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KA RNNEHZTREVE. @ G, 785 —FE M A AR SO, 2T LURHE AR . 2% STk s |
EEEYPP AR AT I AL, BRI PR D THe mifg el | ARG MR S s Ay
NG

SINAMEEA AR A BRI G o AR giiass Al JS, A5 AL BRI R AEA R0 A7
(Y, TR e RaIRAs . B, B — PR U AT ER . SR B AR, (A NS AT TP
BT —AIIRE EAS AT IR AR S A

SR, INAIHIEOE —ERUIT 8, BARERESRTIRCR , (Htuak T/ IR KU, BRI “INRIZE457 ( cog-
nitive atrophy ) —— 1 T FHRELL B R I P BOHRE 1 B AL BLR . Z0F5Ha
T REMOHE AT SHEAIERRAERE T 09 T BRAFAE AR GG R, JUHRAEAF R AT . —300 MIT RYWFFEiE i ik
RIS (EEG) Willl& 3, i ChatGPT 5 3CR AR, HORMNTG BRI 25K TOGEE A C sl kg
RAE, X TR ICAC BSOS el RER SR . B R EME - s (Howard Gardner )
EEESUL, BORMARAREM ORI RZEONIIT " M AARUE R,

HEFH MG OPRAET , A5 2 AR g A a5 I, Rk A 3 B, SeHkrE
T Al Z2AE A AR R JER) T4 (scaffold ), 2 FEEAEZELEN “Pitl” (cruech), XE
WRE HA BTG | o AR I E O T B AR AU A RE, Bl iR I B IR AL e “INHh
J&” (cognitively expand ) TARZEHE “INKIEIZ” ( cognitively offload ) HIRZS

(=) RS H AL EAREIMER R

FEADE A B BRI AL, AT AR R AP I IR 2 o 78 HA-EDCS ', AMLAE H ST 453 38
T “ZHE” (Interactional Ground ) AYCHEM T, E/REHE XU #REERMAHRAERYIL LML (Shared

AOAHHHMAL, 50 “BEGH: EHNEGNDRANA-AI RS THAAE (BITH)", K78, 2025 4%,

@DDavid Kirsh, “A Few Thoughts on Cognitive Overload,” Intellectica, Vol. 30, No. 1 (2000), pp. 19-51.
DR fEHHMFR, 5L “BEEMH: EHEGADRRNA-AI RS THAFT (BITH)", K78, 2025 F,




A—AL B & 5 A7ik % 2 % (HA-EDCS ). #A | HlL%| 5 #F 8w

Representations ), ANXFIEDI | LAY SRS . Al LIRS . XSS HAR T — IRy . 2[R
ISR, RO e T — DL FER S I, T RERS S AP RS W A, BRI R IR
[B]¥E” (intersubjectivity ),

XS SNSRI ERE2 > (CSCL) 4l o T a7, “HemZAl” ( common ground ) &} “4t
IR PEEERAHC, W HE CSCL M, a8 TAEASA] (shared workspace ) 2 fefErIiHIL
BB AR LT, O A-AL MR, 280 I RBER S E X — M. B, —SU it Al
OB EWN ST A, F45 AT E— DI SOR AU BT O ES), Tl AW 8 . AR
PEALAME R, LIRS R A A, GO XA i B E SRl i R I S R AR A U R S SR . XY
USSR (T “ERIR- A IXAERYARIT R ) R EERAE | AR “EET AL R
P, SZH LRI BT B, B B SR AR ST R RCR AR

(=) BB H 5PRBREH AR R

A5 AL W EIFHER G BAcH, M =0 E5n e B 1757 Mn . @ HA-EDCS #4
BARSE =AU R, XS B A2 B AT AR Bl R A i I T s —&R 23, I HLREUS shaS A= Al e~
SRS, B ALSERT 2 B, RS, WS E EE A S EE R

BESIE, AT UNSSERSE rh R B | AT s AR, X S 5 2 ) ROR AN
Ko BRI A BAER PSRN TR R U Sems . OFFE B, Ree s AT R 7 S0 S
IR, KBRS R IEF L, XA A A AR S — A 902 Y48 SR 5 #52
SR, R — RIS | ELLAYIE R SEE SR T S AT R, 5 ALE R —Fh R XS
WIKPE” &R M, PSRRI e FR2 SR A SR 74, HR I A 32

