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Abstract

Interpersonal coordination, as the core mechanism of social interaction, has been widely proven to
promote relational commitment. However, there are still theoretical disagreements regarding its
underlying pathways. Based on the mediation framework, this study integrates the mediating role
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of self-other overlap to explore the neural mechanisms underlying the influence of interpersonal co-
ordination on relational commitment. Through two mixed-method studies (n = 66), combining EEG
measurements and questionnaire reports, the following findings were obtained: 1) Intergroup brain
synchronization was significantly higher in the interactive group compared to the non-interactive
group, primarily manifesting in the delta and alpha bands, and concentrating activation in the frontal
and central regions of the brain, including the frontal lobe, fronto-parietal central area, and left tem-
poro-parietal junction area; 2) Self-other overlap plays a mediating role between interpersonal co-
ordination and relational commitment, meaning that interpersonal coordination can positively pre-
dict relational commitment through the pathway of enhancing self-other overlap. This indicates that
the method of capturing inter-brain synchronization and its relationship with interpersonal coordi-
nation provides a potential mechanism for predicting how interpersonal coordination influences re-
lational commitment.
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1. 3]

RE HUB W TR Ok R OB A R S S AR R A B (AR (August et al., 2023). ¥ Sternberg
(1986) 1R 1E = FAELE, AEIENEERRIIZOYESE, BN — PG BRI A B4R K IR ORI
EJE(Rusbult, 1980). HAFENLHI AT WAL 22O BE 2 R4 SR HE S22 T Al . 10, AH EL AR B8 (Inter-
dependence Theory)#f7s T % &AW FIAKITEILER 2. Agnew 5 A (1998)¥8H, Bl FEAR ] A K 1 £
T, MEEE T ERKS R OHERME, BRI MM AN G s IR S RS R REBART 1)
WNHTEIF, T I R R 2 28 A £ R AT F00 2 v o8 B2 () B 84k o AF R Z 3R I i€, Rusbult £ H (4% 5%
7 (Investment Model)it— 5 B | AR AT AL AR AT b A 56 R MM 1) 3 WA 36
(Rusbult, 1983), XFpikds o RGP K RYERFT . QIEM SRR A7 B A B2 i 5 SR s o
PRFR R T il B AME AR R R R —— AT R AR AR, R sl AT AR R, LR 7 0HE
FAERN I BAT NI 5 A RS . AR, A0 O BB R AE (R V8 B &0 77 T BA S A AT R VB B94T N T
THD) ] AH EAE FH DA a3 3% 58 A R R RI A 22 MLk 2 /D

1.1. ABrihiAx)xR&EHEEN

W% 1« YR (Harold Kelley)# HAH H 4K #6 FL 18 (Interdependence Theory), A NFERE T B 30 B
FHE AR SR 2 % R IAZOFFIE, TR RR WA EIE T XA a) & ) I3l id R (Agnew et al., 1998), %3
ORI, FEAR A RS BB A IBEIE T IR ¢ &, iR A B (Interpersonal Coordination)——
RN 2 5 G417 N PLE MAR A AT RE JJ(Meyer & Hunnius, 2020)——3534 T 15 BOE R 51 S B4 (Miles et
al., 2009), XPHMAT P E SO BRE DMAMELE T LT[R — I AT 30, R Zh A £ 2 A 0 2 1) ek
[AIHESE N R B al— 2k, HAXLERNERASE AR A AHLESCERE X E I T (Hu et al,, 2022).

mH, ABREAFAERTAT NER, @8 L, AR KR RS2 1 (Rennung & Goritz, 2016), B

][l
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R, SEFRE N BRYMA A VAT SS) nT i 5k B Ar L= 5 T, BER A OC R K (Michael
etal.,2016). = TAREHR TR, RUFFEE: METENBREME RN 1053 ) 5 2 il i B i R v B 5
FAHLH 0 5 B RIEFEMBINL. XFSIHINLRIETRIE S R PoU 8 R, B AR R B3 = A bR
VA FT RS A S 35 7K VB (1 O B T R T-(Agnew et al., 1998). AM4T AEE A g — 48 1, A BrhifdEid
fink o 160 )25 i D) ) 235 S (i AN AR TR 7E 175 B B A Jn _F [ 41 23 X6 5% (Social Alignment), 140, $R195E%
L BRI IR AT S I (Feldman, 2017). R “47 0 - A2 - %07 MISRALIR S, M I
[ AL .

