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Abstract

Previous research on the “Foreign Language Effect (FLE)” suggests that individuals process infor-
mation more rationally when using a foreign language; however, this effect has so far been observed
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mostly in text-based risk decision-making and moral dilemma tasks. It remains unclear whether the
FLE is triggered by logical reasoning in auditory settings (e.g., political debates, advertising, and mar-
keting). Guided by dual-process theory, this study recruited 78 Chinese EFL learners to systematically
examine the differences in their performance on auditory syllogistic reasoning tasks in L1 (Chinese)
and L2 (English). Furthermore, the moderating roles of emotional involvement and cognitive load
were investigated. The results indicate that highly proficient Chinese EFL learners exhibit a significant
“auditory foreign language effect”, and this effect is mitigated by higher emotional involvement or lower
cognitive load.
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1. 5|8

NS RRRWIER T, EEAHNEES ECARRARA KT, A A @EE 7HRE,
AR AL SRR W RV 70 =W sl S ELS . JeFii 53R B, AME RS (Foreign Language Effect,
FLE) @ 5 MA RN SR Sd 2. BRI &, EMAHIMER, MR EM I TE R, flindE
DRI R S P HE R SONE 05« FETE AR W7 o DAV ) 3 i . FRAH SO 22 IR A [ 1]-[4]. 28T, AR 2
BT IUARAESS[5][6], XU st B AME RN JEAE , W A5 B A B ES SUAAZ b iy i85 R
HEMME. BA, SNEE RS S AR ) &I T, AN

2. HERGRIR

BINTER A, FERMLMZERBETRAXRGE SRR ZEPLET]. FHRANHFEEA
RS BN TR HE R 3R 22— (8] [9] ARG B AR N RE M (5 BN LA AR i, 8 SOMAESS i
FIAR BRI [10]. 21T 5% T HME RN AL R O 4 SO T X E RGNS H R R AT

2.1. #EEAMINH

W KR R ARG S RGP R, DIV E S 5G] Mau R, Bt
HEFR AT DU R . H AT T A = 15 s N AR S A E A 4 [12]-[14] . AT , Blanchette 55$(2007)
[ 119082 46 2 R AR B0 28 o 1R A T HE R 28 [ M SE Ry« 2 )5, Blanchette A1 Caparos (2018) [15]iF—
NN, 1B GG AR TR A I B BOA RN BT IR, AT (2 3 E RN T o DA RN A 2 S T HE R ) 5
—RBEKIZR[16]. Lespiau A1 Tricot (2024) [17]ABlid B\ A4 FTHE TR RAT 55 o B HE R R I, 17 vy
N G W 2 R AT 55 B AR b AR RIA, B % ) E R RHE S — AR = & L
[18][19], FCHEHIAE ST B8 3218 5 AT SAT S5 B AI[20] [21]. Pk, MR BE & S 2807
B DR TR ) A W A AL o

2.2. SMEMRIEIIERHLE

HIME SR TE AR R 55 T 4 S8 F AMEFI BHE S OB A RDE BRI R 1]. BFREW, W51
LRI AME RN, B NS BE R R [22]. FEINENJTTH, Privitera (2024) [23 15 FH & £ I Wi T 45 KB, A
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EEE

P RE ST 9m AANA ER I DA 2 o Zheng 55(2020) [241FH fMRI AU HL, MG 21558 RN S
PGS, BIXFE S SN IEE; 10 Zhang 25(2025) [25 @I AR KB, AMEMF 51K o
Hil5 0 FPb, RN TEIE > B3 02 A BE 1 4 IOBRES « TETE 2671, Costa 55(2014) [2]F & 4
AR 5% R BB A 35 B LRI . Hayakawa %5(2017) [26]38 I RE 0 B HR KB, AME H A8 FFKE
SR, T ARG R DR, I AME NIRRT 54k . SR, 15 450855 I AE4a X . Zheng %5(2020)
[2417E AR P s R B, AMEAE G 58 T 5 2 BRI 28 M OGN X (13& 3y, $R7RSME L mT B i 1 3 AR AR 17
AL EE RO

