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1. BE SR IR R E B

P o> SN W = sl X G e T 7 = (T N 157 3 £ T T = I T < R 1A el 51 L R
ZF )& (Fullan, 2015). Joig & H 32> (PBL) J#E) (Barron & Darling-Hammond, 2008), i /2 “ X"
SR ) s M, e A BEL D AR AR 8 A R T BOR 2 AR mIAT, T 2208 TR g5 AH OCE (B . KK
A Z [ LA GA B IE A A fE 2R

& 58 1) 30 E BRI 9Y 22 MO 7] 4 8 A sl iR, 33X 26 5 1k B AR R A B 6 — 1o 200 %) i 25 5, 20k DA
WSS et s Bl h S AL i A . A A SRR A B R )y SR ol AR R4
F RS AR KBETR R SR 7 X8 AR ALt S G SIETEE RN E 4G, 2%
GEbE T M LAk B ) < BRAR S

2. £ A SR T R

AR, THRAT SR 1Y A e O PR IX — S A R AR AL 7O TR o AR AL T ORIE S LA (LLM)
(1 Az R EAR” (Generative Agents) £ AR A B, A5 3k 3 41 S BADL A TR0 1) Tl 9
e (Park et al., 2023), 55003 T & BB (a0 yC B A sh AL . Deffuant £ AY) (1) Agent AS[A], A= A
AR RS ERAICICR R B A ARIEFTLERT . EITREREE AR A7, theiE
— R A AR XA A A R Gy 3 e i el AR AU

TP AR SR A A5 4 — e PR L R BUR AL S0 %= A T BE . X A B LS g
FATAT L BA AN A 50 MRS FUR 25 oK 098 REAR, WL & AT e T8 X — J0URT 803 Bk ), oy s
i HH IR \E SUCHEEHE, BB IE A O &, BZ9M B 2 g 1t & el o

3. BB MO E R

AWESE B R A R 2 AR BRI R, IREAE — A HA 23 [ 0 SR A1 25 b 58 1) j LA DX v,
FOE BCEOW s R A AR o BRI S, FRATHE M2 LR =0 )

(DAL 755 = HhsR T 1 G BL T, 2700 #3240 5C# RE A3l i A SR 38 Bt 4 UM R BUK
AR ?

(2) BB - A4 1 DA 2 78 (R 531 2 DA IS T 3810 S 5 g 5 0 ) S e & A 1) 7 ARG SIS 8 4 56 17 A
Wi B AR /T2

(3) ENRGEH : 4 DX (1) 4 B 225 0] 296 ) TR A 2 IO 288 T 285 {552 mie) OB, e, P9 £ 06 380 5 S g B ok 2

3 2 [ 25 s B[] f, ASAIE S i A IR 7 31 < LR AR i AR SRR RS 2B R IS A
AR, I g AR At S Sy — PR BV EE S T A R AT AT S A R

(=) XkERR

L MR E A S5 A IR

2 AT AL — B2 AL S22 MEUR S 9% 0 108 . Sunstein (2002) £ 1 9 “ BEAR L AL
(Group Polarization) B {5 1A Ay, FEAAR PN A8 1 S0 AR 2 S 250K 53 A9 0 s 1) B AR it 09 O o] i % . Deeffuant
et al. (2000) F1 Hegselmann & Krause (2002) $2 i )45 15 L4571 (Bounded Confidence Model ) M TA A F {4
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A, Noelle-Neumann (1974) 4 “ UTER B RZ e ” B8 50 8 1800 21 B9 725 DL A X AR 36 3k 2 I A9 41
HilfEH . Centola (2010) #— 2048 4t IR AL AL AR B T8 248 Gy, MRS 55 14 4 (Weak Ties) .

