295 %58 TAHF R Vol. 29, No. 5
2023 % 10 A Open Education Research Oct. 2023

“IERR” AIDRHETREGRDE

AR B Rl

(1. £ FRE K% T E ¥k, L 200062; 2. £ F k% 2% F %%, FiF 200062;
3. BRI A B R F R, LA EE 210097)

[(HE] AXSEATIHHNAESRMEEELTIALE “AAR" AXFZHNETERELE. AN
WEHEZATIEEBRATRENFCAMRB D, AR R LITANBRZ TN ERANERLRES,
ABTHAE “HRK” AVNMBEHFTHNBEEMESE, 5L “Tkk” ANBEHTHATERETE. AL
W 2 LRI N AT ANE AN BSANEA . UL “HRK” WRATFREKFTAR, E
TR AL EM PN R EREN TN, UEAMH AR S EIEHRE 0T KAEAZATERR
CHARKR” AN EHFNHEE: &, XF “UAAKR” INEES, AR AR R KAAS
WBRARBIT A EEMEARXATHROFAREREABE K5, ETANBA#HT O REAC LS

FAFBRAMEIEASHEE, REFEFIASWERERS SHER; & E, MR AVHEHF WE

BERARFEUNEEHAER A RS
[x#EiA]

[(FES XS] G434 [CRAFRIRAS] A

Te it 2 CHUBE ) v R 96 2 57 S8 2% i PL A% A
Ava, (FREL )X 5 1 IR RIAR Daly, b2 (R 4%
ez ) A BRI R R BN T BE Guy, 75
NRTCHR LI A S LS, HLas A ER LA Rl
RERY T NS ARG BHLIMCE T AL
[5] F1E BE AR K 1) G FR W A8, 1A 91 BB AR 537 5 %
TR ST RGP kAU T A
PR, N AL 22 SO AR S A 3 e PR 2, SRR AR K T
SRHITAR R RARIC A H L . Ao — PRI R PEAT A, R

(Y4 #s H #A12023-09-05 [#&[E B #A12023-09-06

AR K AR ARATE b AN BH¥3: FIE5 ZEHT
[(XEHS

1 1007-2179(2023)05-0004—10

KA LI Z 5. AT R ARSI A “amk
7 AAR, SRSk 1 SR UL R X R A AR
PRI, SR Y TR S A B S . B — il A A
WLAZ il v 432 25 PRS2, 9 — Vil o A HLIG 8 i 4
“CIARSE” L 4T, DL ChatGPT WAL EH A
FETAHVE R F3E FH R A8 1 U EE R R, i T
N TEREM SEMETE 4, Fiakik A8 B AMLAZ 11 )7 =X
5 WhEIe T, #Esh AMLUMAIZBE ma U 5 S
BIAE, A HE 2 B R A R bR R BlifE . SR
“GrAR” AHLEMFRIZEE , BESCT- AT ML
HEMN IR MG, REAVLUIEZAE L4 E

[DOI #F3] 10.13966/j.cnki kfjyyj.2023.05.001

[(E€WB] 2018 FEREASHFERRAE “13 8RR A F AT 098 L” (18ZDA335).

(MEZRIN] AFE, L, #IR, LANERFFREFTRR, AT @ X ARELENRARAEHRAGFE LR EHFT
F 5087 HAMAE G BHF @ @13 G HITRE A KR B AR A (ztzhu@dec.ecnu.edu.cn) ; B4, W EAFR A, L ALK
FREFI,ART @ HFRE G ERREM A EAARBHF T F 54 47(596064720@qq.com) ; R BaAH, WL, BT, & 7T L

KEFHFAFFHE, AT 645 B FE A2 BT 7
[SIREE] #ar i, fud, Mpeth(2023). “iEkR” AN R ET LIRS (I]. FAEFHR,29(5): 4-13.

<4 .



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

2 B, SO F- AT AL R ZH “ ik
ARk BYEEA, BT E LI ARk WA B
B R, SR AT AL R E B ka5 2l 1,
P AELIL AR R AL [ 07 PRl 5t S5 i B, RE RS IR X
SN AMUEEEE 1A S IS, IF Xt “amok
k7 AHUB R ZCR RIS TR

SR BN R RRFA

Bt BRI D Be A PR BN W 5, N TR e
W A NS T AR 2 48 Je A A TA AT, DA TN AL
SEEENEY DN N 3 ONGL L AE R T INGOIN
R, MESTE ML E] L S W RS SRy o Tl
NTRRRE R, B RS EHESh 27 #0 sRK
J1i, H— RN TR RES | & X AL R ZE B8
Z 5 W . fE4R AWM RIZE B AR & R 1,
T EWIRC A ZEIFMPRE SR, 5 “ERR”
KRB R, LAV 5 ) 58 s 050 09 2 R i Jre e 3451
BCImARR” W SEEF IR R

(—) & B

3] (synergistic) — 1l IR T % it o BR/K & o0y
H (1981 7E (R 2= 10 ) hdg t, Rl 2 45 F R4
[ A B EME, TE BUB B R A TRk, BEE T
b ) 24 E, P R T R Y S, AL
N5 N AEFRGEZ E A PME, WALTE A [F £
i Vel 5 IS E R el TN NES 3] s el (S o
PR . AMLEM R B A i AR 7 7 SR
RERF R R R, AN RIE S NS 5L 58
FH5EENRT R, 8 AN S A — S ks
AR B bR, w10 A 7 5 R R S A R

Dy s b, BB B BLAER S | & AT Xz
AR E IR TR AT L E
WL T AR EILE, W5l & TR M AL
EZR (WK 1) o B2 R T HEAR L REKE, A
PLG R JE—Fh N OC Rl 7 S M G R, MLAEE R
AR5 THA S AR 22 B R TR, #F
SR TR BhECE SR S KA
T B2 FR G R W O 43 B AT 55 AR, A%
AR BIF R AL S . BEETF R AR K
Ji&, HLER AU RERS RAE L ZZHR, I BEIE R AN, J8
FUR X WK (5L Ly W) BN Y A L P RS i
DLESE 5 AN ZSHE JT, BUET AML—1K, T2 il 28 B 4k Jg

