J) 02242 2H 41
Re—EIF & AL ZUM R R T T @ E— H—T M0
=R BT AR, EE P ANE S VBRI T
N T B2 N 2% 38 i 2% 2] (Artificial Neural Network
Deep Learning, ANNDL) FARFF A& 42, e 8% T34
MES AR 24 2] A% (Incremental Learning of Concepts
by Imitation, ILoCI) 1 GPU 4 5 5 ik wh Hf 25 % 2%
(GPU—-enhanced Neural Network,GeNN) ftfiZ4: i F
G FI b ALBINMZCERE ) I R, B 32 R0, O
MRS . A AR AL ZUMTE R PR ST
FIT AT, T & T “ T AL iz shilal: > 5
PRI TT R A R T TSR E™ S
2, Al B 88 1T K Tl & 7™ IR A AR PR

(D)W IRZIRIEFE

PRFE A DI A VRHT , AL 200 B AR A 1T B
IREIRARIT R RSO, X IESEE AT 220051
R AT TR 2 TAE, 18 T —H#aR, &
LW RN PRE AALAE B, PRAE PRI & IR 2 ]
FR H 2 2 HRIE ST

B PR 5 A L3¢ H B (Human —Robot
Interaction, HRI) 76 1 2%\ BRAE TG 528, P M58 #4
Ko B — OB PR B L [T RIFE 85 ) 22l A — P
HIITE, 1k AL B %5 AT AR A 3t
SRR H.  BFFEE AT T A M ] A S 3 B
TES— A Z 5, AL UM RELE R Z 8% 7 IR 5248,
SR, TEEB—JRJG 5 AL ZUMGREF S B A% By St
KA IS, T, AT Z0M 5 JLE M “Rpgisg 57
(Long—Term Interaction ) ifF53 2% A 2+ E L 1T T
— I TR HERF LA B A A HERL 8 ABTSE” , B
FEH AT ZOMROZ A FERAE Sy gy [ H]



B, OIS T AL BN S BB TR R, 37
T RS B S R SR RYBIFSE 5 [0, 5L R
UipRas B IA 2 B 5 AHLSE BATE . AR SRR T
2005 4F 2 2016 4[] K2 3R 19 L RERT ST SCHk, i T
“HORS A B G R BOR W T A A
FETE TR DMER, AHFFEEEE T AL B SR &
I AE RS . A A H G e LR H P
RHE WA MR E “Pl—4—I0 52 B (Interactions
between the Robot,Children and Teachers,IRST)” 3=
R BFGE T AL 200 NAO sE3E =4l )L bel PRt i i fit
BRI, B 58T AL 2 2 A RO 22 (8] 52 B
A 00 B R T I ) PR A

XU PR A AR —H— A BT SRR T A, gl 2
FTiE A ERFE BT (Curriculum Initiative) . 7EERFE A&
AR, CZIE R T FRA AR, Hodr g
A =Bt PR RO PRAR T R e A B
FEHFOGER] T AU IR &, 45 RERW, A
IR AT R0 TR FEifhs b IR 2R,
JRAEH RS ) R T B, ISR I, 1 AL
s ZTT LR P T T RGERYERFETT A&, BT
R BHIRALSE IR )7 28 B AR STEM ERAR | %
FEPREE AT BRFELL K STEM T HAR™,

EA PRl N 1R EE = 2 5 H BE AR
5T MR F IR H b 5 R 2 7 AT RY LU
FEP R TR A 2 5 U TOREEAE 43900 R A B
PERAE A BPERFE A BT SR R)  TIN AT S AT 55
BTy, — TSR P& VAT 55 TH R e
W1, 5 13E AT RE B & M PR HF IR 27 ST ROR™, R B
WFFEIN R B A P A 5 3 R 2 PR T ] DL S
FRRBE7 2 D7 AP, 2838 BB [ 2 2] Rl i
TR S A2 LR, B2 T IR 24 2T 1 SC e
SRR