2. 28 MBI AL IR 3 B 4 5 6B

B IR 5 LR (LLM) B9 28 %, Park et al. (2023) & T “ A= pli =0 681K ( Generative Agents) [ 8
o BXFPHT R BRI AR IS 7 AE VT AE . R ANMAE 1T . Tornberg et al. (2023) Fil Gao et al. (2023) FJHF
FERH, JET LLM MR BB AN RE 2 I 28 B () 4 S5 2 SC B 25 3L, 30 e R B0 M0 0T = & 1 08 75 Ul IR R 5 s
‘HZ)17 M. Horton etal. (2023) B J&4§ i, LLM & AB 1A AT LLIE A —Fh “ fE AL A" (Homo Silicus), I F1Ik
B M 28 5 Rt S BOR . TECE G, BB B AE (2025) M SEIERFSE R W], 28 eIk R G AR IR
JENAUE 7 IR T R BB R R G, ARG I 250 BEAR U E L BRI T SCUE St

3. HE B S B A A A

FEHCE U, 2R S AT 5T R COB R T PR R A o Fullan (2015) 45 H, #0E A8 S A AR 5 2
) 25 FH 5 38 % B WA ) 72 U A 7 (Sense-making ) . Spillane et al. (2002) AN IR F BF 78 & BR, 01
FES RS A O A BN HESR 25 [RIAL” B BUSR , 5 3R AR VR Hu B &2 4B 28 JE . Tyack & Cuban (1995)
PEH S REHBCE MR, R RE T 2 A o X A2 A ) 5 R M A

SR, BT U ORI Bt = —F BEKE SO0 (%) I A8 28 5 2 00 A9 Ak 25 T Bl 3 5 o 1) sl A8 43 B
T H o AT G A 4 TR - = 2 M AE SR, R A iUt S B AR, A X — T
FEEH.

(=) HRigT

1. BEHIFFIE: The Ville B F X

ARG T — 444 K “The Ville” (AL B 41X, AT H T Park et al. (2023) (1) FF JEHEZE (EP
“HOHAR /N ) VE N SERE . AR XA B AL (U AE L B L AFREs i (e AR L )
RANFEE (A, 8 = A FEIREX . XS [t — 5 m et 7T E S i, FeFSIAT
23 (] FE B ik — S AR i —— BB 2 ] ) AH B IR AR BEAIL, 172 32 T B E AT Sh B A AR

BATHE AR/ NI R ACRS SR LA T TB G, BIAT 2 A AR A & WU (Topic) A & B
(Belief) , M i ffi 454 AN 0] LA i) — A~ BAR AU 4L SRl 8, 28R IR ECHE B AT 55 v, B
MR U Ny A N7 K-12 BE T mifEfrm H X2 2 (PBL) 7 o X & — A~ S8 ) LA m A A ]
HEFUR 25 98 109 208 SO BOBT o BADL% B () 35 B R Ok 7 AN SE S A SR B (168 /NET ), B )25 K
10 5, J& DIOUEE B UL A AT 2 | Al 48 3 A 19 o8 B e o

2. Agent fEEWE: BB SHE MR

h T A S AL 0 2R, RATTRE O T T 25 AN A T BE ST R Y 4 AE 1A I 1% (Persona) . X
S ] 500 26 FEAS (AR 2 N T SRR AR L R ) TR 00 BEARRAE (CHEAS . A EDU0) FLELAR IR 1 25 TR K

FATHG R REAAR Y = R 25 A

(DO FIZEA I AL 46 T I 25 2% 1 1 1922 42 (U Jennifer, 15 =24 /E, #1048 PBL 32 &40) | £ 18
2 (U Tom, £k 4, %€ PBL BIRR ) F1— 2R 200 (40 Mei, EREN, I BUE S ER2EE) .

Q)REREINE: UHATRE R B (W Sam) A F IR E .

(3)AMERMEEE: AL dhi4h X0 & | IR IR A T R

TEBLUWI R B B, AT T B A PRALME B W S oA SCREE 5 56%, O3 5 28%, A #h
16% . X FPSE AL T S0 ) 3 Y B RDIR S —— BUAR A B e o, (H R A7 7E B 35 1 R B8 75 o

3. NAIZRH 53R AL

SRR R AT BE AR 1 qwen3-30b-a3b-2 507 BLAYIK B, AT A& B o B AT, 30b K
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BB CACIRETE] AR AT A RK B A RRAE R ARG HOF B L SR B R ) AR
b BRI E F

moe H5 Yt A DL SE LA AT BRI, 3k — ROST 38 30 B AR T J3 s BE40LAY T TA, B ELA 4k ) /R i 18 .

