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1 5|§

g3 B W A 6 T AR B w2 (collective
intentionality ) AYTIRHFEE T84k, 1R R PEAT
FIENY, ORFFHK Searle 1 T “PTA &
B, TR ERGTRAMKY, ALAALETA
gk ImZ P E BT (Searle, 2010, p. 44) o
WU, SRR M EE S AR AR A 3
itz B mk, JCeEITiNAl. Bl As &
N, XA AT R A 1Y
AR ) L A5 PT S BRA IS ARTAD 2 SCRAf L E)
Bl ZAHAEA R H LR AR L ST o
O 2E LA SN AT B A A I U R R AR T
% ( Tomasello, 2020; 2022 ) . BfiJa, —Fhik M
AT A= P BRI, e T SR AR TR S AR ARG
() B S () A B ) A 2 A N s b A2 38 12 G
( Valencia & Froese, 2020 ) . XFp%F .08 15 sh 4
A2 B 1) AT A FRAT T RE A 0BT 12 I8 25w R
DR B ST E AR St rh i
SR B, 0% ) [ 25 Ak (synchronization )
WK Lm0 . E R MAR O 508 2
()38 3 AT AR A DL R RT SR A S AR AT, e
I TR DA — AL R R T,

O RIS B S E L2 TP RE T RS 6], flEHRE
i3 od S 0 AR T AR 2l b A A i 5 i 22 ) Y [
A FRAE IR U TE T B 8 P A Js e A T 14 [ s

(Redcay & Schilbach, 2019 ) , R4 Sy HuIFE R T
SERE BE (theory of collective mind ) {40 Wi
B——RISCT R 5 AT ZICERAE R B
ORI OR . AR GHSE - RYEAT
U8 ( Shteynberg et al., 2023; Zahavi, 2025 ) . 4,
FETEARAY OB E— R A TG ik S AR
RV EETI, R T NS —FEAAT]
e (Z=) SMEMILZER —AMEE . A WREL
HREE i, SR OR R FIHLEI R 5,
XTRATEBHW 7 5 A1 B8k
BAHEEL,

ZE BT, ARSCER AR ST A S
SR AU ) MR P T A IESE, i s
) (R 20 AR A AR AE T g v, JF g AR
R AR X — AR RIS, DU SR i i
FRAHTIE XA—— RO B A SRR IR
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1T T2 %55, XHOE R A Bl L ) 6E
=S T —E BIA (Mayo & Gordon, 2020 ) .
ITAESR, HHAHiH AR (hyperscanning technique ) )%
JRE AT A5 T AR 240 A 1 ik ) S 528 Ak R T 5 4 A
HRTRE, AMARA G RIS R A BRI E )
R (FEAeEFE%,2018) o MGlE][E 2P (Inter-brain
synchronization ) 38 & 4 1) /2 H.3fj 3 A% v A4 1] K i
TG BB B R AL, RIS p 289
SIS (R FEiH 4 | 2025; Schilbach & Redcay,
2025) o AT HERAMSREA AR, B E
AT, RHUZFMIR LT TIRE

B, IR R i R R AR i 1] 7] 2
PR EEIEAR B YIRE R R (IMRI) |
et 2r MG (ANIRS) | WirL &l (EEG ) ol
Wil (MEG) S5ikte, MAAMEUMUAT R R
A, R RERE RIS IS B, TS
PUVTAL SERS 4128 B Bt B (A 2875 511 ( Czeszumski
etal,, 2020 ) . 7EIMCEREH, HFFEABIMIEA IR ( neural
oscillations ) 7EAMANAIR A St B A A
YEH ( Brendholt et al., 2023; Singer, 2018 ) . AR,
TERNNJZTH, BT 2R AN, (phase ) S T
PREETE SRR DIETTE], PRI TG Ve 2 il L PR A %27
[y, A EEERURAT ARG L, R E ML sE
FEZ B DRSS i SR 5 B 2% 1 ( Akdogan et
al., 2024; Sauseng & Klimesch, 2008 ) , FAICHFFE T,
RN R AT EE N 2453 A T iz HAHEAEH
A 2T REIE U B G, T b SRS )
2B IE SR PP 2 ST AR AR A [R] 25k S
A ( Engel & Fries, 2016) . Aitt, WFFEENTHIGC
FEIXCRE—RPUL, RIAMAR NI E AR REfAE T2
AT PR 1 B[R 2 B Z T ( Valencia &
Froese, 2020; van Bree et al ., 2025 ) .