MR IC R . BN, FReHF RABIUBITAE T,
PR R A AR AR R RS A SRE T 524 R
T, MRAE A T R 2 AR R AR ) S
WA TERAITR IR FEORMHES T, A
BLA ARG B E SN, ML B AR | PR
TSR AR B Tk 8, AN R MREE EL o
2550 UG S I 45 (4 B s W, A B B R
B IE R LA UOR, #9087 ABBHARNE Z A/,
T T AHLG R e, HEBh T 432 X HHE AR
FOE DM AR, Al 2 g o N T e
FORMR AR T B 2% X (LR HE 45, 2023b) . iX—
BrBe, MR R R A HEAEN, RS
) H R AR AR 2w R ST S S
W, Bl AR A R G0 ) R Sk ik b A
B AR EE ST SCBE TN ALA Y, 524 TR Je 42
A%, I AP RN ) SR 0 A PSR S HLE
GO

. AR
DB E AR AMLES e

R it
HEA

MNHLH I
JZIR

AR

N N2 C Rl
e TR e gy

E1 AHMERREHERR
AEMANT AR MG ANKNE R EH
YEH, AL Ry A TRy T Re. 51 ABHL
AR—— 3 F A2 KI5 1 5% 1k 2% ) (Reinforcement
Learning with Human Feedback, RLHF) f#) ChatGPT,
15 N TR BEEOR IR S 1Y [ 4R 15 75 A0 3 Hh B0 5T 11
KR, BT NS S B SR AL A ] R e T A s A
) — %O R] R, B Gnfe] L0 T4 RRASE AL (1) 7 H A
N E RN TR M E AR —3, Wit
JEUL, B AW U2 A O AR O RN
BAT DL ) S R B A A AR, O T S R A
BCH A ke [, S AR GE bl g2 S B L,
TRAERE S ER, R, APLENER “HL” C
O EAALIEWE, 5 T IHENIE N B 2R et
AR FIRR IO A by 18 R 8% 5 A8 Sy S W] A 3
<5 .



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

MINZ 55 B 525, K& AHLEE %%
FEEE AWM, APLY R 208 e & BoE A i By,
X R R H 105 e 0 728 A 8 5 2 ELE DL 0, R
KRHEF U ZIEEAAE? FAHNMMAEZSS
R B Z TER REABE 7 X AR T X IS AR
T2 R R, S R 208 T Y e DI Pk AR, A 3
A7 RK BRI, BT HE AR R

(D) RRMIFH “HLRR” Bl

RN IR AR HF D TB, 8T A
T B F LW EIE . XFPE T REFE M)
KM, T o AFT “amARok” FeT 2R
RE R GEIEN AL, L REANNZEBEA
FKARAERTE, “HEAR” FERT LA AL
5 CRRR LN XK, 2022) o | & AR

CHEASKR” MR FIPE . B B ROR Y RORT & i
5 AT v i AN R R R R, AR R T AL
F PN PR B | R R S ORI TR
R IRk FIREEE Y R T R, A
BT IR Rk PTG R R & e 5t T3 e T

“GEAR” WA ERYE . FEREITE CGRR b )
T, ARk By 48 X LA 2 IRATT AT REAR AR, (R
REF TH AR & 5, XA RAAA Hir{i (Toffler, 1970)
XTI ARR” 1Y B8 o 2 0T B Y
Jr 2, d0 N E R A LS, i DAR SRl Y
D 2 S R B 2 3, TR Y FiH AR AT A 5
BIFM M ARR ., ACH “IEARK” BT 5—10 4,
KA 20 4F.

RN FERY “IEARK” BEIEE, MK
KR BE, ABLSE A, BE R B A Sk AL ]
A WAL, SR B A
Ja(BrRttAE, 2015) o 375 2238 o8 BLSE 1Y ARk P 3 A
AR, B AR EF BIn 5EFILE,
FOWLIR S, -4k B B AR P 5 1) S A B AR, T R
T G ARRIPE Z M H5K Ty o (R E AT
TR Sy B0F 4 3 W7 1L 23 32 2 ) A {2023 4
T di A )4, ZOE B AT AR (A,
2022) . LEHHWHE T H AL E 2023 4 KA
1y CN T BE 5 #0251 K K ) (Artificial Intelligence
and the Future of Teaching and Learning) , 5 ¥ “ A
TE %7 (hans-in-the-loop) B &, Jf 48 o AN T8
AES#F A& L A 2T R A

.6 -

TARE . MEREARGALE, IEHE TAEEMSANT
BBE ORI e T T S A A5 I R 8 5 R A
et b E L T B ECE 18 r A A i A
Jii W (The US Department of Education Office of
Educational Technology, 2023) . #{ % & 4 Il 4
(Teachthought) $& i1 “ i KK 7 =R IR E: 1) &
AR N B A B 284 X, I e g E B 7 [R5 2) e
HEAF AR B R R MR 3) MR- R
KT FEVEAN ; 4) $2 it Z B A PEAL 1y 2 T N2
5) PR LA W 25 BE A 6) % 1 22 L Bl Ty R
FEE G BREE I A 0 7) BBl 532 S IR 6 il I RL 2
FEAR 5 8) HUIM NIy 27 A R JBE 27 2] YRR R 5 9) (14
T[] R 40045 18] T 5% 7 45 10) A6 LA AR A
P 2# A w0 25 JEUN) (Teachthought, 2018) o £ Bl &
ChatGPT 2837 — U\ TR RER IR A e, N TR fiE
HEFWREE AW LAl M Bk, #
HTAEE S E M2 FOR 25 BRI A
Jre e, A SRR T RS 1A ) B9 N TR e
LN AAREE . RR Y055 B e p oA
TE . SCRPF 8 R R HE IR 55 1R R 5, ik e
TESE TP, BEZAE . SR BE R 2 [A] LA & e

