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ZIRFA R E B RIT SIS e B S SR8 P iR -2 3 . QIHE R B (embodied ), KA
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Mg ©

TES5H b, HA-EDCS #B AT AR PR — & = RO ER WSS RS WM ER (Human
Agent), WA F, A HRERGREEGER . R g AR MRS X RS, WaHERM
PG B AE AL Tt R A A v R A RS BRI 7 . ©ODIREE (AT Agent ), B
ANTHERERG. Al ZRGOAFIRENRIHORE: . A A A S, A ERKAITTRE . icie. BT E
BEIRAEST o ARARHBEHATEAT 55 TP AOVE R, & T A B Ak o5 P R A M 10, @ 58 L
(Interactional Interface ), X ZHEHINFI LRSI H 78, & “Ber B8 KBRS, 1F
A REERAIGE Y, Hot (E R )R . RUBHIIRE) IRZIH R 2R 58 N RAE LSRR
I FRAE S

X BT, SRR PRS2 (CSCL) G “LhZe>) 35 il iisest” i) LA
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(—) FERIR e AL S B
T B HA-EDCS BRIR sz i, B 1320 T — e AL RO BESHESR . i I& R
TAEIYR) = EF AT o YA DL SR, IR — s AL B 2R

HA-EDCS \HI &5
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5[] /A5 B 2. FAEFEAL A R AE

-

L BBZENHEE o7

4 N 1 NG T
381 $1fi (Interactional Interface) - R
LT SRAE e
) J
ﬁéifcﬁjj .
S e
Y

B niid GIEWARTEN

K1 A-AT BB AR S (HA-EDCS ) BRI

WE 1 Fi7R, HA-EDCS BALE— MR RS I§H G T A £ (Human Agent ), 2% K H N
AL B R R, I AE SCH A (Interactional Interface ) LR B HATH (MFT5 . A ) 17
HMAL, AR T INAIEIZER S . SCHFHRAVE N RGAIAZOARAL, 7R3 WU Y] BRI LR AE
CISCARFES ). WHCHL (AT Agent) WO EERAE, ALSCHINEE, K HEAECH AW .
N AR B 5 BRI R AL SR LR, SERL— U HRR S, JF T REIE T IR RSB — 40 se B, X
AMEFIAER LN, BEERFENACH, BN RGE S KA ik, FFTREFERRE A0 T T B0 A AT o] o —
ARSI RE ) Z FIHTRE 1 o X ILSEAE TV B M e 7 T 28 B AR IR 15 NS AL Z RAAI S o b
£, W EDHL I T IA SN AR Al AE R G AN RN LA 2 ) Bl A o

HA-EDCS BRI, HAMEAUTE TR A-AT D)2 > B AR, e T HAE it —— i
e — RS, DIMHES A Sl 8, 78 “ T HR” HERT, BFeEmim T . “ff
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P RO TR A R I 8T HEREZ 47" AR I BT, A —R RIS, &S
R R AR AL SRR A7 AR R B S A (N, Sl ST S i e T X )
QTR R G R BRI 2 ST ARG 27 5 R G AR ASAEAT PR T I L 1 B A > A AL
ML RE S Z FIAERE 17 XAl BRI ML 4270

X EER) BT Y AR RS TR BRI, Femxd “RE7 WERE RSP AR AR
XABIFTEA AL, A RN LB T s, ¥R T — R ARG BOHE4ER A OT . EA
P ) R L7, THERTE RN NHIR G IIRERCR . NERHME L L sh A . XA O B
WHTTEIPRE TRTs 0, WO BOT AR, AT S AL AR A ) SRBE e it TARAPE RIS T

Pd. HA-EDCS BBz 8L . e, Rk A SHH

A AN-AL BB AR S (HA-EDCS ) fRVE BEEEFIERE ), AT RTINS
1 PO AH B OCHR A% Coas A T .  SepLi e Rl e T sha8 K, #Bn T A5 AL g 251k
MIACH., SN R o340 . G SEEFEEAL, JFor3fg AR RUEIS” AR ARAE THILH R A A R