1.2. B3 - e AEBE P AHLE

ISR, Bl &13# 18 (Embodied Cognition Theory) & & B fif [F 35 0N $2 446 738 AR A (Yin &
Goller, 2024), W FLR B, [P AL A% IS 40 5 BT A VCEL (34557 20— 80 87 B3 % 1% (Ber-
nieri et al., 1996), JET]AE5] A PR B FMES B —— 9 MR AN 2 5 A BE [F D, HARERAE
H Sl I 4 B R . xR [ FK - i\ B (Self-Other Overlap) B R A N /& 55 ZR 7K U5 (1175 A
LR OOEEATT ORI, BRI B RS BE Y B BT MATE S R I B (Aron et al., 1991),
teAh, BIR - M AE SR E AR R REEE N EEYEE, SRERRLIMARRFHIRMEZ). £
FE VIR R (Agnew etal., 1998). BFTIE— 48 H, MESHEMEBIKS % . Al LORE IR EIEH,
HHIEEE R Z P BA AR, BB TN — RAIFAR I OC R 45 R (Branand et al., 2019).

BT AW, AFFIRE AR AHER, BERR B - AN EBLE NGRS ¢ R AR R
R AER . B, fEANEATEMESF, B - MMAESESPIANMERIEE O ESESER, HERK
e B B ) 2 AR B (Fairhurst et al., 2023) . 35 B 8t 3 B, 76 [F) 20 3 72 Hp aT [R] B30 E FAH %N T (Lang
etal., 2017). RIABR[E 5 AT Bk 80 A B A il & L, 2 38 58 00 JR K U

1.3. ABRMBHMENE]: SIANMEEDIEFRNLEY

DA R TRERRABI T2 RET BRIRGE ST MGG IMTRIEME, SR H T A2 B
87540 B 2 AR OCEE PR, MR AR DL s A RO B R . IS T e D) R R R T B
(R B T B A R 2% 0 R Bl R A& DAL . RIS 50, A R BRI R B K R JihiR
BRI BOL AR SR 4 T o7k, DA B B (BEG) AR 3 11 v A R AR ST A HL 2 AP IS [ 3 AR 3,
CL RN AR 72 ] 481 28 4% 4 (Inter-Brain Neural Coupling) I eu =, FLARE /Mt e 1 nl RS B b H.3hid 7%
R IR R E . KESTIEMI LR, 30 & BN Bl e [F) 25 K7 523 & T HE sl 44
(Huetal.,2017) XPHBERR A NBRAE FED LR, B LREWS RAL N BRE BB AR, I 2 3% Pl &1
JiE(Pan et al., 2016). FERMERRVERZ, IO FUR DURIBAEARE B S5 R I INS 7K-F 23
TFEEN, H IBS 385 AR R IIE R OCHE, X $om ABRih 2 [F25 Al 4F v I Bl i) S ph 22
fabr(Pan et al., 2016). DA UFHERI, RIS IR A I bR 5 ZE0E R AT 53 TCA X D BeRR &
(Zhao et al., 2024), HAPEHHIA IR BT D], A EEHA 2N MR GRS 5 (Balconi
& Vanutelli, 2018). fEMEIRY ZH, L4 Beta fl Gamma 3 B ARG I 5 A #iE, {H Alpha 5 Delta
B P 28 [R) 25 4 2 38 409 % O H Ll (Babiloni & Astolfi, 2014).  Alpha B ] 7] 25 14 46 S 4F &% 1R i o
[11F FH (Fitzpatrick etal., 2019); Delta SB AR AL IR 25 %) & 1 2 B L = 1 3h A S L (Yang et al., 2023), H
Delta #1E% 1BS 5B FE n] fERAT A ED, SR 1 ARAIEL N B bin ] D09 2% Xof S35 85 2K v IR T 6 70 o 3% 28 2 R R IR
NIRICE RVEFD B bR T a1 B [0 % 55 2 50 385 2 (1 R M ML i) B4 T 3 S A