(Z) “BELRR” GANBRE T

L ChatGPT AR H — LN TR BeA &L
B HARTE S B AE ) . 5 ONR IR L R IR IR
SR N o A F A 2T 55 B RE D, TR
AHLOB R PR W T4 B RL, “IE Rk AL
A EEZSEROE: Qe PNV IE R s 27 SR RS G
B HoF S S AR LR 5T

LR AHLERE T R B E HLUES thid
2 “Oi—AE” TR AR R, AR Ty R
HEHFMANTEEZ 0 HR I E T R B
—RNTE REMAE BT WAL MLk LA
PARBIE A, AR AETE S AL g PR vhoF SRS
BER . MES 5 5NEAENLE . “Hohh
7 WAL EZ A T, “Ii—HL” P lE] 52
BHEHS AW BRE S TE QLB
45,2023 ), AT SEA A A S8R5 DA R, iR A
SRS, LUITH4EJr XS 8UE BAG R N2 5
WA S =, (e ECm “ohhao” 1y
FREAN L3k, IF Tz W AHLE S AT B B KA
B A



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

AR AALPRE BB s, A B TR
ANTHEBEHEBENS BAN, BTA AR NE
NAREARAS I, DRGNS 4 4 s A PR A 3iie,
N NELIZLL “ N—HR” 8905 e, AR A
M) “BRBEAALE” FEARE) “ACHERRN” B AR
FAEJT X (Benetal,, 2012) . A T2 BEAEFITRESR
INATRE T TG H . DB T T 2E A 1t
SR HATBIE ] . BOMBR T MR, HFR 57
fprp i aniE 2] A os PRI IR, 22 S LAV RE P
A, k2 Az S AL Tt C . BN R . S 0 R Y
2 SRR S5, SEI AT AR T R A -
BABA RS E 2RI R AR ez 2% .
AALBh2E L BRERE DT | 2% 2 S80S PE AL % DA
Fo 2 SN IS B T A YT, FUH Z e bR T B
FEAE . E w2 A RS o

“TEARSKR” ANHLUFZECE R0 2 E IR
AN KAk, BB 2 B30T 5 UER I LI ) A
RTE AT A IR, 208 5 I S48 A pL e
FE TR R A SRR AE R, (s B ey dk
ERENHT, L BLECE 1T BUE FELARS 4 A AR ek .
I, KEHE . FREE Mt S HE Gk
FOMB &, DASEEE Zoutb ML A A 5 F H
Pro HEE RO BT RN RAE, LA
) FEURR P R 35 P, 44 2% A 118 2 2 AR 35 R B oo ft
o FE VORI A 0 A D R, TR A
FNE R ) Z2 T MEE G T 5648 o 534b, B —1R
N TR R, kSR m B S mEAs T
PRGIHLE B B H RS, AT, APLEEE
ARNTHEEMEIRZIE., Bl AN THEGEMA
KRB RS . UrR], L0, S hr b i ss A5, HE
itk

= HS A b, YR B

ANTHERERHEBHF LS EE &, WA
RESE AT T Z 0 & A BIRL (AR BESE, 2023) 0 1
“CANHLIBFZE 7 BORBELAHE ST, 8 RA AT
BRES ANIERMNA A, 225 T A B A A H5 5%
B BAE “HUEAR” |, mRRPLER Y~ BE s 2l
ST Al DL AT AN A5 XU, TR I ) SR 20T 5
Fr “UNNAR” MBS, KRAHE AANTHEE,
S N T BB S5 AREREMIRE RS

(—) R B A BF AR 22

A N T. %4 G (Human-centered Al, HAI) /& 18
MU KA (400 A FB o N TR BB . BRI
A2, B BEHE & R < LA gy
P b BB A, 0 2018 AR 1) N T8 RE AR
B 7 LA R A T RO 5 ) | 2018 A 9 [ Ay (0 [
ANTHEfeR R B8 5 Mm ). 2019 435 H
() RN T8 BB AR 9 R e R s i ) ) i 4 45
(Jg TLER, 2020) . {145 7% 2 (Shneiderman, 2022) #
L AR AN TR B AR R A B, 8% 178,
B3 AR JT, AR . Brde g K% 2018
AR AAR N TR BRI B, (R N TR e S5 A1
AR, BTN TR REAE 20E AU U by
NS . 2019 4F, FEH — A TR AR T
2 B2 KA G — RN TR seyh B —— &
FTAL N TREED), B A A4y . AN IE, £
I WHEEA ., e IHETHT . P
B SR BN T4 B R R LR, 5 VA B 4 M
PN TR 5 AR S0 R (b e N R AR E R
SR ARTEE, 2019), IEAE 2021 4E K& A CB— AR AT
BREAC BEALE )b i — 2D e N T AR T Y
NEARAE AR TEA TN IE | 5L T AT 2 45 (AR
N RALFNERF 22 E R ER, 2021) .

AANTHERERE AR NTHEERREMN
7], S AT RN E A AN T2 g
BARB I K . B ANIG B, b IR 55 T A2 A Ak Al
R RNTEGRIER, FEAUAN L X
HEHPRR HIR T am, B2 %RE1E.
KA (B A AT R R PE SRR . FE S 2019 4R [ PR
ANTHEBESEERSHPUE T, i B e A
e RN TR, Itk & J f1: b 15
MA—EMAF . FEFERNBENANAT . G655
MANWBE . BINIF RGN E” Bt
2019) . “ AR MEE AN TR e 28
— RN T REXT B 2 DS, E BT
MR AR S7 3, BIE R RFA AL, HIL, “iT
K" ANHBFEEE, FELIEE & MES HNT
Ko RESME O, BN B E N 2ER.
U, A BOE R R BT R T 0 R 55 RS
£ RAKE B b7 2876 5 0, AZRA
REAE T Bl B A ] 1 & e 1 R BHfE shak 2 1m) 38 R e

7 .



