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Beyond the Template: Reasoning-Driven Creative Learning
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LOCATION

Muroran IT is located in Muroran City,
Hokkaido, Japan, which is well-known for its
beautiful natural environment as well as it's &

long history as a major industrial center.

MuroraniT
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CO nte nts Learn to clarify, create to reveal.
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A Small Story: From Copying to Creating
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From Passive to Active to Co-creation
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FUTURE CHALLENGES AND OUTLOOK
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EEH 5 ORI FROM COPYING TO CREATING
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A Small Story: From Copying to Creating
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B3} 155 b 5 DBFIA- From Copying to Creating
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m EEH 5 DORFFIR- From Copying to Creating

0 #=®: JvAhOREHADM I SR

ARy FRBHY — I

N COROGBRMmEIER?
L SRSy — L
B i

MURORAN INSTITUTE OF TECHNOLOG!

B3} &5 b 5> DBJEA- From Copying to Creating
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&5 - Background Pty

QO Al in Japan Edu: BB &zt

Al in Japan Edu: Milestones and Shift Al Strategy 2019
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From Copying to Reasoning to Co-creation
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PR ZEAYFE- Passive learning T —
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Inefficient passive learning requires a lot of time and energy
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For example, traditional passive teaching methods typically require students to listen to lectures, reflect after class, copy and revise
their work rep dly before pting to create their own work. Teachers then provide feedback based on fixed criteria. Only after long

iods of ice can students i their drawing quality and speed.
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O BEORE7Z=AHBOH Take Japanese animation education as an example
AIZIERE: BAORREBAS Al-assisted learning
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@ B RAY%FE - Active Learning eI IS L,

0 BEOREBE7Z=AHBOH Take Japanese animation education as an example
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BRAYZEE - Active Learning

[REERC] »5 [FMT ) ~
From solving to questioning

U BFEORE7Z=AHEOH
AIZIBSE: EbIcHEANEND

Take Japanese animation education as an example

Al-assisted learning

AISEAEEL TCAT
b3 AVSYVE s 0%
Al teacher improved
my painting skills!

A v
‘.() CCS m-o.uu-vu

74 ST

MURORAN INSTITUTE OF TECHNOLOGY

@ BEFAY5E - Active Learning

[REER<] > [EMTE) ~
From solving to questioning

Q AITYRD—AY bn-:aamﬁsommaa

0 Limitations and Challenges of Al-Enabled Active

Learnin:

gﬂ#: [leob il HE: OACHBO/—Y 54 XEE
AL PEIC SO T OHMETEL, @4 e Y

ShE LRV OBESTELTL S, OWAREBROE@RECEL ., @ <ovEs |
) o 7 RS AERIT B ‘

s —r-qu How to achioy

mmmﬂ:m / mbmwmm- |
pecsonsiized instncbonal Support N py e s ‘
“ ;"i’, Student Indidual,

BE: (HCATENRE ‘ly hE o EE amamL
GAT N 1 g aLEC

WHNCHEBDT Ty b T — LD N
T—AEFHEL. REGASEN
ﬁ/ZTAimTGb\

How to Al ints

How 1o unify data across multiple platforms and
 bulld a comprehensive Al-assisted education system,

- \_//

C BTSy M Ir—LOETAMNG
ARERE LSBT IRRCE

BEHS
Data are making
difficult
There are differences in the leaching guidance
: produced by models across platforms
W ECE . (% S TEAS
MURORAN INSTITUTE OF TECHNOLOGY
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m Al - co-creation

ERNEMBENICER S

Turn generative power into creative power.

a #HL OB OAIDRESE: &REAI (GAI)

Al in New Era: Generative Artificial Intelligence(GAl)

ChatGPT-5

ChatGPT

+ GPT: Generative Pre- trained
Transformer
(EFRNBRIFEEA PSR T+

_-?_)

Transformer($ B E 7 )L IZ38K4R

FE. BH, AR, #R. SRR

BEEHEEEBLE,

It brings powerful learning, cognition,

percep ing and decisi

making capabilities to large models.

GPT-40

¥ERREN, [V —LGERRED) AR 4 SAGIISIEL 2%
B IRBEBEORIEER. ML RO OER.
Function: multi-step logical reasoning, complex task understanding...
[FA=ZFE—HLETL] CLYEE BE ERE:
YR—h,
gﬁ: U7 NE A LGEESE. RZE. Wy

=
Function: Real-ti photo Q&A

HERREDEHBE. ERIUEATTRE,
1B TALFE—FLAAL "’Eﬁﬁim ......

Function: input,

visual

voice

NS A—SBAKIRICIEM,. SEERATIREISG L.
B THR NERE, BERIGE. EER ﬁ§ ......

Function: Text g
summarization...

SN SEERREN O H,
Only preliminary language production skills
Ay

BOXTRA

7 SWTsErs

MURORAN BISTITUTE OF TECHNOLOGY

PR

= CCS The Gentar for

Computer Science

m H 8l - co-creation

ERNEWENICEZD

Turn generative power into creative power.

O BEO7=ABHEDH)
NovelAllIC K BHE: [A A—D+RF v F+
BERE—=2] bV V—=ZXDRAEA A

%8 (Adjustments)

4 A—¥ (Intention) $815 %> K (First round)

Keywords: masiorplece, portrail AR Mito! Fo-
girl, long hair, detailed eyes, red and Fine-tune facial features and
black redraw parts

0 2BoEME (Learning stance) o

Jd AR TH31EDR2] | LFPOA A —3 T Al as a second brush

O FFAA-CFBWICTS: F—7I4L— FIR h—1)— State intention:

theme/mood/narrative

* A
g P

Take Japanese anime creation as an example

NovelAl Co-creation

I35 (Expansion) ERERE(Image)

E59  FOMBESHE: EA=L HDISIEDUL-H? Brief self-review
each iteration

0 BLaRLOBEeH—1EEF x v 2 Check color & negative space

[EMEITOS] A5 [BRISEITLS] ~. REOEN From

re: semblmg 1o revealing self
7 ERMITsERs

MURORAN INSTITUTE OF TECHNOLOGY

P -

> COCS Megamertor

Computer Science
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m 8l - Co-creation ERNEWBNIER S

Turn generative power into creative power.

Q BEO7=AEmne Take Japanese anime creation as an example
ToonComposer H8l: % ESHIICHLIR ToonComposer Co-creation
Input Output (ToonComposer, Ours)

Input images in this sample ace from Big Fish & Begonia (OBAT)

I, O T — BOXSIEA .
21 2L CCsEwe. (7 ZMIRAF
- ” i ERENEMBNITEAD
m ge“l Co creatlon Turn generative power into creative power.
O BEO7=AEmnE Take Japanese anime creation as an example

ToonComposer #81: &% BSHYITHER ToonComposer Co-creation

v

i

WMOXPRA

3 ECE B () EMIHKS

MURORAN INSTITUTE OF TECHNOLOGY
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(23 8l - Co-creation SAnEERNERS

Turn generative power into creative power.

4 NovelAl

i' 7" ToonComposer

s
X e G

TEAPEA VTV b

@ m Text Input
. Generate

THAILERESA VT Y b
Text and Image Input

2357
Generate

- Bl
“¢# Comprehend and Convert

SR7OMTy b
BE7H b7y b i
Video Output mage gt
== — WOXFEA
- CC8EEwem.. (7 EMIEKRY
l MURORAN INSTITUTE OF TECHNOLOGY

@ H Al - co-creation ERNEWBNIRA S

Turn generative power into creative power.

Q 294X -Tavb-F=0] b [NA1R— - R=YFF4E-ax] A
Al & YERENT 2HEEE

From One-Size-Fits-All to Hyper-Personalized: The Al Evolution in Education
WERDADRE-N—Y T F4E— a>ORM

B,*&?A«Dh—ﬂ:&m: SECRTOLRNHFTEY, BENE-NTROAHPEORNB LA CHEHRET, He OIENETRICSIaHTIENT
L

Delivers generic, one-size-fits-all guidance, hindering student progress and stifling jejich potential,
* ;z;:ﬁ;”?&lﬂfﬁﬂﬁmlltt’!‘). BROEHLOIVT IV EERHLALLY, BCBNERLYTISENTLY, REOMRDLMEN
= TaEL
Confined to imitation and explanation, it falls to generate new content or inspire deep thinking, imagination and creativity.
°* Y—ﬁwmnlfﬂg' 127y MERIREA, THAL, B, BRGOTLFE-FAT—SEFLHTRRATIC LA TET. LYRVATONRES
K= F 54 X
fo integrate multimodal data (text. voice, images), it cannot achieve deep, meaningful personalization.

*

ERAIR LB TEE-1—V T I/ -2 a0l

Generative Al: Enhanced Personalization

¢ EBHEOEG:. EWAIRY TS A LAICREORRENHL TEAOLENSEBNCERL, NO [BRCESO RN 2XRTD
Adaptive Learning Path: Generalive Al creates dynamic, personalized learning paths by analyzing real-time student performance.
* mf)fﬂ zl;— b= SERAIRMFLORSEERL. SROVEL MEHICRCERNS ERY SMAREY/— b -RERL, LLEORCBYL MG
*
Heuristic Thought Partner: It acts as a thought partner, sparking deep thinking and creativity by generating novel ideas and heuristic dialogues.
& TAFE-MNENAK= . =y F 5= s/ FAAL, BRUEGOTAFE-FLT-SERLHTIHEL. PEELMANSFRCERL. BW
b (T /1‘71’ ALtT4= rmneml
Hyper data (text, images) for a 360-degree student view, delivering hyper- personalized feedback.

L EESERm... () BRTEAS

MURORAN INSTITUTE OF TECHNOLOGY
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SENERE L BEE FUTURE CHALLENGES AND OUTLOOK

nhea & R

Future and Conclusion

Mussran tnstaute of

b v> CCSESbs.. 1 SR TEAS

MURORAN INSTITUTE OF TECHNOLOGY

SENDERE L B - Future Challenges and Outlook
0 HAWBOTSA Ny —EtFa VT8

The Challenge of Co-creation Education: Privacy and Security Issues

QO AIZFBLERBEOEISEDL 754 /8 —FZF Privacy violations behind Al education:
EEnERLIcE [N/ TTF14aV]
LEM?

Improving teaching quality or creating

a "panopticon"?

2023, Duolingo 2025, PowerSchool
10BADZEDT—42 M
FsHIEh

100,000 students data
sold

FREMNOFELHEROT
— S hRE

breached 10 millions
students/teachers data

M ECSEs. (F SRTHEAS

MURORAN INSTITUTE OF TECHNOLOGY
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SEDERE & RBE - Future Challenges and Outlook

A HEBBOTFA N —EtFa YT «E

The Challenge of Co-creation Education: Privacy and Security Issues

Q AROTFA N -, BFOT 54 /18— SEEOER:

Public's awareness of privacy and security, government's high attention to privacy and

WA BGROBRCL ST, ANt 1UF o
WY SRKLIONS Y

RAIRIAT o genensLEAENN
FOARECE o s ot

) '«\m o oz
AIDEBADBAICENT, WHST—420 [H—F] 2@FTHIEM?

When Al enters education, how can we protect the "wall" of data?

N ECEEEre... (F EMTEAS

SEDERE & B - Future Challenges and Outlook

Q HeEICEHTCRHE

Co-creation Education is not immersive enough

0 FEPREXARAE

Learning state is invisible

0 ZFHRERBADET D
Learning and practice are
disconnected.

AIDHEBADBAIZENT, WML THEOZHRE ZRLIERHEIROTH?

When Al enters education, how do we make it engaging—not just theory on paper?

SR (F Ty

M
,{”; CCStomi
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SEDENM & fRIARTE - Future exhibition and Solution
0 HEHE: FEEOENETS

Co-creation Education : Protecting Learners’ Rights

uln:uu A

/Xy 9 R F7I% Backdoor
Attack

BEAERBEI<L5T 74
/X —{@% Privacy Leakage

T—a2RAX=2Y
Data Poisoning

\ 4 k4 > 4
FUANER &;:zm?w Za—-0Y - Fh—=v¥
ryption
Digital Signature ST L TS ( (S — Neuron Pruning
I5—Hal - ATy bDY V=Y
Anomaly Detection Fadarated Leaming and Clean Input
Differential Privacy

AXEBICETITNYAIMNDT T4 "y —(RiE

Al x Education Full-Cycle Privacy and Security Protection

P T——

= CCS The Centor for

Computer Science

0 SR

MURORAN INSTITUTE OF TECHNOLOGY

(B S 0ENE & #BRE - Future exhibition and Solution

O £ BABRLIVRT 1 KA

Immersive & Embodied Intelligence

BABN—F v L=

IVART« FANFER

(BCI device)

BEELRE 78— ; . : :
Cognaive Avatar  |mmersive virtual classroom Embodied Intelligence
AR— b7 3 APhone) X
A
P4 R
4/’ A E=A

. (VRawu(c)
rI% Jk : /

( Smart watch ) Phyw.lmd(ogmwe Avatar

BABEADORS

Integration of immersive intelligence

aKy NP—LEEE
L. A—Fr LEZ0
é& oty boEmE

Control a robotic arm
Experience human- robot
collaboration in virtual
learning.

-..---.».-.w

Canter for
wm Science

N
/’\

?EMIERS L.
REBALHAE ﬂ
Y3al—-bTB
Explore alien environments.
Run simulations beyond
real- world limits

IVRT 14 FAIOERE
Practice of Embodied Intelligence

WMOXPAA

J EMTERS

MURORAN INSTITUTE OF TECHNOLOGY
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(B &2 Reflection

QA aAvEa—4Y94 IR e TEOMME BT

Computer Science: Unique Strengths and Responsibilities

£ gm: RO

Reflection 1: Role Transformation
f?ll‘bv—hj 5 [RE/ <~ M)
-] A

From *tool provider” to “education
architect.”

ChETOAIRNEN - BEEERGL
=, B, Almt;nusr&n— rr=
LT, FEEORM. HE. 5CRE
i;ﬂti

Beyond just an automation tool, Al
should become a cognitive partner that

supports learner inquiry, planning, and
self-reflection.

e > B3

T wme: swons
Reflection 2: Technological Ethics

[T7—%] 55 [@ART—%] ~
From “behavioral data” to “intimate data.”

[Al+] BHEOFAEE Y U v 2181 > b
FoTMT—2EBAT S, [AIX] i
f;.;:_ l)igz‘&/ B :ng !‘/3§Q§®IA!§’/
Zo&k —3%#6 rf\'sgbw ?

"Al+" era: Behavioral data (clicks,
scores). "Alx" era: Intimate signals (EEG,
eye-tracking, posture).The question is:
should we?

8 =

P —

=
3 CC8

The Centor for
Computer Science

@ HE3: SFNEOMES
Reflection 3: Cross-border
integration
[HERNRE] &5 [FB/Y—~
DIB] ~
From “computational thinking"” to
“contextual empathy.”

CSFEa—T1 v Y0H%EBT, HHER
MBFCLYVEME AT LEERT

%, BBHERZECOHCLOTEEL,.

CS is more than coding—it's using
computational thinking to understand
complex systems.

