N EWNEE

MAVLIRE D RIZEAP BN AT 2257
HPC-TDL HeZER A 5 5k

FP%
b Tk k¥

HE £ K RNATLE# (Generative Al) WH#E X B EEFZA KT mIREFFRAPBRERFIDE, 4L
H BT RFERREL T H R, IAERHIFE S HER (4 DigCompEdu, ISTE, UNESCO ICT-
CFT/AI-CFT ZWHE (#H M FEF) frfk) TREEFATH RN “TE” WELTL, EUMEE
AR AL HETHANME#F LR, HE X b O, KGET SR %5 A— A Z W —Delphi %
"W Z B R, B AV E#F I F R AMESR (HPC-TDL), H U “KEAHHE” (Deep
Human-Al Collaboration, D-HAC ) W3t Wiz, WEEESMEASURE . AL A ARE S . ANLTHEH
FAH . B RAE IR R A Al £ b R BRI A EANEFENHIT ALl EREHBEA, #EL =4 Delphi
H5EE (n=21, RKEINER), ARERETENEEHNREREG L XL R (H1H 436-4.78, T R
%% 0.12-0.23, Kendall’s W = 0.41, p < 0.001 ), XA ZEREA RIFHNELLEEGEMRZE,
Hat b, AXBREY “BERE—ATHAR—2 BLEF] WKL LR EER, HFitibERIXALE
MARIITL VAT F TS TERRER, AREIALERHREZIT AL R FRAER D EN S BK%IT
RET F WA

KR AL E ;s 20 AL £RRATAH#; HPC-TDL 424 ; Delphi 77 %

DOTI https://doi.org/10.6914/aiesc.020104 XELRS 3079-7918.2026.0201.109-131

—. 5l&

(—) KiESHEAEB MNAE MR 57 ES
TEARBE AR REREBKEED, FrEORR 5 NFEERE “Fan R iR AR M 20t
%UE@%Q%?HE%?,%quﬂﬂﬁgiif?%&ﬁéﬁl(Progrannnedlnmrucﬁon),E@?UﬂiéiﬁiizE@Iiﬁ%ﬁﬂfﬁﬁiﬁﬁ(B4CXDCB),

fEBfsr. i, 5, 1975 Fd A, TLEEA, kT TURFEFEEARR, Ak, L, AT Z5F, HEHS
A%, Email: sunqiang206@126.com, hteps://orcid.org/0000-0002-9964-2972,
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ANILERBEAR F2HF1H

IXLETHE T SRR BOR AR AT R A R SRR “HIE " (institutional resilience)
YL, W NEGHERR IO S IS N FE T H, RAEMRA it B &R 2iEm0, SR, 2022 4
JIKBA ChatGPT AHRFEAVARK AN LERE (Generative Artificial Intelligence, GenAl) A%, JUHZRES
GPT-42, Gemini®, Claude J[EP DeepSeek HAIEZ M7 (Large Language Models, LLMs) H{Hisi
#, BE TR BRI BRI REE ML, ARG Al 5T BB BRI A TR
T EAE RS BEISHERE S ER R A, T2 BRI T 3 B 1 B o s i
Tl N FOKFEH) “RIR I 5 2 A RE ),

B PAEARERSURREBARYE B ARE S 162, DEPRAEE B FAMIESOER. BEME. B2
BE—EONEMERI AR, E2RTENRE. Z2H8AIEH, BARMEERNZAREG DU N RE Y
TER MM BEERIUN, X — M RIEEE IR R AAOE RN HZEACHEED, HE—RZIN
SN (epistemological crisis) @, FUREEHIE R EIFHMERMIRERIL, BHte “ A2y
BI#E” (human independent creation) HIARIAF Z b, BHRIANITET—TCICREE IR, FEMRGRIEIE
IR 2 AT IR — HAR AR E 2 . IXEEIMERY P R E S S T 22 AR NTE BRI F2 5 sE 17K
o AT, AN AL I, 1§ “UNFI-H” 5 “NEIAANI R Z AT DR, 24n]
DR — et e B m i sy, X — &4 O R T RE e 2Bkl 7t HIE ROE. BERHEE, @iad
SURIES BRSO O, 10Xf BRI ERIBEE T, BRNAEER, RS
AT ETEN, EE T RITRA SRR

(=) ZUMERNE BT, REREC XU 5 &y fa &

X — R RANANRIE AL, BOMBHAREE L5 I NIRBSHEM, WRE EF, Al Al 920
POk T ERE “Mig )7, B HEE S TIER, B0mA] DUUE B AR E R BRI
Ko, WREEINR, HEREE RIS R, XS ATBERE MBS “ B, #
8 E TR T BRI TR, fEEREAS AT E R A li— AR B IR RS IR, M E RIS 5 RS
MMERES. AT, fEX—SfeMERNEm, EEeE R G,

B “MIRBUE” (epistemic authority) HIZEMIVETHME. BHIEMCERSHEAE DR, “BUN” iX—f
HIE RN EEE VAR F RN IR SIRBERIER 2N < b, 7T Al MRS RS (1 Google BLH
JE) BIRFTHE TIRIEZENT, (BANFRENKTEARESEENGEERRAESEHIEHRET); mAEmM Al @
I HA AR ZA L HIFIAR AR E AT TR, REANRRR S SO fE B iR A, 24 n] IR TN ZIER1S
B EEBEMERBONN “FEEME”. YRR “AlHE" MUEFELERIR EICFAH, 18
Mt R, TEZERSE RN |1 [R] R A g B 7K BB TSR BN, GEFFE GEE 2™ B RTRAURRCEE
e 7 O,

AR AR BUT B &1 “EREEL” (deskilling) XU, ikt R Braverman fEH (%
G ZEWEAR) e, AT SOV TIREARR, FHEdEEyEes | NS 257807 3135 TR
8D, EHETUR, ERR ALEEN W55 TR, 1 RBOTKEL, RO Al
ARBEERL, HEMETIEE, HE ST “BEERER” (pedagogical imagination) . “Z BB %S
(DCuban L. Teachers and Machines: The Classroom Use of Technology Since 1920 [M]. New York: Teachers College Press, 1986.
(2)OpenAl. GPT-4 Technical Report [R]. San Francisco: OpenAl, 2023.

(3)Google DeepMind. Gemini: A Family of Highly Capable Multimodal Models [R]. Mountain View: Google, 2024.

(9Holmes W, Tuomi I. State of the Art and Practice in Al in Education [J]. European Journal of Education, 2022, 57(4): 542-570.

(5)Kasneci E, Sessler K, Kiichemann S, et al. ChatGPT for Good? On Opportunities and Challenges of Large Language Models for
Education [J]. Learning and Individual Differences, 2023, 103: 102274.

(6)Selwyn N. Should Robots Replace Teachers? Al and the Future of Education [M]. Cambridge: Polity Press, 2019.

(7)Braverman H. Labor and Monopoly Capital: The Degradation of Work in the Twentieth Century [M]. New York: Monthly
Review Press, 1974.
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ANUEJE e 5] 5 F o By 300 AL R 5k : HPC-TDL #EZR 69 2 4 5 5 i
DA BB ENE (pedagogical tact) ¥4 BHELCAREAR AL L RE PR A T IR (L, 1X 5]
R TEINEHR SR S EEE (dentity anxiety) : WIRAIIRREBAEATE BIEBOATES HRIF LA
B BRI, “TENARNEESE, RATERNE™SMEFEME?” XARR TR B RINFER
e, AR UK T WA ChacGPT” HIEARRE I AT RET i,

(=) MAEZRFIGEZRN “THEEMIR” F

HR X I TERA EAE, 2Bk ERERHN ZEKES EER G IR E T HEEF B S RE
Jibrite, RECIBOTHREERAT AL INARRIIIRR, HriR B i EAER R A S BT R T ERY R
[t DigCompEdu®, FEEEFRHERAMS (ISTE) MHEZRED, BAKRSIHS (UNESCO) K
1 ¥ S0 ICT-CFT H TIE IS A5 AI-CFT®), DU rhEEE T 2023 [EIER RN (BT
£330 TUARED, XEHER MR AR, 28 TEFRE Al INARBOT R SRR,

SR, IEMNASCRE G AR AL RIY,  IXEEBORSC 5 PP AR AR RO A2 X AL B9AS FURHE
IS, 35 IR R A R R 5 SR M R, HBOOESS(E T, IXEEMEZRRIR b 7 — MRk HL
AR B AINRIC B — A SOR BEMERE “THME AL FUR” (instrumental Al assumption), 7E “THM
WIE” N, Al LA RZIRET TR WER, B LMS RSt HR51%) FEERRRNKR,
HARICHA B FHUETE W AARERRR” b, B, XN BN R AE, B RRA
2 “TERFAERBOTAMAIR D TR Al ZIEEIRIENEE BiR”,

XA CTAR—T R sashlenEse, RN RS EE LSRN 2 B, ELEm HEmIT
(emergence). B EA NS ANA] AR KIE S BRI, (/=48 T B4R, SEORRER B 3“1,
25 W EREZEPRIEIER “INFIRESNE” (cognitive agency) I, RKIXFLRMETEHy “fHEH
THR” BRRERHERASR AR, BEENANEEERRCER, &KCFH AL BAZ AR S
TENM, MRERN. Al RESEAZREFN—FEEERN, ZHOMR, W2 EEETRE
B, fEXMEER, ALEIE “INHIKEE” (cognitive partner), “XHEXFIHE” 5 “BLAGIEE" 1
i, [ “THEMEMR MUSHTREIPRES BLTRICT, BEERZER LR T HIm 28 —ME R
SRR, SOBMERIFI AT T AU AR

(19 WFRERC: Em “REANET (D-HAC) HIEYIIFR

ERET R =E AN — RIS, BURT R E XU DA BORHEZR M T RMRER, A
I, TEREREIURIR E — &5, BRI AT AMESSEN AU R, X2 ) i
7 “ANTEEEESN (human-out-of-the-loop) MIAEMIEMILS “MEH T HIL” FIRBERMEN, MRS
—RUMTE ALK “BIRE” S AREEEN B2 (EHME. CFE, RMEATRS BN RERMEH
EEN

AXFINFEFRE “REAYIFE" (Deep Human-Al Collaboration, D-HAC) 1[0 jX— X 5%1]
IR M, AR T TR ARICR 2 FIE SR “or THME” (BRI, HLEMMILESIE R, P
HATAIE), D-HAC SRIE R Z—Rh DU SCERMHATBAERUR 9 B “INFIZZZE” (cognitive entanglement),
£ D-HAC {65 UF, FADERMAFHOUZ “Al BZINE T 2R, Wik “1fE5 Al RSO IER
R, BUMEE RERERARGE TR, BERBINAMERZ S E BRI 6T,
ERERZTE Al NABEHREE DR EF N, CFEHEEMRE AR DTN,

M, FARFARXT ALKGEMK Al EHEEHUOEESE R TRSNE, ZSBATEEN

Redecker C. European Framework for the Digital Competence of Educators: DicCompEdu [R]. Luxembourg: Publications
p g p g P g
Office of the European Union, 2017.