SUMER A TR T A b Y BR B 2R 22 R,
WRGREE IR . ZUNZE LI SR B HE AR
HAKFR, AWTRRAEEE T L EQENIRE B EH ¥
FIiH (Pedagogical Content Knowledge , PCK) A1 [ 1 7.
(IR H #2418 (Fachdidaktik ), IV A4 1 TR E
HEFHRPIIE (PCK Study,PCKS) [HLHERE A M4
A 2 IR U #2718 = (Didaktik Triangle ) 250 |
PREFIAES A0 TR SR AR T8 520
FOETRRRRIE, T TR ST Al
G A AR A e 2T s ) BT T
“BRH2 2117 (Learnable Content Knowledge, LCK)
A AR TR B A HRESY (LCKS ) e,

2020 4F55 2 HI (RLES 322 1)

(=) BHIR 2 IRIE F & B IR

NATTXE AT O ey $2 4 N 2525 2] — B %0 A
SR WFFERIT, AL % B F ) oAb A T A -, e 34
SRR ) DT AR AATIF A e &
22ROV V2 5 I, 4 iP5 5% T 2 2 shpLago ™ 2
TP AR PR 2R 2] ZE SN

Xif L AH SR G IR A 5 5 R I, AT 200 X 2%
A2 2 LAY W E B A RE A AT IR R b
IR EEEEXT AL BRI A72, A S 1 X 2L
IR, R T AL MRt 22 3 ShpL g R o1
BB, SEERA ST 45 R TR T AL B0 > RS
i 2R R A SR S S, X AP S LR O
Ktk ARG DL RO B R A 0 o S s Y R R R
Kt SEdr i R B AL R R BT

TR X AL M2 2T 8 ARV AT 3R
FE, A3 ok <A WP 2 3 e A A An el g k2 )
A7 A TTRPIIEAE (AL BT 2 S B AT 1A
FENTRI, UMY s AL OS5 AT ZUM
22N B, 2 T AR T SR EGE B A (de %
A F ) WERE S SRS T A FIA IR A, AT A
FEFR T — 7S BBty & SCHAARR AR
TEAEZ I S HS, A SCRER REGTIAE T
A S B AL M 2L, AP HFsk
PESHEAT R GBS 5 [FILC DL a2 SRS
AWFRZRI, AT UM F ok > 8 A o 4 7t
TR R 2 G5 R,

AL ZUNTERR A PR A 12 T A5, AR
PSRN A S0 08 A T G5 R T AT 0
FHARFE T2 B RS Ll A 2 A5 A5
SCHRFH BB B, AT 2800 2000GE T 212>
BEEC AR T AL BT 05 B R IAL
SRR, BEARE T 2R R R R R A
DSBS Gy S p TSt e 2 X NS 13 )
FEUA ARG eI S n SR RE 1 0 2

M SUBIRE IR X B TR

KPR PREEIT AT R — B A, 75 2T
FATEIVE DT 1% B R C A ORISR BT i b Y
B R) A, LT BRI — FR A BT ST IR 3 ik o
B SR B R PR, W RN AR
(Transdisciplinary Philosophy —of =Science —Paradigm ) ,
RIPUBEIA T= AT BTk SR RlE PR 5 7 1%
(Integrated Mixed Methods, IMMs) , 25 & 3% #80#1 . F%
AREE ATBITTE AT IE R R I EAR RS

101



102

BALHEHR

(—)BEREEER

21 AR, B RRE S R A , AR TR
PR AE ARFTER, B R R N R T
PRI BOREEOR B & i 5 R BR AR Ak
AT BERE 2o E RS R, SEAHTIN AR
BB AW ES 2= PR (Interdisciplinary
Paradigm) Fll 2222 8} 2L (Multidisciplinary Paradigm).,
P Sy ooy S VW R e o S T e S T S ey e
TS5 52 AR T 2 44 IR A 27 X ZE 8 (Uher
DRI B AMANEFE 45 (Research on Individuals) , 2
H AR,

