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P58 F 5 (Wang et al., 2023) . FREM S | K
PREFEALR, AR NE MR RGBTSR “HF
H7OJEN] . — SR AR 5 B S E A A IR
A Wik 58, DAIR G5 55 22 A%, R i 2,
R 2 G5 g 1 AN [R) 35 Bl 182 it 4% 424 (a8 4 /e 4R A
), K FRIR T oK 24 28 /9 0T 37 18] P (Dutt et al.,
2022; Baker et al., 2021) . #H 3¢ B 5 1 8% i JF & FF
WL HAERENHE RN TERET B, B IE s AR
ZE W 5B RE 42

I AEBMETBEE “BARPL R i

“ANamRE” o BRRERENTEEEE, S
KK SE TR A B RE B, WU 1) SR 7E T 5 A
PLCHN” MR AR X AR D
Tvi) {40 A R A AR b 2 A 0 S | B3 g L P
VERE 1 5 41 & 1% K AE 1 (1% 42 10 & J& - (Fan et al.,
2024), ey “OESEC R RESR AL BAF CHUT E
TR, HEIRBUIE A E R E AR L RS A
=5 T (149 4% 0 AF F (Shin, 2022) , T3t BE 200 1 A
BYMEN B R Im S S R B A A
G BRHITE N 2 FEMIA FIHELS, B A H R K
JRIGZ MRS THE N LFIE .

B R ERS RREZ

(m)ABEHFEAFIL “ RALRM AR 8
TATHE AR

ARTFERE T RN Mg, T
N3 17 W R K MABE LR it 28 ) LB AE 2R 15 5
A

HOG, AR REE A U RS AT
TR T A E N B IR s
21y G RIS E oy P SN 2 NEE U CID RS 1678
RGBT IR T BEA BT 4
ARYEAUE” B “ ISR BRI, T “ ¥
i F— A TR BEMAE—2 0 B =JC kA
KA, BB T NGB X3 | B Bk R 5 B
Sefh, Bn T O —Ir Br—osR— T B —fi e
HORCHR PRI REALEE, JFRE BB RN« F)5 R 8
AE N R R VO IR O SR . X —HE AU X
NE PR WAENLBEL R Gt S bR S 3 %0
BTN “RRERAIE” IEIA R [
BB

Hk, “HM—NTRBE—54" =JuthFZ
S ZR G VU E SR AR, R R R A B
HARF AL Oy LB AR I T ATl 5o B SOHS 725 0
A S RN R B | Hea o, TR RE
T B DR DO 37— A A S Tt A2 - B AR SR T 1 2 T
SFRMRE T B T R A AR N TR R 22
S AL RE G S FoR kR B TR AL R R Py
IR A A s RE )2 Al 1 5T 5 AT U 19
HIPNTHERFE T Sk AFERTFARA
A R T RS S LR E—
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WOBTH " 192 2GR BIHES . X —BRAR A T
“HT IR B S B MERTT

B e, AT ST NS FE BRSOk
WA BRI NEAARE” = R0 R,
b E RO R R A S R e 5. BFRE
KB, E P2 5K TR D R NLEI R,
TETRMABEIE S RGEEM . HETES T A
PIp IR AR 2l 20 TR AR [ R BIE 2802 B S 5 SR AL e
Sk, B CAERPER AL A PEAL LR </ 4 0
H+ATPME SR A TR A ok R KRR
W R AR B, IR AL | AR A T S 5
B I8 5 RS A AU E N B A TR R, B
“OLANTI 55 UL, B RO IR 2 e 0
ARG E A SRS

(=) Bodt 55 35 AR S KIAF vhr i A6

NEDRIZE DI AR, KK VLRI R,

DI Sh B A A i i 5 58 35

DGR S N TR G R BE Rl & o
SRR G R 2 T 0 RO AS Can TR =%, 0% o0
DRI ) ARG R ) 5 3 R 1 S AT A T 4 B B
(Zheng et al., 2024) . A KM FE TR K 2B N &
HRBEARSHEFE YRS G, IT R REB I e
B AE AR T RS A oM R i “ IR ALY N TR e
ke, LIS 42 Nk (Lin et al., 2012) .

2) 52 R B SR U AR R . Rk BF
RKHEERNEEE STEAM 25 | 2R H X
o) db o S AR A % | JT i e b i I AR
(Cohn et al., 2025) . BEI 327 & 2% [ e 5 N
TR REHAT Ay T, IERIA Y A HE SR 5 A8, &
HoAagE 25 (Edwards et al., 2024) .