(2)International Society for Technology in Education. ISTE Standards for Educators [S]. Arlington: ISTE, 2017.
(3UNESCO. Al Competency Framework for Teachers [R]. Paris: UNESCO, 2024.
@#HEH. HFHFEF (HFEATLE) [S]. 4L #HFH, 2023.
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ANTLGHHBEAR H2H5F1H

SEUE R B ARRIEIR &S, 25 N1E, MEtZHT D-HAC #&, HEW ™8 ke ER L R I
HRIRIE, REWS 421 78 fa MCTHIELRE | BARBCEEOIH BRI L S B RS BN R SR AL, IXIE
FEAT G A EEAN BRI 2

(H) W RETE M S 200 ar B iR L

HFX “TEM AL #E” BRI SERS D-HAC 3 UEMHEBEIER TR, A SCRIFREBET A
T=HEEHE. B E AR A

B2, 2WSEE (RQD: HFTERRS P EA T &I BN T EFRER (DigCompEdu,
ISTE, UNESCO, HERE), TERNAER Al XN E RERNGAMErGR, FAEWLE RIS
SEEREEAL? “ T HME AL WK 2USIEHAERIECE R HIX LEHEZR AR A0 ? [ EX — A SR HiE
ZE [H NI B R

Fo2M, #H5EYE (RQ2): WERMM THICHNEAG, WRBENME “REAVE" (D-HAC)
VEFTIHRIMALOE RV DN, HRZ, —DEIEIEN Al IR ZUM S 7 E R 22 A I w2
B2 HEOOWIR S SRR E? TN SR, X LedE 8 S 240 (i s 21 2R =i HEfY
RESI B H?

Fo2M, WIESHM (RQ3): BT AR IICHEEAAEZER = SCR A SRR, IR 2 RNEEE
Mi>RA HPC-TDL A2ZE, REARAISEZ T B i NEFR Al B TRFAR G LR L RVERTM? HA
HELERA BAAEAR AR BB ASEME 5 B AR RE 1S 3 Delphi F2/7 BURMLILINSHRE? MmN, IXHEZR AN
SRR Sh N S B2 B RS, FE A S B E L R RV I ATA?

() RAEeHE S e e R

DSBS HEAIZ R UE PR IR T B AR, ARSCTESCHINZ DA “SC G B ai— B MBS — 2 5
F R Delphi TilE” 7 FHAVE#H AR T %8, B, W SmEAaMHFHEARY AR AR BAEZE, JEE
WHRANERE R, FE, SRR, IR TS L ZE #2700 OB S e F G T
M #EE, AhEMSEY HPC-TDL (Human-Al Pedagogical Co-creation & Teacher Digital Literacy) FL4EHE
28, mARENR, ASOPARIED T rRaifyBpss mE2KziERE T H o MER 21 ABEERER
HAAI=%C Delphi IARPHtzE A, XNEIRE RS — M T ™5 T, [BUESEA, DUHRR
H—1MEEEEE, SRS maTiE R s,

TG ZHE b, 2R EN SR HAVE SAZ R 55— 58 SOOI 2 90 CARH R B A
R EIARR; 86 =TS AR BHICZEM N TFIIZEEE; 5 =1 RGHIT IR D7 EAEZRIHEAIRT L
SEVY SR B SOt R R IFE S EAE Delphi ALHITENRY T TEIC 2558 B T E N RRAVONE, 1EICHRSE
WEEARPINE R R, 2RV8/R HPC-TDL NSNS FAEALE; S5 A e HB 1 IxEZRE
Ffif) “=#EE—" BUME A RIHRASR; B-Ch EINE A, AR, EIeREE. Al REH @
21 SEFIE) SARRZNE; MK\, DARNEZER S O X RSN R FEIRR I ARIL
38

. XHRGEE
(—) NLERSHE: N\ “FSHEEMET 2 “ElzUKHE" B Ek
SRZFRARA RN AL X S SBITMENLRE i, MO HE T RN 2 AR S BHEHEAL
L P BB TR, N LERAEZE IS (AIED) AR AR, HEMKREE T
=B AR RSB P 52T B,
HEFrEAaT 20 tHED 70 KA “TFSHEESHINIERS” (Symbolic Al & Rule-based Systems), iX—
INEARY AR =) R BB 20 (Computer-Assisted Instruction, CAD), HJKEEH2@EE A
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ANLE B W B 2 P 8y W AL £ 5. HPC-TDL AER WM 5 I iF
LRI E WA (If=Then) ZHEMMRNE N ZAREER A, X—EX TR ERAARR
2 “MIMERIAT R E SO, EO ERZER R, FRERGE RN SEE, ZUMRIAUEHRK
IRES[E],

BB, VSRS E5HIEN %SRS (Machine Learning & Intelligent Tutoring Systems, ITS)
IS FRE OLEZ 21 sk = +4) . fFEX—/E, W Corbett 5 Anderson FGIFTIAKIRIT RS
(Cognitive Tutor), FRFIEEGET RELRIEENZEINFIIRSHATHER (I ETRIFES AR FH5h
AT ERIFEND, Luckin B RGMEHFE T IX— B E, $2H T “Alfigg” (Al-ready) HJ
BEESER, BAEERGIEII “EMER 24P E AR 1D, Zawacki-Richeer Z5x 1% B2
146 W= EHE Al HMARRGITH (Systematic Review) FEHH T — M ERXEEATTEICIRIR: 44K%
BRI’ BOCHE “HA5%>#” (Learner-facing) HWUEIEMT SRCREE L, M5 ZHERCH
“MiA#ZUT” (Teacher-facing) HIBURS EFIRFHELRLL LA TO, MBI AL RAR “BRUTH, %
IMERFRNERET “BIBMEEE,

BB ERE Y mimEImE “A KRR S A" (Generative Foundation Models) , 2022 R AIE S &
BRI RUBR R W) ICHE 7RISR TR B, 7Rl P RIS KIZE NI LH
BOEIRA; MRS AL IS 7E @ KRR AR PR TE R B B I R DA T A 2R i s ik >
(RLHF), %18 T EIRIGE D BRIE S AR, M2 B HRE ], Kasneci 5 N2 H 8B HHIEEAS
T ChatGPT NEABARRWEME T, AN, YRS THEEAESRINEE" BE] “ B3 iiny
HAMEDIEHNHER” I, HERFRI% QRE5, FRELINAERE) 2H28HE, Baidoo-Anu
MME— 5208, Apat Al TEsEANRRIB RN, HFEENEZE RIS P50 FE OETE R A B ER
SEERITI SO R RS, Fik, AL MRS T 2 W T EAEE, BN T RS S RE EMER <%
FARSUR” (quasi-subject entity)o

(Z) BT RERFNTEATIE: MEREZER (TAM) FI§E1EM (TPACK)

FEREE A BRIIER, T IEIN BN T S ERGE NN RIS B REITERIR L, FHINRR S
SRAGIEN AL, FEM AR 2R (Technology Acceptance Model, TAM) SKfgRE I Z0imiHi
SEHERIEATE 2 B R 25 ©), X R FE R IR SRR E : BOREBSEIE AIMER, KRR
ST RRE T M ASEL

RWIX— “IMEBORIL” BAEFAZ Mishra 5 Koehler #2H1#J TPACK 25224 (Technological
Pedagogical Content Knowledge), TPACK R “HK” MAES “ERINA". “BAE” HHIHZR AR =R
far—, INHEENZTE RN BX=ENREENMED, £ +RED, TPACK JLTFXE THE
HISRUERF R 5 B0m IR, SR, MRHRAY SR NG AT 40T, TPACK HHY “T” (Technology)
TIGANFHIEE — EAFHE — IR B ARE 3 LR E R AR A TE W “GE 38587, 24 AL AMUEE

(DCorbett A T, Anderson ] R. Knowledge Tracing: Modeling the Acquisition of Procedural Knowledge [J]. User Modeling and
Uscr—Adapted Interaction, 1994, 4(4): 253-278.

(2)Luckin R. Machine Learning and Human Intelligence: The Future of Education for the 21st Century [M]. London: UCL Press,
2018.

(3)Zawacki-Richter O, Marin V I, Bond M, et al. Systematic Review of Research on Artificial Intelligence Applications in Higher
Education [J] International]ournal ofEducational chhnology in Higher Education, 2019, 16(1): 39.

(4)Kasneci E, Sessler K, Kiichemann S, et al. ChatGPT for Good? On Opportunities and Challenges of Large Language Models for
Education [J]. Learning and Individual Differences, 2023, 103: 102274,

(3)Baidoo-Anu D, Ansah L O. Education in the Era of Generative Artificial Intelligence [J]. Journal of Al 2023, 7(1): 52-62.

(6)Davis F D. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology [J] MIS Quarterly, 1989,
13(3): 319-340.