PO, TERNZE T, MR AR
FRFAMAR K i s 2835 3, 1172 RE A e AR
BRI A Z (B A SRR, A SEEA A ] A 23
A H M EE R (Cebolla & Cheron, 2019 ) , EAK
HKUh, PRAIRGAET | SN AR AL i VR F A 1
P ) RS A 28 RS N AR, kA
MEABHH “HAE"  (phase locking )  ( Noda
etal, 2017 ) o AW I, SCFPARAEZBIT—F “]
27 L ( gating mechanism ) . ‘B AEXT AN E
ATRE BRI, 3B 2 AR RN B D e 3 5 5
EC RN SR gL EZSIW O sSG i 2 L Rl e ST

BV ECA MR B b 2 4R AR o T — A7 4
S 3o TR S ARG (8] [R) 20 () G B . 2 ide,
AEXT AABEE Z MR R SR G R AT AR
PG, AR R R RS [ B ik N
£ AR NE E N1V S S WM E ST VAW OE 2
T, IR AR “EIER” B RS A2

( Bonnefond et al., 2017; Koul et al., 2023 ) . i,
ADIRGEINT, AR R P 230 7 (R AR 067 7] 25 3%
A A 1255 A 40 2 1 IS Tl e K i ) 7 ) g
HRAR, ML T AMAERA IR S H 5 3L 5 ( Phillips
et al., 2023; Valencia & Froese, 2020 ) . b4, AH{v 41
FE IS8 S R S A 551 T D R s RN AR YA
% (Peng et al., 2021; Wikstrom et al., 2022 ) . FE Tl
L B R R, RS RS, filan
WONCEIN : i2E 37 W - =S e G PN ARSI k2
SRAYINREEE R (Basso et al., 2021 ) ; {H7E w55k ]H]
A TR AR S IR 2 EZ IS

HUk, EYR I LAY 25 38 R ARG
(][] 25 1) ok M R 1ok [ Rl 3R S AR A B IR S
o WAL R PRI E 442 H N E
% (Li & Yang, 2018 ) , X Eh# st oA i IR
ZRHEZ (Couzin, 2018 ) o M, BEEASMEEY
SR = B PR AR AR, il an, Wt At
SR FALHAT A (Zhang & Yartsev, 2019 ) , E25(1)
ZHEME (duets) 517 H S (Hoffmann et al.,
2019) LAK R AT - i A& C SAE S
[F]26PE% (Kingsbury et al., 2019) . X EEERBLIAN
Y AHA R —FIE, BT AL T
A HABAMA S MR A B 2 B S E 3419 ( Biro
etal.,2016) .

TR GERE JE AL 2 3 W ey i el ) S,
Hoffmann 55 A (2019 ) i#isd [RIACSRAE B S84 5 1
H H G sh 1 H JE 214 (Plocepasser mahali ) ™A A&
FE RN Z2 B ) P i I s Sl R IR R L R4 T
Pz, AR ai A, e R —FEBMHES
A, YK —E IR TTER, AR sl
R EAPEIZ R 15 22 AR Ak, XSt 28l o 4
EAEREH HOER Lo ™A A AR ] [0
WG AE | & T IETEA T RRIE OB 58 56 28 %
Ak, B, B ERNGET AR SRS s
TESE RSB MR, X0 RE RIS RSk A B
SKFTEIECE R B o BEAh, MG HIALAIRSE,
&5 (songbirds ) AR H— Az (B
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R BRI, AU TR (high vocal
center, HVC ) 1, BN S fil & S & M 28t
W kAR, X Bt R s H 3 O roE.
TERPENGZh L, W H SRS sh A ARG R 22 (Ma
etal,2020) . ItAh, Hoffmann %A (2019) iR &HE,
Fisf 1] R 7 A A 28 B B MY B 214 BBl
D5 KR ARG s ST iz A ¢, b5 (a—
A% A/ INBERR 2T MR [ E0E A G, Sk Sepitsy
GERAAT S HER P SRR SRR A o —,
T — W25, AR — A Xl PR 2 4
WEAR A TS
Ja, NIRRT A BB A i 18] [F] 26 1

AR T EE WIS R E RN E X
ARER, TR A FIRL 2 I R O
BT RMG, AFIFRT AN B 5K 1 TR Pk ik

(Clark & Chalmers, 1998 ) . % & A 158 6 DA A1)