(—) WHEHBSHE: BRSBTS

INHIEIZ ( Cognitive Offloading ) J& 4311 XN R A IEA BT Z —. BHE A A0
BRI INAUE 55 5 R B MF IR B GE D) b, WTRECA RN FRIARIBEIR. (an CARICICAiE R 7 ), &
FETHEEHRATES, © £ HA-EDCS H, ALEN— MR HSE RGN, e &30 T Rt
RABPNERFTRENE. © filn, 7R85 —f R 2RSSO, ST UG B . 2% Cikis B,
B WAL BEHT 55 HE4s AL, B WREE PR Tie S . B2 AEIMALE HERA S S H i
NI

SUHMEEAR AR A RN G . AR S84 AL J5, N5 AL BRI B AN Pk ST
(1), MR BRHRas . MEAM, e PR AR, X R B EARR M, (NS ALIE
BT —ADIRE L] 2 AR G A

SR, INHIEIZEGE — XU 81, BAREREIRTIRCR , (B ok 1R B BE XK, B “IAFIZE45” (cog-
nitive atrophy ) ——Hi TP AL ORI R M S ECLRE B ny “RANE” 4. Z05EdsH,
it FEAT AT SHEAIPERZERE 100 T REAATE R DG OC R, JUHRA AR AR, — 00 MIT BB i
A (EEG) WA BL, ffiH] ChatGPT S5 3CE A=A, HORMKNE BRI B2 T8 A C sl Fl 4 it
K2R, X T IRBE AR B PEA B FE T Re g Ze st . #E REETE - InfEY) ( Howard Gardner )
EREEU, BORMAREATRERE OB B RZEOANAITI” R AZSRULC, AR,

HEE WA OPRRTE T, afrs | 2 A T8 25 AIA IR, [l S A 3 A R SCHEAE
T X3 AL ZVE MR RE A SR “IFZR” (scaffold ), 2R EEREES “PiAL” (crutch ), XE
B AT | 2 AR B T A B AR A DI RE , IR DR ) F IR AL TE AR
J&” (cognitively expand ) MARZEKE “IAKIEIZ” ( cognitively offload ) HIRZS

(=) RN S H I . AR MR

A LA PRI, R0 a7 A LR S B R 2 . 7E HA-EDCS ', AML3E B 5 453 8
T “ZH AT (Interactional Ground ) MICHEA (4, BREE WU T RER I FIHRAERY I 22 RAE (Shared
OfxHB AL, 50 “BBE5M4: EHESND RGN A-AL HE S IEEAE (BTH ), £, 2025 4,
@David Kirsh, “A Few Thoughts on Cognitive Overload,” Intellectica, Vol. 30, No. 1 (2000), pp. 19-51.
Ok XfE# M MR, 5N “BHENH. EHES N REWA-A WEETEAFE (T8 ), K78, 2025 %,




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

Representations ), AIXJ3f 0y st JL[F A SCRS | AT SS . XSS AR — MR RY  JL R AY
WHIZENE], SRR T — AN IEFEIRS IR, AT RE S A R S R A B, RIR AR E A A
[B]¥E” (intersubjectivity ),

XSS ENLS A RS2~ (CSCL) Gtk oe Tadtar “HL[FZER” (common ground ) =} “3t
T RS REME, O fF CSCL 3REE T, SRRy TAEZ M (shared workspace ) A HEAHITAIE
AR R, @ FEA-AL T, SRS X — A, B, —IE XA 6 Al
WS ERISHERT ST R I, RS ALTE— DAL R SOR A EE T B R E.S), Sl AW R A
PEAG R, SRR B e SCAS . @ AN R T S R I S R A A S A U 3 U AR . X A
P ARG (AR ORGSR ) RIS RAL | ARG R ikt i, @
PRI, S HEMIBTBaE, B B R AR ST SR AR

(=) HEH 5 PR AR R

NG AL BB IR IO Bact, MMl &1 “Her A" k%R, © HA-EDCS #i
RO =AML, X2 BB ST 0 AT AR B b iy > i s i — o, I ELRERS Sh A s
SIS, %S ALSHIYZ . B, SR, HESEEEISHEGEE, ©