BT B BRI, AR 8 RAR W TR BRI L] . s d RS B - N E SRR
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(Branand etal., 2019), F &M RN -CIIRPMETE(Fishburn etal., 2018 tg), ZERAFEAR S X7
ITRRES . TATEh R B, IREEAT A A R BB HEME, i B T 0 B RGN O FRRES
[ FF AR 2R 4T (Reind] et al., 2022). B IR - fil N SRR S0FEAE H, AR 18] AL fh A B AT 552 1 5%
ZRAKETRE (Branand et al., 2019). KK EEG BHARHE A R REMRBEGES, FPEEIT R8T
22405 55 fivi 18] [7) 25 1% (Inter-Brain Synchronization, IBS)fEARZET Z & 04T, i EEG BHMEA S HIE
e B AR BB A [F R AL, BRI 1 BR, R 1) Ha BAMESEEE AR R
. SGRIC  [R] [R] AP VE(HL): 2) [RGBl R S 40 AT T30 L 3T b S [X R Fe ST A Ak, I 230 o
& BB ARERFYE(H): 3) MiwifE] Rl P MEdd B3R - AN E S A B4R, IR B¢ R AR K (H3).

BR-EAES

REXRRIE

Figure 1. Hypothetical model diagram
B 1. RigREE

2. fARGE
2.1. ¥k

SRR O AR R SR (RO T 33 %), Hrh B 33 A, TN 2045+ 1.04 %, 4
WeVE 19 B 24 2. rARGASBINAT, WIEFRIEAA IR, BWEES A L. R 2 5% Sk
ATEISE T RN RS, WIS R 345 30 ST AR TR .

2.2. SEEPPRY

LIIRAESS: 2% Fishburn 5 A (2018)FEfAT TSI H T Y -EI AR 55, FFARYE S 38 e i BOR AT AR
Ko BN, POAHE T R-ETIR . CIIBGE — R EEL, 1 0 LR CE K e
WAk eEi), EE KRR b XIUESS ) H AR 757 20 Bl 9 PO CE RITAR, Rl E
MIFEER . CITBORAR LA PR, &S G A LT . ERNNKHT, Pl EAE- LR S
APTsE, FEA A R SR AT PF . SRIRARSS I NPy EAME S AR ENE S . EAESS
e, P ABAR I A AE S RIPTIL,  WCESRAEA HLANAE 55 AN TE ELANAE 55 v 73 il 5 AR A 1 5 BB T il
Mo PIRRZEAF FAEE T KPR A AN T AJUATIR, AR XA 7 AN LATRAR. 34
AL S B AR A, DA ER B UAE )\ Bl R T REZ MR AT S5, AN AE PF I e i 15 1 &1
AT EY, WP RS TR R, IR URMATT, S RARATIAE B 23 b R I [ S5 R AT SE AR T BT
B R ER R K, RE AT AN

SRERFZAREER: AWTTUKA Rusbult 55 N (199 D)Zmil 158 R RER. WREFRM 5 AWH BT
PPATT, IR H BRI 1 0% FR AR U IR AN AR A AN A ARV BT B ( f,  “ BIAREARAN 53— 2 BLAME A2
ZMFREVER 2K 7)o R 7 mATI3, 19008 RIS A X T3 1 9% 2R AR U LG - % 53R Cronbach’s
a ZECN 091, XRINIZIAE A REFIENEL.

B3 - A ANEE G B Aron 25 A (1992) 4 KE 2R, & HATINE A& - A ESRrfERR.
R 2 7T XAFRESREENEE, HENAEER)LFEeESs, R ERNESREEMART
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HIT— X B8 P s i — 2, BB — MR B S MUER, iR B RS AR R, £
S PR e A OSSR R S 5 R, R P[5 0T I P 2 B, e ) R W
ZHBHE -MANEE.