2.3. ING

ZEERTIR, INEN AT S 1E G A N SR AME RN N SR R . AR, I O T N S A BAE A
VB RN B AR S T 58, MRl AME RS 78 2 8 b T KU o 5 e A W A0k, 7E % RAT 55,
RN AR BY A ) T 47 N [27]s WifEHEEAE 557, Evans (2003) [28]48 HAMAE & Je s 8 K XA 4,
ARG, WEIN TR L. Bk, AR RIMNE S PE RS, A LERAR
W AR . K, ZHEE R P AR S AE N RIBA R, 255 B KIS 26 I N3R5, A
TR, AT BB T BB S A ME RN, 1 52 R RE 78 40 B, AMEANTE SIE 46 NGB T (i
B BTG FAT A NTELE R 58 A4 22 B 595X 15 O B, Jeak, BRALRE, W s S B s s ]
51 R 5 A L B R B IG 5 o A AR [29] 0 R, A A BEAE T SE AR A TR BE SRR IR A 97 A AR
G54 NKTHME N 52 T AL

YTk, AT S EER T o B P 2 5] TR B AR AT 55 R R B AFAET B AME RN, R — B b
AN, REEZE LT 1) EUEEEST, H&E AN E RS S F I E M) S
DOBBFE) M P TR HEFIR R SRR 2 WA, MR 4? 2) VST, AR
] 9 1 2% 2] 35 E JEE(AME) 5 DOE (BRE) M AT AR HERE I R RARAE S 2 WA, semett 42

3. figit
3.1. FRsELG

3.1.1. #is

TRSEES B FER S0 WT U AME R T AEAE T HEFR A, B IR 2 ME BZRFE I T(2] [30], LAME
N S5 B6 7308 38 B R o MR Stankovie £5(2022) [3 11 TC/0 T, MBS 38 i B IE R R ST I &,
BRI B VPR AT B8 S B AMEAT AR A, 30105 BB B S i A IR DRSS . BT, AR ALEE
KH CET-6 .45 Wr 153 W&t LA S R i 5 sl FIF R (1 Rom “ B EK”, 5 RR “RHEHKE”)
XFAME IR AT 2 4 VA . TRSEI0 I A AC AR 5 18 Ak 2 N, Lotk 16 A, “PIHER
22.7£1.61 %), HPRHE “W—R” @MRIEERFAE, BHEADGE, PHTEESJER 13.9 4, M. U
JIEH, EHREEAE. ol vm G A =9, ¥y tk, TREEE 22.6 + 1.74)FRAGRE
Hn=9, B2 A, @7 N, FHER 228 +1.56). =T H CET-6 %140 M 625.14 + 14.25, W
13979y 214 +4.76; [RIAEYL CET-6 ¥7) 498.3+43.47, /1397y 150+£31.16. HIF45 R ER, KA
GREEALENT S, THE . PSRRI SAE LR35 0 508 2.56 £ 0.527, 2.33 £0.5, 3.22+0.441. 2.67 +0.5;
TR AR NS0 N 3.78 £ 0.441. 3.56+0.527. 4.11 +£0.333. 3.56 £0.527. MLEEA t Kiih R B,
PIALAE VT A1, DHE. RS ERE ) LA R EZ R /1 1(16)=-5.336,p<0.001,d=0.64; [
. 1(16)=-5.047, p<0.001,d=0.67; [JiE: t(16)=-4.824,p<0.001,d=0.69; SIE: t(16)=-3.671,p=
0.002, d = 0.80).
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3.1.2. #%}

USRI R MP 25 F0) =Bt JLHIEH T35 58 KRR GE i & Gk SO AR 1)
SUIH[32] [33]0 ASHT AT SZER AR H Biatek £5(2020) [32], K h I & #H o BRiA (0% 1 572 2), LLBEG
R FAR TR AR, AR AR AT 3B A AT HEEE . DS R R SCRRAS ORI B, R 41
e E R EE PR R SR, DAV . SEIR I 8 AR, AL 4 8, AR ER AL SERL
JRAS, RTE 64 BB E . ARSI EE: HHOME. ARATE. BAE. BRAE.
AR U BE 5 N B AT IR A SR HE Y 4518, IRWaB iR a ik, S0 Fralin ARG A5 kBl
P F At g0 A TN, S5 RARGHK. SLRIT AR B — M IE T\, M1HiE
ISP TS 1) Lotk LA 8 B s i ], B R P SRS 5 0 5B LR — 8. BT S 41318 Adobe Audi-
tion 2022 HEAT FEMEALEE, SRFEZREA 44,100 Hz, KAEREE N 16 fi7.