ERNIE, AT LSRR R R0 B | RIS RS AR, X s 5 22 T ROR AN
Ko RTREOA LA SRR U TR R PR SRENS . BFFE B, ke AT#EST U, M
g el G AR5 BRI B AL . XA AR E 2 A AR I — S0z i1 S ARG 1%
SR, TR — RN . ELLRBRIFE SR SRS [ M AT R, 5 ATE R —Fh R X
WIKPE” &R M, IREERHAIMRI . “— e FR2 SR A S R A, R A 322

R, BB RMESS GEEEEYE | EZbiem], e a8 . WEBUENTE Bk ) A~
SURSCIL HARRIA R BEAE , ENTA S A R R PR, AT AR~ . — A “ik it
WAL ERAAE N T — M RES S | SRR PRI W5 m—A kM s B AE B T
— MW AR TR 5. B, S SSE AU S AR S S R AR T
B, EASRE I AR R, e R A s AR

(M) R SRESHEL: PRS0 A0

HA-EDCS BB 05 2 REE, Hbee NSRRI T b SIm e . BEE NS
Al ZHFFEE, RS RIEN 557> . —J7H, 723 2B HORBIE I 5 AL PME, KB
THIY “PrlE AT ZRFR” ( Collaborative Al Literacy ), 53—J7 i, Sty Al RGEWAEHIE: > & 94T W EidE
ATV, WIS A A AU R ok, @

BXRIOBL ) N BR AL R, A CN-ADT RGERE I RTEAL, 0] BE & JR H AT o] B —2H R
BiE ST BLAE /7 ( Emergent Capabilicies ). ®8KTMi, IEWN7 |5 PR, XFh “PhRMEAL IFARBR KA, B
R, DM B A AR . — D IRBERI R MHRAL S5 268 A MIT MZRAIERTFER L, A-Al

®Susan R. Fussell, Robert E. Kraut, and Jane Siegel, “Coordination of communication: Effects of shared visual context on col-
g
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.

@Zkﬂxﬁ%‘ﬁﬁﬁﬂﬁﬁﬁ, SN CBEa5aM: BHEGAmRAMA-Al hEFIHAFTR (BITH ), £HF/, 2025 F,

@Emanuel A. Schegloff, Sequence Organization in Interaction: A Primer in Conversation Analysis, Vol. 1, Cambridge: Cam-
bridge University Press, 2007.

Oxmum: “AHlmtBibss: HALBETHRERL", 2532 7.

@Zkﬂ’ﬁ%‘ﬁﬁﬁﬂﬁ?f, SN CBEa5aM: BHESAmRAMA-Al hEFIHAFTR (BITH ), £HHF, 2025 F,

Dxz, Tem. “ANBRHERLIRET, (FEHENELAN), 2021 £4 8 8, % 26-31 T

Owrg - dr%, REEE: (HEEFH), LBECHME, 1984 £,



ALHRHEFARL F1EF2H

PRRIFE AR BIVEIAT A5 R AR BEH R & A IE [ DR RISO0E , e PSR SRAT 55 P AR R B 07 18 850
© b FHAEAE, HEIRENIE T HA-EDCS BURIfRRE ) o (ERHAT S50, S0 AEAE— A il B IR 8
A, AJER MR LSOt AL A SEE (AMEAL ) S TIARGR R MR, IS E o
METF R BIVEAE S5 b, NS SE | TR A M R RIRE S AT BYLE R JIE UL IERY B AN, DT
PEAEIEDMA o X R FATIUAIBETRENS AR TR BLRE Y~ AR SR B TR R SRS . i, — AR
%5 Al 2 T AR QIE S — Ry 2R KA, X IERAE— DI AR BVRE 55 o S s
IR

X DML Z A7 R I IRIR AR o 22~ B oR ) BB s i (i, s AUs ) g 1
MBATRET 55 AT AL R A JE 23R AE s PR S5 A Ay R A5 DA S A6 ) T 1o — A i
WA, HARA R MERX MR E RIS, . RIEMEIE A S, FEEIE T
(CIINAEQIE) T, RAQNEE T REMBRIARE . X — I BB R A -AT BRI RERY 2 5%, B A
WREE”, $RAUE THLHERU .