(?Mishra P, Koehler M J. Technological Pedagogical Content Knowledge: A Framework for Teacher Knowledge [J]. Teachers
College Record, 2006, 108(6): 1017-1054.
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ANTLGHHBEAR H2H5F1H

filfEZzE (T P), HEEGRABUELIREGI RGNS [ SEONFFEIELARMS (T8 C) I, TPACK HIE
Wb 87 B AR, (L AAE TR SR (Digital Literacy) 4 Gilster 5 Eshet-Alkalai /& S AUHEAIMEIREL, At
S B AUERE ARG A F — ROy AR AU B2 "W RER”, e “Wi S — 1 rlRexr4:4]
3 (hallucination) HIBAMLE LRGSR N2 O, BTk, L Tmm A T RER oA
TR AT T

(=) TIME Al BUNRFERFRHIRER S “THIENE” iR

HFEIRE T ERARFE2ZFAERTEIERNER AL RN, FRAEE=FENBEEH T “Al £
#=” (Al Literacy) #ESMLAIIRERE, Ng S NEE RAE BRI EEAR, B XRERRE SRR 78N
WINRRZOSER . Bifg AL BV BEREMYE (FITE AL 220, A AT HITEARZZE, PG AL f i DA Rk
BRI ALIEHEQ, Long fil Magerko MAMIZZH. (HCI) U0 788 “A Al ZIR7, “Hfg
HLESESTEANUED . “RIRREYE AL FEAKD SENK—RFERMS), i7e s BB X K-12 Zfige
RRIBFSRH, Kim 8 AN Z KA BE) TPACK & F#509 AI-TPACK, FIRETEZAINEH Al S8R e
TS50 B BOURER S D,

BN RIRTHFTIKEE BT 2 s RS SRS, AR — Mok B OO R FREAR . RERI Y 4
MBS BFARFALN T AL BIFFE LA AR SZ IR T AR B “ T B FEME” (instrumental rationality)s
o RER SR (B IR BUONAZ) S E2R AL E “SEoNERHN TEA”, X SBEATERR
RESIIAEAEZR RN AP ™ E A . B —, “ TREIMmZE", Rl i ZOm i AR 2 ERE iR g, )
SIS BN B, “HARERE", RPN NIZITHERIA (Prompt Engineering)
i AL BRIEA P SORBY SR T, X PR 22 615 24 Bl A IS A A T IB AN Selwyn S AIZE HORF#E
N 215G A AR —Selwyn B, RKrZEE TR ATBEARMALAIE BACBRIARR, BECRHEEHEIERTT
HIAAZE M, BIRH—HREeE M 1 kIS, Bk, ASoh RS RSB EM, 15 0kt
P28 FERANL B BT R

() AR MEERESZBITE L E 1) (Professional Identity) HIZf#E S EiA

(EARFTRE NEZRAM R WIRZE T “1TEh TR OIAR, BRIy b, fEA R AL XHE
gt “HNRLIE” TR T HERITH 2N, AFRREE FEER T XT “BURENF AR (Teacher
Professional Identity, TPI) IR E HSCHRIA R, DARISRBTHEZE OB R R,

Beijaard F ARIHOIMETCHE (Meta-review) fiath, W EH AR —NESHMES, MEHZEX
RN “FRE A AR, HA RO BT AV E OS2 (Self-image) 5 “fAtarhae2 24" (Role
expectation) HIEZIHUAECS, YHEIGRIZICIMNE TN (a1 AL BFIRTEAN), W0RBOMIRSF & 4
HE” 5 “BEWME X—8028, BRSFENNRIZIN S HIESIER; YmEEAN HER, W
AAE K E IS A A B R, MSARRESERUA ERIEN B &, “EIMEmEE" K
BKIE, NIZBEA Michael Apple TEH 77 TIRMLIGIRA AR ) “EiREft” (deskilling) FBREI— R AHK
£ LI IEHLASSR I et 15 e D,

(DGilster P. Digital Literacy [M]. New York: Wiley, 1997.

@Ng D TK, Leung J K L, Chu S K W, et al. Conceptualizing AI Literacy: An Exploratory Review [J] Computers and Education:
Artificial Intelligence, 2021, 2: 100041.

(3Long D, Magerko B. What is Al Literacy? Competencies and Design Considerations [A]. In: CHI 20 [C]. New York: ACM,
2020: 1-16.

(#)Kim S,Jang Y, Kim W, et al. Analyzing Teacher Competency with TPACK for K-12 Al Education [J]. KI - Kiinstliche Intelligenz,
2021, 35: 139-151.

(3)Selwyn N. Education and Technology: Key Issues and Debates [M]. 3rd ed. London: Bloomsbury Academic, 2021.

@Beijaard D, Meijer P C, Verloop N. Reconsidering Research on Teachers’ Professional Identity [J]. Teaching and Teacher Education,
2004, 20(2): 107-128.

(DApple M W. Teachers and Texts: A Political Economy of Class and Gender Relations in Education [M]. New York: Routledge,
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AWUEE W Bl 2% o i #F Al % 3~ HPC-TDL fEZE w249 5 3o iF

ANX— 5, Day WAEMEERE TEABRMENHE, Day s8I, S=BBCENZOAUZINATR
H, FHRIRMETE 2547551 (Emotional Labor) MIIBIRAN, MIX1E 2 ATE IEMEEA @ R ] s
1D, i Thurlings 5 T2 QBT o4 AL RS2 IETRIN EHEEE R, T AR OEIE ) Bl
TERERE— T ARARMUGERE “TREeR”, WS B 7 iE oy AR BE EEEffes | 5155
O3 75 TR E RS, A B RO R IR, BN “IMEHER” 2] “IREWFE” (D-HAC)
T KR,

g FATR, BB HRREZE KB E R AR, M TAM 2| TPACK RIECFRE IHEZRIRHE, Al BiREIR ¥
A7 AR BN S AR MESS 1 i S 4k RV TRk, (HMEE = — Sl B 580% 1 Al —— 5% 6E
¥ “BERARTHIERAE” . BT R E YRR M “EBEBTH A AR FE” 555
RSSO AR, A SCHRIIX L E W, IR A8 T A BEIR B “TRE ALY
[A” (D-HAC) HEZEKH: Delphi STELFT A5 E 1 7717,

=, Bl

HPC-TDL (ANLFHEZELCIH]) AEZF AR R AT R AT S S EORIREFMBIREZ b itk
ZHEZRAE RO A RN TR REIX — i AR AR C P B ORI, B Ry EICR . BsIRH)
MR E AR, ASCRHZIEEE N NS S 2 RA I R E R sOTRE R BB IR, HPC-TDL AE
R =Z“EAR MR U7 B BEEHTE XX RIIBARE  (Philosophy of Technology). & 7EHEHT
XI5 YL FENARIELS: (Cognitive Science), PAN ETEMIFHEHBI S HHIEE 2% (Sociology
of Education) , A4 DARTATARA RUBHEINR, WRMHNIX =R IeE AU ILFESHEE “TRIE AL
[[” (D-HAC) X—BEMARKEINEFERNTTEH (Meta-logic)

(=) BORBEEEE: M “THRMNE” B ES “ARCHL” 2R

HE G B BB FERESEH, K2 B/ THAF Y (Instrumentalism) SHARRER (Tech-
nological Determinism) XMRANREZEIIARE T, A AT RTHIR, BIRER 17X sK I 1B KK T
Zb, N D-HAC SHREICEEN, SE AT FRm RN SR TA” X—igHIHRIER,

1. IGERIRIY B2 (Ge-stell) 5 HE BRI TAHRRL

£ CEOREBER) W, ST - EM/R (Martin Heidegger) /Rt A, BRERRIA BT 5 H i 2 il
TH, A —f “f€&” (Herausfordern) NMERTTN, R BRATYTIENLE HHEEN “FF
17907 (Bestand) HDREMAIHHE, WWEREIES, EREHR, ESIEIRIRENY S RYEE R — R
) “EEAE” — e, TR B FEE SURATSKRANRE, sl (AR 4E I SO (R B —d4 4
R, RSN, ZUNEERS, B OV BIRIR R ERE 5 RBRE Y HIT IR
B,

SR, AERGR AL OUHZKIBESEAYD RSO, 410 STRIHE) “TRREIR” FHIE, TaTEiERS
IRTCIRGAEWIR BRI T —1EREE, A Al MR BRAIRY TR, T2 —f "R FIERRRE,
D-HAC B IEE MIXTEREE LR BUMRITRRR R AR RTE “RiE” K72 KPI AR,
MZRMH AL A RAFEYE, EFMEEAE TR AR, TTIESRIET RN “MiE” 5 “MoT
M7 BOTEANIRRS, PHEEL “BAEWBRE AR T 15 f .,

1986.
(DDay C. A Passion for Teaching [M]. London: Routledge, 2004.

(2)Thurlings M, Evers A T, Vermeulen M. Toward a Model of Explaining Teachers’ Innovative Behavior [J]. Review of Educational
Research, 2015, 85(3): 430-471.

(3Heidegger M. The Question Concerning Technology and Other Essays [M]. Translated by Lovitt W. New York: Harper &
Row, 1977.
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2. Wik (Stiegler) B “SF=F7F" 5 “REMINAT: IS5 BERIMLRENL

FEEFRE AR IR B k88 (Bernard Stiegler) B9 “BOREHE” B, BATERMRA RN AL
AHE G ANLINH ezt it T ROV IRZI AR RIS AR, Hr 3 8 SR SAZE /R I NAE N TR R IR R 2 [ A
IERE, T “BB=%F" (Tertiary Retention) HIMES, BIASSTCHEE B FBEERICIZ S AR, LA
B TRSMEEOR &R (ngE%8, FTH. IEFERIR, BRI E 4 HARIE SR 7Rk EED,

Wt tat, AEM—HaEmElT “REM” (Prostheticity) HIFFTE, XEREBBHIABZ—
HXTF “IME” (Externalization) 5 “PIfL” (Internalization) ARWHEZRAIF S, 24K AL UELH, %
AT EE TR MR — DAEIMERI AR FNRE) “4557 (FF8), M5 RIMERZETRA 7K
IR (B3, A, . EREREEARE), N TRINMS, HCERESINA HAISIES A& s
AT DARE AL AMEARERIN,) (B4 “NBEIR” OB RFRE L IR T HA L. D-HAC RYBEIREI N 2 BE
RIMETCIEIS e, BUMBLA AR S “Wmmk” 16, BIANEERS Al LEPHE SARAITREE 2,
M A ALE &SR OB FiEEm, @ AMaeR, MR5EE, A5 RFGENESEEA P E
SR RINHIAER B E TS

3. JF-PHE (Don Ihde) HIEIRYAERKRZRMIG

BRAMUZ—NE =, ENEMEE 7 RAVBIIIE R F 77, F-0ME (Don Thde) 7£
HFMRZEeES, Bt 7 NSERZEREMEER: BEXR (Embodiment relation) . 12X
% (Hermeneutic relation), f1&XHR (Alterity relation) 5HHRKFR (Background relation) @,

AR AL INFRIVBEEROR (A giititr) KEfE T RS KRB RR: HOREUERS
IRANFAVIEM (AN EARAVIERR), BURIENTRZER MR SRR (e 7 8B R) . (B4 RNE S
RUFAE BRI AR “MERR” —AIL R THEAR “BAEHES", 4545 ChatGPT AIEH,
FRAHIER, malEA— P EAWEE, WAL EMECNLI “hE” F17E, XE#N HPC-TDL
NEZREE =4 (AMLRIZCEAN]) AL TIRFARYE : BUTAREFE AL Y —H B, mmgEsE—
% BN BN N —REME CETEEE” AR, B HIREIT, £ ALTERNRN =T R Z TN IE
%, 51 SEAEBEINELEME “MthE” BENZ)IN. Fikim WA KR AR ZM IR,

4. i EE (Floridi) AY “fZEFE” (Infosphere) HAAMIA L

R EZR AP #5798 Bl (Luciano Floridi) $2H, AKIEELDISEMYREdm, 4EFHE (A
FKAEFH L) R/RS (AR RAL) . HistME OSKEIRAMTaEN %) 2)h, BRPLS A
TAREMIRAE R, ASTEIB IS SRS B (Info-processing) A4 2 T 4axt b,
HEERBN— N Te4ER) “(S5EE” (Infosphere), £k I= (On-line) 5%k~ (Off-line) &N T “Onlife”
W& XIS, N2 — D A MER AR LE B, KO MERYE ) L 28 TeaE g
9o X T BN R AT S, XEME AR TE N YR M PN 2 AE R PR 2 AR
BEPIEA AL %5 ALERNER “MBAFRES, XMMRAR 2 HPC-TDL S5 PUF1EE AL
JRBBHHEA THICTE S, WS BUMIEE A S MBS ERAN B8 A1 A T 8008 5 Bk OB R TE LRSS IR

(Z) WFIRERTEES B MREm e “BIF2R7 2 “m=NAE” 5 “BRYEEM” skt

WRFAREHW T D-HAC BIARKRICEE, ALABCNFIEENDY HPC-TDL 24t T %I F
TR, KALDCK, “INHIRAETE AR AR N X—HFRANPLE XHIESRIEEHE .
AR AL BYE4ERIUNGIEDS T KION TIARIRZEWT, o8 “IAFIRSME I 4L T B BB 5Z
o
(DStiegler B. Technics and Time, 1: The Fault of Epimetheus [M]. Stanford: Stanford University Press, 1998.