= %E

g EMLEAT

5

Thank you!

tacroran ssrtuse

k i MORPRA
35 CCsESwe. (J EMIRKRY

MURORAN INSTITUTE OF TECHNOLOGY
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2 BUGO B ORI EFERDIT TEZHRERIL, ATFMRO Y 77 o —HFICB T 5 HE
RFEOTHY , MBS ERORRSOHENESZS NOBERICEFSTHLDOEEZ LN
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1. I ®IZ

AL B o207 ERICL Y . REHBICBITHALI VT 70— E®RI 77—
DOREH7LH Y MADEBEENEE > TWD, SCGHRHEAI B - 7 — 2 A= X -
AlEE T 07T LFBERE ) ZRAIRR L, 3R - BRE2MbLT, REELEEZNGE LT
— A T AHE ORI A HEE L T D, KRRIZOHED Y 77 2 — L~ULERIE
e LT, 2021 FFE L D 2FHOFPAEZRRE Le [T V2B 045 L RKE S D
Targ h WEEPTH D,

Al i OMERIT, KREHBEONBERLHIEZOL DI HEBbE -5 LT 5D, RESLH
MERIC AL 221G T 25008 2, FAECKDAER AL ORI FE e 20— L L
TEEFLDOH D, CHEHFE (2023) 1%, [KF - MBI 540 Al O OHY
WNNZONT ) ZAKL, Al DIFHNFENRSELENRIICET 52— T, AKATIC
KIFE LI LR — MEREIZBRENH D Z 2B L TWD, £, HERFICHLTE, #
BEEREIZS U4 Al OBCFER OB NCHOW TS 2 7T 2 L. S HICF A Hi
OERSLERRIICELE T, MERET I A2 ROTWS, 29 LERROF T, Al
B DEEROBER L LTTIEHRL, HEEPEBLOBBEZRDLIZODFEODOE D
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ELTNESIT HDHEENERE L 72> TN D,

AHEX, T LIEESMB L OBENE i E 2, AL NERKT 2 @M - RIEHET
— X OHEFRICET2EEAE U T, FAEN ALICK DHEET — % OFpE & IR & BfR
THFOOWMBLHALNIL, ZORBFIEREZLRTLHIEAHNET L, IR LT D
DI, REEVRAYHX VA MEHETHEB L WD T2 2EE DX) | TEV%=R
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RO T, ARETIE, INOLOEEEFZE U THELONMAZEIE L, AT FHMRIC
BT =V AU AEEDOHEY F, TOHBEWERIIONT, —EB8E2RT 5,

2. EVRAEFIIBITS Al T—F#IERHOME
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Br) J TEORREE (moxA) ) id, o hEloEfEZ2E T, Al 7 —F %A
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T—ERALZ L AHEET — X 2T 5,
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IAER S EHMAMBERRER) ORREZZUEICSLD B b, 2022 FEE0 5 3 BAEFHE T
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G L LEREEDONROITE VW) oD 7T uy ey hBATTLTED SN, ARET
(X, BAEOREIEEO NitotrzF6 1 & LTIRY EiF 5,
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T MEIEHEITE OB 2T D 2 L B TFREIC AR D,

fhEIC Lo B AWE (DX) OEEHE THRIL, D OFMIZ LY AFIH O
BOH LG L, 2025 FEE0D TE VR AWE (N | B#zichisniz, 2o
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3.2 FT—HWELIH
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W T s, BTROTF— 41, EBCRM S ABE D LICERENS 75, AL O
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— . FAEFBHGTOBRIZLY, KGHIEDITENRY =0 NV—T N NEE ) T XA
DT LTz, T LD AL DA LT BET —# & AR X 5 F8ElET —#
ZEE L, ATHEEN COSH CHEL L, £-EHT 20O EFINAHE L 7o 72,

4.3 AI#HET —F ZHAMERIET 5 FV01ER

ISR OFE R, BEEIC L » CTEEE R a T I8 bR R b=, ERICEE SN T-EHEE
DOEAEFEFEE IR 72 (0 2> LIZIEWT — &) 0n%< ., HYRIET — 2 03D 7anindi & 7
STV, ZOTEOFHETHADLET—FDREMEEZRNTLEI Z D, REELE

43



ML THNT 20582 & o7c, BT AV —RICE D9 ORR, 7 F 2145 (EFND
ik 2 RFEH) (SERBNEIN L, 1% 3 RpLARR IS 3 DM 23RS S viz, PR BHITR
PHEDEEN ED XSRS NTWLONEHRT 5720, B O I A TIZRN> T
BREEHZHO Y, ThENET D TRESI D] OERBRBIT- T,

—J7. BT — X TIKRFEOfTEI N2 — % THR) 12 AfL) T3 AL ko7 —
TS ELThHT Y P L, ZAREHWTZ L — TR S ATEMR M OBR A2 B LT,
ATIZ X DHEE TIEZ < OFKFHEN THM] CHESNTEY, EREOBEMEE L O
KEDoTz, FAEEZBIZZOFRBEZHOWT, TR TIEAANEZNENEBIZITEI L TV
7272, AL BNEMRMEZHEE LIS o 72D TidAaunn EHEZR U7, AT IEZEM8Y 72 Mgk
ZBMRMEO E /2 HWHARILE LT Y. AMETLOREERCHMMOLO I | BiExD X A I
7 EWo T NS LWV TENZ5EAMR D Z ENELWZ &2 FAT,

PAIEHE ARG e UTc Sl 1 L i35 & ARG TIIPAER G DBIET —F 2 INE L,
AT HEGE & D WEIRAEZ AT - T2 R C— A TTHE L /e o 7o, AT DIX AL OHEEE %
AEDORGRE LTI, T—XOEEELH OHEND L Z LT, Al OHEEICE®E 52 5
DIFAMTHDEN) ZERIRR LTz, Ll JRBHICEE D ANL W & BRI B
O, FHEEOBEGELNETH 2720, F T ALH#ECICHT Sz, =2
O, Al & NHOBENENZTNERDIAENCHRERZ D EAEMEL, ZTOWE EHK
A L THRET 2B RS 28 - 12510, AEFOBBEEREND D,

5. B

AR, o0 B2 U THI BT o 123D E OO R T L, ALHEET —
SR HEREOBREERT D, FAEL DI, ALVER LIHERR L B b O
RROWNERBL . £ ONHECE R AR 28R T, ALORR L HHE2 T L1,

5.1 Al D#HEZBIWVETREERE LTOZEW

P 2t ge & Uiz 3 ] 1 Tk, AL DMHEE L 72 Sk ORI 3N Bl OG5 & Brp -
T2 b, FEELIZEET —Z ORI R ZZRICHER T AEmiEENT, Al
DED XD REMHRRLFEHFMO S & THEZIT > TWD DA FO, Al DHIIIRERD KB
e FETIEHRL, BLETULREDOT —FT NI Y AALZESSOESORGTTH D
ZEEMRELT,

IO OB TRERBIL, AlOHEEMEZZOEEERT L0 TIERL, BEIDOL)
RAERDNHT=ON LM WE TR E HIZO 2, ATORRERZ D52 81X, T—¥%IEL
<H#5 ETOMBETHY . ALRFRISRDHND VT T —DREMTH S,

44



52 Al %A%, SHATHIHOFR

AR NG ERNSRE LER 2 Tk, PAENHLBIRT — X ZINEL, ALICK 2%
FESCBIRME DHEERE R & DI 24T o 7=, FAT- BIX. Al OHEE S ZERITI 72 BEEE 7 & ORR
ERRTERICESNTEY | ARDPHARM D DGR, IMEOX A IV IR EDER%
TR A DN L A2 BAR Lo, RIFFIC, BIZ0E8 L5 ik AL 23N A 20 o ine
52 & bR S, Al ?&nﬁkkf“ﬁ@%ﬁg’%%ﬁl—i HFELE D Z L Z2FAT,

F7o. BIEES~ORES TR, FEPOITREREZIER L, BRSBTS T HH T,
SHTOHIIR AL #EE ORI Z B OSECTHHT 2R A EHQl-, 29 LIoRRBIE, Al
WAERRT 2BUEZ G T 2D TIER <. HLOBIESLHYORILE RS LEDE RN
5. TOBEWRCEENE « UM ME IO DT SMHTE L NE2ER T HHE L 2o
oo FAETEDIZ, ATHET —2 2 A2 DITEV EFEODIT THRFT 52 & T, 7—% 0%
2 H NHEY « 72 ZFAE NEOT D5 N TE,

ZoOXIIT, FELLIEIHEEEDHZE L T, ALOWEL BTS2 226 [FHT 2]
NERERSEL, ZUT ATV T 9 V—HBICBITLH 2 AT v 7, Thbb, Al &3k
(CEZ, TORMRE2TIHENT LDRIIOERICORDDFZVDTHDH LVR D,

5.3 Al L AMIDBIEREZHEESTHIFVOOES

ZOoOHEFIZE LT, FAELBITAIHEZIEME LTTIERL, AMOBIEOEE %
YR T DO DBBRIRFEL LTIRAD L 91T otz, ATIZXDHEE & AROBIEIT
TNENRRDFEERAZ O, ALIZKREDT —F ZRIZAUH TE 5— 7T, B

TIIBIFRIERRAY - NG OFEM 0 B AL 2 HH D Z &LV, —TJ7, AROBLEITTHE
HTHDHEDD, Jjwﬂ#l WA S HIBIMR D FEA I D ITEBEN TV D, FAELDIE, MEDOH
REMBHBEDOEDL LT, BODEBLEIIILEN Y BNHDHZ L EFK LI,

AL HEET — % & N OBIERBREME L TEET HRBRIC I » T, FEFSHERFERS
HRERB OO CBREZHMEST DN EFIZOTHZENTES, AlBNFE LT HEENR
R L. AN EE L T2 IR BRE 2 A5 Z LT, L0 ZmAR00 &t
LAEL 72D, ZOMENFEO T et R T, AIRRO Y 77 U —FHFIZBWTEMAT
XRA U FTHD,

SHIZ, ZOXORFNE, AL ZMMT 58 & L TOFINHIHFEERROTERIZ b o722
Do ALPERT DR E LD EEZITANDDTIT AL RIWELHEIEL, BEREZHA L,
HEHSROF TEELZ S - THRIET DAL, AT FFRICKERPEDIFEL bR D,
Al & NHIOBRBRZATER LN GBZ LKL, RTHENL. T bDORFHFBIC

45



BT, FOOBEZED TN DL 251259,

6. Bbhic

AHETIE, AL DERKRT BN « BRIEHEET — ¥ 2HEEBRITIEH L >0 HE6 %@
CC, FAENALHEET — X OFE LR 2 BT 52 FOOWBEEZH LI L, £OHEE
HERLEZL L, F0 1 Tk, ATHEERSR & BUIGER OTHELZ F03) 012, Al OFH
F=AOHEERMEMNET Z L 2R U, 62 T, FAERFOBIEL ATHET
— 2RO LAEDLEDLZ LT, AlORAEZHE L S>>, ZOHME NHOBIE & DMiTE
BftRE R L7z, 6, PAELHIIFEHREOWRSZBEE T, HOOFETHIT L)
EHIZOT T,

IO LEHEEEIL, AIRMRO Y 77 v —HFBIZBWT, Al 85 H L& LTHIA
THOTIEFRL, Al L HIZBEZH2FOEEMETHEDOTH D, ATBERT LT —F %
MFEL ., TOBEWRAZBGCHE ORI EFEODIT TEZ DRI, AlZIERT2E5 & LT
DHANHIHAFLEIR O LM EEE OBRICLHET 5O Th D, £z, Al NEE
TLHAZITBNT, 29 LEFUORBRIT, BROEMAFLOEBICEE LT, ftof
IR TNWD T —Z RIS ERCE G ) EE - BEZ2 BB LD,

A% OFEIT, ATHEE & ANBOBIEZHA LT — X INE Lo Fikze S bl b s
B, BENRHAE 0770 LTKRRETHZETH D, 4% b HUIRSORE & O fE %
e L, AE0RE D) TOURIREICAI L2202 U T, ATFRICSED LWHE DO
T2 A ZREEE L T Z &R B D,

ZE R

CEAREE. (nd). BB TV A =R ATEE T 1 7T LGRERE.
https://www.mext.go.jp/a_menu/koutou/suuri_datascience_ai/00001.htm (2 2025-
11-06).

SCERERFAE. (2023). K5 - EEICIB T D4 AT OFCFHE O BRI OV T,
https://www.mext.go.jp/content/20230714-mxt_senmon01-000030762_1.pdf (&
2025-11-06)

CAHIER. (R EHASAT) - BESPIFROEROEROBES OS5 LD b, —ENEME

B LABNARET OS5 L KRS ABARE RET B (0L oT AFEHHE - 554

AI>Z - ABBECBREC - & %BLT2HE] Thod (XBRFEET 7 YA | [HI - F— 5141

I ABBSAYSLRBESE] SY3IR)

CRFEDT OIS LTE. A RF I HBRRDF S IUHETEDE HTERIN TV BHEEEL
46



[F—=4HEL(HFUN] R [TV EERICEADN] DBER. HICRE S K IHETOREN AT —
TERANEE) ZEHBIEL TLW5,
VAREETIE NECY ) a—2ar A/ RN=IHASHIRHEL TW2ERICEL D AR X7 L
[FieldAnalyst] &fERL T %,

47



BIfic L BT —R > b EEFOBEK : ALl XFEOHNEE
W25z B

EmKRE R HEE

25

HEOHEFEHRBEINL, ER=EICBITHE L, 2 Ea—XIZX o3, 7VF AT
Voxr 2k, A~— MbZz#ETHEL T& 7, ChatGPT ’ﬁi‘%é}hééﬁi/\l (N LENHE)
%, AEREEE OREORE L, HRL S B KB A R L, BENE L, kS
NIZSFEAXNVIIMZIT O ECOHBEHIFZ YR — F#émxﬂﬁ:ﬁ%®ﬁ¥%74?y?
4 T AT D ARLERHE OAREN R, HmEN Y 27 F0EEZ bbb LTS
FEIC L B & AEREBE IR E R b O, BiiiEmoiBRTIER <, HEESOFME, %
WX DHETO T T — X > b RFEFIEOTEF, HilfmeEais iDAWkHT/F®%
L DHEE L VST LWERIEZREZE L, Al @&ﬁrﬁﬁiﬁﬁf%%%l%ﬂjb SNEREHE &
HFE DR N O R EDOBT U L TN 2 & TH D,

F—U— R

AL, PEIOHEREEE. BESINOMENL, AR &Ry - O i)

Hefly & AMNEREHE OFICIIRAN D DB R BN AT 5, St TEEFHIRE 12X
V. REICEEOHFRRIIEOFRICL > TH AN Z LITEFEE S5 2457, 1tk
DOIOHRS & ZAM L 5 DA EIC BT A RAE iR T 208N H 5D (FEAIG, 2024)
HE OSMEREZCE BT O R B ITEARICHE SN CE b o Tide <, Hiff oMY ER O
IR L AR E 95, PEOHERERE OEIREY 7' AL, EREIZBIT 2 /MNEEEE
DE T, a2 —EFXESEPRE, TOINA TV V2 AU L HAEEA~Y—
B, N—Fx /- ATV Pz MERERED 3 DOBEBEICKII SN D, SERERE B o
FAL L EMTE R, BEBOR, BX=— X L TBEHICEE L T\ 5,

BB - T EEREICB T A ANERERE (1980 448-1990 X H)EH)

48



FEOHEFEBE OB ALEEEL Y B BB S, A OBIMEAL 0 —h 71 XD EE
FIENTRR ST, = OB PR O T S 3B ERECh 5., AEHICIT. TF52 I =
L s VRIS X Y R OANEEE QMBI Th o7 IS L HIEEOHROBS ) A
WT 5 HOT, PEDAEBLEICINTY A= 7 » AE—F 2 Vil B TET
51 BHEOMRBABINIC I E 7 2 & 27T b DTH S,

1980 FARIC72 5 L OV A ATOITZ, YRFISMNERBHEB BV T EREEEF AT O
BANBIE L SN, ZAVE TIHEE CTHANEE L CHEE 2 E Lo H5OIEMNE &
AFHHEE NTIICBWTHRARH 7, T L TCESEERRITE SICEDOEEAERS 2D T,
WY, ENOESEHERBEOINEEZMBICBIT 2 EBEREORMT TR YD —RA R
HADNRF Y= V=72l OMALNETHY, a2 A MBAELS, AT T AL
Lo Te, BOERBOERICHEY, [EEOSEEREDCDHICTIZIRYS ] L, Ra X
WISHDBES o7 (FERIFG, 2024, p.7) . SEFEREIZLD | SEFEEH O EH O
72O TFEEEPZEETHEEEE ) (ST 2BMOEENE 0, HivOSHZEi#T 5
AR ONEFEZED b B S L7,

BB . v a— 2 B EEHTE (1990 E-21 ikl gIEE)

1990 4EfX, N—=YFarta— (PC) &7 VX NEROEKIZEY PEOIHMEE
BHEIIIH -7 Tarva—2 g OBREIC AT, ZOEMIT IEEyIal—rvarHE
BRENS T A IVERE~OER] | [ Vo —FEME EEERORME ] 2R R EH%
L. SMEZBHEBD (Hen) A= 7 « A8—=F% 0 70 o [wAFE—H LR AF)L
DfEE] ~eBbLoToZ EPARINT WD, TEOHEGEAB ML, Z OB [FREER]
IZHE L, WHFEOa L Ea— 2 ZEEEFEHONHIB T AL T L—L v/ ray
B a— 2 DR (1960-1980 F-1%) #RREBR Lo 7729, FHEIFER [PC+xry hU—7 )
EREN DT 2 Z VEHRIZZEA LT, 1990 T, WL OO @ EHBEHEN 2 Ba—4 %
EEBFEREICIY AND Z & AR LAY T, 1995 4E, FERUREANEZERE A TERNIOS-
EFEZE M Windows AT LA NLVTF AT 4T « avBa—F—)b—Ah] LT, [=AFXF
4T s AV a—F—b— 120 FE | OB EEE L (FEARWE, 2024, p.14) . £72. 2004
. BEHD (RPEFGERREEEICET2ZRk BT ) 28/ L, Tarva—& LH=E
LDWESNF AT A THEET V] 2R L, ZOBRITa U Vo —% KIESNEGEHE O
W RS 5 ECOREREREMS 2o (FERIG., 2024, p.9) . BORZEA L7- &%
BT R TS 2MEOLDSEERE] LWIHR MRy 7 2mRL, [MhoifE
IZh AL a— 2 FEERIBEOFEE LTI 2] . KREOHEZBEE IZHE BT D
EHOFRRRCNL > 72 (ERIFG, 2024, p.9) .