TS RBAR Y 245 LR D A AR B

A1 51812 (Perception & Memory): £ BE {4 i /B H1 ] FEI A58 A X, 06 HAE M ic A2 A6

K& 5 R B (Retrieval & Reflection): 7 4t 2 2 MM IZ 3 R R FE 214, A2 Wil 2 Ry © ) J8”
o “J%%” (Insight) o Bil40, Mei 7] g2 8 “ ORI AN B XK PBL, (HF )4 A4 7E 45000 H B AR, i
EARWERZA, 7

R 54730 (Planning & Action) : & T4/ HARANICAZ, B ek A E R A H 4782 (I« 221 1
PR T &R ) AT ARSI

4. BIERE S TR IR

R T AT O A R, IRATTE ST T 4 B R R G

(1) Belief JAkIE B : 5[ 30 43-%h (BIPLAT H] ), 38 50 23 0 i 360 7] 294~ AR AR XT PBL (98 B2, Jf#% 3L
AN —1GREZU ) B +1GRF S ) i 1% S8 .

(2) 4L SR AHT: 10 53 T A 5 BEAAR 22 1] A X 3% A0 IR RS 4, A 3 Bl A i Ak 23 58 B I 4%, 1153 I 2%
WL HD R bR

(3) BB M X TA X 3G SCAREAT F AR TE 5 A B, $2IOCHER | I8 E 12 58 R I i 1], 20 Br
T IEHE 2R (Framing) AY 55 4 i 72

T B PR B i T S B, AE Belief AL ER T, FRATE A T AR HEL ) Prompt B4R, R ik
BT MAT I ICAZ I, X IR SRR PBL X — A AR AT 1 R F RO ) B +1 R 20 HE) MBUE T 4%, IF
B TR e A B PR B o XD I RE SR T AR TE T RO A R R iR 22 . BARBEE R AR o
UK X (Belief < —0.6), #a 1 ¥ (0.6 < Belief < —0.2), FF37. (0.2 < Belief < 0.3), i F1 % 4% (0.3 < Be-
lief < 0.7), 3 ZUSCHF (Belief = 0.7).

(M) AREH

1. SR A P31 B 7 B Wit

BEAL4E B WoR, 60 7 Rigkk & ahvdh, 4 XX PBL MUK E R T B E MRS fE. %1
TR T AR R S 06 1) S e TR b

=1 RS X RIER S

A W #44R 25 (Day0) & 4R A (Day7) A8
Belief & 0.200 0.856 +328%
Belief 7/ £ 0.549 0.433 —21.1%
FFH b 56% (14/25) 929% (23/25) +36%
Fox# H 28% (7/25) 8% (2/25) —20%
EEX - 0.545 BEEEE

INGE B s e, BER P05 5 (8 (Belief Score) MBI A 1 0.20 (52t 7 ) BB T 255 7 K1Y
0.86(5RFU S F5) o WS A bR 1 2 (Standard Deviation) M 0.549 [ 2 0.433, & BRI P36 A9 43 0 1 B 3%
i/, BZORETF, 25 BRGEIRTA 23 N(92%) B St B8 B, AU 2 N (8%) 4k e %1

B T W s S i s #2 o XA SO IR S 3000 “ BRI AL BHe T T Ay XL 43 A1 (B 52
For 0 SRR, RO RN ), TR S B B S 1 B i B0 R AR ) v [ DR R R A A
W T SCREREE . X — R Bk T SR IH B M AR AR5, R TE A5 8 T 43 U 8 LA AR B GE A 4 X
PO AT DL 2 B BGR a (2 2) .
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ERITEKRFFREFHFRR)