2.3. SERIER

FERIAHE T, TATRM T #l Ak e 8. A Hah), BN E - BES . LI RAE
— AN D A BT, S R B SR HLEEAT R R SRR, BERSEEIHRLE,
A AIER U SRR RIS S 5E MR, poal i EARE b e LRI R R e REIMESS, %
BIran)e, EWEITEE, HRRSPRENE D RE a1k, POSBEERR TR ) 5
RALE, LA 23 P2 (Cuietal., 2015) FERRGEMEEARR BT J5, S A SO b i s
#o MEGERUR, RSP S ERAKIGE R 3 B A RIS . 8 MBI TE BB LIRSS 8 B
A HAEIIRALS -

FEFRIREH B, 25 B WCE R I LIRS CRFFife b, TR RIN, RATRE R £ Tt (Jiang et al., 2012),
FELXEF-EIRAES T, ANERRRPCR B2 IT, CBEATES), FFft— N ETE gt frse, w
AT EEAEAR [ AR (8] A A B el 7 RO BESS . fEL DI R E)E, ol e iy Ba3h-BITHR
5%, AL IEES T, WA FE hash, DUESERPHA.

FESERETIRAESS 5, SIS N S BRI T UK, (R 7 44 AR 7 B AR O AT AR 5 S 56
RERR AR R TE B E AT D P I L B3R - N EE B A NI SR B 00 R K R B IS  SHS e Il
PORIRAF LI, LIRSS

3. BIEWES SR
3.1. WNEBIERESHALE

i FELIE SR AX AR Brain Product 2 &) 47~ A6 B FR 10~20 RGiARAERT 32 F BEG R%1. HdmUbER
FIETH o g s il F AR, Fz FES % . 0K PR S EER g, B RN 250 Hz, JEHAEAN
0.1~100 Hz, 3k EAIEHITE 5 kQ LA EFERE. LIRS (H ), Jo i) R IES K K
B, el R, RO, JRRAE s, DU R I e R AT SRV . JEHEIT AR
SLE4Y 3 BT (Independent Component Analysis, ICA), Fid@ik H IR0 H S 0052 AR 15y 2. TR JE
ST iR T ARSI AR BT 2043 B EEGlab Rl Matlab ) 1A ST .
3.2.IBS it&

TELAE RIS, IBS J2i83d EEG 15 5 A AL R SR & (1 o« A 50 f8 F i () PLV Fig Bk Al vh-FE48
[F1)F) i 1 [ 25 (Burgess, 2013) FF 3 Bl 0 [F]AH [F) 25 Fa B0 v 1 000K 5 WA BV AN IS 5 — B 7E
I 1) b e M ELBE Y« 5 2 B T 9T —B(Barraza et al., 2020), 745 5E N E] ¢ MIARZE £ F (8] PLV
WSS ANRTE 0 AN AS AR (7, k) PRI R 22 2 FH I 2068 o R FH R I B 8465 BEG 48
BEATAS e . {E Matlab B BUH R BB E N 1 Hz, &0 A/NRE N 025, HHELULIT 5 MHEHIT1
fidi|&] Plv:Delta (1~3 Hz). Theta (4~7 Hz). Alpha (8~13 Hz). Beta (14~30 Hz)f1 Gamma (31 Hz), PIE#t—
WA T PLV [— M0 SCH BLU R AUl th(Lachaux et al., 1999).

PLV(f) =% ,,iej (6,(n)-06,(n))

ARAE AT A FE(Lin et al., 2024), RALLT 8 ANX X EEG 34T 43450 br: B (CEFpl, f7,
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£3). HEIH(REFp2, f4, £8). HEMI(Mp:Pz, Oz). £ THAZ FAL(Ltpj:P3, p7, CpS)~ A5 522 S 4b (Ripj:P4,
p8, Cp6)~ ZHiM (Let:T7, ¢3)~ A Wit (Ret: TS, c4). HirtFh J(Mf:Fz, Cz).