49



BB TN T Y Ve AT L ANEGE A~ — NEE (21 AL HIEE-FRAE)

Al, £/ DA H—%v bk (Iol) . B 7T —FOHEMOLIIE b, FEOIEE
HEEWNZIT O ENA TV V= ZMEDEREIZ Ao Te, Tl & 22 DIEARIZA~— MEE T,
HEREOA LTV V2 by 7, FRETav 207 =21k, BHEZ 41— KNy 7 O
—VFITA XOEREBEL LTV, ZHUISNEREHE DB B AT ) Vo b
BERIER L2 L 2R L TWD, HIOREIZE 72, A~v— MEITHRAIZAR (1
BREISE) | VR (RABBLSE) REDNAN—F 3y LEV a— L EHAAN., [F—4Fy NEEOED
MLJER - RIBOEE, SEEMEHC— ] ZHE L, WARSEEE Y — 2P BICit
L7 (GERIFE, 2024, p.26, 18) . ol b, ZOEMIIE 1o Te, VRENTIEE

FEEMOBEEERAHITE T, —HMoOMF OBERBE TITRESBEIMA Y v 7R RET 272 L
DOREIZE Y, X—=F ¥ HUIZ L DHEEDPFEENCEE Ch 72720, EBHEICS 2D

VR $H i DB I ST BAEIC E TR Lo T2,

HEOSEEAB RS OEIT., HiiZF D0 DD EF DL/ 5 Hb OB I 64 58
DEEFER 28] 0 4o V) | X B IIIAMNEFEZRT O HAT Y — L TSR D REE DB IZfE S
LD ThHoTe, TEONEREHAIOFEMPIFRRIL, =B REES] 25 TN E) ~
R LT, W), BETOEMEE LIS TRRIEERIE) Thoto, ¥ (FEBR=EE bk

B IR W THEAENOHEAMIC R 258 kL, AR 2L 8F 0, SHERELHAMOBTF O
Kozl > MiBh FEE L R L, BERROEE 7 — 70T A IKAE L, EICBERR O il b % i
LTz GERIFE, 2024, p.4) , 2 Ea— 2 AROEMIZR D & ZEHITHEAMIC L0 #
BOWEILT S EVWHIBEEEZITANDICE IR, BRIICSAVTF AT 0 T HM OVERS
Xy N =7 &RAERY AND Z L AR LN, FRTHIEKRE L Tarta—4% [Ek
B ERRL, BEITLDOBEEET ANLMAITE hoTz, A~v— METERINT
[T AT — 2 2o LCRAED Tk Eogg a8 Lo R 28572012, &
BB OT — 2 fRFRE N N RD BN D L H 1T »7- GERIE. 2024, p.22) .

F1 AlIZXAAEFEHBT= /XU —RA v MDA Y —V L BER72RIE

T RNT— A RD 7T ADIER LISy — > ~A T ADOER L EIER
It 72 E

50



HETDEE H BRI ZE R, R R BT DHER DMHERL & L
. AR L, REER | AL D, HEITxT
DOBENRM LT D, T—F55 | L. K0@EWwWTsTaLY
Brefdlliz2XEmd 572008 | 77— HEilREGRED
BR~YNAVTFTE—XVHEBEE | BROOLND, HEHORK
ERE IS (ZE, T AT T AT A
2024 ; HHANER & FRCHRAR . I ANELD (B
2023) a3, 2024 ; FFPLEE & &

P, 2025) .

EEDFE TNE A DRIEDOASA=F ¥ b | BRI OIE L2
SR/ N— =L LT, BA | £ FNRRIERTITS
RISEREAHEEST S, VT | 2BET5, BERKE
WEA DMERDOFE T 4 — | ITX 0 FAEORI)E
Ry 7 LB ZRAET 5, E.RIES . B ERRF
WEAEE - #Hm L, VY — | REEENNMETT 58
ARBEIEL, BEFEEZ | e D (T,
BT 5 (e, 2024 ; B | 2024 ; $A0EE & jHRLE.
A, 2006) 2023) .

HEBIZBIT51EE VR & AR IZ XD BIULARIRER | BE/NT XA LOEEN

BT 5, FAETLORE
e - W e A 3R
%, FRENEOEIERE T
BTT 4TI NFEBLT 5

(UAKIE. 2025 ; Z=JREAE
2023)

VEEIN, Mz zx
Lo & TEDX ST
2D LWV o T ARAR
IREREINELC D, BB
nE2x0 TFEAMIE] %
&, BIE DA & AT
72 R — ERBAZENN
ZhbdBENRH D (T
E3T, 2024 ; SCRKTS .
2024)

51




HE S L M ARETSHI & BT A DT R | RIEITARESIZRD 2
HEMb 3252 & T, HERS IR D TERDFZHER
it b, BET—F & | EIHMOERICK T 58
A =T THIETERIC | LD, FEDOT—HIZ
Bdo&Ea2RmL. 2IR2H | BT —L1F
5, PAEFE, BBEDO | kX270 RS
EEBEDE BN M LT 5 WELD, T/ XA
(e, 2024 ; #& & VE « N T AT X0 FEm A
B, 2021) . R DBENNH
% (B3, 2024 ; G
& FEBE. 2021) .

2022 FER, Al OMFE & FZBR 21T 9 2K OpenAl 23 %8R L7z ChatGPT 28, & DIRK72 HIREFED
PR « ARREE N K 0 R TP ICER AR A 5 2 . TN AT RMR OBk E o7 (B
a3, 2024) , ZOHEANZIA v —F v bEN—=YF v a Vo — X OFAEICILET D &R
i, EBRARELWERZRES (AN & BAIE, 2023) , SNEREEE OTEILEFIOE
ik & HEROETFRIZH D72, LIRS FEFBERIR O RIC X 0 BN B WA e 8% %0
HZ LD (B, 2024) , ZABEERE L, Al BDEBEEZE5HBWIDITHEET 502
DOWTOFERITEEIZ THMIR] & TWRIR) O 2 SOMEIThZ, FaIROGATIE, Al
IZEVUERDEEET NAPIBRANGLTE S, S OIZIFBETFOHBIRRNEM L, FMEGEZAR &
WO TZERSTHIT 5 & LTS (Gao, 2024 ; TRk, 2024) o, —J5, dRIRIE, AL IEHRK
XY =N ELTHEATARETHY , BEFOHEEBERRIHAANTHETHZ LT, £0O
FERBIZ A DA 5 RNAI R R HBEREL IR T 55D Th > T, AOHAENIE > TRD D
ZETIEEARWEFEL TS U7, 2024)

= AL 3B T2 HISMNEREEE ORMRY 2T LN T — A 2 b

AL, FRIZKBISEEET T L DA AL I, ZIRIt. R HIEIC LD 0ERDIERE
BT RIENZEES, SRR A L, S6RER=IFTA X, S6RDHBAET T
g ZMITTHRELTWS,

(—) FBEET VLV OFH & 5hRm L

Al D b HEREENE, REORIEN HOEKII 725780 b #ii 2 i L7 Z & Th %,

52



TERDHBITBNT, AT Y ¥ 2 7 L5KEF, @R, REFEOER, RBRE-EOIE

%, PRERHIZEOEBICRKREORM 28 L (B30, 2024 ; FEER, 2021) , ChatGPT (2
RFEEND AL Y —MiE, HEiDRH T 2~ FICHE > THEEEM TEE O N— 9 > O
RRT HHEOMEME, vV TFE— X VEMEBEICAER L, S OICFEOT F A MRS
DB R IRHIRTHT $1T 9 2 & TE 5 (B3, 2024 5 FFPUEE & AP, 2025) ., 2D X
N TR, 2= b)) SbdZ LT, #MiELZ < O LR %, X A& THEFHN
MR BB TR LD Z N TE D, B, BREEOEWEENA VX T 7 v a Ok

At FAMEA OZERICEE L, FAOMAINREE LSV EERT S, ULy, &E
2 THER A sZT 2% ) 0 FEOFESE - (REE ] ITE8DD (B3, 2024 ; HNE &

IR, 2023)

(Z2) FEHERONS—YF T4 XL I

Ml 2 DEENTIEASWZZTE ) 13, EMICh0, BHEOHAL AL SN TE7R, KA
W TATORELEVIHIBRIZBWTILRAICERTHZ IR TH D, Zuixt L, Al
FHE =V F T A ORI T A E LT, BEiffmo Y V) a—a 245 (Uil
15, 2025 ; 28K, 2023) . EIFYFE HES 25 A (Intelligent Tutoring Systems, ITS)
ETETT 4T T == T T Ty N7k —NE FEOFETAT 2 B0 L, MRz L
WSSy & T OWELF RS ISR W T 5 2 & T, FEARHE, N—AZEICHET S &
A& VERAER. 2021 ; B & A, 2025) . 2 [—ANOEVITHDOET] HEET VR
kOHED TH—M2 8] ORREZIWHT 52 & T, FAPLOEBFHEHENEICEI]T S
(BfIE, 2023) , Fo, ALY —ETINEA LF T4 0D THEENR— K )F—] L LT,
RefEIG AT 2 DT WO THPAEDRMICE X, SFEaME L, VY — RO &L noTot
—ERERRME L, FE ORFRIT « ZREPERZRE ST, FEICREEOFEICB T 5/
Mea b2, BRERR 80 O ATETE 8 (SRt 2023, HREHA. 2006)

(=) EBAX VAR EEEAL L > — E ML
SEERORLEAXABET REATHY | V=V CADELMBE KR LT LT S,
THUCH L. ALIZZRE CICARAVERE R Y — L 2Rt 5. 2oL, By
FERE (SR BAIC L0 | FREORE. ER. WS & AR L, IR o Bkiicme
VZEIEL, 74— Ry 7325 (8 & ERER, 2021) . AT F v v FAR v b (Chatbots)

. B RAEBIRERR Y — v AV I ab— b L, Ty L v —DRVEFEHEEOF ¥
RERBIHRIE L, HROBKEICRT TVEEO 2752 b AHRNOIHS (X,
2024 ; FFILEE & B, 2025) o PESCOFIFE T, HEESGHE (Automated Writing
Evaluation, AWE) A7 A73SCH:, #0 . ##EOHMN%O I A2 REICHAI L TEEL, H

53



ROMETEICET 2UER AR LT, MO KREOIEHRE LY BT 25 GFHE & A5,
2025) ., [AIFfIZA > 7 U = > MeAHERBE (Intelligent Virtual Environments) ZiEH4 5
ZET, BHROH BRI — v #REL, [T—=27 "« Ry—A 7] 12X
STEHORENRERGENZM LI LN TED (IFNTE, 2025) .

ZDXEHRT T AOERITMNY L CHEET O TIEARL . HAEICHERE L TRBMEO= T —
AL NOWEBRERT D, HEIOFRESRO M LITFEEED R— Y F T 4 XEBLOFHE & 7
Bo ZAVXEERICMH 2 OZEREZBUET DM RN RIS 270 Th D, £, FE ok
ADIN—=VFTTFTARZEVALDIE Yy 7T —FF, AlOX Y EREERSITOREL D &
D ZRES T AF NIRRT 5 2 &N TE D, ZOMEDRIL. LA TV V=2 b
T, IVBHET, MLVARVARTABET AL AT LOBENRARETH L Z LIZAI DED
ERH D = & ZRT,

T Al DANEREHB IS 7 O R L R R A

Bx DMEZ 726 LTINS AL TH DN, AEFEHEE DI ~DISHIZB W T, A7
MEEBEN R A7 b 0720, ZNHOMBEIE., HIFEIZEDL D721 TR, HEORAK
M7 BRSO B, A SCRUME LS £ TR A,

(—) BErE) 05k

AR AT OFEKRT A NEKRIEINX, THTI VT AT 7 VT 413 LREEOEB
ElRo TS, FAIFKIRIC AL Y — V2RI U CERESCIESCEIT 5 23, BRAVERE <, i
BINKEETH D (3L, 2024 ; SAMNEE & Feffigg, 2023) , LovL. ZOFFICBITHAIE
L0, SO EEIT. ALISHT 2BEOKFICEL . FAOEEREERDNFHIMME
TAHZETHDH, S FHOT ' RIAK, B EOREITHD T\ 5, AT EE L wik
L. MEERR LN G, ZORHMEE ST ORE S, inBRRHERR & MBIRY 72 R BLRE ) % 8%
25 (LR, 2024) , SFAEPNEEICALICBEROEREZNDH L Ok A, 251
T EBERHMER O T e A2 BT S 2 iz RAEEESIY KT L, AEMENRKRZT
LHRENANRHD (G & AR, 2023) .

(Z) BENOWET AT T AT 4+ 7 TAVA

AT NEFR DR, AFVFIRE, SREIRHIE, (EROBE X A7 25 X 512 b51Toh,
AMEREZGR OB E] S AMESIRAR ZLFREICEm T 5 Z L1270 D (ST, 2024 5 FF0E & A
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HOREH B EZ BB ST D EHIEMT 278NN D COKDT, 2024) . SREOE G
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Ll b ok, 2024) . PEIOHEFEHEICOW TS 2I1E, TOAEIISECEETH D
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(=) ATISHHERIDPRK

FIfr ORI, MERRELITIR > TEFBEN R, RFPIZEHE DI D4R
AT OFERICEET 2 58 58 & fmBRYER 2 Pl ITRET L CTHRE T 5 RE Th 5 (BT,
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BESMUERMIE: 5 AL LA A SCERIARR

BRMRE B —F

1.A0S

AR AT DU N IR BE TR 3 B IR Je o 8 ADEIE 1R OK 2 A2 0 R 1 ChatGPT 46303 AR
AT SOOI B S 2o, 2023 SEREAIAEHIZ 0N 66%, £ 2024 FJEAIHTBOAF] 7 92%
(Freeman, 2025) o IR IFUEIL 2 S0, JUFRHA RFEAEMUTEME A AR AT &
SR E AR A L AR a3y, (RARIE T, 2023 FFIRAEH SRR N
28. 0%, F 2024 FJRFCLHINEA] 48. 6% (HALEKZAFDFHEKRES, 2025 .