fi. ZEFWE: FERMANAAESRFEZ L

7E HA-EDCS Rl Z2 5 R MIFAE— APz fidil , &gl m SR 5 IARRE, 04y — & A%
WAL OIRAL, TR “BF RS RAMYIESEL, WK RIEMIAR A B, WY, S H
AT BHEDE T A -ADNHIR SRV RIAREE . AR AR B ANV E S RGO R
SEFERT, JEMINEIGUAT . SRS B HEN =ANJ7 0, SR A SO Bt PRI IR” s

(— ) AR IR 55 4%

RIS E (HCL) S B #ie ( Cognitive Load Theory ), AMATEZLBR{E B B i 4B 1)
IWAIBEBUEA IR . N 2 A PIZE . NTEAAIGGT (Intrinsic Cognitive Load ), BIAESS 7 B 47
XERE s LK AMEINHIA ( Extraneous Cognitive Load ), Rl {5 8 52 B sNa Bt il s it AN 24 i 1
BAMARI G, @ S ORI, FEARKEREE AR T4 SN 7 eI, AT i ) 25 Bl i
SR IRSE H T B A g, ©

MIXA AR, “PRRBERUER” 1Pk, ARRFREE BnT LUH R T 241 240 AL SC B BT &
e ERAME NI AT o DU A p e AT XEHE S ), A HRRT , (AAE R JRp IR S50, B
P AR ZFIMES T . SRS, P T S R R AL AL RERS BRI . S0 1 SCA TR
A (R “$ORTR”), ARG —Im BRI S5 5 ieiefifs, FPaEeEZmiixtimhkes, L
FEHEATEE DA AR, PR Z SR IT X5 D S AR T A 55 S, 24 AL A E
ANITHLAY RIS, PP BN sk S LA B8 5l — i SR RITRUA &R

Ry BB A Y BT N e AN G, AR AT BRI 1 A T I D 4 AR
BIR, RAFEN-Al RGEMEAERI TR, Bk, — MR SCE M, HEEBirgtdad it
FEAH | FEBtIE SR TR R T, BORBREE MR MG, M A S BE PR RIS 2
DS E RN

(=) B SINRGE S

®$Xf€%‘ﬁﬁ}iﬂ@?§ﬁ, BN “Bu 5ot EXEG AN MARNA-AL hEFIEATFR (BITH ), KFfFH, 2025 4,

@ali 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—AI B & 547k k0 £ % (HA-EDCS ): #A | Hl#H 5% B+

LHSHELS (modality ), BV 5RGEHATEEACHIVEE (3CA ., BB, &8 . TH%),
RZI M2 % HA-EDCS NI . AR R A AR A A T, AT = A AR R TR A
S g A HARS

AT (CLI) 5EIEH S #E (GUI): CLI ZRIFASHREIZ (recall) JHATES, INAIfR
e, EA T P T & AR s B hks . O GUI U o PR FSE At e R, BT 564k
PN (recognition ), M KM FAAR TN TR G AT, E AT RERHERS 0 BRI R T vk . @4/ 13 f9 2k
B AL WIR S, TEINAL IR T —FoP g A GUI iR 54N, HZHR B4 CLL A
FEAFEERE ), XA A ANDC Bt 1 R AE BB SR o A MEE B A Y Ei 2 S AL

ZAAFE ( Multimodal Interfaces ) V). ZHEEFREES TilHE . T IRah. e 52
ANHHEIE, VPR LUE (9K B ANRARER T R s . O WIS R, SRR T IR RS
WA 2R EIE, RACE G AR, WTEERMEACIZ. @ 76 HA-EDCS KIRESL T, £
SHMREBALGE —MIERER “BFES” K5, FBRAGARI LR SA, (SHARTENS Al ZE 85
A SN TeaE R . @ BIan, 2L T LI i i 4t — B AR, TR T R L A s ik
(PBLTE , X P A I EM RIS A3 Bl SCARFi AT A8, B B0 X i RE IS L IE SR R 3 25 F —
REFERGAEIA T I 1

TR R RS N HA-EDCS W52 mET T R

F 4 ANFEFRBZSXT HA-EDCS RS20 s

GRS ARSI (B SMENTI G XFEEERAERIENT X RIS I Y
A RER M

2 CLIWSCARE M2 5KsHtE & (iiddsess RIAER — (43 5SS bE (5
) ), SAEHER E AR Al

e )
4t GUI FHA SR iR (W, % EF) RAFE (E3OGF 0] fE 58 B8 IE P
B ), AEEHAZBRT [A, EAERL SR IT
TRz K, AR SS
RS F HMATERE Bk (FFEARK RILRFEE . &) RAEICHERIE
) &, SCRFRIL 2l PR (BRI AR SE
B A HISA, AR

it )