(2)1hde D. Technology and the Lifeworld: From Garden to Earth [M]. Bloomington: Indiana University Press, 1990.
(3)Floridi L. The Fourth Revolution: How the Infosphere is Reshaping Human Reality [M]. Oxford: Oxford University Press, 2014.

116



ANLE B W B 2 P 8y W AL £ 5. HPC-TDL AER WM 5 I iF

1. 4ESRITE: (Vygotsky) BRISHIETARIE: BBk ZPD A HH) “E@RNSHFR”

FIR-HEFRITHE: (Lev Vygotsky) HIRE S “HRILAZREX” (Zone of Proximal Development, ZPD) #
R, S FBNARIGE TS ot BRE N1 5 HAE “EHERENMFRMEERAG IS T eSO A
WSR2 D, (E852ET, X —B | SIRRER TR T 20T, (H21E AL, ARtk
BRI T —f e Rz, 2RI “TeBREE R, BEZRIFAE Rl 8 & E KR SIm, Enl A
AR N SRR B ZI RS sl A4, R SETCRifln “soinshtt”, XEEEWE ZPD Bt ] RERTCRR R %E
NIRRT RE R BRI R AR S E—OREN — DA SENIANSES S8 DT
2 TEGAEFRINA R R ARREREE 2 AR RE T A NG 91T -7t “HBR” (Fading), MIMSESISMHLHS
BREMKFIE, Flitk, HPC-TDL #OLERBUMANEERR Al #51&mim 48, i B A& W Ul fh i A
LT T O ESIEF2E “TEE 7,

2. Wi S EI/REH (Clark & Chalmers) BY “FEMULE” (Extended Mind) [ AT L5

1E 1998 FHTR 5 & &) CGERLLED 185, 22d-5ahise (Andy Clark) AR TL-A/REHT (David
Chalmers) #2H T —MEEPREEERIERIZ : OEHARRTLEHSLRATEEIL R 2 N; Y NRIERRE
FONHUES I SAMTREEIR (BINEIDAR, &) A TEEME, IMBEMREC BRI TARIS 2
BHEN—HO,

IXAPPARN “FRARAME T X (Active Externalism) FYETS, 7R DA & SEHI 2R K A AL I
FEAE TAZIBIN RS, an SR A8 ISRl AT AR E A SRICIZ SN EE5H, A2, ChatGPT EREC &2 AR
WEEHEENLRIBSMLRIN, STRATE N —1TITHHRAIRAS, FFIEK AL AN RIR REEUR N P 5 SR #HAT
TGS N, B4 EETETER. RRNF M N GPU ML Z A 72 T —IRIR AR R, £50
B SR A TR B A “RIIME” PR EESE X EAARIR XA ST, HPC-TDL
NEZR G B R et R, sk BUMIIZ O TR I IEM “MRINIIS R B E” HANA
K5 Al SMEERHE BRI “wHE. iS5 HEEE7,

3. WPy “zUARI” (Distributed Cognition) TEIRE A SHHTEN

HIRER - IBEHT (Edwin Hutchins) 2 H 152 S ARG BN ST B S22 MANA A1 DA TERY
AAFUAIERIG, R TR AR BRI MR B A RE — MRS SE R, T2 i A EAEANE MR B
B4 AT A RS i 2 ),

1E AL FAEIRE R, FNRA R R/ N AR RN “FENRINT, 2 “Bi—2E R Al =8
REFZ 0 HERGWHZRI—SKINFIIRSN . AR AR ZERCER R 3 A AR B SR A o ga ik R
(Prompt) . Al FTiZIRAVRTES REE, BEE 5 AREAXNGUEIRRE,  ZUMHE BAOIER SR m L AR
A, FEENCER R TRATTENANIRSR, HPC-TDL 4E/E =& S HNT i X — e U)m, BN
LEREI BRI “ArBEMERIX — K EARIARI ML, FER YRR T Al XS, TEESNZIR
BT R, XEXAITEEVERNBEEERZEAR,

(=) HEMSPEENBMSER: WA, RS “REMESEER” Pt

PR T AR B R BOR SIS, AT AT TI TR 1 SRt 2R, RS Z0mER
P EMENIRESIRA, BRMEAAESIAKL, CKIEEREERN TS DU B EIRE SR 2 B,
KIESHR LA HERNZIRE G, HESARA T RIZH a5,

1. {ARHIE (Bernstein) B RIRGISHIC: “S85K” 5 “9Z80° WFLRE

: 9<D78Vygotsky LS. Mind in Society: The Development of Higher Psychological Processes [M]. Cambridge: Harvard University Press,
(2)Clark A, Chalmers D. The Extended Mind [J]. Analysis, 1998, 58(1): 7-19.

(®Hutchins E. Cognition in the Wild [M]. Cambridge: MIT Press, 1995.
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TEZEA S FRELRAERTIE (Basil Bernstein) MR B HRERERERN, “92K” (Classifi-
cation) FHE THRLZ HIBZRNATIRG HE &R 2 RIEFREWE, M “284” (Framing) WIS T
SRR ST X TIREE . AT M s BGREQD, JIAMHEL LR, & BRI SRR R —
BAERPE AR “9Eor28” (BEERRECE, SCERRSCEARRIRIE) DAY “Hm” (BEEK
EIRTI IR FEE AN P 350 A RSB0 ™ At ZE T )

SRTAE K AT B2 RPN AE BRAITE RIS ER, HR BB A T DATR B 2 B0 T 12 R 2R HR
EIAERI LA s, SRR E I 2RA P e gegatl; mEIRERGIZEE, K Al EREA] A —
NIRRT N — “BRERET AR RIBHEN, BRI RSN B & &5 0 T~ A9 ia v 28y
EE T+ AR FUE RIS, SRS BRI AR A ZON, HilmE SR TH IR A B, AT BA,
HPC-TDL 25 —#E % 5 S 7 BOM AT A SOREL,  HoB iR ge R EIR [ 2208 2t B m AU BOR B & s ke PH 2
AL BRI S BT R, M2siBOm BHOAA “99702. 592807 SBbeth, RIALEE R EHINT L
B R R 2> AT S 7 At B T S Pl AR

2. &R (Schon) B9 “478hH A (Reflection-in-Action) : A HivkiS B I B A am b £%

FA A E ARV A I AR LBOmERN LT rTEURHI =2 FEAE- & (Donald Schon) kT “K
JEMESEEE#” (The Reflective Practitioner) HEARIEHH T 7716Q), & RABHHIT 7RI Y (Technical
Rationality) X TEAE LAY RS i — 5 B AR Fr & 7% 2 b n) IR AT DB e g, — 4R 5 M
VIR R BIE I DM, AATMEESE. JeiT. R BRI A ENEEINY (B “VEREE” B
SAEMEEH) , ARSI, BEIRRENRESBERSIEERE A TH, HIERNZNE SLIH
BEEHEENN N7 REA” (Reflection-on-action), MBS Y NN AZME, REZFET
FIERSENRRBIE, WiES5e0ErR “1T7aHhRIA” (Reflection-in-action),

Al TEAR R B — BRI XL FIBESIH A EMGGM, el iR e BRSPS MR A K
i “FR. EFfBUaZ 2" WEER;, RAEESIAREIN, Aaedd RIMABIBEIE, 1E5
B OIS R R B SRR A v, (Rl Nie2 HPC-TDL WSS gk (Al K& R E
Bl14), WRELRM "R (CIM)7 B, HRBNZOKIZ R R PR B = B —Joik
BARBEBZERIIN N —B R ZEREW L,

3. “I5&775)” (Emotional Labor) 5#& “X#&” (Aura) WEM

FHtt S FREA/RIE (Arlie Russell Hochschild) $#2HH#Y “IEEF5 50" MEHER T IRSMEFAT LA
ML P SR A B IR 2 O BRZS 2 MSZ ARa e D, 1A AL IR E B, Bl
FHEALOIIRBY S 2 I, ek IEIERZEH DR BRI, A, BT eAp L2 hEE
Bz EIR 5, HELZ2BEN X FRZIMHZTLHERNS TR, FU/RR-AHEH (Walter
Benjamin) H&AENIBHUE HIINRERFEEE N E T WAL T “62” (Aura) #HEE—HMIEE
TR A SRR IN 2 S ML o I R S SR o S AN A R,

IXFERAIFIF, FFEEE S TRV SOHE T & — YA H T fE S ath BRI RN
RIEIE T — B BN U2 A RS R B BTN, BOE AR R0y 232 25 B9 A SRR DN T R
RIBIRUE” RS ARTCAF . X MIER X HPC-TDL HEZREME R RE TREIERZ £, (hREHEHF
mi NSRRI IR RO IR AL S 2B, NRBUML AR SP (5 T N B AR TR R 1 &
T, RIR TR RMH O MISEH R R,

(DBernstein B. Pedagogy, Symbolic Control and Identity [M]. Lanham: Rowman & Littlefield, 2000.
(2)Schén D A. The Reflective Practitioner: How Professionals Think in Action [M]. New York: Basic Books, 1983.