2026 5 % 8 4

S ik

2571~ AgentfiY Beliefiii 25 3 (7R ASHLL)

1.00 . - J¥iR
alf = 2
— Wk
0.75 | ‘
] r — B
— JLo7
0.50 — R
-+
a 025) et
B 7SR A
2 of — it
S KEAT
025! i — IR PR
! S
_ L — PIAE
0.50 i
-0.75}
e & & £ & O
N N N N N N N N
¢ & & F S F &
S P D P P

1]

1 R RURUHIT
VE: 25 40 REARAE T RN IO AT AL . BN (R, GBS (- MBELR A, +LNBEIE) . T

Vil
— IR KR
A
~ A

— AT F 35 2K
AR (0.7)
A RFZ(0.3)
Ha74(-0.2)
TR AT (0.6)

EE LA =N
#z2 ERrAReaSUSERSEIT
% it R (Agent) B/ & p %14 Belief i # Belief TG E &
773 (George) N5 E H -0.80 0.98 +1.78 RABTH
% B 7 %1 F} (Francisco) BEAT Z2EH -0.70 0.98 +1.68
/K & W (Wolfgang) Ehik &2s3 &l -0.65 0.99 +1.64 HIFRE
¥ #1 (Hailey) ARG —-0.45 0.99 +1.44 KKK
féi (Jane) INFEZERIEEA -0.30 0.99 +1.29
T % (Adam) EE 0.00 0.98 +0.98 MR
7 ¥ (Tom) Dl E 0.10 0.99 +0.89 BERMEEK
% 1 (Eddy) =y 0.20 0.99 +0.79
A4 (Tamara) HRITH 0.25 0.99 +0.74
T b, % /R (Abigail) HERE R 0.30 0.99 +0.69
1Ly % (Sam) Bk 0.35 0.99 +0.64
# T (Maria) & 0.40 0.99 +0.59
#3 I 4r (Isabella) FARG K T 0.45 0.99 +0.54
H# T (Latoya) Eia-R. Sl 0.50 0.99 +0.49
-~ 7% H7 (Carlos) KEREFFHF 0.55 0.98 +0.43
HrF % (Rajiv) BHHEY 0.60 0.99 +0.39
T # (Arthur) BEANTAL A 0.65 0.99 +0.34
#i B (Ryan) M_FE 0.70 0.99 +0.29
3% ¥ (Klaus) Rk 0.75 0.99 +0.24
I R H 4 F (Yuriko) ik 4] 0.75 0.99 +0.24
#1%; (John) HAAREHRE R 0.80 0.99 +0.19
K17 (Carmen) H 2 % R 0.85 0.99 +0.14
P #9% (Ayesha) HE A I 0.85 0.99 +0.14
# (Mei) KRS -0.55 -0.55 0.00 7 E Rt
Y # (Jennifer) [k —0.60 —0.60 0.00 7 E R
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B (ORCIRETE] AR R T AR S A AR ARG HF BCE BB AAI RN AR
AR L BAE LA E 5 O

2. R ALH : 5 2 B P4 B “ 48 [A] 28

AT AT TG UL “ ISy 77 A& RE& St i s 1 ) 323 [B) S5 4k 2 i 2 0 B .
USRI W T BIE B (W22 542 X)), (B8O R B, 4 X R ZIE L T — 1> 3 % B 1
#E 22 M 4 (Density = 0.545) . XEWE, FH AR R 54t X il id — 2 9 i & 2B o B3 .

i — 25 B 23 (8] 43 A7 & 3R, 223623 (8] (Public Spaces) & T CHEMIARALME R . 4ot WoR, 56.1% M85
BEARXT G (N5 KK | 224 5% K) R AEAEMEL (Hobbs Cafe) FIAFE . X $69E 1E 7 T kAL T 41
ZE TR, A5 JRAS AE B 2 ] 254 ol LU IS B M e (AR K S8 R K ) L T 8 iE R (Weak
Ties) o 1FJ2& 3K S8 = 40 1Y) 55 3% 22, A8 B 115 B RIUE s PR Hi0 A < o AN B, (45 AP L B A S Ml
e 3, 1538 B G BE AL IX R 28 v