“LAHAL” , RIAJNEE OB R A SE TR L
ARG A G, TR A S AR [ SRR, K
SRS R—TCIE R H . Rk, R R
HAAE B MERG S EA— AN
77 (Ledn et al., 2019; Sims & Kiverstein, 2022 ) . A
AR ER SRHL TG, i e
B HAANN FARN E S, RATACE A HILE 2
B by, REREER] N7 o XA
[ [R5 T AT Y “HERE” MU T PA R

g5 Rk, ARG SRR S T 2

R T XPP YL RE 5T 5 8 B AN,
AR g4t 75 Fii (8] [ 20 33X — P 2 I G2 1 A AL ) 2
HPESCUETESE A RIS, AN R R 0 LR R £
Gk ] [ 2D AR A ) R e v i A v, JF
ATAEIARR 27 A A0 SF e A A i [] (] 25 1 30 G A7 A
A, SR B TR ATATEAS AR A (8] (7] 25
IGARIE TR S

3 SO EER: MENEIRSZHIERBR

M E SR B S AEEAR AT T, B
JCKT T SRR AT KB B LA, PRI Rk
Gy b U 5 T AR AT
X > LA P A ARG T ] A 54 A g i i L
BESR ARSI —FRRERL O HRE ST, BVEAEEIR
SR T AT PR R, I
TER 2 H AR R M (BRI 37 ) BV
HERY IS SEFREAREAS (BRI “Fef]” ) 4Rz

SEA#1 ( Valencia & Froese, 2020 ) . Xfllt,, Shteynberg %5
A (2023) $&H0 TERAR RIS, B —Fhae
— DR IH BT adEAMA B SN B SRR
ISHIRHAIIRE )] . SIEGLLF S (theory of mind )
) TR B — A A BRI Y HEWTA [R], RO
RIS TR I A GE— Lo LA 4 e 2 TR P 45
B D ERIRS AT RAE . FEX—BESIHTT T,
RS ATERS TR, dEmie st F iy
FRESH AT ) D ERRSIE gt — H 2 0m e .
3.1 AERB S AR L RAY — HRAR
FEAE RO R B A & 224, Shteynberg 55
A (2020) ARIEEMOERIARSE B, RO
FAE (WA “FATHEIE” , we-representations )
X 43 A 45 K B 52 3 AIE (representations of collective
reality ) 5 5K B FRAE (representations of collective
psychology ) o A Fa AL RIS, P L NTRY
K A IS AR FRAE (Flan,  “FRATEPHREX 4%
INET ) 5 JEER IR A &, FEPE R
FEAE TOOFRYEEE IR RAE (Ban,  “FRATERKENE
FAMB BV A/NES” ) o X — XA B
HEARTT AR R AL Tl A, o dEoRm 2D
R ORI R I EFH 2 T 550
HApRokut, SERISCFRAEA B TRAR N R

A EE LA R A AR o . SRR BLSE /A &
DI S A X 52, R D R R T
PRXF AR DR Bt A I
[F{A%; ( synchronous co-experiences ) filt & 4 1A BH 5
FAE, MR R BTG AT AER— AR
XL AR E AR R AT, EFRATTEE A R pe i =

( Shteynberg et al., 2020 ) . XFh “FATHE[EHIE”
O A e i N S S TR /S 1 B= 551 1= KRR
13 A 20 E ( mind-in-mind recursion ) VLB
ZIMRAER e PE CFlan, R HE T E AR
Z/NER? ) DI TR A R “FRATT”
LR I A9 M 4E ( Shteynberg et al., 2023 ) . AH
K, XFPEERBLSERAE AL SE T AR S A2 (R P
WS EE, FAEw TN EFEMEExT%, ol
DIFERER I A b LA . il an, 745 RE g%

(stag hunt game ) H', H5RATERNEFEL (554
M) AL, S 5F @S ATE B R MRS,
HAEVERI 20% 5 2 80%. X AERIUFT 1) HE
o, AU S T R SRR IS R AR (Y AL 2
£ ( Thomas et al., 2014 ) .
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AR B AR AL R IS B R SR O R AR Y
FEORIEF HARE, BN OB, 5 a
BATILR A1 B B DL S 4t 48 X AR A0 R 1Y
2 W A% 75 % oA 5 88 ( Shteynberg et al., 2020 )
AT L, AR ERAEE AR R R EE
FE &5 O RS M IR AE (meta-cognitive
representations ) , AT B THEMA YA il 5 [R] 20 R
FIFRATILR A OHRA . Fln, BN o R
A “FATERFEFRN MR ENGX F/ A", 2
AT TR XTI Sf /N A ) B A A R — RS
TSGR AR IR0 PEEER 7. JFEH., IEJRAEX
i AR OB ORI IRIET 52 , 4R
At A AR, BTSRRI T4
AT R, BIE K —47 A 2 00 5 5 A R £

( Shteynberg et al., 2023 ) .