(=) Bt “HAME™ WHE “sEE” BRI EY)
LH AR ERA Abs, R ALY —A> “HAME” TAE “Sa4bE” BRARAEY) . X RS S

@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 GUL” 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

PR TR E A R, 51 RGUE A 25 R, A F AR, O3ET HCL A
S REERBETE, DU RIHFEN R E ., @ s BTG F N, AR B AT 552 L,
PABERN D7 A fE - HAR o e el 5 BRI AN, 7EAR i —Be R 25 P3Ot Bl Do s Heg | A 5
BEIRSC, X ) RO T HOAIPE PG SO, FF AL —A “TRAR” AR — AT HHRTE R E Y s S
FAUFIN, TN Ao F SR AR SR, DAS 1S Ha AT SR BE 4 R85 RS A S b IR] o i, 5 R
fefit—= J ik AME, B a] DUt — 2508 A Xmidist (an “SH M-+ A EEM T ANl | XA
WA PSR 1 S L 2™ ), TIRRE S ELMART BRG] =257 4R T A ALIR Ry X3R5 SR T34
JEOU, S SR AL AR G AR T ] B | BRI EE Y AR, RN AT ) h
Zoah” o i, RAEEM. ST PR ATAERNERIIIRE, SR SOR— R I YE I8, #RRES
e Bt AT RS R T OO TR SO, I D2 20 3 A A ] s i) A A

LR LRI, SCH SR HA-EDCS MM 2P o sl A ot FEROMEIGUAT, KA EAT G A
M 2RSS, FFREIE AN BT 0], S5 B n] LSO B PR zie” . Bl
A=A B[] 5 F1 B SBERTAT

AN BRRBRIE: N-AT PrES TR BRAE L A

N T HA-EDCS BB GBS BRI, AR A C AR IR EH AR 0], /R IR
TUMAT B AVE— 234 TR, R BRAR AN PEAL B TS B AT B[R] ) S, PRI SRR AR it AT 7R
HEPREEYN R —, MRS SEEON AR M TR E R R4 .

il —: ALV KRR 5 PR 1 2

TE—IHTEH, B i R e SR R AL AT B ] AT, (ELZERAA TA 2500 (o i R A
IRRTSRAIR . @ Vo b Be PRl AL AT Sk MR AR B R . X B B IR SR G, 2
A CNETFIR” I — ARG B g B B BV AE 55— M A D A B —— I T AL X REFF
R T EAERR ST, A4 R Pt e MBI SE B B BE . BE, 22425 AR T S A&
FHEREYER S AL RSO RO E ke . I RAL ST A5, AT A SRS R SCAS O TA-AT Z
AR DAL SR AL . BN SR IR TP RO AR, T2 — A n IR R AL, PEACRIME SRl Sh ol s
PR BEAXEHER SCA G A A B 1 AR . HB S S A A, Al S AL AT “WE” ko8
AR, XA EARAAR BB T A SRRV WS A E AT AR R R R S, AR Al
WS, XAMEA AR S RS T RS . R SRENTHEL, X T, — beat
S ERERY . AR E IR BT AR, RGN TR AU . AR 1k
AT, AHATREBS, A AR T Se it EY)” e, AAr SRR Al RETCIES B
Pr, HEWHEZESE.

FBI— AL ARSI A

FES —TE AP B IRAR M ZEFH, UM Margot Bt T — N E RIS NEEEIE S, W e e s
/NI, T R AEER S, ik ChatGPT ARl T —FiA LR BRIEEA DG B BEESC, R)a, fX R Al
AR SR 5 — R ARG T SORE,, ZORAEIATR LE M) . FIZ2Kk75 ((University of Leeds ) Y

®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.