Table 1. Examples of syllogism in Chinese context

® 1. PERE T =RIERA

KA HERRR
HIde 1. FrA A K R
AR E AP 2 —Le B T -

i —EEEEARIKR,
Hide 1. FrafeaAg .
ARATE AP 2. — DR B
it LB RAL.
Hide 1 i B #i AR K.
TR R AP 2. —seZ R,
it LR ZIR,
Hide 1. FrafT FHEA TS5
TRATI A AP 2: —LETm IRt .
it LT TASRED

Table 2. Examples of syllogism in English context
= 2. FOERE T =ZBRIL RS

Type Syllogism

Premise 1: All trovant are not fruits.
Valid and believable Premise 2: Some bees are trovant.

Conclusion: Some bees are not fruits.

Premise 1: All flowers are not glinner.
Valid and unbelievable Premise 2: Some glinner are roses.

Conclusion: Some roses are not flowers.

Premise 1: All sloo are not fish.
Invalid and believable Premise 2: Some tigers are sloo.

Conclusion: Some fish are not tigers.

Premise 1: All bamboos are not brillex.
Invalid and unbelievable Premise 2: Some brillex are plants.

Conclusion: Some bamboos are not plants.
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3.1.3. BF

TRSEH R 2 (AMEKT: BAME G vs ARIME ARG EAH) x 2 (BF: FME vs BHE) IR A S50
Wil SLIMRMEEE 6 H=Bit, HIC(BHE)MIESLOME) &, BHESIUMER LR, it 24 4
Wk HENRIKEE XA FHREL,

ARSI AE L NIRRT, AT Psychopy (AR 2024.2.4)%4 5 SEIGFEFE . SEIGTFAAIT, Bk F i A se
5 1D, BEEFET RIRSE . BRI LRI —MRFEE 3000 R IF UG, B S RO vl .
WS R R S e e T, BRI Z AR IR S5 R RE S AT RO A S . AT B e s
KRB, ZJERRF BN T —IiRIK.
3.4, &R

DIAMEKSFRE SENE R R, DL BB R E e NIR AR &, SR E RN & 2 5 i
(SPSS 27.0.1 W)F A AR FRI. Gt oirgs RER, IMEKFRNE S Z 8158 BN &
%, F(1,16)=22.785, p<0.001, 7, =0.587, LPARFINEKTFLAERFIE S T =BOLRSHAAE R
Zedt o N BIRAZ BAE B BRI, G 3EAT R BN AT A3 A A AME AP AAEAR FRNE &
U T HIRIGEATROSFEAR ¢ 10536 45K, mAMEAGEAMEHNFIESE FHIERBEREE, (8) =
—-3.35, p=0.01<0.05, d=1.691; {KIMEALGEAFRERIBEZEZES, (8)=3.506, p=0.008<0.05,
d=1.236. XUEHEFEANIMEACTFHANH, FHEMIMNE ZBOSEF RS R EZER . W& 1 TEWE
H, FEAMEAGEHINE B IEH R T RRE, ML TAMERN; TRAME AR AR . %45 3
YL, TEWT AR R, /NS R LA AME 2 F T HERRBE S S0 58, B INBR I o A58 4518 5 Brouwer (2019)
[SRIBIEF— B, B 50 R B0 ey 1 15 AR B )7 2208 — D1 XU 35 1 Bl S A PR B AT 55 rh ok H B AME B4R
AAENT DA NI . REHED, FEWT SRS T, AT PSR R A i I 5 o 3 B AT RESR I AR 8

10 context
M Chinese
M Engiish

the number of correct syllogistic reasoning
judgments

low English proficiency high English proficiency

English proficiency
Error bar plot: 95% confidence interval
Figure 1. Comparison of the influence of different language conditions and foreign language proficiency on

the number of correct answers in syllogism tasks
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BT ESR, RS RE NDGE, SEAKCFEmE B0, HHEAFRIHE)Y CET-6 70 HUAMK
T 600 7y, HEPFIGERGEAET 3.5 (3% 5 iER).