(®Hochschild A R. The Managed Heart: Commercialization of Human Feeling [M]. Berkeley: University of California Press, 1983.
(9Benjamin W. The Work of Art in the Age of Mechanical Reproduction [M]. Illuminations, New York: Schocken Books, 1969.
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AN W B 2 By 20 Al & #x: HPC-TDL {E% th 249 5 16-E
() HICRE5E: e “WEANE (D-HAC) HITBEER
M EATR, XHIER—E AR AR EAED, MR MRARJE KA XS A2 5t AT B0 2772 AR
HATHIEIR S B, T8I BB RS /R SIS R ROR T O AR A e i . 2 SR T A A {1 OV X il
IFANHIRIBEERISR AR B, H A% T B SRR P R AR S B R 1A S 58, A ST
TS REREN “TREAMNIIMA (Deep Human-Al Collaboration) JTIZHEMIR, FATREHLIELE
I 5L HERATIBE I AN 25 005 T HIX —Ma55 8474, B ARMEAREIGIR (Singularitarians) ALFHME S
BUMIEH I, Al EMENGE N 2 O T2 2 IR 48 Z . BN E = RANNSAR S 2 B8
HPC-TDL H228, FEZAE F— PSRN TE R, EREEEN—T O NI E T A TR#
i m

Y. B Z0ME R HE 2R R HE AP Ee e

TEHISL T HARE 2, INHIRESHE G SZNREHICHIR G, BATLHE By S 28k
ORI S5 HE PRG0S 2 B T sBUSAEZE, WAt AL IR MEFEINRISGEN, 2EREFRKEI
JETEAER, MR, &R “EHR" T EFEZROWNEEFBORI. A, EaERE R Fan
gh) AT, ATFEENI R AR, ST A IHEEICHER S B mdE =7 B
R HEIm RO,

ARTERL T AE RERVE FI N & BBCR N A ARTEERL, RN 725 | B S ER BN
KRR FKTUZEMESE: BUHZE R (B HEEREIHESE) (DigCompEdu, 2017/2022 B HihR). 3 E R
HEBARMSH (ISTE BB HWRE) (2017), BEEEZBR AR (BUREERARFEIHEZE) (ICT-CFT,
2018) NREEICMREME (2T Al RESIHEZE) (AI-CFT, 2024), MAMRHEZEEET 2023 FHHIA (&
it B ABEITARE, AT BB I = MR BT T4 E — AL ARIETIE, AN
[FBEERIREE, CERRIA A R (R 1) — X LEHEZLHA TSI 5 RIE R R Z U A, A1)
JRIBEH R EBCRAIBEE G “THEMEE”, HREEIEARAR B O (RQ1),

(—) U —: IRELHMEZE (DigCompEdu 5 ISTE) H “Ri Al 87 DL %4

RREAAY DigCompEdu 5 3EE ISTE FRMEFE EXAER, MR T 7 75t A E0ME I B S hn
. DigCompEdu JE T £S5, Brdii. B5%. b EEY S UMY S 5 hE
XANKAZ ORI ZHEER; 1 ISTE BN S Ik ¥ SE,. MSE,. AR, MEE. it
HE, IR, XM P AES H RS EH, MUK ENTHIET Web 2.0 28 BIEM 22 B ILLAIHA,
BAETHRET I AMIN “He st ax.,

FEIXUEHEZRER T, TICRMFEBERA, &2 — NS HEIEW P, A 25 TR0 AL
“FEEER” B “EPOTEER, B, DigCompEdu MMHFUMZRE “PRAL. IEFRABREFRIR", XA
TR . IR (Flan—ERic s, —BERS ) BERE, BEASNEIER, BUhENE—NE
REEMR, BHOEBH IR LIRS TR S, Ym B S5 RN ATEERTE L RSOl
& (Temperature) AESCRRIIANEHEIZIR, & ERHCHIES ERIC TR A K ARRNE 5 BA0, g
1) “PRiES5EST BB HTN, Al EERHEZHFIMERSENRE, TSR EFmeER
), E RS ARE A Y R ) B L R RIS 1Y “ R B REIR”, DigCompEdu MALARF=4EF3 “IN
B BIMIRTCA, EEARIRAETRIERT Al BRI “B SFEH” w82,

() #8#F —: UNESCO HEZE (ICT-CFT 5 AI-CFT) W “G{eFEEMN" 58mEs

ZRFIKRRHEZRMNFE, UNESCO JIiRH & IHEZR—EA&AEE HR S T I EfEE T, H 2018
SRR ICT-CFT R U A2 T TR Ui IS BOR AN L B RSt 4 ChatGPT IR#E & ik Z I, UN-

(DKuhn T S. The Structure of Scientific Revolutions [M]. 4th ed. Chicago: University of Chicago Press, 2012.
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ATHRBETE F2H£5 1 H

R 12 ARO[ PR AR 32 By RS AE SRR LU

REZRAZ ARG 00

Al FIARAIE T

NHUHHRIBEATRIRE

PR PRI HR AR

KX ¥ DigCompEdu
(2017/2022 %)

A Al NAREER SRR :
AL e g A i
(Word 5% LMS I F-ZRhR)

WAk =R “EER
iR S8E" KRt
B

HMEIRBEERAL . 1 “tA 5]
(EAE AR BB A5~

%

E[H ISTE A Hhr
i3
(2017)

DIRE T 587 BIR
NIRRT 2% RE HIAL AT
5IA

P BT RS
FIEPLT, Rk E
DRERI et

RS S e VA R i
“BFAR” (Digital Cit-
izen) 4EE, SLF5HIR

UNESCO ICT-CFT
(2018)

THBRIG TR BRI . 5
Al B4 N TRA 554 BEIK
FIE PRI &

1% L IRTERNRIREHY
A, R B AR
HAfEHl

s EEREWRAHTIR
IVGNSEREN, YN Re U
A

UNESCO AI-CFT
(2024 F£HT)

TIERESEE: 4 R
CIRPET, SR 9
XECH = PARR TR %
Hh

Fr AN AL BEAE AR
W2, EAE M E
BIMTENERE Wi
7” (Human-in-the-loop

AR L)

T R AE SR : P A
ANNA, [BEEfEIRRT
RELZEHE

HECERIME TER) BHEEEZESINEARK K 3mF “BeNHTLT oM. NE ‘25
(2023) RE: MBEANSELHAET A” WAER, stzX A7 K EUIPERE T
BEMBERRE R A Al RESHEIERNKR 1T HREHTE
BFE 353
HoR IR . 1E# 9 Redecker (2017), ISTE (2017 ), UNESCO (20183 2024 ), & # (2023) A& MEEMN 5 H 3
M A

ESCO F 2024 EE2MMH T (UM Al BESHEZE) (AI-CFT), METHIHE, EEEIHERR EHSOHT
TRMEFR, AR “UARA (Human-Centered)”. “fRHFAZMIH (Human Agency)” %
HIE, HERMZEE AL MR RS,

SR, — EIRAHINT AI-CFT BUSHHRIEMMAR, BRRINX R — RN, BHEPER “B&sE
A7 CREEREME R RS AL - D ERIREITE I RER DR, FI40, AI-CFT fE#CALRIT
Hr, BTN AL EERE S B EAE “HRARERIA TRE (Prompt Engineering) $R” 5 “fEEI AR
AEEE (Human-in-the-loop) "o IXA B EI2 RN G A A O EIER S IMHLA KRR, BN T —Fhii
KRR (QC) MIERRE, BB, NELAEINEEZ LML AL fith R Prompe £k, P2
RETAEAAE FRRIMEATERITH— “CEE” E, ARG RS, XU R E LA
A BEARAG T TR EE R IR 4 TR R HE AR e (R EIRISR), SERRIEngE 124 AL AR ROPT B R A & 0TS
NG I BB AR, ARF BRI U SIS R SIEMER=, X2 — R
IHW, SIEAERERIAREIERR, KEEYIIR— LS VOHH4EE,

() WBFRI=: HE (BITHFHRR) N TBERES RS N AT

2023 FEHEEB AN (BT EFR) EARTHEAT EH R, IR TP EIR,
FRAHRG R, BN, BFHEETHEU TR R IURYERE, A, TE T RO EH A TR
SEAVEIEAY RPN B, BRI E ) ™ E R T A E T BB R E P S B A6,

B, TE BT X —RoRR4ERY, REZ AR B O BEEIREL, AE R TR
A PARGHBIATBUN A% BRTEIX BRI E R —REHER] (Bureaucracy) H LM MEAARIAH
BEMRERERN” WHER TR, MR T HEORTERO RS L5 R AR R BAZ 4, LB 2k
K B G 1 B TE R S 2R B A A S AR R R A AL E BN, IXFHEZE L E I35 T 8L
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FEM T BUMEXN “FFAEE BT NIRERRET, R EFER) SRR AL ERER T
“NMERRE BEE SRR E R R, IRARXTE R T O IMYER B TRES R4 T, RmE T2
BT NEE LT IMIEETL (Task-worker) BYTTIEF K,

(M) Bovde: 18 = KHtH e T &R T A MEERE

i b, WERBATEIEART R = RHOA RN Z:, SR R eSSt

B, AMRIRRAZ: FREEREFAS Y TR, AR —20HIE T 7RISR —RESR
HINKIES B —MIAEE L T OrEIHFERMAIESF AFINAERDN NHNEE”, “THEHUEmIL” f#
BOMBEAN T — N EKAIRERE: — B AL it TN 2 B QNS R Fimfe sy, TRICHEXRMSE
SR A—R “ THIREE” mEBEUER], mARKFHEER—MERW TSR TEZI” £
PAN SIS ETN s 2| EZ

2, AV EIZCERE NS TR, FTE X BRI E 7 SCAREE S “FIA AL SR S)7,
HX “FMRA ER ARSI Z RS ZIETE (Transfer of epistemic sovereignty) AJLHlIEEE FE 0,
LHLERAIE T — DAL SR SRR B E AR BRI, A SRR ARES 72 Tl 55 EA% O R ki MR I ?
SEIEBBUERIE, ERIERMEARIMESA? YA E M — MR TEZR M T —EXT “EHImL
£557 17 KIIMFRIRR, BEARRE) L2 RERER 2N A L.