3V KA W S AR, A4 I
WS, FR G % A KR PRl R g x) 24k
JCINFIRE . A E5 2] 5 RGP RE | Ao
AR T 2 WO N R IR 2 52 A EE T XA A
P B AL L AR U O 28 25 W TR A8 BHXUR: 119
AW 5 PEAL HLH] (Wang et al., 2023) .

4) AR T AR 2R 5 S BB AR, A9 ST
B E R, SRR RO FoE R (R
TaE” “HEFARK T ) SR REEOR RS BT AR,
B E R BB AR A T b [ O L BR
[ “ NE PR Bis 5E
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JE” P ) 3 2 AU
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P, A 0T R0 P BUR 22 L5140, 24 R S e A1 3
Ak E AR, REBFRSS5MEZEHR. £ EEKD
iR

1 B K5 X2 1 Ak SR 5] 40, 75 52 5Ll
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BOR R “TZ RS 7 5 A3 ik
HEE 7 B X A, S B PR RO R R
T AR

1) il 2 TR 1 T RN 55 A B AE < T
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Wl 9 % A I 52 1m0 (0 N T2 R A 12 34
MBI L 2 5 RARY L), AE AR E .
o7 55 B0 A BT R W A A8 BRAT 2R S iR B
7 3 5 A L . B B« el i AR R
B (Fan et al., 2024 ) ; AR 5, W7 LU 4
SCREARAT L IX | i s B sk R HE 55 2 A ) FE R A
WS HINA TR AR LRI,

2) ) FF T B B AR E SR IRAR R Oy
wEGIE BT BRI 7 SEOREE &, g sy
HENTERE™ M 5K 0 BEERAEEbR I, 22
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45, 2023b) 5 R RRRE T0UZ SRR S50 S A E
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T (0 B B | (WL, 2022) 5 SRl IT 9 Bh R AL
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WA F M UCE, 51 F AR LR, 17
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2. AR BT S, B E R AR A Sk
e [a]

D)L BRI “ HE AR 5 2E S BoR
07 HEB AL A VAR AT, 2 R
SR T B BTN AE BB R HO R 2 AR
2 5 19 H ALK (Phillips et al., 2020), 1 75 il & 7
ARHEHE AW LT RPNl & JRIG 2 . #iE S
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i, S BK Sl AR N B O Rl A e 5 92 ey “ 5
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R A A% 0 B SR A T THI 1 23K, 48 78 A7 AE 1Y [ A
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Human-Al Collaboration Enabling Large-Scale Personalized
Education: Ecosystem Building and Pathway Innovation

LAN Guoshuai', JIANG Qingshuo', ZHENG Mingyang', XIAO Qi',
SONG Fan' & ZHANG Yichun?

(1. Faculty of Education, Henan University, Kaifeng 475004, China; 2. School of Educational
Sciences, Nanjing Normal University, Nanjing 210097, China)

Abstract: Artificial Intelligence (Al) is driving a systemic transformation in education, revealing a
core tension of a mismatch between standardized mass instructions and individualized learning needs.
this study

examines how human-AIl collaboration drives "large-scale individualized instruction” from an

”

Grounded in the paradigm shift from "instrumental application” to “ecological reshaping,

educational ideal to reality through structural reform. First, the research traces the evolution of Al in
education from "intelligent tools"” to “collaborative partners,” and observes that current scholarship
is evolving from efficacy validation toward paradigm construction. Second, it develops a four-

(13

dimensional theoretical framework integrating role positioning, interaction modes, data-driven

mechanisms, and ethical synergy,” to elucidate the internal mechanisms of a tripartite synergy among

»

“teacher leadership, AI empowerment, and student-centeredness Third, the study proposes a

practical path for constructing a "Teacher-Al-Student” tripartite collaborative teaching system. This
path includes the deep integration of technology based on disciplinary characteristics, innovation of
gradual pedagogical paradigms, subject-capability development with multi-level governance safeguards
at the "macro-meso-micro" levels. Through a comparative analysis of typical practices both
domestically and internationally, the research distills insights shaped by cultural adaptability,
technological inclusivity, and the authentic essence of education. The essence of human-Al collaborative
education is to construct a new intelligent educational ecosystem centered on holistic human
development, guided by the professional wisdom of teachers, and assisted by Al as a trusted
augmentation partner. The study provides a theoretical blueprint and practical trajectory for achieving
the dual advancements in both educational scale and individuality, as well as equity and quality in

education.

Key words: human-AI collaboration; personalized instruction; paradigm shift in education; hybrid
intelligence; intelligent education ecosystem; teachers' Al literacy; tripartite collaborative teaching

system
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