{HAS T AR, X PR EROR RAE IR
FETER), MHETE R AL R AR T s A e
R N HISERE . XPh —E M FRAE IR RE T AR
I e et o BB rh R AR MO B ke P A 3R
SRR OC R —— R RIS R AE 20 B E DR ) &
NREE A, AR SRR T A B 25 1) A0

( Shteynberg et al., 2023; Shteynberg, 2024 ) .
3.2 [AALAEL T AMARIAOR “RE”

M ERE, DR R R AT LA S PR 2

RARI: (1) AEA ] BRI A I — 3
(2) KO BURARS (merging ) — MK EAR,
Herr AN ARTE] EO BRR S — S IR T AR A
WA IS DT AR AT, DR T AR S
NI T A B A SRR T LR 2 Ay 5 T %
ANEAARTELO BRI S —,  SmIHFA N % 101
A NBAR A “FRATT” AR AN R, PRI 5 22
EROE B2 Y (Shteynberg et al., 2023 ) . [F]
B, ACEFFEA R, [FPARR RS ( synchronous

co-experiences ) PRI T A4 [E]LC LA 19 52— 1k
RIAH [Tl Rl s 28 2 AR, Xttt Ry 3
AT B N R 2175 T AR ™ AR SR A R AR A 2L
4% (Loehr, 2022; Shteynberg, 2024 ) . LTI, 4
TR RS 22 1 R AR TR O B B 0
AMARTLLE) G EH.

MATRZE FoRE, RI2LREDS 3G R A
HEERRE BT (collective agency ) , M ffi /AT
it 1] TR AT I P REATEE S A IriE SR GE
ik, B A L A0 R RAEXT A SR FUE L

LR EAROAA, SEmE I AT RO
AT 3 A BT 4 (Shteynberg et al., 2020;
Shteynberg et al., 2022 ) . #FZ, ARG A
TTEEAT B, MRS T AR AL M CHP,
AL T A2 AR A (R, T T4 )
FHMX—IF2E4TM (Loehr, 2022; Shteynberg et al.,
2023) o LIRFFRWARE] T LSRRI B S
flan, k[ MRI PSR ERMA, ER A
Z NFREZRUE T, T S5 Ep LR S RS R 1Y
SRS, MATTE R AR AT R )2 e el
B TR TGUE G DX A P A e J2 R R il DA R DX e ]
WHHIEENNE . X B A S8 B R 2P B R ) 4
TRIRSEZRAE R, AT X SR AR TR AR RN B 2R 1 7
AR A BRERAE, E NG — PR R o T
T b JEE PR 2 D B2 ( Basso et al., 2021 ) o it “F%
TR 7 sl S B R T B —A~ B Hasan
& Kayle, 2022) .

MINAUZ I FRE, RIPALRBIE R MR 4
RN RIS, SRR AR o =4 TR
1" B9 IURIE (feelings of socially entitative )
o B, BREERA B0 & 1E Hin, 415 88k
[0 B SN RE AR D, 2 3085 i 5L e A i AR
FR A B HE, U AT XA
AT LU R B % ( Davidesco et al., 2023;
Sarasso etal., 2022 ) . XFhHRETREARILIELAEAIAF
RN LA AT i BA e b B R B, TR N 45 A L
IETERD RS AR R RN, JF H, AR5 [R5 b
i, 5 LA B R B OGRS ), U R
WY, HAMRIRR R A C 5 A & A R AR
BYCELE SN, A5 D X AR b AR SRR, I HL
XA CODHPRE R E O SR EL, ik <A
[0 HALRIRLES” 2551k B RS M S 50
fill & (Sadaphal et al., 2025 ) , FfRE=z3gHE “Ff1”
i 1 2 52 K J&% ( Shteynberg et al., 2023; Shteynberg,
2024) . TEMCHTRRT, XUEHFT NS S A0 S
] TR RLERE “RlS” /) (Rossignac-Milon
etal, 2021) o I IELFHE MART A B AR
F B2 R (Elnakouri et al., 2023; Rossignac-Milon
etal., 2024 ) .