TERUMPRE AR A b f 2 R e, IR
FESHCAITE, WA S EF, IR T — TRk i >4
WFFE R RAMARITSE , 2 BB AL e WU RR
FRR LRI 22 BAED | OSUMER S PRAR T K A58 4 i
HUEGRIR . ZETHRE SRR MRS, AR
B2 A IS TR 4, T3] 1%
ZIR PR FERIR A G 3 ) RGO E CRA TR
rhC 32 P L S A5 A HE B R A R FE XSS, "B IXoT It
AN B 58 1Y 2 BE T 22 8 5 (Transdisciplinary
Philosophy —of —Science Paradigm for Research on
Individuals, TPS-Paradigm) , % /1 5K47 A4, & 7EiE
PR ANRA EAEIE T2 0, LA S22 U Y
TCHMBHITIEIE RIS X SR

TEMEC F SCHMEY) 32 SO ST 2R, BE Y
FLC AR A T — s, KRR O3 ) T
FEfiy, OFRRMARTAIIIRE , R IR N2
B TR FERL G Y KA S HIRT R
G IR SEERIZ T AR OIS BE EIR
AL, BICAAR BN THE RS IR
ZUEW T IARACHE Y D DL AR 0 R TR XU
MR RN T CRB—O®—HF (Brain-
Mind-Education)” ¥ il & SE7F (Hybrid Reality) , AU
PRECPRARE BRI ) 20, TR — Pl 4 E
koS 8l M MARR 1T A TR — 0
R JE— R A AR AR A Rl ) RS R AR A 3

F b MG ARG (e &
AT Ay Ao 3 ) Y FHR 22 0] B8R B Y AT IR S
IHREAR R, 25 R BLGSFAF R AR B AT P ANt A 25
o, LRIRNTAEHR AR IO R H R AR
Ko IR VLA B A A LA fiv &2 S i
TR, AR, B R IR R R R AR LA F 2
JETH , BLGR A N H b i 77 2 B
XFEATRAS NG R ZIRE , A2 ST R B2 S e

BRI X R 3T o FAT AR EERL = M PR Z DU PR e PR
TR IXSE B T im0 PR R, T ik, 22T 58
T8 BRI SRR, AT R R,

S — N ICHCRIE A0 VIR B TS e 1 At A2 e
WIFERIARIFZER IS . WD =R =, T LA
T FRFIRA ST OB ER A BREETT A A58 1) = A JuBLR AR
T TEINTEPEAMEVE 5 SCE A2 [R]E L (] e iR 22 4%
FIRHL) M (4R AR Tk b 3R ) S
)T ME—AE Y T (e AT BT 09 2 #0 5 2 4k)  JE I
AT LUE SOF K TR R -ER R . B, A8 A7
N LR S RIE N TR SN, X2
HR B AR INPRA A, AT LI U AN R RS A 3
G A R AR S A BEL S ER s PR & 1)
BRI e RS, AL BEATIE B4y
MRS GRS L2, SETT L AU PR A PRI K AIFE
PAFRLE TR

A TTHCR IR I e 5 TR SR 4 i oo 3
WRHARVERC , SRHATEFRI = L3, wl L B
FEATRL AR i 0 — MU 5 b R sy
783V el prwLiiSitod e SN ORAYNG A Vi | -3 TR E S
TR MR TR A R T kb, ZETCREN]
TEAE SR A ATET T BB ST, U HE UM PR PR AR
TR T B R MAI T A RO A TH ., HA Y
BEAFF ST A B G A B M T D S EATTHE e 5 A
R B S A T A ] S SR T R R G A A
REIR I RERE A T RO & ) T B JE#H AT
BRGS0 IR S I AR BR A 56 5325, Rl
MARERY AL SR A T RERY BT
2, H AR BB T e FURT O i AR B S oo e
JEEARDERC T

55 = AN TORRR IR AN T X BIF 5 B WG 2 B o D T
TE AR S B AR AR R R B BE , BFST Y IR
PR B —50 R RS THIE” , AFSR R
LR “Research” , 1)1 25 44 hy “re—search” | 72 L J& “ X
WRITHIRR” . Bk, TR SGA R 3, BRI
BIFRRIRE , X E |, B R B RN R I
BT 2 0 AR AT B T TS AN A B 28
BRI, X LB IRALR TIRATHY H % B 4E 1
I AAE T S RBE 2 Rl 2 IR S B A A
ROV g, AT RS SR | 73k
TS B O RS I AU e 72U IR
FEFF S BT 208 DL A FRAT TR i R 2R A B
RE MR REE AT 00 S0 B T8 M5k
FFERRIR