3. OMALE : B EEE B “ =Br Bk

Zr WL TR SR T GO0 A A RIS 3 e B SRR BB AR Adam (— 5 e W) 40 PR BE A B 1 T B
FO0m) B IA RV, FATTA I T AW S e 22 1) = B B L

(1) BrBt—: INJf## (Cognitive Deconstruction, Day 1-2) . #] 47 B Bt, Adam X} PBL $¢f% 84 & W,
AR IR B E], S R IRAL R . RN, 7E S R Sam B — IR XIS Y, Sam JF A S IRLE
IS H AR B T anfal R PBL £ i 2% 2 X6 Py o0 S5 1 00 BRAR TR BE 7 o 33X UOR i BRAR I A or R ek AR
Adam 5735, (B SIIAEA T “NFIR ", (A M58 A O A 1T

(2)BrBt—: Y+ E#J(Value Reconstruction, Day 3-5) . 7EBf )5 A9 JLK HL, Adam %L 3|24/ Eddy
FE5E B H B 2440 IRES, 91 5 Eddy 47 T —IRIR A S . Eddy $23) “ 3@t i B, 35—k w153 01
PR, X—R AN EE R T Adam VB R EUM A AZ O M B 0 CBI SE 3 224 i), £
fib Il D B AR e 1) B AL AR ERT P AS PBL.

“T R F, T AL L T AL T B I T A e e X IE SR B S E AT RN 2 — . {H
A, TN GEHEI H 205 21 2 1EJT REZY, T -+ -+ FEEER X, AR 1S S5 R A
5., " —— Adam (Day 3, 11:30)

X B D S R, Adam M © AN B4 S0, TR O IR Sk e TR A e
I, B G 5 KRG .

(3) BrBe=: B4\ JF] (Identity Integration, Day 6-7) . %%, Adam $% T PBL, Jf: Bt 7 —Fp
“RAERHEHE, ERB LG UHZ 5 PBL 454 . LB, fh & N — 8k 3l 04232 35 i 28 o 2 8l i el o
BT, B S AH A S rBOL S,

Adam 1 Z 913 W, A8 2500 1 IR I B 1) 0 98, T — A T TR A R ) B T A R

4. o B DRI : L E XA F

JUE LR & BB, (B4 P 44 B BE AR (Jennifer Al Mei) FI U ELARFFI XS . 08 & B, Wb fiT1hY
T AR IR TR S ZE, TR R T O A 28 vh R S B AR

Jennifer fE b 5 =24, I 30 76 JE BE A & 25 6, X 5, PBL 45 ok 19 K B9 R 32 38 T JC 4K 0H
o JU1 1% B ) A AU o Med AV Sy I 30 3R PR B9 2 3800, R 4% 495 3802 Yk A 3 TR JEE T B A A, el 28 2 A
SOt B R 2 B R A A R A7 g R R R

XA T [ BOIR T AR, RO TR R Ge i B0k . ERREIRAT], A0 B E e AR A A
CELSE A R A X TR ) g A7 A A B DR AR, SR 3 A R TC R, b 25 LA B Y
#MEHLTI(E 2) 5

(&) itit

1. BRI R B DIR vs. BRI —3

PG — A F B B, TR A AN RAT B A2 s il T IS 00, 4L IXARSR BB S A A TE il
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HLHRITERFFRAFTAFER) 2026 F % 84 ki ik

Fl o XRhHR A R SAE G0 AT BRI H AR R X B . JE AR T AU AR AL (Compli-
ance) , Z IR A TF A AN AL T B9 HE il s T ABLFL 8 20 09 L JUR ST “ WL IR ™ (Deep Persuasion) ,
JENRTE I It A8 B S G A A R B TE DT R R AR S &
A AP BRI G R E (FE 7T REEEA), HHEBEETE &, BRansiRA1, fEBsL
F B 2, N 2 25 T R 5 A0 53 7840 09 DV EITE AR R iE B ZE A ()7, AN R Rl o AT T
Egkiikizi“é;EAAAEEijgi’,o
| AT RN, AR
= B 2R e TE A X
EARF AT 25 ]
= MK 5+