XKW, BT HN2ZE s CERBRI B2 itm, i EH17218 . WEAUERNIE B ) A~
BSOS BRI A, BT St il 7 AR PR, IR AR RRY 2 I 5, —4> “Z A
M BRI T —MRES S | LR ORI W m—4 " s AR A T
— B RIZRINR CLRMH” B, B, BB S B UR SEIA R A S R AR T
B, EARMR—FE AR, e I R ShRIE

(M) RG-SR IMEL: PRS0 &1

HA-EDCS B#UZ D815 2188, Hi S NHsh e T HE b S M. E NS
Al SZH RS, REARAERR GRS o —J7 M, 5 E R BOR B S AT ME, L&Y
WHIY “PhlE] AL =FR” (Collaborative Al Literacy ), 73— 5T, Jeif ) Al RGEMAEHE 7~ & 14T 0 EHE
AT, DT BE G b by A XU T oK

XL )3 W ) B AR, A N-AT” RGERE I RYTEAL, I 0] BE A e B AT Al 5 — 2 R 0 RE
JIRIMBLAE ) ( Emergent Capabilities ), CDSRTNT, TEWNFI ATk, XFl “BHRGRC HAELR KL L. WF
TR, MRS IR A7 R . — DI SR RAT 55288, TiTiA MIT RZEE DT LI, A-Al

Susan R. Fussell, Robert E. Kraut, and Jane Siegel, “Coordination of communication: Effects of shared visual context on col-
laborative work,” in Proceedings of the 2000 ACM conference on Computer supported cooperative work, 2000, pp. 21-30.

Gerry Stahl, “Building collaborative knowing: Elements of a social theory of CSCL,” in Computer support for collaborative
learning: Foundations for a CSCL community, Mahwah, NJ: Lawrence Erlbaum Associates, 2002, pp. 53-60.

ii%%ﬁﬁ}iﬂﬁ%, BN “BES5af: EXESG AN mARNA-AL hEFIEATFR (BITH ), KFFH, 2025 4,
Emanuel A. Schegloff, Sequence Organization in Interaction: A Primer in Conversation Analysis, Vol. 1, Cambridge: Cam-
bridge University Press, 2007.

GOEsne. “Aglf b k. RALBETHEERL", %2532 7,

GOk %M 8T G, 50 “Bo5aM: fEHESNmRAENA-AL E % THAFE (BiTH ), K78, 2025 %,
COxg. Fom. “ANWEATHRERET", (FEHENELEIN), 2021 £% 8 8, % 26-31 7,

CDp /8 - %, HAEE: (WREBH), LlFE X B, 1984 4,
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PRRIFE AR BIVEIAT A5 R AR BEH R & A IE [ DR RISO0E , e PSR SRAT 55 P AR R B 07 18 850
G 2 FAUTFAE, W HRENIE T HA-EDCS BURIRRE S TESRFATS5 3 1Efi— 1 HrER R 5
A, AJER MR Lot AL A S EE (AMEAL ) S TIRGR I MR, IS A o
METF R BIVEAE S5 Th, AZERHSE . TSR A M R IRIRE S AT BYLE R S UL IERY B AN, DT
PEAEIEDMA o XN FRA T AT RENS 7 AR TR BLRE Y SE JAE SR B TR R SRS . i, — AR
%5 Al 2 T AR QIE S — Ry 2R KA, X IERAE— DI A BVRIE 55 S s
IR

X DB Z AR R I PRERIR AR o 52~ B R ) BB s s (i, s AU ) g 1
MATRET 5 AT AL R R A L3R AL XRS5 A A R A5 DA B (6T ) T3 — A i
WA, HEA T R MTIE R MR E RIS, . RIEMEIE A, FERIE TS
(INAQNE) T, RAQIE T REMBIIARME . X — I BB R A -AT DRI RERY 2 5%, B A
WREET, PRUE THLHERBEA

fi. ZRHFM: EMANAES RSO

7E HA-EDCS BRI, 52 5 R IFAE— DS AaE , 2 e A EA S AR 5 0
O Al, B “BeF RS KAV, WRREILERAER A6, ATLASE, 2 H PR
MBI B R E T A -ALAFIR GRS RE . A TR ISR BRI E AR A S R G DRI K
AR, JF RIS SRS =07, SR AR O i D RIS AT IR” B OCHE