=, EESOEESR “IMikN (Bolt-on) A~ . TEZFRMAAE L NMESRF, M (Ethics) 5
TR L= T B At A Dy — A IR BRI 4, XA st T — R AR g 5 R A
INAREIFBUNER G —E X T “RNEH AL EEAHERRFL” RUHEE, HREEAER T, [BEARK
XAl FizF 2, BIEE R ER L. ARG RN (Toxicity) . AZEAEBREKIRZES], 2N
ATE—RABRES XA HH, RHRANZZE— MIMEN LR ERR, mmoNseE—fhik
KB (A priori integration) . JLUERIA T 7K — R B 22 Al A W RI B AR IR &,

AN X — By 781 07 S B 5 ZMRIT I BIC R YE, 28 N E T TH, H—MHERET: AR
IRRIZSEAR S Iy “TE M ALY Mgt EIHGFESE D ARBENEHA N E m i M Z R —IX,
IERASAEE HPC-TDL IR RIKE. BRI SR G,

f.. WA S SR

TESER T NIRICASIBE REZR LA “B” M TAEfG, AR R 27 M, TRkt
IER#HT— BT A sk TREMIHEAN “TREANLET (D-HAC), EdEESS LR —%
R ki@ H R B RIERME, BRI W e “FINEE” EEEER,

Rk, ARRFFRAE R 28 LA T s adi ) T E F R T SCER P, A T — MR AR
EER ‘=R IBREHRZN (Mixed-Methods Architecture): Bl “CRRZEEFfk (Phase 1) —=JZ/E
18 (Phase 2) —2%0 Delphi ¥ ZLIRKIE (Phase 3)” (EIlE), XX STEMRRZARH HPC-TDL
MEZEBE A S AR, X REAIS R 2R AT AR S SR TR S H A,

(—) HrEE—: ET PRISMA B RG M SCIREE S 5 ELS# R

AR BEEO TMREE KA IR B H B RAZL, BT “Al+ BE” GUSSCERANT A FTHRAIZ IR TR
BN RS, ABERH TR SHREE  (Systematic Literature Review) FYFRIERRF DARIEIE R 75 R
[, BIRATE Scopus F1 Web of Science /OG-, A TH/RIZEAHER RN “(Generative Al OR Large
Language Model OR ChatGPT) AND (Teacher Competenc OR Digital Literacy OR Teacher Identity) AND
(Framework OR Model)”, IfEIESEM 2017 4F (FELMHEEZEMAA L) = 2025 F4),

X T2 L R e SCRR,  BRFR IR T TR ™51 “BH — W —a” W34l (=
% PRISMA $5FMEZR), JHEE A fTH T ARLE th E R A B EH 4 A B AL RFRAT PR B 7T AR, X IX SRR ERY 70
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*ﬁ#?ﬁﬁf?%ﬁ%iﬁgiﬁttﬁ, MESIAT “UEESH” (Discourse Analysis) 597\3722, FIiEHATHER
%, BRI E| TAEFENY T e T 2mEI TR AL UR” Zal ], IERX—REENRIERIZ WIS
B, REEHE T AR N BRI R T R

() BB MIEHZEIRFE “= 2 4EKEE"

S T IHEZR G, ffE—RiREE “AVIXR” HEY—EHF? HPC-TDL HEZEMIL A2
bR RFEARHER], th4adR¥IHAR TPACK BB (E REARE IR ERITWEA, 5 HRNCIE s, 7 —
SRETRERE AT “=BReIAKEIE” (Normative-Technical-Pedagogical Logic)

FE—EAMTEE (Normative Layer), [FEIZEHZERIRAT “BUNMIZ A0 FIAKRE, Ehils
THART AR TIREKMIESE, ¥ REBINTE Al ERTACERNIEAINT, MES 195 A SCKRRFESHAR, X
— R TREZR S SR ELEE, 85 ENERZ (Technical Layer), [BIEHZ “BUMREEAE 47 1Y
SR, ERE T ERAN TARMESRIERE, Kmsaiis KEARIER L) ALSIR AFEE” 5
HARES ZARMHER, SE=ENECEEE (Pedagogical Layer), X @8 MERIEATENIRA R =, [H]
B QIR EEFEP " (I E A, TIRZIRE TR S5m0 ES, BREKRETE
KMIERT “fEH ALY BEBE] “5 AL TNPIME. EIRXWAIGITR” KESIEIERES B IREHE,
IXFEMARTR _EALA T IEEER Bl BB B “EARRIE” RER SRR RUER 2),

£ 2: ZEfE 1B 5 HPC-TDL FL4EmaT £ %

RENRAEFR MRIZOEF Sy  EPERE) HPC-TDL HEZRZERE S %
X [F]

MR “POZ/RE: ENLaRIN HEE —: ATERRS AOORE: (BaEa)
(Normative) &, I ARAEEMESE

BRFIX 4 AT IETE?
FY N~ “BEWS/SRME: TWRIERTE, HE T ALWAEORSIRY GEITIE)

(Technical) (B4 1 46 [ T B 55
WAL SRR T2

HHAEE “Qnierfiyds st iR 4EEE = ANLIBRIZBCEAIH (300
(Pedagogical) B 1Jcsk HILEMAE AR 4EENY: BIEREIEIERE (RIGIR)
HEZMR . TGS E0M 4EE A ARSI REAIAE (ki)

22?

(=) BrE=: Delphi TRILIPIGUEFL T B0 AL 5 G

ESERRARIE R 2 J5, XEWANGRATEMENE G EE A E R ES2REmIERIE? HFTHE
AU EIENEN, RFCRA T ERREH BAEZE ST E R = A i AR E/RIE (Delphi
Method),

1. [ J5 H Delphi #LI? AW EEA58E

RANLIERSEEFEFEHTNE “CaTiRFEEFEREPNIIER”, 2R, £ Linstone F1 Turoff
MR TR RS, EIRTE QLB A A TR REEFNINIR L. 2P AEE M H B Al AR KRR
T3 se BRI AN, [ — 2T @ 2T R e 2 MBS B R — A Z T S M AR EIES
PRVRRE NHLEA, HEE S ZEAERRGD, [, NSRRI SR, AEBIRF R EI T
RER, BEENYE QHRENESIEEET) .. 2H0ZENERRMSHEINIH, TGt RES
SR AR,

(DLinstone H A, Turoff M. The Delphi Method: Techniques and Applications [M]. Reading: Addison-Wesley, 1975.
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2. TRMERIINIG “FRREPHE ¥t

MR R, BRI E RIE X 2TE Delphi BRSO, Fit, AMRIERAR (V= 21)
FERIREI S 7RIS “ESRRETIEX” RIEKILEBURE (Purposive Sampling) o iX 21 A5 EAE L2401 K 5
EMHXRRER SR FEIT O NARER (B THEENRR AL BEX DULIRNE LG RINER
GIIRRED) . B ARE R ARIIRISEN . 8 A TFREILIRARM Al STHHEBBERER; 7 ANBFAY
JREHIEGBUNAE SR LR, 6 ANEAIRE ~RIBARITEERER (EdTech), IXFFEHX
RIS S, B T M — S0t TR0 iR Tk a2 B A R S, WA <F IH LA
W R~ IBRIRIV LR, MR REE FRIEIRRE “HEat” 5 “Bizen”.

3. ZHPIRER G R EEA L]

EIXERERNZBIMANGIF, F—IXKIGAEBERIMRIE: B8 GFRREER) : REBE
P T AR HPC-TDL #2285 D-HAC HERRIAAR, EERERITRE “SKiNER" BBIERCA,
X— IR CE R, [FRARRM BT B FEEZAE MR AR “HAgmELE" IPTXSRIRAE, MifiE
JENEZEAE AL — rP N T BUS SERH S B =8 “AL Z)50 IR RIS R RS, [EIN SR TY4EE = <=
TCHANREE” M, B (Bedeit): WNEHER 5 KREERFRH RN 25 AL fsiri 12
ikE 5 mER (Likert-5) TR, WEIRMAYEM: R A & IR # NN TS, F=5 O AR
B RAHER) : BRI Delphi #/1HEE 7. K58 R SEREHANSIRHE (RIESEMNRZE) BEXE
MAT—NER, ERMNEER “BARRKZSHENSBOME” N, B2 “WRMBE” B2 “JEH
T4 R DBOR VN B R, XA RBGIRR TRENIEER 8L, UUE FERIEMER “HIREET,

4. FEARERIR =K “EALEHET MR

anfarsE X “HIFURRK” 4adE ) LK. AFREM 7T SIEHERENSGITR 7 5558 ¥E (Mean > 4.0),
X I LR L., BMEMITEIRILREAE RS “EE (4 99)” LB RIEFRE IS AR, H
EPESHE MU RIRESR W& 5K, kSR ERAK (CV <0.25), X2
B0, NERMMEZ (SD) RN ERSZIEZEZ T, MEFRE (CV=SD/Mean) KT
FRUL, FEIEM IR B S B L BN S RIZE W #I2 sk AT iR sdeind, N Cv EH
£ .0.25 2R, ARHREZTURIPARFEER TRENER, ZWKE: Kendall's W —SMEREEH
(W > 0.3,p < 0.001), FEIESERKAEERLLT T, XAREZEBEANKE LW 20 RUERZNTE S
HEIEN R GEFMEMNEITRER) K5 TEER X Lk —8, WIBIEHERR 7Bl 502,
A REIL I IX = ERAHERIIIEIMAR, A EEEENEWE N “EPER NER.

7»» HPC-TDL HeZE: PRGN, 4EESH S Delphi Rrikgh

FESERL T WRBEE F a5, I FAESEH A ZISCIE /7 IRIE ™ IR IE RS KRATE LR 5, A TR IERE
FEASH)LE—HPC-TDL (Human-Al Pedagogical Co-creation & Teacher Digital Literacy, AMNLI}E
LELONH]) FAERFFERII S, ARl TRETFRE R TR H, AR DI A R HEILH R,
ERANMHRTRIZERRANZ (D-HAC), WEAEMNITRNBEAEE, DIAKEHERTRE 24
P IE IR SR BRI,

(—) HICNZABOREE: @rn “WEANENE" (D-HAC)

QHATSCArEAZ, HPC-TDL A& P IE NS Geti MR NIBUE 208 “IRIZANLIME" (Deep Human-Al
Collaboration, D-HAC), Hfi# D-HAC, &/LAEPREETEERE TR T “PE” B EE R AR

(DDajani J S, Sincoff M Z, Talley W K. Stability and Agreement Criteria for the Termination of Delphi Studies [J]. Technological
Forecasting and Social Change, 1979, 13(1): 83-90.