SRR T -
BT ' '
o

Lo

e d

B

A \
Y N ¥
B

wileg

2 HEREFS
W 7 RIS AT MR . A7 SRR A, ERRTRAEE, ELMMEXFEH K. 7T LUE BB R T %% 1
— I ;&
2. Z5 6], P4 S TETE I
AT GEUESE Ty B2 () 75 L o Ak (9 Bk J it o WITHE TR 45 5% — 25 ] (Third Places) B T 4K R 2
REZ AN, B3 T AT B 2B 12 | f i S B VAR S sl iy S5 R " 3t o B SR Bl = 5k 0 dh s
[i), 00 . GRS T A T B0 2 A R R 1) ) S A I % v, 1 7 T B Il 75 %5 2803 (Echo Chamberss ) .
PRI, 4 PR BOE A2, AR BE BT 2 Ab, TRl e A7 ) BB () 3 ——0 3 o 22 LEAS A ) 4
FEARBEAZ TS5 AHIE . A s RI A SE 23 ], 2 FT0 I " A ) BT £2 .
3. SERRIE AN QAT HE B BRSO YA 7
FETEIGER, AT WA E AT = AN (D) E MM EEE”: 1R Adam X FE G HPE M
BEH, — B UIR, AR 23 BN B 8 R HE B o BORE B AR AN, BT X SRR, T [ A B Y
B, (2) 424 AR A7 IR B (N R EE ) A e DAL 4K, i B i i ey %2 (A
“andal F PBL #0J1 527) WA 5y R XIS A o (3) B EE O [E IR 3 e X TR 2% A2 15 M E A AR,
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B (ORCIRETE] AR R T AR S A AR ARG HF BCE BB AAI RN AR
AR L BAE LA E 5 O

N7 588 SR 25—, 7T 7 3 3 R A (AN 25 v — 27 A SR sk 3 5 52 Sk A BEL g o

4. RS RRER

AW FRADFEFE SR PR : 56, B RE AR () BB A O 58 3, R g 58 B LR JUE 1% 25 5 & 5 R,
B /N (25 ), 1 AW B K FASERE 1A 1Y) 52 2% 0 2E

WAL, AT L H B AR B o B2 37 (Hyper-Consensus) U4 . 92% WU SR TE IR
SCR N EE BUA RO LAY . X P BEER AR TS H R F AR (LLM) #F 408 RLHF (2R 005
SRAL2E 2T ) XS, R FE R N AEAY TR — 2o Bl vp o B . BRI AT B TSR ARIR
AT AR AR AT GEARAS T S A R 25 [ Ak Ao 7ol [ R B . R ok B A 90 I 221 5 | AT L X 19
BRe AR E, SRR B AR S8, DR R Bk st &gl Jy2ead 8 . BRI, ARk T i B % i
SIS, A3l 28k O [F) #8 E RLHF X 55 958 12 47 A0 RIS 37 55, DA A 26 55 25 X0 S R 8 1)
SO AR L, DT A A AEL 2 R () A0 R AN i 4t T AT R A A v A

(7)) &it

AW 8 3 F A X 2 RE AR A SR R G, BB T 0 s S IR T E ) SRR (Y B
At R, RV, TEFF At 2 P45 R 19 58 BRI v, 22 50 R 25 A G 38 A RE 038 3 7 108 B
Jo i i R R DL ) Bk | N s ) B 3 1 DA R IR T () S R 1 R B X, R Sl X — S R =
KDL . VAT EF 2 — R, AT — 7 s 7RO 5 2 B G & 0L, o)
— TR AR HE BOR ) SR T — R IR A AR XU, 1 < 0 B 3 22 481
TR R IR B TARR S EREAHSEMNBE N EN S ELVFIFHR)