(— ) FHBAE A G A8 1 4%

R ABLAL T, (HCL) Sr A A ffii 28 ( Cognitive Load Theory ), MATEALFRAE BT HFERY
IR IR IR . AT 2250 2. AR AT (Intrinsic Cognitive Load ), RIME55 A< B[ A
FOMERE s LASZ SMEIAAITAST ( Extraneous Cognitive Load ), RV {5 B 2 By B B4 2 BT i 1)
BOMAAI G, O o RORAIAL, ZEAR KRS BT SN ST AR, AT i ) e
TIPSR T A B N A B T

MEAETR, “OEERAEIR” Bk, AR BT RUA A T4 5 280 AL S H S a it g A
e R AMEINA TS DAMR R AR s AL XPIRRE ], R A RIS, (IR v B 550, B
AR ZFIMES ST . TR, R 2 R i R ALy AL BERE ARG . AS TRy SUARTR
A (RP YRR ), XA RIS 2R AL S icietfm, M a2l 2 mrixsimikes, L
AT S AIB R FIIEAR,  PUOZRPERIT RX G g S A PO AR & B a iy, 4 AL A RE
AR A, P T AR o i S5 B RS i — M B R AR &R o

XL AR BN A MR G, AR AT RERRIN 1 AR 1 DA B A A A
PRI, BAFEN-AL RGMVBEERITRE, B, — BRI ER T, HE% s it
R SRS TR AR T2, B R R B MR AN E A T A, DT DAy S B P[] 14 2%
BN SR

(=) RS SANNRSER SIS

@ﬁif'ﬁ%‘ﬁﬁ}iﬂﬁ?ﬁ, SN By 5 o4 EAEGAMABSENA-Al hEFIHEAHRE (BiTH ), KT, 2025 £,

Gl Darejeh, Nadine Marcusa, and Gelareh Mohammadi, “A critical analysis of cognitive load measurement methods for eval-
uating the usability of different types of interfaces: guidelines and framework for Human-Computer Interaction,” arXiv preprint
arXiv:2402.11820, 2024.

John Sweller, Jeroen J. G. van Merriénboer, and Fred G. W. C. Paas, “Cognitive Architecture and Instructional Design,”
Educational Psychology Review, Vol. 10, No. 3 (1998), pp. 251-296.
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A—Al B & pAiih4n 24 (HA-EDCS ) # A | #l& 5#F B F

LHFHEA (modality ), RIS RG#H1TE BAcHmy#EiE (scAk, BB, s . T3#H45%),
RZIH 52 25 HA-EDCS WNERENA . AN R AREET B 5 AN R A IARTI T, N 2R #AAS [FR AIA
PR Aoy RS AR

AT (CLL) S5EEHA A (GUI): CLI BRI R #IEZ (recall ) FHATES, NI
Ty, AR T G2 P i o AR s LR e . D GUI M@ AR RIS A e T2, BT 5544k
PN (recognition ), #AHBFEAR 1T AKIT THERI AT, (E AT BEATIAE S0 A0 RCR A6 M. COMRG ik
B AT IR, A IR T —For i EA GUI i 5 b0, 225Kk B4 CLI XnAEH
FEAMEERE ST, SR AN C 2 365 8 AC T R4 R v S M B7 i 1) B 22 J AL

ZRASAE (Multimodal Interfaces ) 1938 ). ZHSREES Ty . T8 IR, 52
NEHGETE, VPP UE AR, B NEARER T RAITRE ., @ WI5rRY, SRR
ARG ZMREEE, AT FEEMEERIE, NI AICZ, @Y 78 HA-EDCS MHER T, £
BOSFH ARSI —F VR R BT R, PRI T4, MOARTEANYS Al ZIEr
ST TCAE R R A, O Fildn, 2EA AT DL b S A — O AR, RIS TR Be R R
BRI BLTE , XFh 2RISR PR A0 LAl SO AT =2, BB XN T RENE L E SEEL RIS A
TR RGHEH T H