4. Gt 5t

WHTHTIR , AW TGt 70 A B AR T 8 AN KN X 43R 5 ML . 1 %%, WIS I AH AL B E (B (PLV) 3
AT THPP AR A, SRR 1RO I X IH(ROD). XF T ROI (K [E] PLV, FATRM T 2 (3
WALEE: HF5IEF)) x 8 (WIX: A#rt. AH. M. ZAmiss Ak AETag FAL . 7w
AR A e BT T ZE AT (ANOVA), Hor KRN AR R & . N T PR T A RRIE
5 IBS ZAIK &, FATEREAT T E] PLV $3E 517 0BRSS 87 « BT Geit- 2 A3 88 SPSS 20.0
HAT, BEMIKPRE N p<0.05, HEZ H KA T Greenhouse-Geisser A% 1E o 25 18 21 22 HAG I 7] #51,
{8 I Bonferroni & IER A% p fH. SR/ N@E R n? (i Eta PO T2 ARISLIR KA AT RN
()22 il BN FEAS ¢ R 3R AT VAL . A7 R RIS IBS [AHSCHE W@ Pearson AH K B EAT 23 4T o

TEEFWE T Zoird, ATEHEAT 7 HEFIRLS,  DAISUFA kA 1 2 35 A EAE 2 . BT &
BATDRAE— X o RS XA PLV 647 1 5000 RBeR, i 820 & 7 2 50 i i AT Heslia e, DL
BN LS AEAR TR) 22 8] B 4 35 A8 H UM

5. &R
5.1. HZEER

B, PR PLV BT FR RN M), DUERH TR B B AR A LA 2). AEH
ATLLEH, IBS HIBEUE EEEAEHTE Alpha F1 Delta P Bt FIL, EHIX LER U AE IR X 35 (ROT) i
1T I8 HT

EXF & Al o P BLHI TR, SRAT 2 (SRR Ha5HHES)) x 8 (X : A, HFH. )5
M 22 BT0AE FAL . ATFRTRAS A ZEgnt . ARt Ao gy B & ZE 0, B ARV IBS 7EA
FIRIX A2 5. XFT Alpha # B, 77 Z g B /RSERA TR E MR E, (1, 64) = 6.672, p =
0.012, fin?=0.094, KHEFAM IBS B KT LEENH; MKX K ERSARE, 17, 64)=1.007,
p=0.436, fin>=0.108. LIAEHS5MIXAZ EAEH R, (7,64)=5.865, p=0.018, fiin>*=0.084,
JEREES o, A XA BB 4E IBS B3 TR B A A (p < 0.025). 7E Delta S B/ #rHf,  siid it
P ENALZE, f(1,64)=0.798, p=0.375, fn>=0.012, MXFIERNEE, {(7,64)=5414, p<
0.001, M n>=0.395, LI SMX ML EERANEE, {(7,64)=1.291, p=0271, fHn>=0.135. F
JERTIG R B, FEZ T X 48, HAZLR) IBS B m T L HAI4H (p <0.022), BbAk, HBHALELFI X
IBS {3 s 44 BT A A S 38 (p = 0.011, p = 0.006, p = 0.029) (MLIA 3).

5.2. X

R TRWAT REAR S IBS Z AN AHOCHE, FRATAT &R EAE S5 PLV #H4T T A4 . RH Pearson #H
KM RATIAT PR IBS. HIK - M NFH B MORE K FR A A A G . 255K 8], Alpha Al
Beta i B[] [F] 20 525 % 6 ki . AR - M ANESZE. AT NPRRIAFAE R Z IEAREER ).
5.2. PN

i Bl SPSS ] Process ffiff, 454 Bootstrap f 36 /1%, NI HIR - M ANESHHNMEH, FRATE

FH Process 227 Model 4 4T T H AR o0 M 45 R BRI 2), AR TTAE 5 X /i (8] [5] 25 (LTPI)
SEIEATMNE R - M ANEEP=0.441,p=0.010). RN, E&H T LTPI KEME, BR - h NESHE

b
<Y
|

ol
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3 E 1R TN SE 2 5k R R (B = 0.713, p < 0.001). 2R, LTPJ X ¢ F A 1 BN AT (B = 0.098, p =
0.462). Bootstrap 36— bR, A - MAESMIEZMNEE, TRt RN EN 0314,
95%Boot CI[0.095,0.518]. H1 T~ EL 42 20 W A ¥ 35 1M (R 2 M 2 3, IX SR B B 3K - b N BB 7E LTPJ (7] [
B R FAEEZ RS T B MERLE 4).
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Figure 2. ROI time-frequency domain IBS spatial distribution matrix
[ 2. ROI B35l IBS Z5(8] 3 4B RE
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Figure 3. Inter-brain PLV of a and § bands in different brain regions between couples
3. BREAREMX o F 5 KEXRIRKNIE PLV
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Alpha Delta