3.2. X—

3.2.1. #ik
SRS — B A ST SR, TR USRI ARHE R Tkt 32 Ak, Btk KA
JEBRE N ME N 3.73 £0.19, KUK AP IME KT =i 13

3.2.2. #

SEBG— B IEIR TG Gt N A 7546 BT B AN VB RO AR F B A 308 T (I A A 3 B0 HE B i B
HEFRR I . DA BT 20 (e P\ S 00 D AR A 1 R &, AR 55 T A PERLIK, BRI oG T AMEB RN,
VR B N 55 O U458 R — 334 Rk, AW 70Kl B R A BOR A, 25
BIE T 25 2 N BE 6 XUE 2 TR = B iR

EE S S M LW d, Tlie Al Thompson (2011) [35]Eb%: T i85 535 AT RS s, $5 35 5K
Frifs R W1 4 )8 T B lE AR B S T 75 R 1 48 W) 5 5248 SGAEN T4t Anderson 45(2017) [36]3—
R, MG, 5 BT R 018 26 I B 58— 3 HAA R A eIk . (R, AR 7 st — S i
Moore FiI Oaksford (2002) [37]f) 7515, K& R BAENEE RS T B PG dievr e (56—
ATMA Y 55 IR EE(S ), RS 2 BRI SEALRE (NN SR IR (8 ). THARTE AR O
W) (8 738, 1H4E SRR R ERAREE(2008) [3811ET I IE M E S48 B R (PANAS)HHT I & . ZEER I
20 @, PR SHWMELES 10 B8, KA 5 RomEErEr( NiRes, 5 NEeR). AR, IEERERS bk
15 I YEEE 1Y) Cronbach’s a 77524 0.833 F1 0.834, fFEREF, FFAMEZR, LIRS, EH 6
T B AL AL o

3.23. BF

SEE—RH2(EF: MG vs. BHE) x 3 (B4 k. “FF. BWOMIBEG SR ®. B FrE 4
FE R R W e, SRl Psychopy (BRAS 2024.2.4) % 5 FE 5 HHIAE st , DL R i .

IERSEIRPT B, #H J6IHS PANAS, DAVPAE BRSO . B, Bl b1 ie 2= AN A 1% 2
SIS, NG R E RS B RGNS, FIKET PANAS WllE, DRSS BRANH
RMk. B ROk, MORTESERREHE . AMES 3 A, Jk24 M. MAUE XA ELE . BTG
I 3000 ZEFIEMAF, BEERECE MR BT R P40 68 15 TR A SR, fE
IR RN, A <7 Foon ATDMER Y, AR =7 RoR CABEHMEN” o SIS RS, xhiliat
ATEE R VTR -
3.24. #£8

1) BEFEFHERES T

HdsiEk SPSS 27.0 HEATALFE PANAS 455 o 1 Je Xt = 2 TE ¥ SR BB O 15 26 IR AS AT Rk 14 ¢
T 3), BEHHT T ZEFF RIS N R 2. SRR, ERMRIEZY4ERE L, F(Q2,27)=0.828, p=
0.448 > 0.05; {EWHMRIEELEE L, F(2,27)=1.037, p=0.368>0.05, ¥t =204 1E S RIG AT 15 25
RETLEEER.

HORTEIUE, FIRUCSE PANAS EREIEHFEATRBRES (L 4), B a7 7 2255 YRR 30 A B e 22
TEMT SRR, PEEAEEL, F2,27)=16.609, p<0.001; HREELEE, FQ,27)=14.730, p<
0.001, RU=HELREHIEEZER.
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Table 3. Descriptive statistics of PANAS scale score results across different emotional groups before emotional induction

3. S SATREIEELE PANAS ERG/SERNEAR ST

emotion scale M SEM
PA PRE 24.5+1.434 0.453
calm
NA _PRE 13.2 £2.044 0.646
PA _PRE 24.4 +1.838 0.581
negative
NA_PRE 12.7 £1.337 0.423
PA_PRE 23.6 £1.838 0.581
positive
NA _PRE 13.9+2.132 0.674