X AE S A YT HA-EDCS Bs2mdiiT 17 i,

4 AFFRIES ST HA-EDCS RS2 A

GRS ARSI (B SMENFI G XIFEERAERIENT X P RIS R I Y
A RER

2 CLIRSCARRE 25Kt & (Riiedsess R R — (43 5 FEE (5
1) A), KMEHBR SZEINAHRE AL

(e )
&4t GUI AL it (W, » EF) RAEFwE (ESOF 0] fE 58 B8 Ik P
B ), A AZERT [, (HMELL SR IT
PRI K, AEREATSS
EZLEy ] AT 5RE B (FFEHRK RIERFEE . &3 ST CEERIE
H) &, SRR 2l DR (ORI E
iH A HA, ekl

i )

(=) Bot “EAME Wik “SoeE” AARATEDY)
SCH B R B, 2 AT —A “HAME” 1HE ek RN, X R B

@Shardeum Content Team, “GUI vs. CLI: What Are the Differences?,” Shardeum Blog, 2023, https://shardeum.org/blog/gu
i-vs—cli/.
“Difference between CLI and GUI,” GeeksforGeeks, 2023, hetps://www.geeksforgeeks.org/operating-systems/difference-bet
ween-cli-and-gui/.
Nicu Sebe, “Multimodal interfaces: Challenges and perspectives,” Journal of Ambient Intelligence and Smart Environments,
Vol. 1, No. 1 (2009), pp. 23-30.

MD Abdulrahaman, et al., “Multimedia tools in the teaching and learning processes: A systematic review,” Heliyon, Vol. 6,
No. 11 (2020), €05312.

@Jared D. T. Guerrero-Sosa, et al., “A Comprehensive Review of Multimodal Analysis in Education,” Applied Sciences, Vol. 15,
No. 11 (2025), p. 5896.
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ALHRHEFARL F1EF2H

PTG R BRI, 51 RGGE RA 85 AR, T R, @ HCI A
S BEERIRETE, DT BN RS O j Bl ML, AR B AL RS2, T
PABERR 7 A AE R HAE o e el (5 BRI 1A, 7EAR i —Be R 25 P37, Bl Do s Heg | A5
SEIRSC, X ) RO T HOAIPE PG SO, FF AL —A “IRAR” AR — AT HHRTE R A s S
FAURI, FN A F SR AR S, DAS 1S - AT SR BE 4 R85 RS A S b IR] o il 5
feft—=s J ik AME, B a] RISt — 2508 A Xmigiset (an i M-« A EEM T ANl | i
WA WS 1 S L 2™ ), TIRRE S ELMART BRG] =257 4R T AAEALIR Ry X575 SR T34
JEOU, S SR AL AR G AR T ] B | IBOREE Y AR, RN AT O h
Zomah” o i, RAEEM. ST PR ATAERNERIIIRE, SR SOR— R I E K], #RRES
e Bt AT RS R T O TR SO, NI D2 20 3 A A ] g ) A A

i bRk, ZCH SRS HA-EDCS fURZe X, i ot BIRAMEAA T, SR EART G
MR 2RSS, I e sV E B AR A U, S Bt ] LSO BRSSO
N-AT PRI E R T B SRR AT

7N\ BOEIGIE . A -AT Ppla SRR PR E LR B

h T HA-EDCS B A3 AL AR L, ARl 0 O RIRE BRG], Bzt
AUl FVE—A o0 T, SRBEAEAPTAL B8 A o i A -AT Dhl)2E 2 S0k, MRS fE A ik AL 7
HE o N R —, ARSI IR TR T EE A M