4 St A EAME IR R AT, (BRI HAMARRAT, 2R AT IR
BRI 2 LR B A B . 224 U ) Word AT PowerPoint &5 3E AN F AR Hh 2225 AT T
AE. Google MR AL R FARMERC A AT %L, L4 2025 4F 5 F ZR pU#th o€ 51k [f] [r) #RSL 2 A 4
ILEM AR “HSLAT” 45, REEHER] AT ARRFIR T H, T2, HRK—FER
HEREBOAR, TGRS B A

BORTEAFEVE RS R, IR 5CMTF A Jollimore (2025) Frfi i HAREE,
AT FE#CE B AR A AR TR A0 H 5 T B “BEAAR (Magic Bag) 7 (HARNHAE
FIBAN % “DU4ERSaAE” L) o i 5 EREM /) TR RFIRSC, 05 HZEH AT T
Ho, WU BL “LEST MR s i 507 AR 1. AR B, AR AL ER B A ML
PR E AR SC” , B B A BONS 1A “ R B IR SESEAR B fYEREc . J LA Bt
Ja, EEERRUTREHALBER REEBEFROR. B4 “BER” )l £
R T EES, AT ESE R TIEEE AR B S A T

F—TiTH, DAUE NSCER B TR « 2B (2025) NARERIFA M SR, ANER
A AT AR, T A RO B R N SUE R UK 2R I “SCR Y o A
For, MARRMEIE SR (Large Language Model, LLM) Hid 2758 AL LI “Jait 54
WL Tt R B R (A BERAME 22 5. SR E, LM B T NRre NBFE
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R MIRHACRIZ T scbr B E MR E “ANSEFIEx" » FFgittei s ) L g,

ZAEALAERE Y, XA AT “ MBLSEp] 72217 BT, 5 20 A AN SCEEIE R i
=T SN PO NSCEA AT —EUON, B 7 SAEE N BAAE, 15 5 e SGE
T AEAL AR BRI SEPRAE TR R e« NIXANECSCERUE, LM 5 A S 1825 AR AL,
M2 BEME A NE SR ERRNSCE “ SCHEOR” hE+, B “SCAunf 2 BiG il 5 7 X — 1)

&
o

NICEET O T2 AT B IR S PIAOUL,  th B O 0E B2 T W PR S8 A% o o BRATT T MG DA
FEEEANEAL ] AT B faf A ke — el RO AR T, A AT SR AT AR “ BRSNS
(Cognitive Outsourcee) ” , BI “fOE” ARSI, 2% AT R “ B3R IE
#& (Cognitive Amplifier) 7, BNy TiEBZHEE “URN” WA SELKHERITER .

PAVRMEHE L —F “HML” F IR 8 o ARHTd /M AN G IR 2 5 R I E
A, KRBT Pallant (2025) 25 N3r2Rpfdi A AT 222U . Pallant S8 K SIS E R
o~ “FERP X (Procedural Approach) ” A1 “H#42X 7 (Mastery Approach) ” .

B ATTERIEFAEMH AT R2 AT “%l (Performance) ” (GERNZHR) RN ¥
AR BAZXN I NAER M (=240 , Mm2E R GEH T SRR R “fHEr
(procedure) ” WZES] XM . IXFP XK AT MR, B N T BRIk sh i fd
., AT RAUE B2 Hai 2, XMInESE AR R R AL, 808
PFRAEMIKE GRZM T o XMEEFXONENSEREFE LS AL, SEARRTIRZ N
“HMELT

Sekant, FERAX 7RG ALRANT “P% (Mastery) ” REHIH B,
Pallant ¢ ANSR7R, REUXFONER S A FEM AL g, ¥R, shamil, fAaffsz
AT %, B AT AE ST “SE2 S (scaffold) 7 (Wood, et al., 1976; Vygotsky,
1978) SkRIGIEH . HARE, XMrkm B TR HES . St R S m i %
Ro EARFEH, KR LLER TS AL ik A QAR PR AR R

MR, IR UE AN RAT RS —E RN HEARRIE, T E e
R, BAAKHMAGE. GEASMELME ) GMIERD o (H2, e RS SEAR
e U K AT VENRR T SRO7 R B A S AN AR A 22 5

60



Bl EFIRA I MU B XS B R EE, HHRIFARICES B a4 N
R MG WRENIZAE, RMIMNEE KB AR SR (Bl AT A= s S Rs AR 2D A
NALAE R, ARJA B A SCAEBEAT IR, PR, SRR RO . XA PERIANR
FONETHREISMEL, IESE Pallant S8 ANPE KR ESRATTIER — LS. M2 T, EEANE
ERFEAL L AL IR UM, o3 FURE AT RS B QRN RIRE, TR BB IN
FESE .

PRI, ] RN B it S Joh B PR A 2 A AT O . LR, REUESRRAL A, itk
AR, HEEAE N AL N HIRE M, AT D N S DL E R O HT i
RisiE . AR H A2, REAENCESURN B E I, it e (2 ik ja ¥ 1 i
AR 2o

2. “4ME” MERO: SMARTREAE

TRAARRE I, ERAARTEE T, SME (Outsourcing) . HHLAF b AR
a1E, #E SO BRI 25 e . NRIRDBUE— D N el 155, A&
AR, A Red mReR ML, Blln, ARG SCET MRRAE o, /BT T
PR SR L BIB AT R, 75— IRt G T R I get b, R R 2Rk
R E M T IR T, B R A S SO Rt LA, IX e ik

FIRE, ARGEEOR SRR AM, AR ANRBE I TR AGEE RN . BHRRER
A7 AN B AR BB R R OV AN AR, SO A BRI D REHT BB IR 15 = A HERR
Mo IXUEHE R AR EE TUE, BRI T AR A SRR

REZEHERGA AT MR RIS T H, T b, R4E Shaw 25N (2023) i
A, 1E 2023 SFMH B, A 55%I HF A AL (2 ml % R TIEIRA AT, BAUT f#
AR AGMER AL 787 o W FAIEFEARIN A, e BT 78 43 Ui W (5 0 T BR 1 4
AT, KEHBRESREAGEHE. [, EESHE. SERESHEEN A T
LUX 40t CAFHUTRE “5XECEANL TR LERRET” « “PrelERS¥EmRH S
ERA R XM ZE5K (Jollimore, 2025) o X FIXFEARRI2AA SR UL, EIEE R b Al
R AL FEFE R EATF G T, R AR R RE 1 S B M I 25

3. “IME” WREO: BEMBET AR
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HJ7E, NIWEE I 7B MR AR, Bln, F AT RACE AT 1“0
# (Cognitive Offloading) ” M. INFHEIERTE, RKIRANFNIZMH H CHILMEET I
PRk Giefz by HIlrEE)  SEERIELAIME TR, AOBEHRABHE RS . Goff
(2025) %, X2—Mud BEfmt, HEBT TEA “ROZFIROHS7 .

Gerlich (2025) PAZEEMAFERZEMETIN 666 42 5FH AR, AT T G HEM
K7, GRS T B AN Gerlich 2041 7 AT TR s FIBIZR . I aEEmE
Fio DA B ERE IR R, fe HBORATEAH] AT TRMA, 7EN A B2 58 0 )
I AR A, WEAAAAERFRR (CRERFAI « BAEME, KT AL LAMAH S5t
FIVE B 2 [AIAEAE SR ZI Skl 56 (r=—0.68) , AT T.EA6 ] 5\ kN #1352 1A 477E 58 2 (¥ 1E 4H
K (r=+0.72) , INFIEIE S HCAIVE B Z AR AFAE SR LA ORS¢ (r=—0.75) o XI55
— IR T AT S EGHIE B R TR AR (AT o HESRAESI ERR,
FALH AL, Ees sl EINmEE (SR EEZRIELINE sEm, Wil mEE BT
AL E RE I BIMG 0 Bk IX9B UG RA, 5 “HML” 45 AT, WREEZIHAS T #0F Hir
FUSEIL, BRE:FR B IREERE

“HMIL” g5 AT BT R IEE A, AR B AT RERR BRI AN 7 £
(Cognitive Debt) ” o IXFEH AT VEAMBORACE T E RIS I A Be kAT BN FEB), i
FOBWIAR S, KA RE TR B ARIERPIRA . Kosmyna (2025) 28 AFfiify. A EEG
(I fsEgs:, Aol A X, ¥S5% 5K “ EH LM
(ChatGPT) 7 . “RAEHMRLIE” . “THMELTHE GUEHRED 7 =Z4H, WEHEAESR
SOS AR M 2 R UK AR XIRAE 2 KPS EGEEE)) o A RS, 4R AT
RISCRAAERE, EM ISR B A/ Bk,  “TAMBT R CREAR
i) 7 BRSO YRR AR NETES),  “BRGIE” ARiEsh S, T
“LIM” HNRBE SRS IXMERE, B B RAEa AL SR RAAME LA, KA
SRR TR . DUBA AR 2 (] B S B TR L2 A, R AT SR 0 40 3 (5 ) 4 B
RN B, 25 SR I AR B W AR R A e e

BRI ELEE— P SR S E O AT A AU G . Draxler %N (2023) FIHF
T “AL B RAFE RS (AL Ghostwriter Effect) ” HIELGHHT TG . MELLE, R
EA AT B0 AL AR RO SCA A G EE IR BT (R H OS50 , AEAH
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W EAEAE B B AROEE BT EAT N .

AT AR AF B NG 7R, ARV RAEE AR ITH, AT I RGBS 1 R RS2 2™
PrsttFIIAS AT IR IR . AE AT WA RAEFH RN AT 5 R, PR AT TREIAE R
Bt il, LM AT R AR TR, ARERAVS CERMEE . BB S TR 2
A d A 7 Word 8% Google Docs.

2, ABRBE LM SR A S AL LA R 51 BE LR 1 TR, IR A8 AT 5ty A< 5 ot
R, R RN TIRIEEAR RN, ERAAE N AT (IR, B AT £ 2 KR
FE BB TRSCEES, (HiZIr HHE A E BUAIR P RE TSI R AE R . RN, AN THEX
X TH S EZE RN, —EBRBEARF S, B, AT g RAEH B AZ A A1 Bl
ARG ZAGEWURIAS IE AT 9 0 R RS . BIANINUE, iZ IS ARE T T AT B, <4
RIEALT o CEBHERA AT o UL “IREIMERAT A7 SR NSO AR HOE ORI AR A T
PR Gk 7AW

4. “HAEHREESR" « BHER AT %I

BEISMI RN, 7, AU EAEZE Wk AT S g s . X
MR B S OB I 27 TR Rl R, B2 IR0 0 2 AR iUl A S 0 B =i

B, AL ATDARHEIR S I RCR . B A . Deng A1 Yu (2025) $8H, fEAFEH
Al TEMsLIedd, S5 AMESEE ikt dmmtt, F5 el R 2HEE T 40%. )
HHR, T8WHIZEAENE ] AL B2 B BB SRR, SR T AL BB E S I iR ReR
FIFENEE .

B A B S S RR AT e > OISR AR AT AT o AR 5] A S I A
B, SFAMEHER AT R HE “HERE (51%) 7 1 “IRmiRamE (50%) 7
(Freeman, 2025) o MZIHZEMRE AT LAKIL, Al MEZEEAR & “BESEH (58%) 7 .
“CRHCHRIERME (48%) 7 . “BFAREIEKER (41% 7, SZhr b, AR AT RAH
B, TMRAE AR SRR R BARAEH .

B=, N7t 5] 3k AT BIHE ETAE . J5 A5 28 DMESK K 1681 42 B x4 i)
A, 65%MIEUMIAA AT A Z Bk &ML 2 (Digital Education Council, 2025)
MmH, 86%MAEUNFIZ Kk H ORI FH A AT, 66%FITINN “N 7RI TAET
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Yy, [SRAERER AL ASRFIUGE DR o X EDYHUN B S ADCRE AT xR B X
Z, EINRE] AT W] DL #0R I E AR

an ERTA, AR RBONERIR IR AT MRV S AE B E A 2 R . (HE,  anfmkt
XA R v S B ISR B 0T LB e 7 Ry R AE AR T SRR B B A S A b, o LLM ARy
SRS I AEBEE A IR . Xy, AR —THE AT BT ITE 5 A SR kv
SR RIF . NSCENEE, IER B IR A RIS 24T A I 2 A2 i g
i AT BRI H AR, HBARTXANEISEAS, G5EE S T HEFSUEEIIMT)
falkio SLbr L, Jollimore (2005) H-ZKMUGE: “LLRTI LLAIRATAI 2 A 2 3L R #EAT R
RIVKAE . TS E R IR LA R e 4T 1. 7

FEAE AT WG, B H PR AR I gaa kL TR TR . AT 2 A RE(F N E
FEIELS AR BB RSN, RABELEHE DR AT AL, St St v —#
AW RBEEVETR R, BRI A HEM AT, RFL B TR ME
it RV 07 R AE A 0 2 SRS 1 PR AT IE A4k

F BT KRR PR .

—RIET B RGUT KRBT R EXE ] AL SRR 6T, AT H4
RAEERBRAEIMO NS, EASCE RS RGAFIRE S & N, Rl vh oyl e sg
SCHREAI LA, AN AR AT BENLAE N R, T E AL AMARs . FERE . SCHRIE A S5 ™
WU 5. WNARGIHI BOT IR A ASCEE R BEVERS B, X AT fay th P9 78 5 il fRIEE )
JELAL T Z MEVEAI TSR UETE, A % RIS % Lo HHIE, AT KRR 25 B AU, AN
NI BRI FAT N, R SRR R 1A

BRI T2 AN, REZASEHEN (BHERT « MINE RER% 3
[F) T R AEE FH B PG P B B AT 245 “Humanitext Antiqua” (/& 1) . Humanitext i
LIM, H& T fEHr TIE R va e B, TR P B3R e [ . i RGO AE TR T
RAG (Retrieval-Augmented Generation, fHZH AR TR, ARGEH AT —Fik AT H
B R BE, e ‘SR NI STE R AN RSB E, Ve E
IEI AR AL CHE%E N, 2024a; 2025b) o i3, POVES SLAOWF AR T A5 BB RN R T 18
AR BASE, 36 TR0 R B SCRBEAT & M40 M. (H/2, Humanitext H¥IXEETAERR4S AL, il
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H R DUARSE B 5 IR T B3 PEAR ORISR W iSO, T A SRAZ BITE 5 A [Al I R
il 0 AN R BE A BRI S VE TRl ASEEL T

R ZARGNABERCRZEM S WK BT RGEAKIE, HIIRMER I BEHES AT 1%
W77k ZRAELARESI FH B CEMIARRK R B I A A VE R AT
Ml ZE B EH, wEdil, 518 RHERATNE.

IR T 3BT I400 T 2 S FRBEA Lk rommror
B, [EREETER AEOREIRE R kBl
B . ERIRET, S AR LEEE N
AR TR SR (B, AR
TAMG. BENTHMIEL , X
SHEH AT SRR AR R,
Humani text 7B LA I S SRS Z TR, PSR TRERE R A1 TAE, B0 E O AT J 0 P
T A S B SR, 62— IR, AT TR PR S, TR A (Rt
RN SRR, AT MBI “BRS " S NSRIRT N ST E”

1 Humanitext (Y57

H—Fhifng &, LU# A ChatGPT. Google f#) NotebookIM Z£i FH AT ARIHE, HiE TR
Wit A G, B4 O XS T MRS, 20t r DU 27 > PRkl 5 2 )
AMELES AT, ¥ AT VE NSRS TR A B2 H .

B, fEEFM AREEREANSCIRYE @ e n ——
B BT T AHH NotebookLM fSE Bk
(B 2) o fEZRES, RFEEE 3 h
HERu AL BoRE, B, iR B0
AR HIE AR D3R Creative ) Gownnmam J@ﬁ#ﬁuwﬁmﬁﬂmmﬁnﬂg RAG B8 -
Commons (CC) VPRI IR, ARG IX LBk} 4% 2 H CU NotebookLM ik /-, @AV L T-H
PRAE SR B RAG FAB . AR ilId 5 AT Xl SREUEORE, it SO 1R8O A 2
VEREUELZIIT Fy R BRI ) /N P FA N s AT I 8. sl X Ah it 48224 A
M A EE S, BRIk BRI, A HAEBUM Bt 1% S B Ya Bl A A AT,
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N DORSEID, FIRRE RO T

c]
5

=)
]

5. 4515

65



ST AE R AT PRI Je, NSO DR ZUHE R S, # AT MR “ 38 RO
B RPN ES ST, WAEERZE S AL, (H2, [EUEARR AT, R AL &%
BUBEI “HM7 S RAIT “HE” , IEAETHARERS, M2RRT ¥ IRt
ToiEH2 Humani text Z5% I 245, /& NotebookIM 53@ F 248, W AT 78 it b RS 5 1
JEFIRTIGIEYE . Bl AR A IR 57, SO AR “TN” , FTRLBO IR A A ST
WA I AT 267

B, LM 2B ANKEHN “IMam” , R ANFINEEIEN “MiEss” , RT3
BEAT EEH B SR, CRAET, AEETEEHNRSIA ¥ IHERRHn, EH
A TR B SRR 5| AR R AR U7k . WA BT IR, AR AT AL HIERTH
s, Bt Jollimore  (2025) FrEMUIKIASHE, HUE & IS “207 AN A
“IEBF (policing) 7 AT HIRLH.