(2)Legendre P. Species Associations: The Kendall Coefficient of Concordance Revisited [J1. Journal of Agricultural, Biological, and
Environmental Statistics, 2005, 10: 226-245.
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ANLBERBERAT F24HF1H
JEER . AE TNV IARYIRIER A, LM E B E — /i3 8hH] (Taylorism) FAMESSSML: Hl
T E SRS, AREEFETHRS AR, A, YEARKERKIES “WI AR foy—
PRI, IXFRAERE R — TR S T SRR,

AR D-HAC JH&FE R TEERNAEBRE SHNRAE 5T, BN B&SHERNAERK
X ALES SR, EIRA, AENFRRNTTSME”, HRSEREAE B EN 5 80E SN AR
28” (Cognitive Entanglement) I #%; HAEHISFEH, AR EARMA 4 G eR rEESHSRAER, 12
idI RS H AR TTIARI 42 (Meta-cognitive Monitoring) SAIRAYHEHAI P I (Critical Re-creation)
KREHFEFHET. Z5Z, D-HAC BZUMLE N — M B 27 Wi 575 s R R N, Bl &S
HI B = gl R A 5 1EZE,

(=) INHIEETE: D-HAC X PYZHHE SIME 2 B R 2] 25

NTBIERESRIFERE SR, W AEZRIHN A RAANR, BAMEHIRE —BARR, ¥ D-HAC &
TR, BHSEEZTHENMERITIERN A OSHITE—NRE S (MR 3), DBHEH
#u R IHA TR B i,

% 3: D-HAC 5t N TEBEE M SHIAAKIE P

RN IZZ AN-Al KA BRI AN 5 D-HAC BIARAR MRS

Al §iBhZs sl Bkl AR AU D-HAC @k “B 17 Ehr, AIME

(Al-assisted) 8L — PE R BUTEEP SO RUIEAE AR LTINS &, /2
(REEES A AR SRt i

Al R WA MR RENREERZE: WEH WIS S ARWENE; M D-HAC

(Al-augmented)  FALATRAARET)  TI/NMHAGNE:  SRAZUTREZ IS AT “KNHirE
TR BIE”, PR RBATES N RHEAE

Ko

Al FNEF WEMR: AULENE 2R ARIESE  ALTERMCE BRI, B7E

(Al-mediated) PRI AR 2 [ Fr) ez D-HAC 1, Al NFERH, Tz
ke AN IR E R H R R “2fth

% o

REANLFRIQ SR GEiRiA: R TTARIRERE + 18 (RSUh) BERAREAZE “ANL
il (D-HAC) AW, HEEES BRETENREEE & ERHE, TEEEHEI0

ARG

e

s, PANSCRIZRBE SR

IEWNEE 3 fr%ll, D-HAC II=MORSET: (1) PMEMEMER “RER” &m “TREGGR”
RS HERE, e 7B, REXNTEREREHT R, (2) Bl oiANRIm IR E S5 R SR E 4 3
TR — B 1 5 — RO BB HP UG B K TR AT — R A H ke R e e [FRp s, 2
REBWEIIHERS?” (3) QLEEES —RUOHEAEREHRNG, FTER AL P2 TS N IR
gt \NSEBIT IR IIR I S .

(=) SBBEYIF: HPC-TDL F4EREHHIZRHI PN

N5 D-HAC ZERSILIE, ARAHAT “ZZERENAERIZHE" s HPC-TDL HR4E%E, (#
EREEH A BABIT” (Uber-teacher, BRI, fE@MEEE) NEHS5IME,
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e —
Al {EE A SOIR 5L

AL “ERE—
Al BRE L RB I ALIAIHEARE

HEEY = (lb)
B A AEE R HLB R U

1: HPC-TDL #EZR&E/ 25 IE (D-HAC 4% NS 2L ki 4

M — (AURERASOREL) « OB ARE R IR, /£ HPC-TDL H, RIRA8 ARSI
FABRAP IR SR BT IY, BORAE A =R s R A NS SR SRk A St IR,
UL JTUN 1 B A B MLt R AR AL T3 BRI RN R T2 E BRSO R, TR ORI, P51 5 7575 ol
FEXFEN; B AR BRI LRORT, SE 2 E SO BRI, AL
RGBS BIGNE “BE R (Care) WEMTER @, HUMBFTIRZIFIN, TR RATR!
2ok, HHEEARARSAEER, A AR SRR TRt

AR (ADNRIBIRRESD) : IX 2R AR IEATIE, BRI “FT M7, IHe e R BUMEE 2
‘BRI 5 “mHidR% (Prompt Engineering) ” ®, HUFR IS Transformer KEFFHIRIS 77
2, ELHTERMEEESE “BIEREHH] (Self-Attention) ” Z4MATFHL LN SCRTTAIGEH KB, H
BIXFEA REAEIRAR BB KB “4)% (Hallucination) ” — X402 AL fEVLIE, T2 B HIMER
PR T —MRRALAS . MM, $ERFEPTHERN—IT “BSARICRRERIZR”, M7 Es
RIREAGO, RE LI R, HBE4EM (Tree of Thoughes) SRMIHERR &I XHEFZHIFL,

#EfE = (AL RBEAIHD  OAEHEDOIE, FHA TR, XEIEXRITEI R E . 2t
PRI =R N w R D-HAC BRI : 5 —F2 “ALEJE, AKWS (Al Draft & Human Breathing)”,
RIFE R B 2 RIR B S, OB — DA B B BRI, BOMNIEEL BT A SRR R &
WAk AR AR, ALY, FUNRERREREGEIRIRTEAEZE, B AL B AR ZE R
AR B R, SE =R R “=IrKINREERT, fERE ERINEIREE. S
— MG AL BIBOHATRRE, ZUMTE NS SIS =75 15,

HEREDY (BAERRIEUERT) : ST R NIRERNREET EREIEFR, AR GRE, It
4 [ FRYE RO EFBRE R RRIEGH (NBMCE5) O, FUTKHERITERAR “ R
REZT: FKBNAREN AL ACBREES ML IR EA TN IR/K I B B =N, MEATIOOURORE BE AN e T A B
A, HHNEZEEE, AR AL X2 TR AENRIRERS” FE A TINGE, 5 — 5
TR IE SR P BT AL

g n (AT IRSIENREAIA) - FREIHUBRYCHECE RS, XML Schon BYRJEPESEER, AT BN 77K

(DJobin A, Ienca M, Vayena E. The Global Landscape of Al Ethics Guidelines [J]. Nature Machine Intelligence, 2019, 1: 389-399.

(2)Noddings N. Caring: A Relational Approach to Ethics and Moral Education [M]. 2nd ed. Berkeley: University of California
Press, 2013.

(3Holmes W, Bialik M, Fadel C. Artificial Intelligence in Education [M]. Boston: Center for Curriculum Redesign, 2019.
(®Williamson B. Big Data in Education [M]. London: SAGE Publications, 2017.
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ATHRBETE F2H£5 1 H
AR R D, BT FEE, KBRS (RNt aS Ry AR TRES I =T R ?”)
SRR KRR, BITLIESEANM AL EATTEIT5T (Action Research) ARALIE /T X AR HIRE
41, TR, X ZEEIMARE BRI IREMEAE” AR TR R—AE LB PRI, SO AR BV
REEHESTIE,

(19) SEUEMZ: H Delphi #EstA) & IkiHEES

HNRZ IR IE S, WHEARBEETRFNFEATREICUE, BNEAKA. WL WANER, HER 214
M Z PRI TR E RS 5 =0 5 Delphi 224, 5 HPC-TDL HEZHT | 7 T AR A RS
Ele 3% 4 AR 1T IRUKVKITECY, SBZIE 1 — IR A O Z 31

# 4: HPC-TDL A#EHEZE Delphi Felite s NRAMKILHM (=4, n =20)

WS WRGSE (Mean)  FRifEZE (SD)  ZRRE(CV Fith=)  HiHHEH|

gefE—: AL G A SCHRIE 4.65 0.49 0.11 Ei (e B
E)

4ERE 0 ALIAFIFORBE 4.36 0.75 0.17 i FRfRid
&)

HEE = AWLWBE O] 4.78 0.43 0.09 — U1 B T

(%) o

HEFEPY : BRI SEUE R 4.40 0.94 0.21 i G UL
wEg—)

e AL I Lk R 4.55 0.60 0.13 Ei (& E B

a4 iE)

TeAEIEE R BT RR 0.41, x* = 32.8, df = 4, p < 0.001

(Kendall’s )

E: HEAE >40, CVIHEHIL <025, 4HAENEENHFRAE. n=20(F=R 1 4L ZFN, BkEL
Fr AL 6y 95.2% ).

MNEASEEHREMD: B, ERERFZH, $ASKEN "TOR” r4EE= (AILIFRHEF
B BT T 2 sifE (4.78, 7 5 7)) Uk eyl 2Z BRIRRE R R (CV=0.09), XE
REANE BRI ENREZOCRRTINCTE, ERXPRER ERETFSH—MIMLEAIN, T
IEHORAMAE, “EAERE EEEORBA KRR ERIREEIER”, KIZRIL S 2R, ATEIRNFE,
WIREMIE 7 “HOREERET 17 “BARES” MEE R A,

HR, [ERRFRHN—BRAGEHZIEE 5 TR e” ik —w, B 4 2R EFENE
FAET AL, ALMEIM™ G H T HIRAEZR AN TR “WiER ke (Z158) 7 BIRGHEERA.
it, HIRNRSAEGERE — AP AN TN B N EETEAR “AL 210 SifE BRI S TERIE 17, %R
T2 R RORE AR N S T — 25X T X EREBUTHRERE AT ™ iIPksE (FBETHIN SD 7
7)), EERKS =BT ZRENICHRRMHERNRGNRIEG, HERIEM 3.9 BUHEMERA
M7 4.70 73, EET “PIZIRRES” 1E4 DIIEARKYIS H B RSB ML,

&Ja, HAESRR T Kendall's W G HIY 0.41 @& — B (HARET 70 2 —HIRAE 3%
MK P < 0.001), MEFFIMAEL: XIZMEBWRELR, 8GR AFRRE DR RKERNFFANE,
RIS IR “TRBEANLIE" VE A O IR A HEHES R B I RRRAEZR, DA T R — B 2 FE T

(1)Schén D A. The Reflective Practitioner: How Professionals Think in Action [M]. New York: Basic Books, 1983.
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L. B AL BRI =it f]” AR 5 Iiis 2

B 7R EREBRFELR, WIREZ A FE N EHERE, L NBERSCREIRIRTY S, &
RBEBITBARRTEN N B—R “WrEoRIRE” N, HAIRICZEER BRI, BXERN “8 L
TEREN” (Bootcamps), FiSETCEURE & TIXF “Ii B 228 s A B R R W R IR B IR a4
ARMERRR S TAY, BT HPC-TDL HEARAIZLE D-HAC GREANIAE), TAR LZERIE
—HBIMLE L (Mental Model) WYARMRICIRFER] MAER IR —] “RRAELT” HIRIERTT,

(Rl ARSI ERA BIZ0ME L& & (Professional Development, PD) YETN#HAT — 7 5RBS &I &7
o ST AL4ERE I EIE, A ONE M HEER H—E SR Ve tE 5 08 1 “=
TCHAAESER” —EIRFAE (CIM). TR (ARM) DAy B S £S48 (T-LLM),
X =R AR RN BB ISR, MR B SR RH, smia I REBUNTE S — AFRBI IR SE B 5K
M “EABEE BN,

(—) BEA—: HERFHEX (Collaborative Inquiry Model, CIM) — LRI 1 TN

1. MGBEEL 5 I8P R

CIM AR IS IRA I EEFAE/R (DuFour) FARE 33 ER (Professional Learning Com-
munities, PLC) Hli£5 Lave & Wenger [ “AH0% 1S5 5y IHIEWERLR > @, mHxha
TH SRR LA 2R E R E Y, AZUN RS A2 BRI IR R 2| AN K
s B AL FIFEMACE PPT #6RGA, AR —XR™ER Al GLABZ) W= AR EEOR %
(Tech-aversion), CIM FZOETEL “BHH” X—FEHREA T MAHLR MK, #EZEBARNTEHTT
Pt HIZHLEIEA T EERIERGT B . e “AATIME” B RME — R EUSHiME Prompe 5 A
MIPMETIZE — RSB S IRE IRV — RE AR EE TR B2 BB B EL,

2. IJEHH (Thick Description) : FHAESCAREHR D-HAC HILXUARY SE AR B

T UERA CIM XU scizts, FA 1A T E R+ ) GEIIE SR TR 9 B — A AR B SR A
Y] A TR R, ZAHE IO RIE 2 . fTEKRWIASCRITH, B ChatGPT ¥ MJa, %4 B
HIRIHEIE & TR AR B a5t el nl o, (ERESTRI—/Y “Al BE” HOR T A BIE B SR/ DA )
g, EGEEHImTS .