Zh—: AUER SN S0ifaies &

IR, B R SYES R AR B R AL, (HZER AT 0 FH e A0 1 T B
BT RIRE . ©D VR L el ] AL HEAT MR AR BEIRE . XA K MR SRS, %
AN CNEIFLR” X — A i o s B O BEEAT 55— F AR L ZUE 5 ——HIZR S T AL, X B EkF
KT EERNIE SN T, A AT Pttt Ao 78 5 B B, i, 2285 ALTE R T BB ANARES
AR S AL B SORA R ACSUE —ie . I RAE S5 B AL, AL AR SRR SCAR B T -AL Z
[ AZ O RAE . AT AL BRI AR, e — N rT A IS AL PR AUE S SR S
o BENXEHERISCA SR AR 0 12 B AL . HE s H 55RAEMN, A5 AL T “XHE” K5
WAL, XM ERAA A T —A R 12E2 5. AT U 24 UR R 148 4, WER Al
AR, X R A B3l R Jih 1 B P02 . R AL SRET AL, FEXMEUT, — e
MSTAERESI Y . S5 EE BRI, “THBL” o BRI, IR B T O EI R RS R
BT, NIITREENR, B4 ALSEREE T “SERtEAGEY)” e, AN VERE D) T RETICATS 21
e, HENRESESN,

ZH = AR RO

TES —Tim T AP POEIRRRRGIT, ZOM Margot it T —H RS I ISEETR 8, Ml JeibPesk
/N, Gl R EAESHE S, ik ChatGPT AR T A BB S FE A E RIG BSOS, R, WX R Al
A ) SRR — R NI BV SO, BRAEAE I T LM R . R 2% K% ((University of Leeds ) [

@y, Earnshaw, A. A. Tawfik, and M. Schmidt, “User experience design,” in Foundations of Learning and Instructional Design
Technology, 2017, https://nic.pressbooks.pub/lidtfoundations/chapter/user-experience-design/.

Y. K. Chang and J. Kuwata, “Learning Experience Design: Challenges for Novice Designers,” in Foundations of Learning
and Instructional Design Technology, EdTech Books, 2021, https://edtechbooks.org/ux/LXD_challenges.; Q. Wang, “Designing a
Web-based constructivist learning environment,” Interactive Learning Environments, Vol. 17, No. 1 (2009), pp. 1-13.

At HMAL, 50 “BH5oH: EHEG N RANA-A WEETHARE (BITH), K4, 2025 F,
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A—AL B & 5 A7ik % 2 % (HA-EDCS ). #A | HlL%| 5 #F 8w
ST R R A T, ik E B8 ChacGPT AR i — ) i A R R T SE . GO
WA - I (sela) ), FERXAN B, BOA AL “EIET T A R e SR
B BTG5 o X HEHO O A5 — Mo BRI 195 /R X S e 2. I RAE S ki, 151 S A M e
JESCH IR T 98 S RIFETERAL, DA 4 LU AR it T HARRIN I SO BB S H S A, 4
MO BB HAT IS “HIATT AT ATRISOR . XM AR A T —A “H AR UEE” (critical
thinking ) B2 18, “#AAN PRSI RIREICE , T2 EaiBSGRM#E AT . REHL S HE
IR, XA, R A RFRBIEE R R LI BT TN AL SRR
ULRY “zsiRTOMD CBRZALYT SRR, NI R — MU A T AT AN A IYEETT . X LR T EL”
FAE—AFrEah, Mie—MuBry . SEERZIRIACAITENRIRE S o XA BISE SRR 1 Al A O Y 2
it B ALE R — A EAMENHGEY, M HLRE A R ZE 45 (4 XU
KPR B E , HA-EDCS 8  DUA L RE A SOl Mi B - AL PfR] 22 ) i #e i iy
KHEENES . B TUMAZE S SISO AT AL BARA S, e T AR T v i A R 5
Mt it RO RN Z AR T, EIRBAT BRI 7 24 B A Ae &, T2 Eah et 17—
MARAESRG, FEEXNRGET, AlRERYE (IR A BREA BFE 1 SO ) B 1 sk AR
BRI R, X IR CTTHIR” B RGBT,

. SEEREIS AR R, ERE ARG

“N-AL EB AL (HA-EDCS) BRIRYHR Y, AU — P Bhe ErgEFe, BB h3fTine
T WEAREE WS S, IR YT R ARRECABOT . BUNA A2 PR D TIRZI Pk S 72 4
BOR, XIS RGN . A AR SRS, BORIRNTMARA F R A E i AH LU U
O R,