1 [~ wom] 87 . [~ p-00004]

400

300
I
1
300
1

100
1

Frequency
200
I
]
Frequency
200
1

-4 2 0 2 4 2 0 2 4
1 tfH
Figure 4. Permutation test plot for o and & bands

4. o F0 & SHEXAOHETIHE TG E

Table 1. Correlation between inter-brain synchronization, self-other overlap, and relationship commitment

= 1. ERER. B - tAEBFXRKIBENERLM

1 2 3 4 5 6 M Sd
Ibs at alpha_ltpj —
Ibs at delta_ltpj 0.278 —
Intimacy commitment 0.357* 0.412*  0.773*%* —
Self-other overlap 0.345* 0.440*  0.644%*  0.757** —
M 0.011 0.019 35.636 31.682 — — — —
Sd 0.003 0.009 4.251 2.256 — — — —

TE: *p<0.05, **p<0.01, ***p<0.001.

BR-tEAEE
0.441%* 0.713***
[ IBS } 098 { FREXRAEE ]
Figure 5. Mediation model
B 5. hoiRE
Table 2. Mediating effect of self-other overlap
F2. BE - EAEZEEHNPNYE
AR & 4% XMAE BootSE  Boot CI FFR  Boot CI LR 2 Lk
SR R AR i a] [ 22—~ E 3% - A NE B 0.441  0.164 0.063 0.735
B3k - N\ E S~ KRR 0.713  0.132 0.256 0.853
I 18] ) 2 — O A U (Rl L) 0413  0.164 0.079 0.746
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HERMN 0.098  0.132 -0.171 0.367 23.73%
B - i NE SRR RN 0.314  0.107 0.095 0.518 76.03%
7£: BootSE 18 Bootstrap A1 M H BN bR HE 1R 22, Boot CI FRR/ L FRTE 95% 15 X 18] T FRAT LR .

6. g

AT 0T EB AR R AR 5 O B A B R 4 A, SR T BRI RS B R s 2L,
HHE T R RIS PRI e RARIE S . AT BEA: B 70 B — 30 L8 (Czeszumski et al., 2020) 8
PRI, AR QIET R “ A - N - 26 R 7 AR ILIE 5), SR B S0 B B0V L B E/AE B
S RWNINIS [ GE IR P

6.1. ABRRIZ RN E &AL

EARG T, WATUEBIAGS LA RERMEMEEERNT 6 5 o B X—RNEIAFHEL
SRR T SO R < & I BORA AL 8 € (B (PLV) I TH i3 AR A B B i B S B A SR RIS E M 2 hR10(Yang
etal., 2023), HH G E] [0 15 IRWGE S5 N B T A P B A e (Miiller et al., 2013)o [AE, o JEBULEIA
AR S UMRAT A TR I EOCEE A B, ERP RS AR A EE R T R A DG, X P AR REIS R
N EH A 55 38 i 7] [F] 25 (Wanjoo Park, 2024), FH7EMMBISE L2 B ANESE - RIUN EZAFE, HHINE 2
PR P # 42 J B(Fitzpatrick et al., 2019). {EAFVERIZ, XEAMREBIW Ko 5 i = Hid #(Gallina
etal., 2024), MAEEFERIFD XHOA NS AT P& R 20 /) B B AR (Szymanski et al., 2017). 45 L,
KWAAE 8 5 o PRI B2 R, v REIL [F] el T —FiBE A M i A Bt pLE] . o & o
B ) TS B R = B AR AL R DGR ST NS, 5L b, 183 § IR T g T AE s &l
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