1E CIM IR BN T, B FIRREEWLSRE “Al EERA” TR, me2RATvE R
A AN RIZEAOIH] (FEE =) BRIRGE. TR T —%8 “ AR B R, E—
B (ALE)R) : ZORZPAENGUER Al TRAR = HEARTELZR (Flan “DIREOSRE” 8 “Phl
WiZE”) BFHRERGIASCH AR, 55 kB (RffHLkEES) . ZOHERERVCS, R T —
EBHN “D-HAC Wil &” WEM. ZERMIEAERIGE, MamEEERD Al SR “Higsk, &5
&5 15N (Slippery). HERZ HMERE" BILABYE. H=FEt (RERESSIERME) : EIRE L, 2
BF— B2 “TUANRIHAK”, YEZELEERRE Al AHN—AFSHERNMEERNE
Fai, BOMSZZIRFBOFH UL “DREHRR” TSRS “XEBAFRA NIRRT AL A “FFan
47, AREIRIA LRI, SIFRIRIREREEIAN T8 —RRE SR, ” AAELERE ALK, BEE sz
BT RN RN 50k, BMEFE (RIKFNEER) : WEBIFHERIE—R, KfGut
TS A, M MR EE, AR IR B AN SO AR B R R EE TS T, IR SRR i — BB
(D-HAC EYENBiFERE), SRS ENZ TR SR 2, X, B2 REIRZTH RIS TR IBHY
2R,
(DDarling-Hammond L, Hyler M E, Gardner M. Effective Teacher Professional Development [R]. Palo Alto: Learning Policy

Institute, 2017.
(2)Lave ], Wenger E. Situated Learning [M]. Cambridge: Cambridge University Press, 1991.
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(=) B 175 (Action Research Model, ARM) —SEZ0f METIRIE B E BTN “Al-H
S ERIN

1. NE MR “REPERLHA” FINERIERSA

AR CIM BRI ZER K, A2 ARM NZZ0mEREE N N B g ay. ERF Lewin
HIFTENIF R S Donald Schon 19 “47ah P E” &= H—O, 7EEGHINEE E BN, BT
BERHATIHH App 5 FERIEN “HEE” 5 “BdEiisRE”, B7EEH AN TERENAK, BT RE
BITRBL PR ANE R, AR LA — R E SRR BRI S IR E s B AN Z 2
HZBWRERA, N, W —Z&IRRAFEZEENZIMAAN, B8 Al FBNRE0 AN s
NI =", BUNA NIEREACH AGRIEZR SN “IRR7, A BFEHIR B EREEH,

2. LN AR AR 5 TOUAE IE P PR

ARM AR I ASE T 9k HPC-TDL #EZREE AL (FdEiRg) SERAEE (Al WL IR
B BESRBUNLEZH I AR BCAER, 7S —RSW “BER” WIES), ST im ™% m
“BE—TW—IEUE QEPERERS) IdR—RRUEMRT, flal, —fEhYZOT e R “B PR I5IA
T Claude REEBIMENERERG SR, Ml ARM 83X, HANHE T 24 BB 72/0, el
ISRIHRBCAAES AL KIBE MEIRAEINIE Prompt-Log GRRIARA), MG —MIRIBTEE, TEXER
SLEEIRIE S H, SR AR T E SR “EahiES Al B — 0 HEER (R FEEAR) 7, &
& “FRAINFMERE, Bahizl Al FER”, BT X0 MR EERNEER PRSIV £dE, Z0mR
HEGE TR RAVIR E RS, R, BTN EIPAEAERER SR, MO8 TREREE )T
“EYEP TGS RE” IR ER,

(=) BRX=: 7ERAGHEILEE (Tiered Lifelong Learning Model, T-LLM) —KPiIaHREn
‘i

1. REARRIEES Mezirow BELFSIHTHRA

FoR DABE /R B - R /R E R AEIEAR, il AR ZUM AR ERN KIS =14, T-LLM B TR
PREERGH RS NAEN “BORREAFHE" MR (BINIABRESI SRR, AR RS EREZE
FHRARMIFE M) . T Mezirow HIEE{L2SIBHIE (Transformative Learning) @, {1 T —1 5
HPC-TDL P &R L1 £ L3 KEENW BRI AR “ e 1" Hlil,

2. KA R BRIl : =4O LiE ZReg

F—2, Ak EHEE (L1 WERBEZESEMEKER) . X ARLERERT AT BISHIEESR Al
PR HE A B B e KB . B R™ 2500 KR~ T RSB E Ze izl 28, HME—E U2 A YR
B TAES B E 2 I C s A (Qnik Al E—0E B CEENHRE), 0BG = RERHEERZR
1 FTH e R E2VIESHIE) ;. FHES IR A HPC-TDL 28 —4EE e SiEE— 1 E EORZIBHE “Al
ZFTAREEIE, BEVBEZOR T AE LT AREMREIERINT, W—IFiat22 8 HN ORI IEE 2R
WL SR A A o

BR, BMRZMSMEHIIRE (L2: DHGIHBRRES) . SRR E, NrSEHEETESRERS
AKX, BOMAREHEA KIS — e B LTS RIE  (Project-Based Learning) . TEXX/MHTEL, 20T
TINFFBRAFE N —UIERBEE, voait A “RAFIH D-HAC HFEGIH], A RESERGX ARG & 2SR
BEES WmEbskAE, EXR &L, BMBaE AL 23R “RECE. BEE. HEEE™ S=f
MAEGUHRIAA, SERE MR,

F=2, KR SEY N E (L3 KRR SN EE ) #x & ef MERAE T RIR R AN

(DLewin K. Action Research and Minority Problems [J]. Journal of Social Issues, 1946, 2(4): 34—46.
Mezirow |. Learning as Transformation [M]. San Francisco: Jossey-Bass, 2000.
g y
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AN B Bl 3% o By 300 AL %7 : HPC-TDL A2 %% 4 # 4 5 49F
SR RIMEHA, XEARFR AR HINAZE”, e BREEREE b, IR S &
AT ENRR TR, MR RREIHAS R, MITRAH B 5 Z2RREEZEE B SFA (Tacit
Knowledge), XAREEMAR M FRIFABIIBEST “MHEMAFT (Alignment)” #E 5 H (Fine-Tuning).
TERXH, ZUmse 7R BN CAKRANRREE" [mE “HEERRAYNLE” LR, Xt
HPC-TDL Frae 8GRI, AKBUNX — 5 ZHNAE T H B K KA ROy I 2 B 584,

J\. RS : SR shis S N SLELR bR

AW IEE — ) S M 5 A EARITAE, 52 T MIREE A B LR 2 R 4T R e TAF,
EX—TeH, AP SRS M EE, DAENZERE B ENMA, BRI EmN X
BRGNS Fra B Y D7 5 R 1

(—) HRARKITLS: =/ MBRINREPHE

BfiE HPC-TDL HEZE7E Delphi SAIDE A FERK T B HITERR, FoA T4 W1 A i H B9 =M 53 A (RQ1 -
RQ3) Wil T & RSLHI AN, it RQ1 M5, FATELRBIES A KERS A THESR @0 Dig-
CompEdu 5 ISTE) HIFRZGHEE, #kih THRDEanAY “TEME AL FR”, XA Z AR, 2RANE
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Beyond Al as a Tool: The HPC-TDL Framework for Human-AI Collaborative Teaching
Sun Qiang

North China University of Technology

Abstract The rapid development of generative artificial intelligence (Generative Al) is profoundly changing
the modes of knowledge production and classroom teaching paradigms, posing new challenges to traditional
teacher digital literacy frameworks. Existing international teacher competency frameworks (such as Dig-
CompEdu, ISTE Educator Standards, UNESCO ICT-CFT/AI-CFT, and China’s Teacher Digital Literacy
standard) commonly share an underlying theoretical premise that views artificial intelligence merely as an “in-
strumental tool,” which fails to adequately explain human-AlI collaborative teaching practices in the Generative
Al era. To address this theoretical gap, this paper adopts a three-phase research design comprising “literature
synthesis, conceptual construction, and Delphi validation” to propose the Human-Al Pedagogical Co-creation
(HPC-TDL) framework. Grounded in the theoretical core of “Deep Human-Al Collaboration” (D-HAC), the
structural model of teacher Al literacy comprises five dimensions: Al Ethics and Humanistic Foundation, Al
Cognition and Technical Competence, Human-Al Collaborative Pedagogical Co-creation, Data-Informed
Insight and Evidence-Based Decision-Making, and Al-Driven Professional Reflection and Creation. A three-
round Delphi study involving 21 experts from 9 countries revealed high consensus across all five dimensions
(mean importance 4.36-4.78, CV 0.12-0.23, Kendall’s W = 0.41, p < 0.001), demonstrating the frame-
work’s sound theoretical rationale and structural stability. Furthermore, this study proposes a professional
development pathway characterized by “collaborative inquiry, action research, and layered lifelong learning,”
and discusses the institutional and practical challenges confronting teachers’ professional transformation. This
research provides a novel analytical perspective for the theoretical and policy-oriented design of teacher Al
literacy frameworks.

Keywords human-AlI collaborative teaching; Al literacy for teachers; generative Al; Delphi study; HPC-TDL

framework
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