O HHMAE, 50 “BE5AH: EHEG A RANA-A RS THARE (BITH), K8, 2025 F,
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A—AL B & 5 A7ik % 2 % (HA-EDCS ). #A | HlL%| 5 #F 8w

AT R R A T I, ik IS8 ChacGPT AR Ag— 4 il SRR B TR eI . DAL
WA - I (sela) ), FERXANBETE, BOA AL “EIET T A R e SR
B BTG5 o X HEHO O A5 — Mo SRIE 195 /R XU S 2 IR S ki, 151 S A M e
JESCH I T 98 A 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 “d 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, HA-EDCS B84 DAL BEW A SO MR- AL PhlR] 22 ~) il Fe iy
KM EHR T PR T RSSO ABERT ATERA L, e T i s ot T B8 i B AR R 58
M2 5ia 1730 B RSN Z AL T, BOMBAT R EORN 5 245 B A i, o2 B isdt 17—
MARAESRG, TEEXNRGET, ALRERYE (IR A BREA BEE 1 SCR ) B 1 sk FR
KRR R I RLE, X IR CTTHIR B RGBT

L. SRR S ACRIEE . ERE RS

“N-AL BN R S (HA-EDCS ) BRI, AMUe— e ErgEse, e hRfie
T MRASKRZE WS R, TR AT ROARSR A8 . B0l e S PSR T IRZ Pk AR A A
BOR ., XA S RGN . AR SRR A, BEORIRATMARA 5 B B E Al 20 R
TSR 7

(—) XA S BN AR R 7R

HA-EDCS BHRISORH A B R U RS . BTS2 I INES, B mBa T a8 Al
AR, @ XEWEBGHOR TS A HRAIEE EA L, TRWH S A -AL AN RZ R
R, ARFEEVERIGL . X EORBUT R A AR AR R ZINEAS . YA RBgE T S AL B PRI A
W, ZOMER “HBERE" PGS AR Bz iy, &M A sh A i f 6
5T E A4 IT (architect of learning apparatuses ) B{ A -ALAKIRIA 55 R ., ©
ZOMRHIRTOR ARG . BARPMR R SR, BUTMZ OS5 Z—, BRI AT S AT TARA . X
JE—FPASHI . ARSI SR, B “BhE AL %£3%” (Collaborative Al Literacy ), @ EA1EA %K)
FemlE s (BRI “$&m LA™ ). #AHEHIPAS AT AN RIRES) . LG TR 7 BC AT 55 1 FI M ) o
FOMF LS | oA g AL RIRYE, JFIEAORFF ARTEM I s & sk i A, X 5 5K
FRIRIEE TR R CANLUMERE S A0 CHCRIMEELE B Abrm g © SiHEr IR, BOmT TR
R —RE, K OAHEA-AL PRI 20363, i Margot ZITRIZGIFTRO, s Bkt fesrs Al &
B EAMEN A GE TS, FEME 5 AT FEAT KX, el k2 A0 AT Ao B A T

®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/.

Qzts. Tan. Mk ATEEKTARNEAEEZBEW, (FRATFRE), 2020 £4 41, % 38-47 7,
O, “wikk’ ABRAHELRBHER", % 4-13 7.

DR xteHMBHE, 50 “RALHGE: EHES N RENA-ALHESTEBFE (BITH ), 78, 2025 £,
Onp A\REFEHERLEABITATOL (FAFATERAFIHEEL) Wik,

Ok xteMMHE, 50 “BEEAM: EHELS N RENA-ALHESTEBFR (BITH ), AFH8, 2025 £,
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ALHRHEFARL F1EF2H

B, LR PETE, G| R4S 2 RET Z= AR E A QIS R WS THIRS, #
I ZHRAA W A-ADANR RGBS RIRE S . R A ER I FE R Gs AT (B, R
1AL O AR ), BOMTE A, RIS S, BB A R e, O

(=) B NHMRGERITAE PR

HA-EDCS #8xt2 ~J iEAli i 1 T i BABE PR A PR WRINHE A Y, 27~ BURE R M BL Y,
IRLNEG | ARk 20 AP HR I 6k A LT, L2 ) Bl | R T R ), @
UGG AR, A TAEIEA — BN R ER LE BRI R 25 Herp— e TAT 8, 3k WARTCHE S e 37 LR IR K
SRR AR -