LRk, EEEROEHEISHFET T, BHAN
A B A DAL R MR B TRAT T )
VR Z KA “FRATTAFE S SR B e, 3X
FE—E R IR 5T AR T SRR O LG Y
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i3 #% ( Shteynberg et al., 2023 ) . {HJE, XFF Aoz
PRAE RO B SE AR, BINKR B A AR W2 1)
RRE i bR, TR PR 2% DA REAS LA 1K
B R MATE AR N5 T 2 kR, SO R B
I 2T 2 AR 2R S F

4 TEREH: “SEMENE" eay
i

4.1 WA BN ERAAL

A ETSCRT L, JLF A st St s e A
GIETER PR A CRAT R, BN RGN
Ubo 8k, 124 M1k, REFENERLE A LR
BRSNS VAN R N[ ST S s
BT R A T A K rh b 2T A B
o ARISRAE R i A — B, 2R aSmEE
() TAE 20087 SRR, O R T BE TR
KIFEREAR P R 5h, MEARUIR A #Zsofe A
Kb S, EATAMURIAE A H 5 IR LL ik
] [ A AT 222 B, T HLA 2332 BIAR A0 B
W . R, kA Ay E A st &
B, 1 UWEE (Rose et al., 2021 ) | B ( Tseng et
al,, 2018 ) “Ett2xPES A AT LA3E i DR A A TR A
Gl A RO ERER AR B 8l X Se Rl T AR e 3
ANERATT, BRAAESPEARIA T LG, T RERR R
AT B B Sl

HUNHHORE, BEARA TG YR RES S A
T B SE R R T 5 o ISR B AR T
SEMUE KAE S, QISR e N A kT, ik s
BN R ARZ kb S T8 KR E A
R B, AR A 4, W R A (5
Bt AR S, TEMgRlh, th & shikr
G238 1o [T S PSS AR R () i 28905 Bl ke kA 7
(), L B T LK EE sl kel (AP,
Jiki 1] [l 25 7 ) ( Czeszumski et al., 2020 ) ., 7 4% F
HeEh, . A1E. EamEdh, K
) [ 25 PR G 8 DA, M, R -5 K =2 [ 1
[Fi] 25 CL 3 2o ke B 02 2 1) A IR AN R P e A
PIESE, B E . g, /BRI T5F (Sliwa,
2021) o AKRAWFR T E i — AR R 280
WA B TR SN2, 2T EREEAR
[EEOEE Ezw it N ey R e U 2D i N E 7 E B
PHIAT 457 BRI K 16 Bl A B 25 3 A R R 2 [ 25
CEE[RE e, LAk, ASRIFTEA A B R

PRFM AR O F slpt 208 R AR RN 4t
SR XA ERR B A Z [ RER ) A, LA
o BRI ORI AR TR A

A, FABA T LUE SN 5 ITZ2 1, WA
A T 2 IR R R OB AR, A B
AR, C“HREREASAM" (social nature of
mitochondria ) ( Picard & Sandi, 2021 ) . 7E=%5AHL
P SRR G PR R TCAANTE: 2T it
MRS L AR RS AR AR A R
BRGNS (Li & Yang, 2018 ) o 7EKHR,
PR B 28 TT R FUVFR 80 I 2% PR S 2 TR
T2 RS, [FFE, TEZokifkdr, B
P [FI2DAIR s & A= AR AR H AR A A O LR A,
LRI N EEs A (R ) 7R Bl 2k
RRE M2 R A MR, X AT REFE — e FREE AR T
FEINERARA TR RE AL TG R DIRERN A (Picard &
Sandi, 2021 ) o Pk, IS — S B RKAREA
SIE A Y 20 A AR O L [R] U) 3k AR A4
BHEHE R BRI T IR ST A Y SR
4.2 R