(—) XMEspat S AR E R

HA-EDCS B EOR A F BT AR s R AR TR RS . NBTT RS B T N, B it shZSaA
RBRG, O XERERITRI DS AR AIEFEAL, MR — e fe st A-AL NI RS
R ARBEEERPREE X R BT A WK R AR ZI AL . 22 R BB 5 AT AP R] R A LA
PR, BOmPER “HPMERE” RS OB B2, & —Fh s N 2 e Msh s nH A
) BEE AT (architect of learning apparatuses ) 3L -AT AR B AFEHEAK .
ZOMRSEIR SRS . BARPBFR TR, ZUNRIR TS 2 —, REE RIS AT S TARA . X
Je— A . mEASKIZLERSE, B “BiE AT RFR” (Collaborative Al Literacy ), O BAIFEA R
FERET (H 4R TAE” ). HIEMB AL AL AE RN RIRE S . LA R G- F-E B3 BC ORI 55 BRI BT ) o
FONTE G| S BR AR RRVE, JFRZORSF NI E I MR A SR TP Y 3 S0 . X5 E R
FrumIEE TR A CAPIUMERES” A CHEAIMERELE” B BARE B D il IR, 2N 2R
FEER—RE, KO AHEA-AT BRI 923036 3. 4 Margot BT R BIFTRED, HOMas 253t h RESH Al
FENLH HAMEINFINGE Y TS5, FETES A AT AT MR, (T AR A6 AT B4 A T v

University of Leeds, “Case studies: Using generative Al in student education,” 2024, https://generative-ai.leeds.ac.uk/ai-for-s
tudent-education/case-studies/.

Dz Hs. Tan, MEA: ATERATARNITEE L REW, (FRATAR), 2020 £% 4 ¥, % 38-47 7,
iwps. “wik ABAHTLEFEL", %413 W,

COkx e # WA R, 5 “RA 5. EHES N RGN A-ALHESTEBFE (BITH ), 748, 2025 £,
Oy \REFEHEHLEABITATOL (FAFATERATIHEEL) Wik,

CORxteHMMAL, 50 “BEEAM: EHEL N RGN A-ALHESTHAFR (BITH ), K74, 2025 £,
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ALHRHEFARL F1EF2H

o, ATRFEHARI IS, GBS “s 2l IR Z2 AT E A B IR E . IS TR,
HONHT ZEF WA -AUAM R G PIRERE S . HABULA AR R R Gs i mnt (i, 5
MM AL, JoikSe AR ), BUMTHE LI A, $RE LR T, AR Rh A DL A B I SRt

(=) BESNHMARGERITAE PR

HA-EDCS #8022 ) AL P L T S BB PRI B A AN I, 22 2] BURE R ST BL Y,
MR AMEGERY . ALEE R 2 AR B AR PRI S AT WL, 2 eS| K™ B A AR T
PG A2, S TR — AN R R LU BRI R o — Z e T8, X WARTCIE W 7 L B8 Kk
SRR RCR o

P, AR ] PG T AT IEHORT, O AE TR
Xt RS R AT B R BE T ITAL o

“TTEREEIA)E” (attribution ) [AJ, FEHE (]

F 6 “PrE AL ZFE” R FIEPEAL AR
PEAL 4R WIBT (Beginning) & JEH (Develop-  #A%: (Proficient) i (Excellent)
ing)
GECPERER] PRthviz . —mktE meiR i ERCH BAR e EE BBt —RANEHER
i FFe4; RAEAR  B9E4, (HaEa 4, JREd 2-3%  MI54, @R ER
AT AR, Bh= s BRRRIIE Al S 515 Al L)y e 2
{68 o IR T 42
HEAPEPEAL  JEAR AW AL BeiR AL Fihh BEXT AL F b il BERGEMEHLIRUE AL %
545 Mk, R T B AYERE, JFHE S, POt IRA TR BR T,
HEAARBR . FrRTR A, EmIL, 4564 IR Al A NE
NFRBEAT A VRN R AT )3 1
NG Y EH
INAHES 7 L EEES IWHEHZEBN I REE R IX /5 ARAReS R b 7 Bl R4
i (g sika) 58 AEH, AR BIEES ML 55, FIH ALGCPE G B
EHIELG Al TARNME A O NS, £ ERES, Nl a5
WA AZ DN TS RUE IS AL, AR R & T RE b
3, RIS SRR
HFEIE RIS RSB BB R R BRI MM SR ¢ REIRMEIER MK E HAE
H5IH& R AL T T AL EXTEASE B B, s B SCR, WX