T3, LIMARFE RS IR BIE F il 8 B, WIX—mRE, LIMIER4T
NICEE—HAR TS TARRSE R L o IR 7R i Humani text 5% FI R GNIT A LU R
A, AR RALRET IR A BB A . TR A DR AT FIE B AT R e
325 I NSSAEY)HE BRI SCHLN BB SCHR P AE OV R g, 20N 1 ISR Z T8 A BT
R RTR SRIBK T v TSGR 2 A — s
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RIES IR RZ A ML 451, F2T Transformer {38 5 BRI JUR Hop— 28454, 1X
S Z R REOERR. WK, HATBS SRR 2 M 2 KIE SR, E
FAIARER B SRR AN TR, WARSRLAS 2 > /IR 52 SN T8 Re kil <5
T, WEWHEBARR RS, AR AIERI N LR RERORTT %

A, P RARANTERESHAE N IRIERRERE SR, 5 e S e &> i
HO I H LKA R T 77

= ANITERRREHE

N TR REAESAT S A AR T U SRR e, BE I oy A\ 21y 3 0 RS R S8 25 A
RS, BT N AR IE i TS s IS A\ 2400 HH R B s, BT UL e H
THEE AR AR AT DU N TR R B S AR, I A 12 e R AT B AR B AS BRI
e b, BATRUERT R /AE S H T USRI RE fF. B0, S5 s 1 A2 ik
T, a2 KSR BRI AR BRI GE B DL EOUA H I, e
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FrIRE T/ SRR S AT IR R RO\ R A RURBE B IR B ORI L

BE WHURIRERIONIE. W . WSKKINRT © AT AERESIE T AR AR
BRI, B SRAE ARG Tl B A TN, 307 LR/ F 55 7 LAk YA
TR, TR AR ORI R AR, B N TE RERARAR .

it b, KiBESFHEA O N TR AEAT LIt 17— FhiE o %8, TR T8
FAE 9 N A W DL S AR AE B 3 E A DU 5 2 ARSI EARS
Chn s R4 BT AHEE FIRIR AL . ARSI ), 0] AR R Wzt S48 4 Cn#idisx
HUT R BB BOE IR o T2, JATAT BB SOy R R/MES, K Hm AR S
RSP CFRoR R, AR ROV RS S . FRANEF G, B
FARE AT LG TR, IR KIE 5 B AG # MT AL R B —— o % AT Ik 7 SRR A3t
T8GRI !

R ST, RN EERAE AR L EN, LORE S AR TR G
AR S RE, MR EH TN —#E . BT N TR REA UL T, K N TR R IE R
FUA b R EYEMGE TR TR AE AR . JERUREE A 2020 SERKFAIIT4G, B0k
SR AR A AR BRI T AL A SRR —— “SCRHT SENLERE” , THEON S BT R
WA R T ENRFE—— “UPEMR Y, PRI RN A Word, Excel. PPT /A
PHEEAZ SN Python REFPBCTE, VAR R ASCHRM A E TR BYE. ANEEAE2ES 5 T
AR, HATCEEEE IR 6 DEdE. Yih, NIBCEMRTPIE, XITRIEZ 8RR
I “ R, AR T Ot ABATCRAE B2 gifE? 7 o (Hi2, BEAL
B, ASCHBSURIIT AL R, UL “Hrr A7 AR, Tl TSR
FENSCHERH A RS SCRHIE AR, SORHR] A TR 22 (AR X T T ERFE 32 2, N2 B BT A
AWrERZE N TR AEE T, KT B2 B R 2211 =% . A 2024 R
FHIOTG, DR ReE, R S0%MITRIN I N R R AL AR RN, I3
—HEBA MR N AL SRR B TRV G AN, R AIE g E TN TR RESE
BRAEML, R A TS B AR B N SCHERL S ol v, i3] 1 R4 St

MEEERUA VIR BOTALA, AN LB REBORIT R U Biid sl Ly 0T 1 2o #6457
AEo AN LEEEMEN THRBEW R RIRT HEATE S PSRRI RCR . SRAT AT DR B BT K
M. HELTES, PRI DO AR SR AERNIN (52 20 S5t  PRJE T AR bl Ralk, sl A
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R ST A e R B A A . VRS AR R MR S T S R AT
AL R RCR B B, 27 ml 42 B TR T 0N KT8 5 TR A o

2 LA A SRR B “THRRER 7 BREE NG, AR SN TN 2@ 3
AV, AR R BRI EE UM AN B BN T, — A R NI HE 08 5 2l % 5-6
YL AHRJE TSR TAFRMRIRER, 1 H B2 @ g B A L . D, RABIEAN
—RRITR T ETRIE S EMENEFROHELE S RG— “FEHBHE” , FAEEERIE
b i) RIS BT UL LR R 7 B AR 4 FE BN SRR BYH RN 45 5 PRAE S W R AN
MILECHIRE, @RLHANLSE, BRI 72 A U SRR . RAEE RS A T ]
GERER, ML 84%I A A H A HIZR A BI G, 92% LA b (1 2 A £ 18 R Py 1] e 5 1) 3%
R, I 80% 1 22 A Ay TR I B2 B TR THb AT 1 1 S RE g

=\ HEEANLE e AT s Pk

WEORBHBL, Rk “E” B2 O o REERPUARREKZR)E « BRI
£ 2017 FEI AP ERR “BEE N LR B A Tz oM i, ASEIIMEA KRR/ 1
LEAL. FERE NERAIREA TR e h N TE T REIER. 7 2024 4, £F—&
FAE ChatGPT EAHUMREAT MEALE . HET, VF2mBCAHE R s N TR Bkl 2 K
R EHEHAME G .

SR, KA TR B RER ST AR TE RIIR, B B Sh A A\ B4t Fe 40 0 R AR,
AR AN R e A I 7™ 0 Bk i

HoG, MBRERGETHAIR A B A, KRR O “TERE” R4 RCH 0
W R, ERREEIRIN RSO IR e T Bl AR L IR RIR P DL R AR
S ARG T BRI R . SEEE R A R B A, s SRR R ORI L)
i e —— Y A S S SE R B AR S o B ORI R B B 2R B AR A
FIWTE 5 K00 O E RO, T 75 ML R I AR R AH T R R BZ) 5 T
ARG 0 2] 1 K238, AV E A ERAEG FIlEe ), BATFZEERE
TR DL K Sl A FH R R g5 R B0 2 5 1A A o tH 4 2R, (L SEBn RR R AR T
P

Fk, L)t i)t — 0 R B GER APAR RBP4 HHT, BRI 1 A RRRY
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B N R R AR BN b, BIAIFERTT Quora S5 &AL X IR, siEHIENA . £
TR B LLEIRZI Ay kR . AT H AT RS T I ZRIeiZ R0 A A B 2 5 il /L, Bl
RAF AN AR IERTE, PRI A5 )50 ) S SRk 2 . 24— R
VIR, GIAnECE Prins A2, R AR RE B, A5 28 N & mT se 2
WA, XA SGER IR WA ORI B, AMAZ A “RTER” N ——HHK
PR AV L RT R B IR B N A A LR, R NBIRIZAIEHE? i B B2 2024
IR 5 3P N ZE LMV AR SC (1 LR R A AT AR, A7 £E DR EL BRI sy, I ELBORGBE UK
o X FEFRAEN T W DU, QAR IR AT (R AE 2024 FERUE, RETUN/NORIR A N A
e IE, XASRESAERKER 1, 1 H R A & e 4002 A R AT A [ L

=, BUERMRAE RN AR LN, AR RS RIS . POERBIZIRI “PUR” =
EEVF 2 2 AERDHEEEE . N0 21 2> Rl & SR 1, i R AT L PR
WS IE 15 BER MR v, WU BRI —#F, ARSI RE TN “ e, BE e AR
OE, HEARES. HE, 12 w7 WEIdEA S AR AW, 4 el 2
BTl <Lk KPR IR AR AT EE I HE LU B AR  H PA  FR LD 0 ) f 3
7 LBIT i TH SRR TRRE OB, AESI NSRBI A, S4B BRE 7 n N A g B AT &
BR, BCE SR AFE, — LSRR B RIS A AR A [ A RE R B, 45 5 A3 IR A N
R, fERJE N SRR AR R MR (EAER SR )5, AR B A 2 57 A
B, B2 SRIE B AR SR R B N 1, E il Tovb B SR E R R
Fe, IR BR AR RE ST . BAAEE AN T A REME A SR Bh 2, S EDHORIE T
W, AR AR IREE SSRGS IR FHE

)G, BRI A R I R B~ N TR R IEfE s AN ! R EZE (The New
Yorker) fRif 7 MIT f)—XULH T/E “Your Brain on ChatGPT: Accumulation of
Cognitive Debt when Using an Al Assistant for Essay Writing Task” . i%HFF4lnf %
HEES S, ¥ 54 4 18-39 DA N =R IR : 25— 4 nT DUl I ChatGPT Hiiih
S, AN Ul Google SFHH R MBI HEE, B =HA T LMEM N TH,
HRESE NINEAT S5 . et o e e (I, BF 7t ok B4 P R AR R A B ) 2 2 4 2 B0 T AR
IR VR ER L, LARCE A A I SC B SR s 5 803 70 B CARICAZAH R I 4 2 42
B & 0 AR TR R s, SILERRE RGES . =DHJE, ZEE KB R R B4 AE
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FHRBERY, AZH 2 IR 2 RO P B IR B BUI R N =S F T RBaE R, HiE SR
iR A B A I RS R A B B R LA R v BB A] s AT D 332 AR AR 2 i LA K A
RN o

I NS

NN RIRE 172 N BONHER ENAIARA . AR AR AEY), NRERAS AR T 5m 1,
AR RN, BAZBRAE RN . B, POVAFES 7 HT IRgRTE S MR A
FNRESD, N bBiEE TR, ATRUEIASH . IERAEE , 5 NSRRIk 325 .

RAERUE) AT RREREE” AFFE ANBRIAIR . RIERFEAZHE, A8 LRIt
FIIELPTCAIR” e NHIARYE, BERAZA S H AR RA RN . Pl e N “Em” BRs A
gk, LRSI AR AR, HERKREE, Ak,

MNEANLAEgNMAEEN, TEETHE, LTI AL ERK, TWERERZAM
K, PRROZENM T “ AR TR o NLERET DT PHRATRT TAESCEA &, Areit
SEEY, EARED AR .

EHE I, BARANTHGEEIRAT (Education of AD) ZHARFRMIMWIRER, AT
BRI AEFE (Education with AT ZHUNHEM L &HRE, HBHATHEESIHATF
(Education by Al) FTE&EEHHE, MLAME AN NBMMEE (Education for AT) HRZ&A
KABEHEN IR

NS B, TR, ANBrACi NI HE L ZiE i AT . PAA
RPN E T W]
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Beyond the Template: Reasoning-Driven Creative Learning
ELEA: BHEEERIeHERNES
EWLELF
=i

2025511 H22H

EZXPEA

| A e “
Y& CC8ESre... [ EMLEKTF
4

MURORAN INSTITUTE OF TECHNOLOGY

LOCATION
New Chitose*,/ '/
' okkaido
JAPAN

Muroran IT is located in Muroran City,
Hokkaido, Japan, which is well-known
for its beautiful natural environment as
well as it's long history as a major
industrial center.

Japan Sea 4

N s
@ Muroran City

o rot s,
£ acme vmare

MuroraniT

WIXPRA

2}} CCS s W T LEFE

Y MURORAN INSTITUTE OF TECHNOLOGY
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FUABE, SIS
contents Learn to clarify, create to reveal.

Q BF IS

A Small Story: From Copying to Creating

Q ¥ — Ea@h — HeY

From Passive to Active to Co-creation

Q REHE S RE

FUTURE CHALLENGES AND OUTLOOK

N EE8 .. () EMLIRKY

MURORAN INSTITUTE OF TECHNOL!

#2FIIFE= FROM COPYING TO CREATING

S 17

A Small Story: From Copying to Creating

MURORAN INSTITUTE OF TECHNOLOG

3 CEEESrm.. ) EMIRKF
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(B=)
S 1889F6R%

WIXPEA

T — vy
2{'» CCS s (% EWMILEXE
/

MURORAN INSTITUTE OF TECHNOLOGY

m FFIEZ=- From Copying to Creating

O F—HiR: KENE, BRRES?

k{ Muroran Institute of Technology P RNt SV
3 COS Bt (% TRILEAF

i
'/‘ MURORAN INSTITUTE OF TECHNOLOGY
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#2FIIHE- From Copying to Creating

O FHiR: BNERSEELZENT

RABHE €M
AIZ#iREITR

(&)

N EEENSTEERERN
L JAESERNIR

3% CCS &t (7 EMIRERF
0!

™ /T muroran iNsTiTuTE OF TECHNOLOGY

#2FIIHE- From Copying to Creating

O F=%HiR: EEHTECHES! j:t@u ,\_\g‘>j

A — ik e g g
235 CCS Bt diuce W T LEAF
4

uuuuuuuuuuuuuuuuuuuuuuuuuuuu
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) &2 F = - From Copying to Creating

O NIR=ZIERE, MEREIIES

o2l PEEEAR FIRE (EX) &5 7% BIMHE. FERGANR

*m"'ﬂ;}*gf%~ TR mm pF  AuROERNE. RERE

%5*%'2%“;@9!5 GiE AfEE  ABRSHEHSIES

k i T BIXPEA — -
3% CC8EZms. (7 EMIEAF

MURORAN INSTITUTE OF TECHNOLOGY

A Ea BAHBSAIRRE
m B - Background JAPAN EDU & Al
e T g
Q Al BEZ%: NFSEXRE—HEFXRER
Al Timeline: Symbolic to Foundation Models — Japan Milestones BoRELRR
e SRMEEE Ukl
BRI e, e—— | 445 .
ek Age . | - i
AIELE (1956) B—RREENHE i H
Deritcsts confersuos; | Fiem odéiahos 3 (A;I;);)Nel Transformer
o~ I
5%‘:2:-“) LSTM(1997) : (2017)
AN (1957) revives neural nets SVMSs  Sepp Hochreiter 1 GAN ChatGPT
Percoptron (19085)  Jieyen Schimidisbe (2014) (2022)
ATHER  @mImNt - SRRREEN
Artificial neuron (1998) #J#R ¥ 0eep-tearning

Turing Test ADALINE(1959)

Perceptrons
First “Al Winter"

Neural cognitive machine LeNet reboot (pre-training)

1943 1950 1960
1960 PLATO i+ SHSENS S R % HEESARRY
PLATO CAI system launched at UIUC ggmc:rs lr;sAR - E.,o:.z. I‘Wno:‘::l.l.:to 2023-2025
1966-1968 1975 SOPHIE AI-CAl 1997 IEA EERE(ESLITE (LSA) 4 Al
PEG BEMEXTS R SOPHIE, Al in CAl over ARPANET (E1EWaentEosay. Amasior 2008 RIiF#HR &
EDU PEG, arly automated essay scoing | 4900 By Gy Seremm i 1999 ETS e-rater i KhenAcsdemy SRl GenAl pilots in
1967 Logo JLEHRIRIEE | succy diagnostic student models Sicater spenstionel AES 2014 JMOOC BEFIgRES | "
Logo language for learning Japan MOOC ecosystem
1980s w
memm(- (RERBWPRE) ) 2019 GIGA School: 1 A1k + iR
JAPAN 1960s A 4 ! WIAPEA
CAI B (KSARTHG) A s ot ofThosiony s % s
Computer-Assisted Instruction pilots )V > (CCSiemels (y o %I % K i
'(‘ MURORAN INSTITUTE OF TECHNOLOGY
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E 1] 5
m 5 & - Background st

O Alin Japan Edu: BiE@5iER

Al in Japan Edu: Milestones and Shift Al Strategy 2019
Armeaes, 2019 GIGA School
, N T —_— 2019-2021
Passive learning o —— »
i G R L PO O R A P
2013-2014 JMOOC [3&) B s
Active Learning
INRREHEVE
Al Strategy 2020
2022
KFi: ERELARRERR MEXT: W#EREmMIAIERIES|

2023 2023-2025

utelecon b emamRstzee
Pl DERERRERCEDS
Fomma ERAIOHACHTS

HelEs
Co-creation

WRGHA K51
\/ Mroren nstne of achaslogy ,.-E:’SA Va3
395 CCS e, (M TWIEXF
'{‘ MURORAN INSTITUTE OF TECHNOLOGY

s — E 51— el coPYING TO REASONONG TO COCRETION

W XPEA

i R o~
;.};1') CCSTMCemorlor ﬂﬂ E%I%X?