P, AR T PG AT, e Tk
Xt B )k A AP R E 7 B TA o

“TIRREEIHJE” (ateribution ) [AIRE, FfFE1n)

® 6 R ATZRFR” AR AL AL
PP 2 HIBT (Beginning) & JEH (Develop- #Z% (Proficient)  H.& (Excellent)
ing)
M PERR ] FRITEZ . —UchE REAR AN BAR REAR KB AYSE  REBOT— RINZHE
S R4 IRPEAN 984, HE U 4, JRilad 2-3 % i4E4, g %R
HEATIER] AR, k=8 BRI Al 515 AL SE[FMEE 42
PEo FiEps RIRRERTT 55
HEAVEVEAL A B S AL BB AL Siih BEXT AL T BERGEVEHEGIE AT fi
G Mgy, ARDHEST  BIAEETR, JFE FoA, PO W, AT R RYE,
FEBAESBUR. TR ERRB eIl , JF4554 JFReRs Al RN
NRR AT A AR R AT )
SRS (R ER
WHES 7y B OB EES IAAEHER P RES B IX h R8RS oA
[ (Img sty ) 56 AGHEL, AR B AE S 55, A ALCREE 5%
SR AL AR A CSE WIES, A SRS, M
AR AZ DN TG RS I AL NI BT IR R A T f = B
. MRS SR
AEBEWE RICFSAE M B FICRMEH REE M HIC R OC RIS E A&
SLE) iR AT 7 ALEX RS BB, JF BRSO, VM X

o

Ha AR AT TR
F IR AS T I

A YRR ALY
Tk

S ATtk AL Tk,
I BE B 3 BIp [F] DR SR A1 i

o

Lo FRPPAE TR A=A 2] A LS S5

PSR B OG22 20 72 il (A— SCEE ), B 1) QT N -AL DRI 72 . X ETIT A&
BTG THAT . %% 2150#T (Learning Analytics ), it #2324k 5 Al sCH I 2l (U058 H H
S < 1T W M= 2 s Ve s NI DS = X A DN R S 0B S5 5 17 L U =t et el L e D i N =S N b A 07 1. N )
Jext A RUBEALALRE J7 o © st vl LU ZOM R B T2 A BRI SR (0 B WL 2, T A AR v
REF TR, ALt TH (Visual Mapping Tools ), 7] A5 | G2 Axff AL GG A6 T 210 s R0 SR b

Ox g “ANBFARE: HE, KKGHR", % 58-65 7,

OkxteHu s, 50 “BaEat. EXEE N RAMA-AL R ETRBFHE (514, £FMH, 2025 %,

®Ren¢ 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 AT TS, VASAEIHEISRE A T 5 AL TPRT . O ety <ol Bl AR
SRALEIICINAIBE ST, B BTG 225 1 D R SR AN PR AIE T BAR L nl o A aiEds o

2. BEAIVPAEHEDL . “Hpla] AT IR I HPPAG AR

A B PEAL T B — B M HE ARl 2 AR 7R -AT PR E OB T o AR SORF U E T 3 SR
“BrE AL IR, IR B SRS H A PR ERE DL

R 62— “UhE] AL RKFR” BB L (Rubric), BTENIPAGAETE AR T A2 ) 1
TRt R bRE,

RXAVEAHEZRR A A BRGNS HE T AFA” B S A el (B AT ZABEMENE” . e
HOMIRHE T ATHERAERIEAS T, o235 T 7E N TR BT R R LR I i, @

(=) BOREBS AR

HA-EDCS SR 7 BOR il E e it 7By 5. B 2R SCHI (UNESCO ) fEHC T
AL R IR SR, R AS | BRI EN . O HA-EDCS BERL 51 s 24,
ERALFEIEETRERNE RS, IR B ARG T ARARE, midRBUCARIRESI T
B R 2 SR AN S IR TR TR & “ E MR AL 23] THAERG “Ph Rl imrd 59, @ hte
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The Human-AI Embodied Distributed Cognitive System (HA-EDCS): Model, Mechanisms,
and Implications for Education

Changkui LI

Hong Kong Integration Research Institute

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.

Keywords Embodied Cognition; Distributed Cognition; Human-AI Collaboration; Cognitive Offloading;

Interactional Interface
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