(Z)BEEXATERR A EIR

TEhFR 22 E T 20 2 W, 4| aE M e
BARE AT R T ke, R 1T bR
(Action Research,AR)” —ialAYJ& 5 HE# (Moreno J
L), 1913 4, flRHIEAEZS 5HEAENT T U e b
GIFIE TAEIXOT R, 1939 4F  SE 250 3y
FHI (Lewin K)7EHS B— Z00 il i | Al e B2 A%
TR LR ] TR A AR R AT st
G878 AT ] TR R ik R Rl 1990
AT K R AR A 2y A Bl e S PRt
23l SAR AN N B & e A 8007, 245 LT
BB T ITA AU, AT SR A T
B, AT R T OUUVE S B AR 32 S0 Bbae 32 R
W SCAL =), e — B AT T B2 32 SCR A
I, 4K T A B ae il BT Sce s,
MNTTE [0k 3= SGE B 20 B B A e 1 24
FOBZ, T2 3K 3= AT shF 8 I e 22 & 1
K, BRI TT 7  BRIS ELA TR T 2n1T st
S S EALIE R A B A FI R S XS, B T sl
FE SCHRIIFSE B AWFIE S B E e Rl 25 DL

AR E AT T B R H oY 44 28
AR FIROR THAAE] Wi SR A R AT 358
WA EZA LR, T3 & M HEEE N 2
HELEHEA T Y SCHRZR AR 5T T AL TR 287 3)
W\ GBS &, %\ JGEEL, 205 PME
AT BT 5T (Collaborative AR,CAR) . &5 A7 3h W
% (Participatory AR, PAR) . J&i N A 47 35T (Insider
AR,IAR) ., A{E# 1785 (Living Theory AR,
LTAR) & G478 (Systemic AR, SAR) il L=(
1785 (Anticipatory AR, AAR) . AFhATahF5E
(Ethnographic AR, EAR) FIMZ& LT85T (Network
AR,NAR)PY

B2 A Y AR A 2 2 B RIR T hr
KI/K (Latour,B.), #5721 “THYIRNART2E (Object—
oriented Philosophy)”, #&H T “478h & P4 Fr 8T T 5t
S, JE B T “47 80138 I 45 B2 (Actor—Network Theory,
ANT) "B, Lz ) ) 3 2 00 T i A8 S RS i i )
HIRATE R A AN HRBREE HAR LS
PR IUEATENE, AR FRAT S E A B AR
FHAE B2 g8 147803 Mg Be AT 8
FeAl g FE I DL B S 5 SR 2 Fhd T 35
WU, AT DUA =R A — 2 R0 T AN A T8l &
(2 — S R, IR XN TS AT B
H SRS AR SRR T AR T E

2020 4F55 2 HI (RLES 322 1)

(B ARTTIETT A A o (K =R R A EEA T 30
WS\ IFE, PR =2 2 — AR N —
SRR G AR IR U T AR L 25 S A AL A
E SR PMERITIIITE” e E SR PR S
5 AT I IS e T T 0 R M AATEh TS
5 AR N AR BIE AL LA T B BSR4 25 S
A, A4 DA T 1 5 B D A 4 < A 3 B AT S
T AR GUE MBS U 1 R G EAT B ST
ARSI 2 I i ) < LA T BT 5 26 = 41—
“BRTTIEIT R Y BB BATT A EE 4, (42
TAFETT LB AR EAT ORI AL TA5 Bl (S
BRI FZACAT BT, XA R T — M AT
ST A SIS &, W 1 7R,