E: PA_PRE R & SRAEMTHOREARAE B AL L1073 NA_PRE RoR 3 SR IE TSR0 DR AR T A S 4 42 1 i e
i

Table 4. Descriptive statistics of PANAS scale score results across different emotional groups after emotional induction

4. [FESSETREIEELE PANAS ERG/SERNER ST

emotion scale M SEM
PA POST 23.9£2.767 0.875
calm
NA POST 13.3£1.947 0.616
i PA POST 19.7 £3.945 1.248
negative
NA POST 18.5+3.028 0.957
. PA POST 27.1 £1.287 0.407
positive
NA POST 13.5+2.173 0.687

BB R REAS ¢ I AT SRR AT S AR . S B 4 AL AE AR 25 (1(9) = —0.786, p =
0.452) FIH 5 45 (1(9) = —0.156, p=0.879) E¥TC W E A4k THARIG LA IMAR I AE 2515 70 S & T F#(1(9) =3.74,
p=0.005<0.05), VHWRELRSDEE LTHH9)=-6.246,p<0.001), RUHERIGLHE FH R BRFEA
RIS 2135 2 L TH(1(9) = —5.824, p < 0.001), THIRIEDTE 5 L RE LM (1(9) =0.84,p=0.423), 5
FARR A 46 15 3 BEOR PR ARG 46, (H TR TE T RG24 . SRER S U5 R &5 Ak — 0 5308 iR kI

2) AFEIEEHIEE RS

AR, MEIEVHAS B EA RERN 52 G S mERm, BN #2583 58— 8L,
a4 5 2 AHIF LS [39] [40], AIMTHLERMEI T ARG IPRBBENA TR —, DREIES
M S5 S 2 AR B ATAE A FAT FH o 2 b 2 4241 B E R AR T 50% FI R 8 5 e & AN 30 A
N 5% 2H 0 W7 IE R AT IR PR BE (3 5). DAE S B S ME5e P BB AR B, = B KT IR R RUE
R, AT SRR E SN ET 2 0. &R TR % EABEZE, F(2,27)=6.008, p=0.006<0.05,
7, =0313, “FEAMFLIEFE(18.9 + 1.449) % FRURA(16.5+ 2.173) S RAL(16 £2.211); 15 F KM E
ML, F(1,27)=141.097, p<0.001, 77, =0.839, SMEB H ER%(9.47 + 1.358) /5 T BHE(7.67 + 1.155);
M REMPARE, F(1,27)=0.763, p=039>005, 7, =0.027. if& 54 HRE, FQ,27)=
8.855, p=0.001<0.05, 77, =0.396; HHGMMRIALHLE, F(1,27)=8.907, p=0.006<0.05, 77, =
0.248; =HERLHAEE, F(2,27)=0.603, p=0.554>0.05, 77, =0.043. &5 RULHIELAE S M
PR AW =B, RIEE B AP =B B3R B2 S TR B A0, sl shE = BOe IR
BERTENE; 2B SR N, BOAE FIRE S & RS BIME & ZE 5 .

DOI: 10.12677/ml.2025.13111227 792 IARIE = 2


https://doi.org/10.12677/ml.2025.13111227

F R

Table 5. Descriptive statistics of the results in syllogism tasks for different emotion groups

F 5. NEIFHEE = RILERIR ST

emotion conflict language M SEM
Chinese 4.2 +0.632 0.2
non-conflict
English 5+0.471 0.149
calm
Chinese 39+1.197 0.379
conflict
English 5.8+0.422 0.133
Chinese 3.6 +0.843 0.267
non-conflict
English 4.1 +£0.876 0.277
negative
Chinese 3.7+1.059 0.335
conflict
English 4.6 +0.843 0.267
Chinese 4.0+1.054 0.333
non-conflict
» English 42+0919 0.291
positive
Chinese 3.6 £0.966 0.306
conflict
English 4.7+1.160 0.367