Computer Science
MURORAN INSTITUTE OF TECHNOLOGY
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7&;”] $ >j = PaSSive Iearn i ng E\gffﬁ\;eﬁﬁfﬂve but mind stays still

Q EFRNWNFINATERAXENRESHED

Inefficient passive learning requires a lot of time and energy

DBFSEHE M, EROBINAEREELHRENE. BTEE. E5RE. REEYEA2ZZHFECH
1Ef, BIMKEERATHRESZERMERERN. SRNENRESIRE, FESHTLERRESEE HSRIRT.

For example, traditional passive teaching methods typically require students to listen to lectures, reflect after class, copy and
revise their work repeatedly before attempting to create their own work. Teachers then provide feedback based on fixed criteria.
Only after long periods of repeated practice can students improve their drawing quality and speed.

A k{ NN M;'.:\mnmr for '.-Z-’::EA £ =5

3 CC8ERws.. ( EMIRKT
Eﬁ]%ﬁg - ACtive Learning ﬁﬁfﬁﬁfﬂesﬁoning
Q LABFLP)Lchigsashs) Take Japanese animation education as an example
AlSEENES): EEEERR Al-assisted learning

HARFI 7 EIDRA0EHR, iE
RREERXE, RZEARS
B SR FEKFE?

How to improve my painting skills?

WX XPEA

Ay b o Tchwology S Ao
3% CC8EErs... (J EMI¥AF

V] MURORAN INSTITUTE OF TECHNOLOGY
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Iﬁ]%ﬁg = ACtive Learning ﬁfﬂfﬁﬁfﬂesﬁoning

Q KBFLP)LagEE s Take Japanese animation education as an example
AISHENES): BFERT "NEEE" MIREE Al-assisted learning

— X BiY: 1938SEER (Depthd Spatial Flow)
o BiER S e AL - ® 2FEMRTE (VisualRhythm)
LVN ——>{baseline image classifier —» 8 — E & § 3. 38 ERJE (MoodEnhancement)
. I g p 4 15@19858% (BalanceAdjustment)
) 5. EMATBHBRA (HierarchicalDetailing)
k.{ Muroran Institute of Technology :E:’EA ESTrS e
O The Center for
}.(\> CCS Computerseience W ’%Rﬁ%ﬂ%’ﬁﬂi
S . . MEMERIS LR
Eﬁ] q'g - ACtlve Learnlng From solving to q:estioning
Q LAB#FL)LahiExE Rk Take Japanese animation education as an example
AlSEENES): EMEAENERHE Al-assisted learning
— é " SHT: RE—BERIAENES, BASE.
3 BRER S e 0 E © @ MESREERRS.
L5)N —>»|baseline image classifier —»> o o BiY: 1.198EESESFRE (Depth &
Input network o & $ 2 Atmosphere)
' ' 8 = 2384 S518 (Visual Focus)
ey ot Technology hab it SO 5
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Eﬁ]#sj - ACtive Learning #ﬁfﬁ/ﬂﬁfﬂesﬁoning
Q LABFL)LahiEE Rk Take Japanese animation education as an example
AIBENFS]: iEREEE{RRLSR Al-assisted learning

BIANEITAHES:,
FAVREKTSR iR !
Al teacher improved
my painting skills!

—
k( Muroran insttute of Technology WIAPEA

v% CC8ERwa. (7 EMLRAF

Computer Science
MURORAN INSTITUTE OF TECHNOLOGY

Eﬁ]?—g - ACtive Learning ﬁfn“;gvgi:{ftf:?eslioning
Q AlEEERIEF IRIFIRSHEE

Q Limitations and Challenges of Al-Enabled Active Learning

BBR: ME(LERK PEaE: INfISCIEE MEW
ATBRICRF I B, SRR MR HITIE

REEROMBUE RO MEHEBIHS 1
:N)UE=N NS E I
Limitation: Lack of personalization Challenge: How to achieve educational personalization
::Z:?ngllep:ms,mwg; no process srﬁles“:ndeﬁp::vmide'yacgﬁ%t Iel::n’?“ ‘
: for personalized instructional support l ” m‘z:'ndaﬂons eag
11 Student
HERR: WTREA AIENAE 2V rocnae PR SRS, MRLLITE
B 7 £ - = N - REIEL u% =y
Limitation: How to integrate Al into education :;';m’ s ses frng B iy mvehanth

How to unify data across multiple platforms and There are differences in the teaching guidance
. build a comprehensive Al-assisted education system, . produced by models across platforms

RO XPEA

. v> E(Eﬂmsd;mammvo W E%I%*%

Computer Science

MURORAN INSTITUTE OF TECHNOLOGY
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02 ;eu - CO-CI"eation ﬁ%ﬁﬂ%ﬂ?}ﬁer into creative power.
0 FEHCAIRR: ERNATEEE (GAI)

Al in New Era: Generative Atrtificial Intelligence(GAl)

Timeline

e, TREEMEN", EPEAAGI

IeE: ZSLRBEEE. SHMESER.....

Function: multi-step logical reasoning, complex task understanding...
SIESIRE, AR, UL BES.
ThRE: SERREEXNE. MERE. HREE
Function: Real-time voice conversation, visual recognition, photo
Q&A

KESRHEERES), PTRLIRENS,
IheE: SESMA. BESERLE. ...

Function: multimodal input, cross-language information processing...

SHEXIERS, THaRBEESERED.
ThRE: XALER. BE. BhiF @E....

Function: Text generation, question answering, translation,
summarization...

REBISHNESEMEED.

Only preliminary language production skills.

2028 ChatGPT-5

ChatGPT

®* GPT: Generative Pre-
trained Transformer (4%
) |43 RS

Transformerfg XiEEHEHE T
BARES., AL, B,
BEREREN.

It brings powerful learning,
cognition, perception, reasoning
and decision-making capabilities to
large models.

EIXXPEA

T g
}{'» CCSEesmenisn. W TR TEKXE
v

MURORAN INSTITUTE OF TECHNOLOGY

H 8l - Co-creation BN RES

Turn generative power into creative power.

Q PAEZFzhiEeERH Take Japanese anime creation as an example
NovelAligl]: N "EE+EE+8Z" JRFINE NovelAl Co-creation

7= (Intention) $—4%L (First round) {E%8(Adjustments) #"75(Expansion) pkE(Image)

Keywords: masterpiece, portrait, MELE, BES
girl, long hair, detailed eyes, red and Fine-tune facial features and

black redraw parts

u #S_]E!r‘:] (Learning Stance) 0 SREaiF. EEAEEXID? Brief self-review each iteration

QO AIRHTXE, JMUOPEm Al as a second brush 0 HKEGBSEEARES— Check color & negative space
0 %SREEE: FMIEE/AE State intention: theme/mood/narrative O NS48, RAETUE From resembling to revealing self

WOXPEA

2“} cc iii%?:?'s'g:m(% TWILFEXZE
v

MURORAN INSTITUTE OF TECHNOLOGY
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: BT RLED
; ﬁu h— CO-C I"eatIOI'I Turn generative power into creative power.

Q LAB#FangEeERS Take Japanese anime creation as an example
ToonComposer 8l IB—KEH RREIELERL ToonComposer Co-creation

Input Output (ToonComposer, Ours)

Input images in this sample are from Big Fish & Begonia (OB&T),
used for academic evaluation and demonstration with approval

BEOXPEA

k ( Muroran Institute of Technology It TP e,
39 CCSstrii. W TR IEXF
/

MURORAN INSTITUTE OF TECHNOLOGY

: IBERDERLIED
m g ﬁl-l = co-c reatlon Turn generative power into creative power.

Q LAB#FhEEWERGI Take Japanese anime creation as an example
ToonComposer 8l IB—KEH RREELERL ToonComposer Co-creation

Prompt

“At the railway station, a subway train with red doors and a
_— gray body slowly passes the platform, and a girl walks

= o5 forward on the platform.”
Last Sketch

w/o Region-wise Control

RO XPEA

k Muroran Institute of Techaology T Iy
;{, CCS e W TRILEKXF
/

MURORAN INSTITUTE OF TECHNOLOGY
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j IBERNTALED
,#ﬁu — CO'C I'eatlon Turn generative power into creative power.

, 4 NovelAl
u ToonComposer ~ .

XESERBA
Text and Image Input

524
Generate k B ‘]
N
7N mmsey
4 Comprehend and Convert

)k

7ok Image Output
Video Output
o ,“—A—T’iA

Muroran nstitote of Tec s Fs

T EEE B, W TWIERKT
MURORAN INSTITUTE OF TECHNOLOGY

it 7 IBERNEREEN
7N ﬁu = CO'C reatlo n Turn generative power into creative power.

Q M "=70i0" B “BAMEE” 0 Al BHNEEEE

From One-Size-Fits-All to Hyper-Personalized: The Al Evolution in Education

ERAIRRRE-MELERE

& ESEe—E: TEEMEN, B TA—E" NZHES, SEFERAEE, PSRRI MA
Delivers generic, one-size-fits-all guidance, hindering student progress and stifling jejich potential.
¢ REREAR: FRERGSHBOZERZE, BUBTENNAS. BRFAERE, NMAEEMMRFENERNSLEN.
Confined to imitation and explanation, it fails to generate new content or inspire deep thinking, imagination and creativity.
¢ HIEMES— . GANPAZR, TERGMEYA, 55, BRESESHE, HIUSTNESHEEBEMEL.

to integrate multimodal data (text, voice, images), it cannot achieve deep, meaningful personalization.

SERERU Al TERAVBEE-MEWISE
Generative Al: Enhanced Personalization

¢ BUFIRE: EAAREIROTFERNHANSERTRFIAS, TUREN "BiEHR"
Adaptive Learning Path: Generative Al creates dynamic, personalized learning paths by analyzing real-time student performance.

¢ BERUBEKE: EARABTERFTINR, BRIHENERISHNERATIEMEUBEKE, BRFENREBESEN
Heuristic Thought Partner: It acts as a thought partner, sparking deep thinking and creativity by generating novel ideas and
heuristic dialogues.

¢ ZESEMHE: TRRAMENR. BEREFSESHE, SSXFEI0ENREERITEME MR,
Multimodal Hyper-Personalization: It integrates multimodal data (text, images) for a 360-degree student view, delivering hyper-
personalized feedback.

WaXPRA

P — mx e
‘ L ECSESg.. W TRIEKXF

MURORAN INSTITUTE OF TECHNOLOGY



FEHEEEFIEEE FUTURE CHALLENGES AND OUTLOOK

EIXPEA

) V> CCS Tttt (y L E YN

MURORAN INSTITUTE OF TECHNOLOGY

FFEPLEE SRBER - Future Challenges and Outlook

Q HAHBRRFAZ SRR

The Challenge of Co-creation Education: Privacy and Security Issues

0 A BSSHIBEFARIE Privacy violations behind Al education:

AR REER (2RI ? ‘ “--

Improving teaching quality or

creating a "panopticon"?

DAIKBTI IR LEEL Security incidents in the Al education industry:

-~

- O =
2023, Duolingo

©
b
kw‘ 10554 iE
. 100,000 students data

sold

2025, PowerSchool

FRFEMFDEIEHEE
breached 10 millions
students/teachers data

WIXPEA

V ) 6-5'é 'g;?n%i?:&hnce W ﬁ%l%ﬁ%

MURORAN INSTITUTE OF TECHNOLOGY
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FEHkEESRBER - Future Challenges and Outlook

O HEIHBERIRFAR S

The Challenge of Co-creation Education: Privacy and Security Issues

ARMEFAREER, BN ReNEEEN:

Public's awareness of privacy and security, government's high attention to privacy and security:

BAEREERG: B RAE
HEBOERASSEEUEHERNS

IPA: More than 60% of respondents are
concerned about the risk of data leakage

due to the use of Al

B HRIOMMICEOT, Alot+1)F41C
BT SEMIILONNE ?

ZRTBARXFMABIES]: FAChatGPT

FAITAESIOX, BESARTEERME
Several Japanese universities issued
guidelines prohibiting the use of Al tools

such as ChatGPT in writing papers to
prevent the leakage of academic
information

BAXEBRIFE R R/ FERE
BAIRYE{TIER, BRWRIRARTEGEFIAI
BT RRIP N ARRRA.

MEXT issued interim guidelines for the
use of generative Al, clearly reminding
people to pay attention to protecting
personal privacy when using Al

2!&?‘ NEPHNHEE
6N 12792668
ver. 20

Kilb(ﬂ?_!r - ERNERSULRENR
BRRATE o iatgsa5ORR
A AR
wAouN

D SAEEEE, BZNEFREEN "BiE ?

e When Al enters education, how can we protect the "wall" of data?

EIXPEA

N Mreren s o Tochaolagy e e -
Ay v{) C CS mecentertor (r gﬁ I % X =2
- Computer Sclence
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FKFEHEEESREEER - Future Challenges and Outlook

Q HeIERYIREE

Co-creation Education is not immersive enough

0 EIRTARAR

Learning state is invisible

¥, GRINEE/AR
ﬂ*z{aﬁ*. MELASE

Only clicks and scores,

lacking process signals (EEG,

eye tracking, posture), so
attention, confusion, and
fatigue can't be detected in
real time

0 FIFLEREIR

Learning and practice are
disconnected.

BREFANR S/ 2=/
Ri%; 28, LT,
IMESEHERX.

Lacks persistent visual

context and haptic / spatial/
force feedback; students can
do it on screen but struggle
to transfer to real tasks, and
collaboration and inquiry
remain shallow.

D SAEHNE, BIIZNMREEE, SR Liki?

When Al enters education, how do we make it engaglng—notjust theory on paper?