MRESELEHERFR
(—)AIEERER

1. Al £ 7R 5 A
ABFTE TR T 24 AUBAL, 4% IR 4390 0T

BB A A kS
PSRBT e eorresconer %Eﬁﬂiﬁzﬁmb%l-i%ﬁ%ﬁ;%ﬁﬁgi%g\ﬁ%
LH kit 5KRAIF AL Claude Code (Anthropic) Claude Sonnet 4 £ # Agentic IDE 3 3 43 %5 %X &

L BE AT Qwen3-30B-A3B2507 A #E B Qwen3-30B-A3B %a%4@m§§%¢%%@§
B XAHRE ccnu-max / ecnu-reasoner G KO R BRSOk S
s e o CodeCopilot+ Gemini 3 Pro Gemini 3 Pro AXHE . BRME, E TR

(Google)

2IF R

« ecnu-max / ecnu-reasoner: & 7R iy K27 Kif 5 ALY & $ 4t 5L e A iy I 35 5K &R (DeepSeek)
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“From ‘Islands’ to ‘Consensus’: A Study on the Evolutionary Mechanism of
Education Reform Opinions Based on Generative Multi-Agent Social
Simulation” : A Detailed Exposition and a Disclosure
Statement of the Research and Writing Process

Feng Qi
(Information Technology Services, East China Normal University, Shanghai 200062, China)

Abstract: This paper is among the works featured on the “Pioneer List of Human-Al Co-Created Papers” de-
rived from the world’s first large-scale social experiment with an Al listed as the first author. The success of educa-
tional reform hinges not only on the scientific rigor of relevant policies but also on whether broad cognitive con-
sensus can be forged among stakeholders. Nevertheless, conventional social surveys fail to capture the dynamic evol-
ution of public opinions, while rule-based simulation models lack capacity to characterize complex semantics and
cognitive mechanisms. This study introduces the paradigm of generative multi-agent social simulation and con-
structs a virtual educational community consisting of 25 agents endowed with independent personalities, memory
functions and reflective capabilities. By simulating a 7-day rollout process of the project-based learning (PBL)
policy, this paper reveals the micro-to-macro emergence mechanism through which fragmented isolated perceptions
of educational reform converge into widespread social consensus. The key findings are as follows: (1) Without man-
datory intervention, the community ultimately reached a supportive consensus rate as high as 92%, with no group po-
larization observed; (2) Physical spatial aggregation and high-density weak-tie networks lay a structural foundation
for breaking echo chambers; (3) The conversion of rational skeptics constitutes the critical turning point of con-
sensus formation, and their problem-solving-oriented in-depth persuasion mechanism exerts stronger influence than
simple emotional appeals. Adopting the Harness Engineering methodological framework, this research establishes a
human-Al collaborative workflow featuring “ pre-specification feedforward — intelligent execution — verification
feedback — closed-loop iteration”, and clearly delineates the contribution boundaries between human authors and arti-
ficial intelligence. Human researchers bear core responsibilities including original definition of research questions,
top-level specification design of experiments, final evaluation of academic value, and full-process quality control. Ar-
tificial intelligence undertakes executive tasks such as experimental coding, multi-agent simulation operation, statist-
ical data analysis, and first draft composition of manuscripts, aiming to spark discussions within the academic com-
munity on authorship norms for human-Al collaborative outputs. Furthermore, this paper systematically presents a
full-chain quality control scheme for human-AlI collaborative educational research from multiple dimensions: system-
atic mitigation of technical bias, multi-dimensional factual verification, academic logic validation, reproducibility as-
surance, as well as research ethics and copyright compliance. The results demonstrate that an engineered human-Al
collaborative framework can effectively expand the methodological boundaries of educational research and improve
research efficiency when tackling complex educational issues. Meanwhile, transparent process disclosure, clarified
contribution attribution and rigorous quality management serve as the core pillars for constructing academic norms in
education amid the artificial intelligence era.

Keywords: generative agents; social simulation; education reform; opinion dynamics; consensus mechanism;

large language models; computational education science
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