X AN A4 G 4L AE 45 10 b SR SR A 518 5 A8 AR F R 19 = BV HE 2 IE 60 45 43 ) R AT R BB 40 T 7
PEHES AT, BHEIER T, 0P RAA MR B = Bo IEA SO % 2 % 7:(1(9) = 0.580, p = 0.576 >
0.05,d=1.636); TMHMEIEE T 2532 F19)=-6.0,p<0.001,d=0.42), S5 A IERHBIE(5.8 £ 0.422)
RESTEHRAMRG.0+0471). FE—LaHrRM, EERMREZEMAT, IMEAMBHE =Bl B8
S (1(9) =—5.46,p<0.001,d=1.101), AME=BICIEHEE(S.8 £0.422) @ T REHE3.9+ 1.197); TfEL5 L
APHREMET, B S IREAE R E 2 7 (1(9) = —4, p = 0.003, d = 0.632), #ME=BAS 1IE#EI$(5.0 £ 0.471)
T RHE4.2 £0.632). “FERES A M ST 518 F 198 BN LK 2,

calm

7 conflict

== non-conflict
=== conflict

Number of correct answers
(4,

Chinese English
language

Figure 2. Interaction diagram of conclusion conflict type and language in syllogism tasks in the calm group

Bl 2. FEE=EBRRELMREBMBESHEERE

»
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TEWEWIE 04T, BREIEEE N, S0 RSB A M I M = Bt IE A AU 1B 3% 2 7:(1(9) = —0.218,
p=0.832>0.05,d = 1.449); AMEER T/ LEE Z 7 (9) = —1.168, p=0.273 > 0.05, d = 1.354) . {E45iL
MR, AME =B A REE = Be IR AU 7E 1235 22 7:(1(9) = -3.250, p = 0.01, d = 0.876), 4ME=
BOR IEHA (4.6 + 0.843) /5 T BEE (3.7 £ 1.059); fEZWRAPPRFM T, IME =B AEIHE = BUS IR
IR EZF(1(9) = —1.861, p = 0.096 > 0.05, d = 0.85). JHML L5 IR 515 = 1928 HAUN LK 3.

negative
conflict

s non-conflict
== conflict

5.5

5.0

4.5

4.0

Number of correct answers

3.5

3.0

Chinese English

language

Figure 3. Interaction diagram of conclusion conflict type and language in syllogism tasks in the negative group

B 3. A= BRI R EBRIE SN EERE

TR SR, BREEET, S50 RS0 = BOS IEAf UL 123 22 5(1(9) = 0.768,
p=0.462>0.05,d = 1.647); AMEER TR E % 7 ((9) = —0.889, p = 0.397 > 0.05, d = 1.780). fE45iL
MRFAT, IME =B ABRIE = BOR IR VU7 1E 2 35 2 5 (((9) = —4.714, p = 0.01 < 0.05, d = 0.738),
HMNE = BAS IE R A E(4.7 £ 1.160) = T BHE(B.6 £0.966); HELEIRAMREM T, SMEMEEHE =S 1IE#i
B R 2 (1(9) = —0.802, p = 0.443 > 0.05, d = 0.789) . FRMLLL S5 16 b 52 2570 58 = (28 TN LA 4.

positive
| .
5.5| conflict
——— s non-conflict
=== conflict

50|
2
[T}
z
c 45|
©
k3]
£
Q
S 40|
o
Y
[T}
Qo
£
Z 35|

3.0/ - —

Chinese English
language

Figure 4. Interaction diagram of conclusion conflict type and language in syllogism tasks in the positive group

B 4. RE=BILE LR EB BTSN EERE
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33. XW—
3.3.1. #iR

S — FIAR I A AT B RATHEE R, IR AR E ISR AR ERD Tt 30 4l ¥k
P, HEIFE N 3.88+£0.26, RUIXAYPBIMEK T EIL R 2 #

3.3.2. #H
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Table 6. Descriptive statistics of mean response time for the same syllogism in the exposure and test phases
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Figure 5. Comparison of the influence of different language conditions and repetition frequency on response times in
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Figure 6. Comparison of the influence of different language conditions and repetition frequency on the number of correct
answers by language and repetition in syllogism tasks
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