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

(=) B AAER

KRR TE AR N T e =04 785028
fife N BRRPE L RE R AR 77 | stk N TR se ]
ff e 558 Bk, IR TR ST = AN SEAR TR (R B
NG R R B R AR L P B B TR SR8 il B
o2 WEINH G AR5 (Li et al,, 2018) . “3T
Kok AWEHEHAARN TG, TEMN =T
T P R F A

D) A8, RURAS B (UL AN T3 fiE &
GV ST &, R TR RS & AN ZTE fE ik
HRER. ATHETFERAHUBT YA RAE
N H ¥, AL & & B0 R A R A bR . &
AR BRTE R K R N TR RER e 5, BN RS 2%
JEHLA S HE TR . S EZ RIMARISE R | Bl
Bl | T8 78 S 55 AL A5 PO 14385 BH 15 45, iR N T
BRETEH B MU HIEMAE . 2) A&, AT
BRE N S T fR R L n] BRAR A L A AR T Y,
SN e - N U NES | e e s e NS B D
FEORMAN TR R T 2 (R, 2019) . AHR
FHALFE A3 AT R 55 24 A BT, L AT R %, LU
FARA ABLAS B St A4 A R G, g & 2RI
MRS . SO IR A S AL, DUE 5 2R A A
PEAL B gl; B d s A R B N R RS AR5,
HANTHERGEES . St HHE. 3) KRB
BRI E AR, B T2 B LA e AR BE
N T2 e T LA o s B0 B 28 4R Fn AT R,
PETHB R RO, A EE SR, ek
I AR TR = €T R A A 2B =S
DR YA A B G M TR A A R AN SR
BEAk, R 22 . HARE & A0 345, 2 A T
BN 2 F RN ZUE 8 B AE Y BHLA N B o

FH AT AL T AR N TR BE RS Y
ST BE, R T T X LA SRy S A (R O el
WU AN, ST B T AT L A TE AR UANEA S Y
NTREREN R ER . “EARK” AWEFRZEEN
ANAN TR RN R TE : B RE T2 L AR TEAN
A HT | 2EAE AT AR 2T | A B SR R R
WA BT K (Renz et al., 2021) YA 5T,
ARSCHE “GEARR” AHMFEEE AR N TH
AN AL AL (ILIE 2), WA BT . Nk
PN BEAR BT = AR, AN AT R AR

.8 .

B HLASE RE A Sh AR A 40 BORBET
B A ) B 1 TR EE s Ak 2] O ), BB AT
BREAY I o Xk A BE A TR i L S 2 A
kKrmac  ARAS, RERAZ IAARBREE.
NBARBUE A i B E A RS ER, BAT RS EA AT
B AR BERT . N T RE AR AR L R RN N 2R R
JEE B JR BRANAE A NSO B, IR 55 T A2 B A
5 AHE N AR 45 Bl Al BE, DA A AR A
17 1) 20 AR AL a5 R T A SRR AR AR R (R A2 4
2017) o g, AR EHHEE ATHEES AR
LT ARSI T

WA 0

ety

TR
& N
P &y
4 :
i
G ffE

\ o
TR AR

Haf RN
B2 “iERE” AMEIEE AR AT 4R AEE

v AR A, g3

()AL R F I E I B YR

B REAL (27 21 Ju BRI DL 2E Ry s, K452
A AR, 22T B H BN R R TR R, B
FUG| B ERE S S RKMHEN =T S
FEAR, B G A A AR AR 1 SE R 1 i — 41 4% R
., DAlsE M 7 N A R R L AR, JF g sr Sk
B fiE HE A% (skill stacking) , LA 78 A Wi 25 £k (1) & K
Fhs v R PR 5 g S Ak n) @, B AT, BReAS L
(2% 2320 B A BRI (WL BEAE, 2023¢) . (L
H 2030: Ak 1Y 0 F F1H; fE ) 45 (OECD, 2018) .
HE 4.0 H£22 (World Economic Forum, 2021) . {A
kB RE: ) A SRR R K )R (Ehlers et al.,
2019) SE 34 T ECREA 2 2 F H A
DI RE 2% 2 R B sh IR AR S SR E M A v,
A B TR A AL O R IR TE AL

HREANL T, 2 HE BN CFHPL” ) “2f



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

BAE” F . FRVEAET R B AR, AT LA
YRR AR L SCE B R 55 5507 e ¢, i F
Ja N2 fis F . BRI R TR 507
%, WEARIN R RS B4, BRI Bh AN AR TR 5
HYIR)Z R, DR B B A g R mT DU i
A AR o HIR A2 2] 48 1w i L, i 4k 22, B
() 2 R AR AN AR I A N 32 3, 5 Bl A T4l o R R
PN = A0 2 B i . S04 4 R 2 s AT .
it P B AT 55 R [n) LA Atk o HE VAR AT IR AL
23T L RESE A 3 N H fg L A AT
AE . B BE = K, IFom R DA 0 e Y E
PR AR B (A B e R B R R RS
RN eI L (ETF, 2019) .