MINPERI R E , RGN &R 2l
AR PR AR K AR /AR, IFEMEZ
[ fE3k, SR, XL LR ER e R LE “ e
(outsource ) Z5 FEAA B A1 AT I R Bk %, JEH:
ARSI E A . EATEE YN TR B
oY, MRS s R BIIFSE (Sloman et
al,, 2021) . AR, —Fgdcch SRR
( collective neuroscience ) HIFHERIETEM4E (Lu &
Pan, 2023 ) . FHRWIFENN, RIGAEAL Ry 1 H
B AARAE At SRR ) — T o A, B R A
Fh o EE R SR R ) TAE =, PR ARST M i
FEERA KRB B, eIkt 4 m
{55, (Pan et al., 2022; Yang et al.,, 2020) . 4§, #F
FENGUELER SR IS UG E AR, IR ZFhtt
SV S S5 S0E R RBRIRES, BERR
ANAGRAAT BN T b P AR AR 25 DL G AR 2 2
(B ECRUR R T Tl I ek ) P 7 et 9 Il NS B o
KN Z BIPER RIS RAOLE 0, MR A2
TR TR A o

HA YRt SHIREGE— R, RN
ARk, A, MBS AR Z B —
Pkt 2 B Bh B R — AR Z [ SE R S 5 ),
s iR A S B8 k5 ot . R AT
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F, PR ENTERE Tl A A (W=, 8
s R ) PSR (o . JELr
AN RAZAEE ), LA RIS S AR AR PN B A ki
153 (Pan et al, 2022) . XU FALEGUEEDS
ROE RIS, TCARBEARB AT PR IR 52 8] 43
B, TESIEaEH, BInsR KRR . B, BE5E
FATNR T Bph 285030 2hic st B SO LRI
it B2 )2 CZIXIS 50 ES ) Fp Xk (#f
SN ) R ZoT ik, (TR,
A5 R B FVR A A Ut B J2 4 22 e X T .5y
PRAE ) B A #0220 v B A U . X IR S B3
SRR E B E K S e Y . 7R R, b
ZETONT SRR AK A B UM R A T X e B B Ak A B
M, MR, T IR K E T R
TESEPR BB A 25 ER, A5 B — MK A 2
BRIt AL, ME KR BRI
AHS A TS ) Wi R B, X SR 28 T ) S8 A AR T
g, 5P R EE T R, JE AR KRS i
iz ZE AR R g T SR AR AL LA B
KEIRHE IR, BIACRE, Fit &2 rfs
TCLT- RS R IRl A T e R B4 T8N, AR T2
LA SEREBAVES . XL R BN HRE A
TEAE S T B PG SR L T H B R (Rose et
al., 2021; Tseng et al., 2018 )

R T k2 S = TS N T LS B
Mt E S, R ROELER AR 2R 10 7
o Ho, B HEMEI (reciprocal empathy ) | Ja%
H -1 EANS R A S R Bk S E E o
R, RSOGO B S g X T 5 B AR
B, N R i X S LSRR . TEAR BRI Y F
it S E b, BARERE A E AP
FEVHE LT REEA P, (A e e mi B o R
SR, X— BT LA, flin, SRR
2] Dl i BRI AR B S ATl s, AT
T A S ORI SRR . RIS, MRl
BRI 5 A A BRI SRR S, Ao, K
JRHL RN WP 22 AL EAR ARk, b, OB
REEIAL AT Z ], il SSRGS
( dynamical systems ) 77 iZkAbBIR A WA E3h#
EORINGSIR IR EZYE CPLIE = AN L oy T\ N B2 e N P
AR 4, RETISISE, AR &
BMFEASAAE S (Panetal,, 2023 ) . BRI,
WA D RSO ELIR A

ZFI B E R EAE . B E A TAT LA 1500 G
( predictive coding ) ¥ FEF#EHE (active inference )
FEBR Y SE AR, WA BT SRAEA rh i S 1 S [R)20
A BAHICHY AT RS0 1 7o A 284 3R A ( Lehmann
et al., 2024; Schilbach & Redcay, 2025 ) . iXFPHEE
(K7 A BT A T £ 1 sl AN R )45 S bl

PRIBILT A P

5 45iE

ASCA T BT A A i ) [ 25V B G D) B vk He
FE J Ok AR AR BRI, I H B 5 I A S A
SRR AR IR, TR I rHTE
X— RO IR Bk A SRR R . 5
St b, FEDAERES R AT AT REM ) T AR
CISEARAT Ry B TR AR (i, A28
FEWEERGES ) |, MHRAE SR AT 0
SLHOIARE (1, ISR S ERE . DI
) o HESAHTSCT LIRS, RSN EA K
ik 1) ) A0 RN ARV BRI A5y T A BT AR U S T 5I2
Bt HERE, (HN “ATRE” PUASHETT MR “2E
AE” ARLIEYET T R TA AR SR A 15 B 25
MBS, 2021) o VRIS, XTREALE 1
WREA BT RATE N H M Zahavi 176 PpASEARE )
PESAME AR RETHIER “IHetERE” , 7R
& CEAPRT? LT P& (We in Me or Me
inWe) 7 (Zahavi, 2021, p. 1) , Z/VIERNTTLL
FEA R ] [ AP G —Fp R AR AR R 1) 7