LT S| e |

+

HARMERAT S # L

U (0 g

ii&ﬂ#i@ﬁrﬂﬁm|‘"""'-">‘%ﬁ'ﬁiﬁxﬂﬁﬂ%)‘“-“-b‘bﬁUi'ﬁiﬂdmﬂ'?r:tE AU

gl R e
<+

>

AR AT Lk

U g g

Wﬁﬂﬁwﬂ%%“m%%hﬂﬁﬂﬁﬁk““4MWAﬁmm%‘ﬁ&ﬁH#ﬁ

NERATEE L

B THHRER it R

MU PR B PR T BN ZO A9 5 S B 1
G4 Sy, K, RATEEE RN AT S RIE T &
ATATZA DU R IRAR , SO 2 SRR S o S — Fil
“FIRERATD, BIRUMIR AL B ) i E A Vs
T — RN TR REE= RS, AL BURN TR
2 AR TE U BN, R S EUW A A,
P I8E FOR AN A i R A o, MR AR A N T RBAY
XA R B RIR, LLadr
EMRERERBERBE R R T
AB A RHHEE TR EERL G S, AT MR P20,
2 E A OB SN S8
BCR A2 2] 35 1B U B IR R AT S S
Frd AR A B T IR R R AT SR
B RAC B EE SE IR, DR PN A S B R A S R ekt
FTsAA R, AT B A BB DU 3 1)
FHE NG, E 2 Fis,

[EV] ﬁLJ

H2 NHREEENG

103



104

BALHEHR

(Z)REMREHE

RN IA W TR Rl A
BT R )T (New Common Issues) , EATTZHr
PIJEHT Y, 2 A i 2= R s 2E ke R
L2 RN E AR ol B T XRE A < bk
R 3 S g R e [P R — ELAE Wy B R R
MIRFSE T B R R TR Rl th K A TE Y
FETE AL G0 5 0 S F AL G 0 3 B Il el ) R
TIRA LD RGE P AME G, PR, A 122 A A
N Rl TR A T

RSBV S 71 B AR R AR ST AR A A
PRI o CAT I SCRREZE A b5 Bkt 5%
FAT B9 S5 Rl 2 B3 T R A — S B A T VR RS,
T PRI A ik R RS, 1 SR A T B
J7, R IR SRR Y S PR [ R TR LA b B2
(AR [R]IRE 42 H0 Mg e 1o A0 ) i 28 2 A LB 1
ERE SRR AL 2R BTG SRR E R AR T i
DL P AR 22 S R A XS
MRS A e ; Pl Ak A AT i, R R
() Rt R 8 7 32 SR R T s ) e S R, TR

IR BRI T B IR B 325 , 0 T BT TA I R R
TR TT 2 S B S M R e — 4T 3h
WFFEE, ARSI B 05 vk MO S AR, T
R fife DR T A S AT 1) A e ke sl £ ST o ) 7L
MIHRTETT 58 . IXRHIBEMER  IRE LT T Rl 1
REITERBCH S, A TR T S S TS
SRR

h.% iE

IR PR TT R, A B2 AN (B AN S
BRRE S, — 5T, BEAE QB SR BUMERAE SRARTT
R WU PR EE 2] (AL ZUMBE FOBUN %l & i
SRS BIER AT UM bR S 0T R R 5
XUT PR IREETT R 5 R AT RS PEPR H 27~
HRRBFTE A B AR TR A PR RE IR AR S o5 )
AR RIALE, TR AGAIR 2~ s RAR (U5 A
TR RIS H R R IR ALY s o — 7 I, ARG
W RO REUR A AR ST B0, I fs i
HUFRE T L AL BOMBEA, RN EREE & J ) 1A
AL HECR B, SRR R BE AR T

Exdd

[1] EDWARDS A, EDWARDS C, SPENCE P R, et al. Robots in the classroom: differences in students” perceptions of credibility and

learning between "teacher as robot" and "robot as teacher"[J]. Computers in human behavior, 2016, 65(12). 627-634.

[2] National Science and Technology Council. The national artificial intelligence research and development strategic plan[EB/OL]. (2016-
11-24)[2019-11-12]. http://www.360doc.com/content/16/1015/ 20/37334461_598685262.shiml.
(3] 5B i — A T A & LRI [EB/OL). (2017-11-28)[2019-11-12] http://www. gov.cn/zhengee/content/2017-07/20/content_521

1996.htm.