B A RR D 1 R A BRI S BOE A, LR
A - U A% O, RIS 5| T AR 7 S e A8 v )
BT AR RS & BRI E S
B ELAE R AT = A QAR ST 2 ) Y 5K
2 ] IREE | T BGIE 9 2 2] BREE R AT A R L 2 2
YA (BRUFIESE, 2022) . “IEARR” AHLEBREE
AL U ARy TR A A B R AR RE T 1)t
2 2 AR R AR A5, ARIBORIAZ 4 27 > Je ot L Hifig
Yio] | ] RIEEIR, LG s b B4R RE 1Y
SEYRFERE, A RORBA 2 2 By R R A
1) 5, F B0 AR KR AL D[R] 27 2] 1t
DAE )T it . 2) 38 PR X 2T ARk By SR
Yok e, BRI AL ER S | 1 o S0 S5 R B S 4
AR Refh By S IR, iz ] 5 Ui E “Hlr”
TS e i EU S A () B, oAy o B L Ak 3 7 PRk
YHE 3) M BB — 0 T e Bh s B SRR R
FIHB— RN TR e N 25 A . X S i S P 3
G252 2 F AT )Z UGN AL, ik ) 3 11T
B BT R AR e AR G/ B A, 2022) 5
4) Bit & Z AL R AE U NG BT Sk 4 2 &
T B LR BE 1 ) % s e, RIS B Z RS AR I
1R ) FORAS L B VIS VI BE R L Rl Ny Ik i ok
Jr%E, hEE A b B SR PR S 2 IR R A [

(Z)AKF LY BRI T

P 2 i ot N 7 SR BR800 L SRR | ok
FPEH S5 J7 T, 30 T SCTE 27 A B AR A g, A0 460
OB, AR HREMA R g . (HEEFELn,
AR R B AE TP RIS 2 B E RSN

Kimia H, 43808 i i > 80RO R Pk .
H B A BRI RN A B, A R 4
RN TCR IS VR RLIN, ph o A i) ) 265 235 4 i A B
SR B O e —, NI BRI I Bk L AR M Ak
B, XA R R R R A e R A R L
(B 55, 2023) o H SIS Ry 2 2k PR~ >
PRE2E ) | IRAMN RO Sk 0y BE BB AL TR Y
WA, I E B 20, B R S22,
o BB 2w ) $5 K B B e Rl A1
UL 5 ] B8, 25 G IR A B L s 7 &
RS H , N TR BESHOR, Qg —Fhikwe ) &S
T2 5 F0 B i HCBE 0 (R 50, B8 ) PR A | R 400 BR
i, ERHE ALSWE SR E L, RBL R
S, TP E AR . BT B ) A fE 2R
WMAZH  BEZ 5 BIERE NS RESFER,
FRI 58 DL 22 A 27 Ol v AL BEAS A6 1 B8, AR A
B R RESC AL, TR A MU A . B BB T 2E
VOO 8% MRS IERTH . IRAIHLR
BEFH R B S5 A Y BRI A TR B B
BT . PSR T HORF BB 1HS 45 L 4k 27
>J %3 |i] (Lean Thinking Learning Space, LTLS) J& %{
T B ) [ BR8], R LUK G 2% 2 Sy 1A
BESh M E ], ZAERE S HiR, fES
R AR A o) kg, i N TR RE . #83)
N7/} S N S e o < AN K NI €7 737
BraEHoR, A 32 8 M (A 5 09 501, 10 2 s
i AR | AN T A A 2 2] s TR (R
HEEST, 2023), XF LA FNTT T 4 3 B 1 1A 56 B
A8 TR JUTFH 2 B AR B TR A U )
N LRSS TTFH GRS hHE &k
TR P UL | R . BRI i R,
T 3l ST LS B R 5 R A B R DR, A A
FEHEY B “AFE— N —2Z 1R S 5 R 5 I
AR IS A AU B 2 ) 7R (F R R 5%, 2023) .
HeRE TR R IR T2 A 10 LS9 e b (1 2 2T 4K
5, mRiH A N S B R TAE S —
Btk o BT H B ) B OCTE 2 A AE MR B B
B F 27 ) RS 5 0, s B2 T 22 S R K
o) g, Sy AR AR T B S TARE G R A
S OJRYS, NEREAS N 1 o) PRk AR S .
B AR U A B 0 R AR A LA B R 1Y A
. 9.



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

R FINT AR ) AN A RE S B 2 I
T BB o AN, sl AR e ) R e S B
PRGBS, 51 o AR R A H S T SR A IR 22
565 PA S 22 R s 1 R I, T IR B RS AR
SEREE AT 09— B, FFARAR R R A S e
BT I — BRI o AR A AR AL
AR “ —UHARERE I T PR Ras” ,
BT BRI B E A RR AR A G BEAE AT . T I,
Bor B G o] i T 1S BRI IA B, dudh 58
TR G, G AR S R BB A AR TR RE
e dEECF BB o), W BRI G s s i
R PR SN L R SRSV S AV N s D K = N
B o3 BT RTAS | 2 R R MY A o AR BRIk
BORFY R BLSEHOA, n] £ 5 87 H B 5 > i 3558
KA RT3 S | S AS TG RN A
F-B, SEHLE R B RS IR AL (4 B R K

A IRASKTET AELR, FES 4

N AL ) 20 6 HE s b A N BB RS
HE LSRG SN, SO 27 > RS
PR (A4, 2020) o B — RN TR e AR SOH:
XHE RGN T B, w8t 1T A2 ot i AL ]
L= W Y2 SRS 2 2 iy = W T ST - L
KRFM AR, FFHGTE B LA R 2 2 A2

(—)VMEFEZIASHERER

“GEARAE” AHLIBMFREE FRHEE AR, 81
PhzgrE i 2 AR, W R # L HOR %
3k WAEMITIEEE R . AT AR
o, SR Z M S A TG R, /R K T 4%
BRSO, IifE ki 2] 35 R T BE
JAESHYIESREMEEEAFTHEEMAS
KRG WE it M A . 16 RGMMLER I, Jeni
AR —4t 2 RGN HBOE—FAR— LR S,
227 0 H B R AR Sk b i B S M E 1 R R 5 &
J&s TERENAERE b, Jemi iy “H 55 RS
18 A8 Ry 0 F BE B (mental energy) ; 7EW) B 4E & |-,
i[O =0 S NS ST ey b - 8 bt f W =B e
HALRE “& 4. Wi, TH. #5557 (0
BHESF, 2017a) o BB 22 ) A AR IH L2 A o
MZICH BN EhA&F I IEE, S fext A B2 k&
JE NI R RN B 1 AR B 2 A BT