WIXPEA

L ECSERmm... [ EMIEAY
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FREHEESHRR- Future exhibition and Solution

Q HEHWE: FHPFEIFBND

Co-creation Education : Protecting Learners’ Rights

HOICOII A
i

#E+E Data Poisoning FEFAHEE Privacy Leakage

J&1 ]I Backdoor Attack

RN

Federated Learning and

Anomaly Detection - . X
Differential Privacy

Clean Input

HFER - HREZTTEIRS
Digital Signature E*D;!t’;g‘—;%’;;lénﬂ\ Neuron Pruning
BRI BB

Al HBLERRFAZ 2T

Al x Education Full-Cycle Privacy and Security Protection

e ECEEEr .. () EMLRXY
F R SHRIR- Future exhibition and Solution
Q RfE: RRASRSEEE
Immersive & Embodied Intelligence
TR ELIRE REEEE0E

WRKS MFA

Cognitive Avatar

A\
BEEORE
(BCl1 device)

Immersive virtual classroom
F4/l (Phone)

VRig®&
— BHES, (A3
MEIPRIANIHE.
Control a robotic arm.
Experience human-
robot collaboration in

(Physuologr:al

N K I P4

Embodied Intelligence

bxi%&ﬂiiﬁ 1&17
AEHPRFIRISEIRERM
Explore alien
environments. Run
simulations beyond real-

(Smartwatch)  physicaland Cognmve Avatar virtual learning. world limits.
- EIN
O TEEmRa () R Etetyses

Integration of immersive intelligence

Muroran institute of Techao
. logy

)~ v , The Center for
Computer Science

i
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Practice of Embodied Intelligence

WMOxPEA
T 1EXF
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R Reflection
0 BB NSRS HRESEE

Computer Science: Unique Strengths and Responsibilities

O BB BERE T ®E2: greE & mE3: mAmA
Reflection 1: Role Transformation  Reflection 2: Technological Ethics Reflection 3: Cross-border
MR TR AR M “TREIR" B “FEEIE" RLR integration
From “tool provider” to “education From “behavioral data” to “intimate M “HERE B NS EEEE
architect.” data” From “computational thinking” to
= "Al+" B, BiIZERE/9 “contextual empathy.”
IEAIFBREIIRRS AN, £ SRR, T "Alx" FIEH CSRIFERIE, BEFH
y sl . R
AR, AMBLORBERIKGE, S SUe/iRah/ RS REES. HRRERES, AR
BEIEORN. MYSERRR. 3] SORRGZ XE? Pt
Beyond just an automation tool, Al "Al+" era: Behavioral data (clicks,
should become a cognitive partner scores). "Alx" era: Intimate signals CS is more than coding—it's using
that supports learner inquiry, (EEG, eye-tracking, posture).The computational thinking to
planning, and self-reflection. question is: should we? understand complex systems.

e > B3 85 = = x(8)

EIXPEA

T — g
)‘,{'» CCS I, (y T TEXE
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WaXPEA

P S
T BCS i, (% TRIEKXE
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AT AR B ERR B HE BRI R R S RIE*% S

BRMKRE NI B

[HE]

AR IR AT A2 i AN R A HE N Bt iz ) 2 H0s Sk A =01, B T
i AT SRR R A R BRVE B0 52 SRR, IR R AT RO AR 558 B 0 7 5515
2, SAAEATERRE AT A R HEN 5 R AN B SR SR, JFRUHEA AT D0 IR — Bk
A, AN TR S AT HEDIRTSR S5 A A 22 SRR 22 . LAk, IERRIAAE N SEHE AL ZE 1
UL AT B2, RILT AT AR EANK £ .

AR IR LR RS, ST ELAEHAE AT HEACA B R, R HEERERA
RWEMBHIIPME LR Bk AT 2B, IR e S TR A 2 RGBSR
BEAT R, XMRLRIZ R AT IR IR EE T EE 2], A B TR R ARG S IR AN IR 25

B AL BRI R, & THTHERE AL IR0 015 BT e K2 HA A ok
BB, SCHRREAGILT “HOR. BRI, AT SRHRIGERE” |, RISk AL
SIRL R RS IR G, MR R S FT ERLAR B ACKE R 0P 1 2K T 32
Beo 2020 IR, AFATFEREIOSEAER G, SO B 1 THRECT AR 2 BRI R A T
B

VIZHIERERY (BAREIRYD | SSET R IE R TR, SCERL SR B VIR IR
AEEEDRIMAHE R, BRSO . Ba b, ALEE L (5] B SCHRHE A Rt 4L
L BAEREE L AL BE THRAES D

2 AR TR S AR T ALREE E DB AL S PR WG T, IR TR0 D 1 B (4 5 A HE
PRI BERIIRE ST, JUHR B TR AR SERR i A 2 S s P 8t (1 g
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AT BRI RSB RKFAHE M NERINEAR Bk 72, FERRAEM iz AT
ISR BIASTIG N, AR 2R R AT i [ € 0 2 SRR I — AR 7. SCERREE (2023) K
AT R AR RAERAT e T A, JRHIE M AT GBI TR SRR AR T T
TERCR, i — 7, FEHGE AT BIPEIR S SRR AR NIRRT &L Besh, X F 4K
o RIEAE KRGO AR AT BT A B SEEAR AT, IR HEORIE MR R S AN
B BLHHTIE L. AR, “AT AULR TAERB TR, @A S # ik
HS BT 7 WMBRAIUVESE,

AMERHEE, 2T B NAFES, SEEE R AT ERp R, R5HE
IMECE RS2, IR TR AT I EEE R R AT R BRI A 2 0 e, IF R E = . X
FOREARRE 5B BFh S “RS5H ) (DXO 7 . “RBEES (NIRRT 7 . “F%
B (RIR) 7 WS G. EIXE S, RIEE I E NG IAIAL AT ZhRE2E R 7 A
JEE RN AR ARG HED (AP “SEERE” ) B HIE - rioht . S2AEATTxE AT Sy i AfE
ERAERVEBEAT RS, DAL 1 AT el iR EAT R BRI, JFIT R VIR 18, AR 8 T
LR LS R GG R I, X AT W AEE R A B0R EAET AL A B R 2%

o

D
el

AN

2. WFEIATZH AL BREABE

AL HSBEN) “TR S (DX 7 L ‘RS (NN 7 . “T%E
(R 7 Ml S X AL A 1E, 458 AL EGRRIE A, JFREERESRE. g
S¥IAZ A R%:S] (Project-Based Learning, PLRfRIFRJY PBL) AO4F A, BILLSZPrit 2>
FUREN R, H 5T AR RN B SEAT I — RAVRE . 53 H7 I 1t DR Al A 1 £ s
B Biedh LA e AT B8 -

“TRSSIE ] (DXD 7 A2 DL 2021 AR SCHRL AR IR E U A B (i s R
TN AA B IR (iE I RN AL, THRIM 2022 FFRERSEE 3 45, fEMbIE T, [
BFHEBEPRANIIH : (1) AR (FIGEIS) R TR LA (2) AT AL R b A % )
Tee NI Mo AR5 Ja 5 i s Mk A N B/ E 3200 1.

NG5 A B3 H AE N R NAE 3807 2 sl A 2z e 1 & AR BOAEML, 0 Wil 2 AT
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fite] o ZNRALRG KA RAFREBETE . ASKIBATH N A O HEER®RIT. ZR%
FIpLHE, AEXHAT NBEAT THE RN, AR EFE R AT RHEMAT NROTEA . 0255 R
Ve, DA AL R AR R e . i EPIR,  REWE LATE 0 BB NRRRA B, il
PN TS

A AN M 55 > (DX) EBEhE A A, ARSI A B B N7 A sl M
2025 FRERUFIT B “B KT (NRAHTD 7 o BT, 2RI, N ZBETER
M S AR IS AR AL LS B, &5 & FARDLIBUE Bl — & ot Ik, wf DLEERAAE
BB VR 3t 2 02 e 5 10 T 2 A {5 B T

BRAh,  “RESE] (BRIR) 7 ERIRIETE SR R AT HEIEE IR, K B3 1 S ML AT
By AT /I . BB AR RNER S N E AR gTHE S, A EREHE N A\
HIERE. 2025 4 9 H, @i “RSFES) RE) 7 M “RSES (NRAHD 7 Wik
AR EAE, ERANEF AT T SOERA . M2 I 2 10 45 AR AE %0 2 3E17H

s =y
= o

XA tE I 7 5538 ) 1 PBL,  BARSCHL 1 SCHRRL A SRAE N B BdERE . AT #
BRI M EAR, BIETR L sEbrBdR e B2 e 717 o mH, AT f%RF S AR
refE B AL BB B S EOR, ISR TR s M SRAT 0N MR R Mk AT REPE R
HE VIR W B SERREE A LB A AT SR A, SAEATAR R TR B AT 3R LA
LA FIT NS BSR4, R TR Rls.

3. 1. Wi AT AT HKIBE LB
3.1 {EBNEE

ARZEBFE “FSE (DX 7 B3, & H 2022 55 S LA 2L R ML AR R B
NGB E « BUH K H B, R R s st T itk IRt g R 4 il g,
Bh /3 st X5 7 SRRINESD . SR IIETAE, RIS koA 22 20l AT 28 s AL

3 A 2] A NEC Solution Innovators, Ltd. S it i BUE 7 i ANPITE R 1) R4t “FieldAnalyst”
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CAREHE A ik, a1 B SEt

FEE TR, s ATR N S A PR B A . AR B S L S R AT 0 T
TRV N AT 52 AT AN RSB IR SR R i 4 RIC S BB Bk, IR E T b B R
WE I BUR O ARSI ikt =, siE RS R I X s i 7 .

3.2 BRRME 4T

ARTH AL AL T R LA N T PR AR A AT 223 1 IR N AOARIL,  SRIBC T i 5 o am 47 & DA
LG HEN R A R B . HALEZ, AL 20 pE s N Bt AT B shtH B RIS, s
AT HEMAT NIOPEA . iR 5% AT B R LSS Beta I 2 I N EOY 2R 2R, Ak
5 AT HEMAE,  RIAE 2 WL S E R A 2

T, T HENEYE, TR PR A B By, i DL R AR LR ) A B
M 7E . HAi R, MLV B EARPLE AR N, BoR LSRR T s prid AT &
Al W2, BN T R B AT R I v FEURT 8 PRSI et 2 T AT AL . T R AR
7R IR AP i e AL PR ) E 5 ) 0

seah, EHEECEEERE T, BT AN R e A R ZE . T R A
i I I PRBRAIALSE, 3G T B SRA. S AT R T BRI, AR R B R A AR
ER WA RN Eathrd, USRI GRUEEE N EEA, kAT NSS4 A JLATI TR] B
BEATATARAL, JFRIY T s s . SRR R JCHAREEEE F42 1 LA
INF BUIRF /0 BT 2 20657 B 0 I ] B A i 2 N EIGE 2 T« R RRT 948 H il 2 2 IR
JEEZECH

3. 3 fRE AL HENEAR R LR

AT W R PR R T, PR ER RS, 587 30 ¥ £ 39 ¥ HRL LR, H
Fs KA DA IS A RN R SERRESZ 2 “10 L% 20 JLB IR AIRZ . A An
Bl Z AL T 25 . AN E I H % 1 45 R M Z 1R .

B, MR AT 7R RN AT 22 B PR B EE T RS RERA
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fe i R H s . T ARRIINIR AT B LSRN RMEREAT 250, HED AR R AR 2 T 58 b
FWE, MR ZAR LA S thAh, ERE R BIR 2 A E DR AT
PSR, Kt NE AR E PRI EE A A N ATREE BL AR g2 e T 1
PE. T IXERBL, AN 7B AT DAL & SR AT HE & 7 2 (1

AR

N TR AT HER R SR, Sk it A B eI AT e ] R A (AT AT
HAEMECR) , 25 AT ENEEEAH LR . RS 1 dr, i T alpR &) IR set, (H2
FAATBCHE H B2 AT HEMSE R, TR tREE T AR L, N “ B2 BRI RTIR T4
A, BAERRRIRIE” BALA A RIS . ATH R E B AET, AMCEMEM AT A&
RIS S, I EOE I FR P A AU ARG, A SR AR ] S B ) S 2

4. B 2: KREEHSHTIEREREE LR

4.1 iEFIE

ARG 2025 4F 9 H, M “RISES (BRI 7O RS (Nt 7 E
T8, RSS2 NRHE W) BT ISR R E . TH 8 H B2, 2 05 Tl 52 3
BRI R TR BRI AN AR 3 L e SEAT AN IR, R AT A R S B A (ke i S5
DI BT LER SRR IE -

FHARBLI & A 2 TR RV 3 IR sh M B EAT T AL IO N e . AT ROSR
KR CARAERIAIE 6 2 00 J PEHED B a2 AR D7 il s R U5 B AT W e 5 X s
BAEmEi &, SCil 7 RS 5. SRR R TS BB 0 45 R A S AR AL B S ST AR, HEAT

T WA
4. 2 BRI 5 047

BEAT SAIETH A ) 90 T8 R 44 20 75 B3 NE KRS 323 N I Al it S8 3
W, SEIEBNEE A LR R WA ). AL S T RIS A BRI R A
BRI RISER IR TR E, DR UTE R OE 1 AT LE Hilr B .

N T 1 GEEEAT BAREL, IEAT NRETEAMRSS . SRRER, 23555101
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AEE, AT 4 N TH, £ RNFRFE-IEEB (296 /N WEIFILR 1RV K AT
N, 3 K.

MR T R E AN NSRBI AT RAFHEN R G, MG ARSI AN 22 S
KARL, VEEEZ 02 1 (0~100%) o 13 ML RL S prA RKTERN 22—, [FR
AR TR FER BN . eAh, B 7RI TR ORI A (N Bk, ik
WA T R AN R, I A2 . PEAEGR 2 NIRRT .

I, FARBEDIWE, KRVTE AT R A B AT 1 SEm . i
RA T, FTRLLERS AT AR R E B M AR B A, TR A5 00T AT H#EI
IS OR A — S0 B 22 T i

4. 3 S S5 I0UE AT #HEMBIE K # S EE

Mra R, AR E B RE R A, Lhs b, BUSKRE EAUETER 2 N
PemfE (B 0 5 1 M) » FRB A EEE . R, ACFEERE, BT ok
FARFRNE, FTUCRELT 22 R B T 6 o IRIE BT IEE R, Bl 78R
TR 2 fiEAD) REWM, T3 LRSS . BTN 7RSO R BUE
EFETFELRE, HOXEMYUS SRR, BT TIESER “hrifEfE” st

i, AEREEEE T, BORUTE AT VR IO T o 2 A7 . “3 AL
ERRIBNT BEAT U AR =S5 T B AT R PR DG & . £ AT HETI AR, RZ K
VB HEN AT, SRR R AR WE . M izWE, ZEMEE “T Lk
M1E B B TS, AR 1 AT HENSC R IERIERE o 2E ) B AT LA TR BE AT ok R Pk
(3 EEAIW R, ARAERE AR SR Z XS 18 . XL SRR LA NS AT 9.

AR EGN I STk 5 QUSRS , 5 AL HEEAT LU, 5 AR 5t R
1AL, X R R b SRR AT HENMEAEWIRIEXS SORALER, 8RB
WEAR R P EENE, VIS BB A NEA Ry AT AR T2 . B2, WREELE b
FINIRZ, BUORA AT IEad R, KAEBERWEICF W AL, AT HENZE R E S 1
o Bt TR AT AASRAS B AR A BRI S, ARG H S e T
B IRR P S AR B R AR RS
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5. B8

A TR X A 3 P S W Y A S O R R AT R, R 5 AT HEDN B St H
SCEH R S o SAENTVGRE] AT AL HEMZ5 /AN B SR A R Z AR 2 5, JFIR AT
RN 5, EHE PR AT B REFIRE

5. 1 AR AT #EJUBEAT EFIE W AR HF

FELLR LA X RSB 1, i AT HER I & E i E RS I K ENRA ], 24
MG THE BRI AR R ZE AN R 2 o 5220 AL LETERE R AT AT 2 2 2510 kAT 4=,
B 7 ANESE AT F 2R e s, B AR R R TR B A SRR 1 RO R T

R FE T, AT S eME AT HEDMEL, T2 SRR T EHNE et A 2 L% AS
RIS B AT 1R PR IER IR AL BB A H A, /2 AT IR EESR N 3K IR 4 A

5. 2 SEFFAEIEAI LR AT HIRES)

LU 2R R 2, 24 B OIS EEE, JF S8 AT 2] 55 A
RAVERHENZS AT T R AT T MR T AL HEW DLZ (A) PR B9 SRR BIPE (S RO SERS, AN RE
TR NSEPTER AR RS . MLk SHEIR LSS EEEK. AR, SEBIN 1 AE A% PR XE A 155
T, AL REABURIEIER, AT HENAD AW %2 7T L AN

BeAh, fEm A ARG & b, ARSI AR, ERERAPERES, RET
B CHIE S U8 HBOAT AT RSSO RS . ZA W0 TR St L, RIAEE
HR2 52 AT A BUE, 225 A CROEEM I K BUBEAT LU, (R A 35 5% e A2\ T b
VIR . WEETE . SEVEMRE . SRR AT HEMESE 5 AT A4S S 34T IR
bF, e 7 BEEE Ja B AR 2 5 T AR RE D .