[4] 55 Be. W R 2 F BARAL 2035[EB/OL] (2019-06-29)[2019—11-12] . hitp://www.gov.cn/ zhengce/2019-02/23/content_5367987.htm.
[S] DRAPER T W, CLAYTON W W. Using a personal robot to teach young children []J]. The journal of genetic psychology, 1992, 153

(3): 269-273.

[6] VERNER T M, POLISHUK A, KRAYNER N. Science class with RoboThespian: using a robot teacher to make science fun and

engage students[J]. IEEE robotics & automation magazine, 2016, 23(2). 74-80.
(7] THAE EHT AR, W OCHE AN TR R S A R R L5 B4 B REIRAR) . TFIEUE WF ST, 2018,24(6) : 70-80.
[8] EDWARDS B I, CHEOK A D. Why not robot teachers; artificial intelligence for addressing teacher shortage [J]. Applied artificial

intelligence, 2018, 32(4). 345-360.

[9] MITNIK R, NUSSBAUM M, RECABARREN M. Developing cognition with collaborative robotic activities [J]. Journal of educational

technology & society, 2009, 12(4). 317-330.

[10] SAADATZI M N, PENNINGTON R C, WELCH K C, et al. Small-group technology—assisted instruction; virtual teacher and robot

peer for individuals with autism spectrum disorder{]J]. Journal of autism and developmental disorders, 2018, 48(11). 3816-3830.

[11] PARK I W, HAN J. Teachers” views on the use of robots and cloud services in education for sustainable development [J]. Cluster

computing, 2016, 19(2); 987-999.

[12] TOH L P E, CAUSO A, TZUO P W, et al. A review on the use of robots in education and young children [J]. Educational

technology & society, 2016, 19(2). 148-163.



2020 4F55 2 HI (RLES 322 1)

[13] BROADBENT E, FEERST D A, LEE S H, et al. How could companion robots be useful in rural schools? [J]. International journal
of social robotics, 2018, 10(3): 295-307.

[14] BREET BT 4, 0 SO0, S8 HLae A n] AZCRRTCIE B i O BV ). P [ AR 20 2019(2) :29-35.

[15) XY=, Semi /i, XSS, 48 N TR REIK B B8 HoR & S i v B A ——2019 4R P IE G DFT 2 £53A )] AL BE BIFST
2019,40(8):105-113.

[16] B4, ZeBi AUATBIRTST A P D o 1 A T80 2441, 2012, 8(1) : 40-48.

[17] IMAI M, ONO T, ISHIGURO H. Physical relation and expression: joint attention for human— robot interaction[J]. IEEE transactions
on industrial electronics, 2003, 50(4): 636-643.

[18] BELPAEME T, VOGT P, VAN DEN BERGHE R, et al. Guidelines for designing social robots as second language tutors [J].
International journal of social robotics, 2018, 10(3): 1-17.

[19] BELPAEME T, KENNEDY J, RAMACHANDRAN A, et al. Social robots for education: a review [J]. Science robotics, 2018, 3
(21): 1-9.

[20] BAXTER P, ASHURST E, READ R, et al. Robot education peers in a situated primary school study: personalisation promotes
child learning[J]. Plos one, 2017, 12(5). 1-23.

[21] MCDONALD S, HOWELL J. Watching, creating and achieving: creative technologies as a conduit for learning in the early years[J].
British journal of educational technology, 2012, 43(4). 641-651.

[22] MITIC M, VUKOVIC N, PETROVIC M, et al. Chaotic metaheuristic algorithms for learning and reproduction of robot motion
trajectories[J]. Neural computing and applications, 2018, 30(4): 1065-1083.

[23] LEITE I, MARTINHO C, PAIVA A. Social robots for long—term interaction: a survey [J]. International journal of social robotics,
2013, 5(2): 291-308.

[24] HARPER B. Technology and teacher—student interactions: a review of empirical research [J]. Journal of research on technology in
education, 2018, 50(3). 214-225.

[25] JUN W. A study on development of robot—based teaching—learning model for improving creativity [J]. Journal of internet computing
and services,2015,16(5):99-105.