( proto-collective intentionality ) -

o] B O R e SRR D s, AR UL AE 19 e
e BRI 5 A DB AR T8, James 7 (0
W22 AP ) ( The Principles of Psychology ) W ¥ W
. “eRIEABIRADLR AT, EAH KX ERL
REFWHARBRTHTEHELT” (James, 1890,
p. 149) . James #& 2% HURE T 5 R TS IR 78
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Abstract  The long-held myth that “intentionality must reside within individual minds” has only been challenged in recent decades by converging
evidence from comparative psychology, ethology, evolutionary psychology, and social neuroscience. This paradigm shift has inspired a novel research
approach in social cognition that transcends individual neurobiological constraints, focusing instead on inter-brain interactions between individuals
and collectives. The collective dimension of mental activities gives rise to the synchronized minds thesis, which posits that individual minds shape
synchronized collective outcomes through conceivable and implementable social interactions.

Recent advancements in hyperscanning techniques have enabled the precise measurement and analysis of dynamic inter-brain synchronization,
drawing significant attention to neural oscillations in individual cognition and social interaction. Notably, neural oscillations extend beyond individual

brains to bridge biological and environmental boundaries, serving as critical mediators of interpersonal social interaction. Their role in guiding

cognition and conscious experience manifests through phase locking the adjustment of persistent neural rthythms to external stimuli. This
phase-locking mechanism proves essential for achieving genuine inter-brain synchronization, in which individuals adapt their endogenous neural
rhythms to match others’ oscillatory frequencies. Comparative studies across species systematically validate the evolutionary universality of inter-
brain synchronization in biological systems, while cognitive science perspectives elucidate its theoretical plausibility, collectively enriching our
understanding of this phenomenon.

Based on this foundation, Shteynberg et al. put forward the viewpoint of the Theory of collective mind (TCM), which posits the capacity to
attribute a unified mental state to groups sharing common experiences, including the individuals themselves. Diverging from traditional Theory of
Mind’s focus on individual mental state inference, the TCM emphasizes representing group members’ mental states from a collective perspective. This
capacity facilitates experiential synchronization among individuals, enabling unified yet pluralistic perspectives toward external stimuli and group
mental states. Within the TCM framework, “we-representations” are categorized as representations of collective reality and collective psychology.
This distinction offers novel insights into the cognitive foundations of group behavior and clarifies synchronization’s role in collective mind formation.
Through the lens of TCM, group members’ minds evolve along synchronization trajectories from initial “we-intentions” to deeper “feelings of socially
entitative”, partially reconstructing the fusion process from individual to collective mentality.

While conducting a comprehensive review of the phenomenon of inter-brain synchronization and its extended theoretical framework, the Theory
of Collective Mind, we have actively incorporated the cutting-edge methodology of Collective Neuroscience. This integrative approach aims to provide
interdisciplinary insights for understanding the new manifestation of collective intentionality embodied in TCM. This innovative paradigm employs
advanced neuroimaging to investigate social animals’ brain states during collective activities, revealing the neural encoding mechanisms of collective
perception. Emphasizing cross-disciplinary collaboration among biologists, psychologists, neuroscientists, engineers, and computer scientists, it utilizes
predictive coding and active inference frameworks to derive testable hypotheses about synchronized minds from generative computational models.
This integrative approach promises to deepen our understanding of synchronization and coordination mechanisms in social interactions.

Despite substantial progress in synchronization research, the explanatory gap between innate behaviors and learned normative actions
persists. However, exploring synchronized minds helps re-examine Zahavi’s paradox of reconciling collective intentionality with individual self-

consciousness

the “We in Me or Me in We” dilemma. We propose interpreting inter-brain synchronization as proto-collective intentionality, which
advances a radical collective neuroscience perspective. According to this perspective, individual “I” emerges as an inference from the primordial
collective “We”. Thus, the synchronized minds thesis carries potentially revolutionary implications for understanding the fundamental nature of human
and animal cognition.

Key words synchronization, collective mind, inter-brain synchronization, theory of collective mind, collective neuroscience