W Eprd, FANNEEEE S, A TR AT HENEED B UL AT N, X ] Pk
7 AL RIRBE R 2 DB BB FRIR S AT B, PR EH L RIEH 2 H )

110



5.3 Al EARMEHLEHFEIRX

WX ARG, AN RATNIE AT HEMAO IS %, 2R E R T
N B P PME TR AT HEATSEEE 7 A6 AN R R AEAN R BRI o AT — D51 a] LA
PO AL F R EH WG, SOy ARG BURME R SC RVEDLRGRTG . BB IRt . T A3
MM BN ER, (ERAE T HWE A A 2k R . 2SS TP R, i
DI Sz 3 H SIS SR IR K I =

IR AT SN EIEAARW RS RN ST RN AR, FENER 752 ER
ARG B ST, K AT KA E B EREMINGHE K RS &, e 2
AT A o XSRS PR S RRAE AT IR 2R TR H0E S A3 B A

BEAh, IXFER SIS A BT AT I E ARV R R A a2 AT A RE R,
IMAARAEKSE, BRSSP ASUEI AT AT ZERREUR, XA LU AT RHAR
DS ESRIRZEAET, —AFRT AT MARKILA LB ERIRR AL

&, PSRN .

6. g

At AT AL e VE AR S HEI A 12 I B0 e A R, ISR T
i AT SN EE R AR ERVE RS2 2T R, R E T HAFE S RO 1AL, DLAT
MEE R DI B w2 A2 2, BRI I AT 1% ST HARFIHEN 2% 4F . ESH) 2, did bt
XA H ORISR AT R, B AT BRERYE, JFAIL T AT A Rk DL 5 AW
M EANK R T H, FENMAES RGNS, E97 7H B CriE S E TR e .

AT AR R FREE T, XA BRI T “AMUEE AT A T AR, &
5 AT —88%” 12205 Bk AT ZERREEE, IR EE S TR AL 2R LI &
BT, ZAMARA BT AT I E IR AAR NG R IR TR ek G BB RE . Ikoh, 1E
5 AT RIS, XFER A R AU Al s feia 52 o), th2 IR T sh i 57 -
R HE RS 2 2 SRS B ) 2 il o
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B Ia RS, B DRI IT AT N A GE AL & BRI 5t ik, iz
RSB A TR R . A Ja ARS8 53 DML & F,  EEREE BT X A A2 I s
TRAIN 72, W& AT AR 2 E HTHELE .

£ PN
SRR, (nod) . B BdERLSE . AT BOE THRIGER] L.

https://www. mext. go. jp/a menu/koutou/suuri datascience ai/00001.htm

(ZH 2025-11-06) .
SCERELEEAR. (2023) . K2E. m AR AT 202807 T R AL FE.

https://www. mext. go. jp/content/20230714-mxt senmon01-000030762 1. pdf

(ZH 2025-11-06) .
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BARBEQFRE: ATHENHEIMNERE NEW

EEKE R A

W

FESMER A BRI s = AL THENUARBE . BORAE. BREL A R PIRE. DA
ChatGPT NACER A MRANTEREAR, AIMEHE W RBEARERTH MR S 5%,
JFRERGHEAL . B IS S BREII G I T H A SR SE, RN SR FOPBNLIN RS #
BAR RS B SR BEERM, AMEBE ARGERBOR Fdy, MREL A
HEEY, BUTHARIKGE . B SEORME B, MR AN RBE RS, B
TN B RERIBORIERE, HESNIMEBE MRS IR A R IR TR AL

ReE

NILRRE; HESMERE; ARG AYLIFE

gl

jlfl3

BORGINEH A Z A —FRAYER) . AR R, B0 “F R AR
JiR B E T A R AR T B SR, ASRAS AR SR 405t 0p A0 1 HAR A% (0 R
PRYE GESIMF, 2024) . PEAIMEBE SRR EIFARLNELES:, M 2IHARBEER A S ARy
fibo HESMEEE MBR R R KRBT 1 7 s s AL AME#A . tH RN BIE S
Fo BEOMNER S AR REIME S = Bl AMEEE BRI AR S ERE
B BEBEGR AR REEKAR

BbrBe BASRIREAMNEHE (20 AT 80 EA—90 AL

[ A AL A BRI T P8 T, AEROR S S AR AL SC B R R T R R A . X
B BURIAZ O BOR B 18 5 S %, AU IS & e B o G AMER AT “EE
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AR WA, bR S R ESMEE IERXGEN “CBORGHE)” Wt I g AL AR

20 20 80 FANA EH G . LI, SMEBCSXS “AraEIE SN T RiE ) ——1%
GUIREMAGEUT D H AR, B SRR SIS Z IR, TS 5 S0 SR Ak 7 iX—
Fo W1, EWNERIMNERRMES SR E U OR&AE, “WEERNMAETT, HARRR
N R, WA S B4 AR BB SCEITBORN,  “ S 5 Sehe 5 ok
N7, BBRAR T HARRNH T (ESIHF, 2024, p. 7 o B FLRENIMEHENE
ARIERBEE T LS NI AR, R FR T R R EOR A E R4
EHUM

BB THENUERENE S (20 A 90 FEAR—21 D

20 22 90 AN, M ATHEHL (PC) HECFHORKE S HES) 1 ESME B E AN
“THENERE)” BB X—M B IO RHIE R “BNE 5 R = A SR = a7 “if
FNEARGEEHEARBE” , bWEEIMEBEEN R EIIZR” Fin “ ZHEHREE
A7 o PEAMBHEHEAREX BRI “Bh” RIE—— T T 75 T SR S
SRR, LB BE (20 4D 60-80 4E4L) , BN EHEHEAN “PCHIIZ” IRE K
Herm e 20 el 90 AN, —HERITIEHRR TR SIEST LM ENL G 1995 4,
A R AME B E R B “20 EZ AN 7, MO “ e E R TAMEBCEER Windows &
G WAANLE” GESING, 2024, p. 14) o 2004 4F, HAE LA (KFEIIEREHAER
BUT)) , BIWRERH “IE TR M08 2 AR, X —BUR RS
WLGH B AME 2o I (R 8T 25 (GBI, 2024, p. 9) o BURBIS T, EREMH “iES%
IS ARG T ULERAR ” RS, “ S AR T R SR B SR . 7 KFIMERE
ETE T HEBAZHME S GESIN, 2024, p. 9 .

BB B BRMER R (21 hay-E 4

bEE N LR R WIHC  RBARBAR IS, T ESMEBE BAR AN MG B, %
DA EAE, ARSI R o PR R BRI, AR
BB IMEBFE N ARG A B R R AL, PEE AR LR, BEAEZR DA AR iR
WD VR RIS FREME, Mg “ BARBEERMN AN RIS, HHE
57, RFAERMORGE S SR GEOIME, 2024, p. 264 18) o IXABTBCRRELAIN[A]
R, B ARTEE HIE S SEER RS, o BiREE % HARN A L5
Me, A DLSE BT R ML, S BUR A SME BUF S W BT IR 2 TR 1) B AR
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o [ SME BE B AL BB BORAS 5 (3R, BLAEBE BUM AL & 2 i
AR, EPEREE AMBEBUTX B TR MEARFBSERARN. P EIMEZNNHE AR R IR KRS
Pi7 “shiEpi” 2] < EhiTt” MR B, BUTIEAREE DL R SERIE hE. B
M (SRR E BB, BUTRHEARFPAAYEBE “ TRIR” —W i S SR = AR
DT 35 SR A Bh B, LR SR 35 B . SU ARSI, 3 B BRI B A (6
M, 2024, p. 4) o THENUAEBIMN B, FUMFMGEEZ BRI RAC AT NS, FRES
BARRERIE . W2 BIREES, (BRI RN “@gUBIR” , RRBEBIT AL B
e BUTXHAE AL Re BRI BT, A BT RE i B RS AR U« 1T K
7 PR CRRRT . IR (GESIME, 2024, p. 22) .

xR 1 NLERBREIMNERFZR NG RSB N E

£, AR 2 E
55 FRALEREE. AR
F RS 1BuE
ins, HBITEAR,
B E¥T (X,
2024; BARRA, 2006) .

I A4 FRAEH 5 M 37 5¢ YHARAE H 57875 1)

BUmRE HEMLAE B R 45 ik 20 4% SR
SR, T H, & iz XN
AR IRMEFEEMEZHR | FAFEARESE IR E
BEERE, wWBEES EECR 5 R BTN
Mr5 AP (S, 2024; | [EfENl (FHEL, 2024;
W% & EOVLE, VPG & P, 2025)
2023)

L L 7o B REERIE BEAE SEARANGRAT A,

WP EIEN AL T
S TIT e 1 55 7 A (e 4t )
PERYE, AIFrRE A E F
fR LR R RE S (ZEMESL,
2024; HHINSE & BTG,
2023) .
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REHE

FE S R DB S 5 1
IS (5 S AE B 52 s
SCREDLEE AR N L AR 7L
AFPMERTEST: LI
FNERENAERS HiE
RIRE (BALIE, 2025;
gk, 2023) .

e BT,
FCHAT AT I CEA
7 PRHRAE T SE; W]
RE SR AL REN “ A
W, BAIEEZRE N
SR (BHESC, 2024
SRR, 2024)

HEEHESN

H 3Lt 5 2
AT, AR
ks MR BdE izt
AT 5 ST PUE R BOR VA
feEEA S B SEA Y

BN (B, 2024

ARRK & VEMTE, 2021) .

PRARIEBEHEE, Xif%
Gl PP AR S A Rk
i AERRRA S ER
2 AR S L AT BE
FEHI AL (L,
2024; ARRK & VERRVE,
2021)

2022 fEA, FEE A TR BENF T 9256 % OpenAT KA ChatGPT, LAFLIR KA H ARG = HLM
SRR ), TEABKVEREA SR T E R, AR EE BN TR AR RR (B,
2024) o XTFARE R B S PR T EBENAIA N REAE (BNE & BOE
fE, 2023) o HITIMEHE WL TAES RIS SRR, A0 235 S Bhe
BAR KRB EEMEZIW (B, 2024) ., AT RT, AT ALK IMEBSE
RIS (O RREE . “Hamik” 5 “SRIR” o EaRW AN, AN LRI
HVEE S E RN, EEW R SEAHE AR LA IMEZITIMLRFE TS (Gao,
2024; SCAKTT, 2024) o MHSCRIRNI TR, N TRRERAE N —FaR KR40 TR, BNFHE
WIA B R, HAEE TR im BN BUTA T 8 & A Thfe (Gokos,
2024)

—s ANLERENIMNEB T RRRIREE
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NIEGERAR, FpnlR AR IE S, BN 24T KRGV T XONESRIMEH
BIEAWHNE Jy, S @A, B ERESMERTT R R

(—) FFRAR B ERRRT

N T BRI o B OTHRTE TR BOTM K B B . MU 35 S R R . e G0

i, BTTRAE SR AT R BT R ER . AEBRE . WG S AR S AR
(ZfE3C, 2024; FHM, 2021) o DL ChatGPT NARFEAI AT T HAEMIRIEBUNTE S, 7R
BN B SIA R RA IR . ARSI 2B BEEMRL, 0 24 S AR
BTV RECRPEAE (33, 2024; YFDLE & 808, 2025) o iXFh “WRFIAL” (44520
R 50 i [B) FORS ) 5 22 s 3 N 381 B 5L P A0 v B DB R B s sh b, filan ik vh-'& A 8 Rk
PR BB RFEFAERAMEZE R B Ea BAE B RE /1, ATTSEIA “ F1iR
32 B ) O IME FEAEREE T A EHAE (BT, 2024; BIINSE & BUFLH,
2023) .

(=) FIHRHMELS B E40

KIABLR,  “BIMMEZ” REAE WEEER, (AR R SR RIS e DL 58 42 sk
o NTEEEONMIRME 7 HAR ERRRTT R, BOESEE ML IIZ 05 G,
2025; ZEMEKE, 2023) . BAEHS RS (Intelligent Tutoring Systems, ITS) i %
21 G RENS B I o AT LR (2 I AT R, REHEIS I L A 55 s R S s, AT Bh S 1
BESJNE BRETZE AR & U, 2021; WFDLEE & AN, 2025) o XFh “FAT
7 B, TR T ARGIRE “—TIY)” MR, EIESEHL T PR N O EE B

(ZHik, 2023) o BpAh, NTREBET AT LM RIEIELR “2fh” , BN Ry 4E
PEALE MR MBS IR BRHER R S IR SS, WMOKHIA R 1% ST S 5, T 22 AR m
RAMFTE TR, HESH B BUES Il m & 55 5] (M, 2023; BIRRA, 2006) .

(=) EFTREYIGRIRHENL S ESL

BEF AR b MR IR, FEREAHMNERNSGS] . N TR Ntz
BT RTETARA RS HENIZR TR . A E GO, BT HANEHRM (ASR) HORI R H Aei8
P SIE IR BT R BT BT, JRRRALRIRE . BRI AR Rt (AR & TEH
i, 20210 o FEEHIRHLEE AN (Chatbots) NIW] DAL Z ALt 2 ONIE PRIz 5, 9
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FIRHEEER . BEIMXNEA NS, AR TAEGIRE BRI A R R (L,
2024; VPl & BP, 2025) o FEEMENZITH, HINSIEVHE (Automated Writing

Evaluation, AWE) RZFEMEHIEINGIFFL IEEL. P55, W AHS 51 s, FEMA
A GRS TR AL SO @, ARBIEUT HEAT KRB I SR (TP & B0, 2025) .
I, #REEMIREE (Intelligent Virtual Environments) KZH, ARG &
I FE8 (5 SCA S BRI B, AR “fih 2 i IHE S 4G isHEe ) (ATRISE, 2025)

REEARRAE IR AR LAAAE, MORAH T RER, JER T — A RYERIEETEIA . FUMBCE R
FFRT R LIA A I8 R IV ATSE, OIS EIMR I 1 SRR 2 7 (XN T RTRS 77
1A S SRR = AL i e dl . SO N DR RESR G 1 SRS HER o B e ilh,  AEILRERS G
B A XL SR SR IXP RN R, N RGN R IEOHMEA T E 8
He. EHEE. EAMNENESHEES RS,

= ATEREIMNEHEF I RIS R

RN TR AR TV HUI, LSS P USRI SLF A P B A A
. AR KR 2, T MR & (eI A ST

(—) BgmmemEi

AN LR RESROK I SCAR A e 77, ST EARWAB M T T R A BB . 54 w] DL
S A AT THSERAEN BE51ESC, FEamortan, wECUA R (B, 2024; =t
& BUOFLE, 2023) o SR, LS ARG B ONERE RERTE T, 0 AN T BRI FE AR T e 22
HIg5 B m b B YERE )y 1B S I RO R AR N AR BBk, SR IR A L R
R R, BRI T AR R e dTRE T R ARG R IR T) (UK,
2024) o WRSEA ST R AT FRIEHIE R, [FooeidiX— 2 R HEER OB B, W]
RE AR I “ B MBIHTRE s G CIN=E & BOEAR, 2023) .

(=) IR REHL

BEE N TR BB AR IR RIS . SRENIZR. 1Rk St BT S5, AMEZUTH)
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118



A T HEOR BRI EEEMPUOAFEEYL R & AP0, 2025; EHER, 202D .
“AEANTEBRZEITA—E WA TGRS, (H2 TR PE N T8 BE UM pr i
KA ORAR I, RSHEML A2, 1 BOTRE AT IR O RS 7y (e, 2024 BIIn=E & BRI
1, 2023) o FUNFEENFIRIBUEALIEE, FHARNAINBIE. 9138 IMEE R
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FASREEAS Ay JCHEAIHE X LS AT T H, W] RE S 3 AR AR T R B e 52 R — I SO
i, BMSCACZFEME, A A S0 SCAL MG lE, X S5HESMERE MR A H br
HIEMm UKDy, 2024)

(9D ik

NTEBARE VIR N, E51K T —RIVE R EMSIE @ 5, FAERNY
AT REEE . ADNE B EERCREF AT R, AL RRRATH B AN KR I A 0 XU . AT B5
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