[26] CROMPTON H, GREGORY K, BURKE D. Humanoid robots supporting children’s learning in an early childhood setting [J]. British
journal of educational technology, 2018, 49(5): 911-927.

27) B2 B S e Ag M) AL NREH ik, 2014 183-202.

[28] TAKACS A, EIGNER G, KOVACS L, et al. Teacher’s kit—development, usability, and communities of modular robotic kits for
classroom education[J]. IEEE robotics & automation magazine, 2016, 23(2). 30-39.

[29] CHIN C, BROWN D E. Learning in science: a comparison of deep and surface approaches [J]. Journal of research in science
teaching, 2000, 37(2). 109-138.

[30] PEGRUM M, BARTLE E, LONGNECKER N. Can creative podcasting promote deep learning? The use of podcasting for learning
content in an undergraduate science unit[J]. British journal of educational technology, 2015, 46(1). 142-152.

[31] SAMUELS-PERETZ D, CAMIEL L D, TEELEY K, et al. Digitally inspired thinking; can social media lead to deep learning in
higher education? [J]. College teaching, 2017, 65(1): 32-38.

[32] ¥Hi4r, 4% i, B SO, AR AV TR D e ——HE AR AU I S0 ISR BF DT, 2018,29(3) : 5-14.

[33] MATHERSON L H, WILSON E K, WRIGHT V H. Need TPACK? Embrace sustained professional development [J]. Delta kappa
gamma bulletin, 2014, 81(1). 45-52.

[34] VAN DIJK E M, KATTMANN U. A research model for the study of science teachers” PCK and improving teacher education[]].
Teaching and teacher education, 2007, 23(6). 885-897.

[35] WS BLIR HEF MW R AL S A S BN B E A US BRI 2B W5 5555, 2016, 34(2) : 34-40.

[36] P4 SCHE. Zep O P R A )] AR A R, 2018,47(8) : 3-8.

[37] CHIN K Y, HONG Z W, CHEN Y L. Impact of using an educational robot-based learning system on students” motivation in
elementary education[J]. IEEE transactions on learning technology, 2014, 7(4). 333-345.

105



106

BALHEHR

[38] OZDEMIR D, KARAMAN S. Investigating interactions between students with mild mental retardation and humanoid robot in terms
of feedback types[J]. Egitim ve bilim—education and science, 2017, 42(191): 109-138.

[39] CEJKA E, ROGERS C, PORTSMORE M. Kindergarten robotics: using robotics to motivate math, science, and engineering literacy
in elementary school[J]. International journal of engineering education, 2006, 22(4): 711-722.

[40] KIM C M, KIM D, YUAN J. Robotics to promote elementary education pre—service teachers” STEM engagement, learning, and
teaching[J]. Computers & education, 2015, 91(12): 14-31.

[41] JAIPAL -JAMANI K, ANGELI C. Effect of robotics on elementary preservice teachers’ self —efficacy, science learning, and
computational thinking[J]. Journal of science education and technology, 2017, 26(2). 175-192.

[42] UHER J. Conceiving "personality": psychologist’s challenges and basic fundamentals of the transdisciplinary philosophy—of—science
paradigm for research on individuals[J]. Integrative psychological and behavioral science, 2015, 49(3): 398-458.

[43] UHER J. Interpreting "personality" taxonomies: why previous models cannot capture individual—specific experiencing, behaviour,
functioning and development. major taxonomic tasks still lay ahead [J]. Integrative psychological and behavioral science, 2015, 49
(3): 600-655.

[44] MCTAGGART R. Reductionism and action research: technology versus convivial forms of life [C}/ BRUCE C, RUSSELL A.
Proceedings of the Second World Congress on Action Learning: Reflecting the Philosophy of Collaborative Change in Government,
Industry, Education and the Community. Brisbane;: ALARPM, 1992. 47-61.

[45] MARROW A. The practical theorist: the life and work of Kurt Lewin[M]. New York: Teachers College Press, 1969.

[46] Lewin, K. Action research and minority problems[J]. Journal of social issues, 1946, 2(4). 34-36.

[47] SRS - SR WRIEE R SOl SR AT sl oY 5 R ) | RGBT 5%, 2019,30(2) : 129-135.