o

HabFER AL BTk
B F A AN T AT o

A YR ALY
j'_ri‘@ﬁo

I NotEkS Al BTRK,
I BE B 3t b ) R SR P 2ok

o

L PP TR Ao 2] A B e S5

PEAK Y F RN MU ST B 2 27 20 7 (I — T 3C3 ), 1 GTE AN-AL DRl . X EIF &
BV TR, %2158 (Learning Analytics ), it sr#ra#E S AL SCH T Ll (A58 H H
AL AP ), I EOR T DAL R B OGBS, Bl A 4R I i B L {5 SRR . L
Bkt AL RRBEAARALRE F7. @ B SOHCls T LU SO G T2 R U RIS (9 2 IR 52, TR TG 1
A= T, MBS T H (Visual Mapping Tools ), ] LA5 | g2 A= FIALGE AL T HoR 10 SR SUE AT T

@x 4. “ANMMFAKE: HE, ARTHK", % 58-65 7.

@Okl # 485 %, 50 BB 5. FHRSNERANA-AL WEETEAFE (BiTH ), K78, 2025 %,

@DRené Lobo-Quintero, “Al-Enhanced Think-Pair-Share: A Learning Analytics Approach to Foster Linguistic Creative Thinking
and Collaborative Learning,” Journal of Learning Analytics, Vol. 12, No. 2 (2025), pp. 19-34.
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A—AL B & 5 A7ik % 2 % (HA-EDCS ). #A | HlL%| 5 #F 8w

WP R BN, —BREsE kA R R “BCREMT AT A PR ERRAEE” AT AN TS H HF nfaf sy i
N5 ALEIES, DIRAESCHIHE S B AT TR . @ et by himli Bl LA
SRALEIICINAIBE ST, B BTG 225 1 D R SR AN PR AIE T BAR L nl o A aiEds o

2. RESIPHAHEDL . “BiblR) AT ZRSR7 R PEAb bRt

A B PEAL T B — > B W HE AR Al 2 AR 7R -AT PR E OB T o AR SORF U RE T 3E SR
‘PR ATZRFRT, IR — T SRS PP TR ERESE

R 62— “UE] AL RFR” BORBIEIERE S (Rubric), BTERPPAGAATE ATREY T 97 ) i 72
TRt RARbRiE,

XAEAMEALRAT A A GO 2 A E 1A A7 B oA B AT ZABEMERE” . EA0N
HOTARME T AR MRS TR, o e T7E L R R R LR A1 i, @

(=) BRI AR

HA-EDCS S A #H BUR I H1 € 3200 TR Jim . BRE EHER S (UNESCO) 7RG T
A AL ST e, R UACAA . RPN, &) HA-EDCS #3585,
ERARFEIEETRERNE RS, FmRmEE Bk ARG TARARE, midEBUCARIREsI .
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The Human-AI Embodied Distributed Cognitive System (HA-EDCS): Model, Mechanisms,
and Implications for Education

Changkui LI

1.Hong Kong Integration Research Institute 2.Artificial Intelligence Education Studies Press

Abstract This paper moves beyond a prevalent instrumentalist view by integrating embodied cognition and
distributed cognition to propose the Human-Al Embodied Distributed Cognitive System (HA-EDCS), which
treats the human - Al-environment assemblage as an integrated cognitive unit. Anchored in the “synergy
paradox,” the study delineates digital embodiment and cognitive artifacts, and highlights the interactional
interface as the hub through which shared representations are established and cognitive flows are regulated.
The model explicates four interlocking mechanisms—(1) cognitive ofloading and coupling, (2) embodied in-
teraction and context formation, (3) representational transformation and generation, and (4) system evolution
and emergent capabilities. It further advances design and assessment strategies that prioritize process-oriented
evaluation and complementary (rather than substitutive) Al, thereby reducing extraneous cognitive load and
mitigating the risk of cognitive atrophy. By operationalizing these concepts, the paper offers an actionable
theoretical and methodological framework for the design of intelligent learning environments and for peda-
gogical reform, providing guidance on how to orchestrate interfaces, tasks, and human-AI collaboration to
realize genuine synergistic gains in learning.
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