. 10 -

A —2¢ A 0 v 1 08 R U & B Sy LA
A s L RABE IR Hh A AN B s Y 2
A ERMAREA . RSl AR B T A S HE R T (L
K 3), B N BB — R SIS B B~ 260, U9
RIVEE AP 2R S BEIR ARG A PR AL | T
o AR Y R B RE T AL B SO A TR R R
A HSRAER], AURE — A shBm I s . ShE i
BT EAAR S FEMAENELAIES, 7 FHAE
R TR 82 5 B 5. —
M2 e A HE S A 2 ) F AR LG TH AR
MIELRERYEE T SLHL, B o ) 5 4R A Akt A2 2% ) it
RIS, DR REGR M~ ) R TH B TR e
HHIfE

RV A 452
ECES)

AL

DA 2

A

HE 73 5

E3 UFEERFOHEEFEIES

()Gl # A &7 T A &0 EARE

P B B B R R RN SCA T 2K, 27 2 AR By AR A
1 R R o AE SO BRAE A9 G SHERE 221, ] A2 e R 1%
PR 3, T ) AR AR SR B R B AR, B
BITAEE ANWHRER . AR ATAT S8 T 7 . 1EaC
2 >J (formal learning) . E 1E 3 % >J (non-formal
learning) A1 9E 1F #1242 (in-formal learning) It [A] #4
BT N B2 ) IR R (BRI MR, 2000) . 78 “IE
KK” ANWLBRIZE T, F 2 BRSO K
2 2] N A5 2 2 BB A5 O T R A TR 2N U3 GBI T
85,2021), % 55, BB 2R ) BUE I R B )



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

FABEMAKN BT P REWEL e,
o CUMTHEIERLAE )7 5 s ) WA T I, 2003k
R B PEAL AL 27 > 2 B RS 21 1 YU IR MR E
SR, FFAEIE L7 > AR IE A7 ~) GO R I
a5 o S IR T, IR A S R DL AR A AT
[Fl 22 o) SO fil iz Ao ) B A kAR . B
> P 25 10 O PR B R T A R T i) SRR RN H
BLH, 35 Bl = > 3 3 AR A, DR BT 2 AR
WL SRR S A, 1R A R RES R TR ATz N
M E i MR, I REEAT IS ARSI - %

B R o AR AR IR T I g S ) R R A
1) 4 BEAL RO IT I 2 o MR PR R N — A
R AN CES SN RE S W D) | P R 1]
AR, TWENHFEOARBIR SR, =07
FLREBCIT A B2 2] S AGE A A B 5% | & IRk 55
SEREMTT LA L B B BUOR A5 7 T R TT T 5T :
TR VLR T, 58 35 24 B 2 > VR 2 FIRG A T 1) R OR 1)
B A 2B T 2 5, I LU A
ARAEHE , A7) | BfAb AT A B BRE fE T WE T,
Pk T | R AU B S Sl ) e — AR
o 2], DU 95 M7 9 %0 B Y, TeRER IR A
AL, 55 P~ 2 RS ) | AR IR ) A
ARIERL A, R i H SO 2 b B O (B A 51 4T
TEROULZ T, D0 A K K 3l A9 RE TR T~ ) R 45E
PA= 2] 3B 0 ol IR A sk A A PR A
HEMPERLE], N« H—2— R —P— T —2R” ik
NALHRFTERERT A 3227 S A S FPTR 0 o IR 5,
1haF S AT SRR R 18 5, 2k S 5 il B
Yy BT A AR By o) B R A
77, A A AR At 2338 1 ) o

N ERHE HEHRE  BATAE

N T BE RS0 SR AR . RS AR R aa T fig
SFRORRRE, (N O R A L R AR | T A
PO, ATRES ] A — R . B — RN TR REHOAR
N FECE el B, T AL BeE Ak
o 2T L B REALIEAY | il B 2 AR BIE T A R )N
A T R R L O e LS L AR AN
£ S RIRER L TINDNS SN PR S (s LTS EE N
PR 207 1 TR A i ok 1 kil AN T fig
HOA AT = KR R B i G | IRl 2 A SC

TR g, B A R BRI, AR R IR,
A BNE, Bz w R SRR SOt R
N T BB SR L A B 58 A
HHT, P2 g B EBHE 7 ek ER
EHEAFTNY R, BAREAFTNELE L
BRI SO/ ¥ AN ) Y AN 54 Nl B el SR < 9
D] (LR £ 55, 2017) , 1B S R I THT i Ak TG T 20y
WrBe, SCORRIUE A . B REHCE M E A EOR LA
BT AR B BCE N DIRE, M2 7 i i 5
¢ B 5, 2R TN T RE IR AE N 288 BE ke
MIZE . B R 15 1 Sk, 2 LU P A1) 35
JE DU A RS R 35 2, e LR 2 3 AR A S B A
o~ IR 55 R S 4 ) SR AR, G Py AN REZE S AT fE,
1 /NREAE K BE, DTG R BAT RAF AAR Sl | 2
SRATENARE Ty | Bl AR BT BRI W RE A
(BN A5, 2021), R REHE MTTHEIR L. BEE
TR I 2% . K2R Rstsi ks > o AYIZRBLAR B
K&, 16 A K, ChatGPT — HLZERE T HLR AT 5 1
TEACAIEE SCA “ PRI T, R 5 | 455 ks v A 2
L2 BRAT TR
Bl H R AR 77 3 0 558 e A 20 1A FE
A AL, (E 2 U AL B S XS B K TE B
Ko BEHHF N AL R ZE kR T
T8RS, 51 SN PR 20 1 K R A B e R
CRONES C/E NS YNVEENES SN e 2
BB ENREG NI DR RS,
i, B R ECE BERE, BELRE AR
SN SR R N it 7/ B g TN O e
(] . A ) R 402 ) S 304 TR L Y2 AR ELHK
AR S5 . B 43 R SO AL, BOR M R T
NS 1 S 255 ()RR B AR B2, P A4 T 1 5 DR
P BE L B B I A 0 2 o) SRR AL P[]
MIRFRIRR RS . )/ BHee, it d | oy
VES: 2] RER )  RIE T 2 TEF 5. B
o Bl ek, B CORME, ML i
PhE] L B, B 12E ] Hir. 3) BB AA KSR,
B 35552 20 3 0 B 4R BE 0, OF LABLRE 2= T
LRI . B EHE RAFH R AT B
FRlG . MRss 2 b, s NA SRR PR Rt
23R EMEL, BeR A N R SR et H bn Fitk 23 %
I Bt B bR 2 A — 1k, RIES 35 AR 2 AR =k 75
<11 -



AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

SRIBERI GRS RIEBINA . 4) B VA, B
LA RAA R IR BAR 25|, e ko A ) AT A i o
RS T 2 T BOPRA O T T B BEAG FIAE
=7 2] PG A5 Z2 T AP O 2, IS I 1 5 28 A
TR, g R R A P A B B R AR, fiE
HAEARN 45 5 TR A Bkl 2 Bl A 2548
MRERS e, S) BT8R, AR, E1E,
Kz IR WRE I HE R TR IR TR
REAECF R . Bl MU R g S A 25 A
PR 3, FT3E RT3k, TR N S A K
FREERR. o AR EMEG . DISIRE .
B S BOTRE SUR R AR B
LRGBS NE R I4EE “TH4E %, 4 T8l
(PR RESE, 2023a) , G825 T3 45 J7 3R, G Ui [7)
ARARNHL R B i B AL R

SN, — YT ) Rk B AR R, AR AR R DUH
1477 3 BB, i aod 3 3 A B T RO
TE AL A A, AL P R 2 4 14 A A7 07 5
NHLEMRI s F HE A0 sk
I A=A 008 B E A, AL R A IE 1) K A
I RPN SN 115 571N =R UK ST o 1)) G E B G T
TREF A ERT A B, A SUEBEA R B
AR OO BHECR BRI T A U, “iER
K7 B BT R] B 1O B AL, A A
ART7 I K J, Wy ML Z A S PR T YIie
HARE A, ARG HEH R Ao REAR, A
PLBbE] B REAAIIN il . B G Tl AR B
MR S | B R R SRS

[ &E 3Rk ]

[1] Ben, R., Jeremy, G., & Mark, H.(2012) . A rational theory of
miracles: On pharmacology and transindividuation[J]. New Formations,
(1): 166.

[2] BRI9bK, FhFLEE(2000). JEIEMBE SAGHEF 1] LEVI,
(4):20-23.

[3] FRUiEAE(2015). 2014 4F H AR SCIE (] it §C 12 . 38 9145 3
K (U] AME SIS, (3):5-11.

[4] BRgE4E, BUB BE(2023). SCREADIHE: NG, E. KRS
S5 ). ALEEBIIE, (7):29-36.

[5] e, 5K FENE, BFk(2023). BriRbeTs 5t FHH B4R
7. PSR S ek AR [T]. ImAREE Ak, (3):75-83.

[6] Ehlers, U. D., & Kellermann, S. A. (2019). Future skills: The
future of learning and higher education [EB/OL]. [2019-03-10]. https:/
www.learntechlib.org/p/208249/.

- 12 -

[7] ETF(2019). Digital skills and competence, and digital and on-
line learning[M]. Torino: European Training Foundation: 17.

[8] /N, #hAe, SELLME, BURHE (2021). B S HH BB HELE
SRS . S REMKAS MR []. SRR R 2224 (TR,
(8):20-32.

[9] V& (1981). HpRIZA T8 [M]. P Z2: PUAL R ks 1.

[10] /DS, FMIE, #7302, BRZEAR (2022). AT REIKAE: 2% %
BT EER SR 2 (0], PERAAAEE, (12): 84-92.

[11] Li, F. F., & John, E. (2018). A common goal for the brightest
minds from Stanford and beyond: Putting humanity at the center of
AI[EB/OL]. [2018-10-18]. https://hai.stanford.edu/news/introducing-stan-
fords-human-centered-ai-initiative.

[12] ZEiE0g, TEH%5(2022). 1A m b S8 4 Re 0 W R B 722 A
BHeEEA 7] SMOEE AR, (4):51-61.

[13] Z9F&, EBKRI(2017). ATTA B [M]. dbaT: SRR TR iR
#t: 295.

[14] XKF(2022). “EARK” F5HIH EIEE S HABILI/ NG
W7 HE—— SR 35 /NS (1. IR SCEDFTE AT, (9): 241-
250.

[15] JETBER(2020). BRE A AT i AT RES 0 (1] I3
W5z, (1):57-72.

[16] OECD(2018) . The future of education and skills education
2030--OECD learning framework 2030[EB/OL]. [2018-05-04]. https://
www.oecd.org/education/2030/E2030%20Position%20Paper%20.pdf.

[17] The U.S. Department of Education Office of Educational Tech-
nology (2023). Artificial intelligence and the future of teaching and learn-
ing[EB/OL]. [2023-05-01]. https://tech.ed.gov/ai-future-of-teaching-and-
learning/.

[18] Renz, A., & Vladova, G. (2021) Reinvigorating the discourse
on human-centered artificial intelligence in educational technologies[J].
Technology Innovation Management Review, (11): 5-16.

[19] PE-H4(2020). 2 T Hi A 25 M B AL 29 7 (3], SRR
R (BFRERD, (1):1-8.

[20] PkA34, BUESHE(2023). ChatGPT 257 i : AEHLI B ILRT2%
SIPER AR [J]. PRI TR, (4): 8-15.

[21] HRR, j8, K40, XIEIL(2023). ML B R TTFH
A NS ERE S5 B (1], AR TS, (4): 46-52.