[48] BUHT 4, A28 AT S SE Y B P % 5 OE R IA 32 D). 20F 441, 2012, 8(1) : 40-48.

[49] WRIETE, 8 SChE, BT 4 N TR BB AR AT SIS SRR R AR 9 = R SERH ] LAk B B IF5T, 2018,39(11) : 13-20.

[50] CHEN S Y, HUANG F Q, ZENG W J. Comments on systematic methodologies of action research in the new millennium: a review
of publications 2000-2014[J]. Action research, 2018,18(4): 341-360.

[51] LATOUR, B. Reassembling the social: an introduction to Actor—Network—Theory[M]. New York: Oxford University Press Inc, 2005.

[52] ARIESL, 3. AL+ T A EME R AR K &4 AL BE IS, 2019,40(4) : 14-22,29.

[53] HAVERKAMP B E, MORROW S L, PONTEROTTO J G. A time and place for qualitative and mixed methods in counseling
psychology research[J]. Journal of counseling psychology, 2005, 52(2). 123-125.

[54] NASH D, MEMMOTT P, RESER J, SULIMAN S. Wee the same as the inuit! ; exploring Australian aboriginal perceptions of
climate change in a multidisciplinary mixed methods study[J]. Energy research & social science, 2018, 45(SI); 107-119.

Introduction to Coupled Al-Teacher/Human-Teacher CLassroom (CAITHTL):
Origins, Themes and Methods

HUANG Fuquan, WU Xiaoqi, TANG Yuxi, CHEN Siyu, ZENG Wenjie
(The Lab for Neuroscience of and Artificial Intelligence in Moral Learning, South China Normal University,
Guangzhou Guangdong 510631)

[Abstract] The combination of Al teacher and human teacher produces a Coupled Al -Teacher/
Human-Teacher cLassroom (CAITHTL), which has become an important topic. From the three aspects of
origin, theme and method, it is found that at present, the activities of CAITHTL at home and abroad mainly
focus on "the selection and development of Al teachers" "the development of CAITHTL curriculum"
and "the learning effect of CAITHTL". Together with logical analysis, technical modeling, action research,
quantitative method and qualitative deep tracing technology etc., this study adopts the philosophy paradigm

of super science, the holistic methodology of action research and the integrated hybrid method to
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systematically explore and construct the following aspects: the selection model of Al teachers, the key
technologies developed by Al teachers, the CAITHTL deep learning model, the holistic pattern of
CAITHTL curriculum development, the approach to CAITHTL Al learnable content knowledge study (Al-
LCKS), the effect of CAITHTL curriculum development on improving deep learning, and the internal
mechanism of CAITHTL curriculum development to promote deep learning in order to provide new ideas
for the effective development of CAITHTL curriculum.

[Keywords] Al Teacher; Incremental Learning of Concepts by Imitation; Coupled Teacher Classroom;

Classroom Curriculum Development; Learning Improvement
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learning essence and the law of education, the researchers focus on embedding artificial intelligent
technologies such as machine learning, logical reasoning and natural language understanding into tools,
systems, or platforms for teaching, learning and decision —making, to support the study on constructing
experiential learning situations, standardizing learning behaviors, evaluating academic performance and
ability structure, and formulating personalized learning paths and contents, etc., which aims to optimize the
teaching methods and paths for providing personalized learning services for learners through human —
computer cooperation. These researches results provide methodological guidance and referential research
paradigm for developing artificial intelligence teaching products, understanding the nature of learning and
exploring the principles of teaching, however, there are also some problems such as narrowing,
fragmentation and microcosm in the research. Later researches need to be carried out from macroscopic
and mesoscopic perspectives, including the relationship between artificial intelligence and teaching, key
technologies in the application of artificial intelligence in teaching, the theoretical basis of artificial
intelligence empowering teachers, the fusion form of artificial intelligence and teaching, and teachers”
literacy under the background of human—machine collaboration.

[Keywords] Artificial Intelligence; Educational Application; Human—machine Collaboration; Research

Review; Substitute Teacher; Empowering Teacher
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