[22] Shneiderman, B. (2022). Human-centered AI[M]. Oxford: Ox-
ford University Press: 2.

[23] Teachthought(2018) . 13 Standards for a near-future school
[EB/OL]. [2018-04-19]. https://www.teachthought.com/the-future-of-lear
ning/near-future-school/.

[24] Toffler, A. (1970) . Future shock [M]. Manhattan: Random
House: 4-6.

[25] TARBE, TH, BHG, MIARR(2023). “BiHi T T B2

“WEZHIBER” : ChatGPT ZH M HWEAE 5 [)]. MNZEREH
5T, (2): 48-56.

[26] World Economic Forum(2021). Schools of the future: Defin-
ing new models of education for the fourth industrial revolution [EB/OL].
[2021-01-14]. https://www.weforum.org/reports/schools-of-the-future-de-

fining-new-models-of-education-for-the-fourthindustrial-revolution/.


https://www.learntechlib.org/p/208249/
https://www.learntechlib.org/p/208249/
https://doi.org/10.3969/j.issn.1006-9860.2022.12.011
https://hai.stanford.edu/news/introducing-stanfords-human-centered-ai-initiative
https://hai.stanford.edu/news/introducing-stanfords-human-centered-ai-initiative
https://hai.stanford.edu/news/introducing-stanfords-human-centered-ai-initiative
https://www.oecd.org/education/2030/E2030%20Position%20Paper%20.pdf
https://www.oecd.org/education/2030/E2030%20Position%20Paper%20.pdf
https://tech.ed.gov/ai-future-of-teaching-and-learning/
https://tech.ed.gov/ai-future-of-teaching-and-learning/
https://www.teachthought.com/the-future-of-learning/near-future-school/
https://www.teachthought.com/the-future-of-learning/near-future-school/
https://www.weforum.org/reports/schools-of-the-future-defining-new-models-of-education-for-the-fourthindustrial-revolution/
https://www.weforum.org/reports/schools-of-the-future-defining-new-models-of-education-for-the-fourthindustrial-revolution/
https://www.weforum.org/reports/schools-of-the-future-defining-new-models-of-education-for-the-fourthindustrial-revolution/

AR B, W%, R, CEARRT ANUPFI K E R R

OER. 2023, 29(5)

[27] HrE4t(2019). ¥ 1) E R T8 BB S5 8 E KRaSBHE
[EB/OL]. [2019-05-16]. http://www.gov.cn/xinwen/2019-05/16/content_
5392134.htm.

[28] ¥4 (2019). PUIS LA P A e BT AL AT
BHE [9]. DAL B, (4):291-305.

[29] i (2022). oA A HOE WA AR 75 M4 0] 5%
“f), (3): 83-89.

[30] B/NT, & (2021). A2 F 50057 T8I HAS 3] F
EHE ], (12):41-45.

[31] s N R EBRERARF(2019). KA THTMA TH GE:
B — A0 T BE VA BRI & A5 [EB/OLY]. [2019-06-17]. https:/www.
most.gov.cn/kjbgz/201906/t20190617_147107.Html.

[32] e N RALFIEBREE AR (2021). Chr—R A TR AR T

ML ) KA [EB/OL]. [2023-06-01]. https:/www.most.gov.cn/kjbgz/
202109/t20210926_177063.html.

[33] BLERE, HUA (2023a). LRG58 B0 | AR B L Al (1], JF
BT, 29 (2):4-11.

[34] BLRRE, FUA, 152 (2023b). R IRA K2 ATGC Hi R
RBEMY 27 13RI (7], ALEE WIS, (6):5-14.

[35] WU BE, BL1HE(2017a). B B2 E A BER R EAA MR
Sk [7]. AR IS, (4):5-14.

[36] #LA B, BLE (2017b). I In) 0 25 S0 M 00T 2 e B i
7 [0]. PEZE ST (9):21-28.

[37] BUEEE, e, v Fi 4 (2023¢). BEAEANIIE T T #F
AR AASGERT WL (0], ALBE IS, (2): 36-46.

(%% REm)

New Ideas For the Development of Near-Future Human-
Machine Synergistic Education

ZHU Zhiting", DAI Ling® & ZHAO Xiaowei®

(1. School of Open Learning and Education, East China Normal University, Shanghai 200062,
China; 2. Faculty of Education, East China Normal University, Shanghai 200062, China;
3. College of Educational Sciences, Nanjing Normal University, Nanjing 210097, China)

Abstract: The collision and integration of human and artificial intelligence is a main path that

connects the current reality to 'the near future'. Human-machine synergistic education is a new

paradigm and breakthrough of educational reform. By exploring the mechanism and development trend

of current human-machine synergistic education, this paper tries to construct the path to and to depict

the landscape of 'the near future' human-machine synergistic education for the purposes of forward-

thinking on 'the far future' human-machine synergistic education. The development of human-machine

synergistic education has gone through human-machine collaboration, human-machine enhancement,

human-machine integration, and human-machine co-creation. 'The near-future' perspective is closer to

the structural analysis of reality, including the feasibility of development and change, and the most

immediate and personal challenges facing humanity. This paper explores new ideas of near-future

human-machine synergistic education from three aspects: First, it is necessary to uphold the value

concept of "human-centered" and build a research framework and application model of human-centered

artificial intelligence from three dimensions: Ethical design, human factor design, and technical design

reflecting human intelligence. Then, based on the skill-based and avatar embodied learning new

paradigm of human-machine synergistic education and the change of learning ecosystem, this paper

proposes a theoretical framework and implementation path of intelligent learning ecology, Finally, it

elaborates why the in-depth development of human-computer synergistic education needs to be guided

and based on the theory of education of wisdom.

Key words: near-future; human-machine synergistic; human-centered artificial intelligence; skill-

based education; avatar embodied learning; learning ecosystem; education of wisdom
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