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Abstract

Objective: The present study aimed to investigate differences in short- and long-term recognition
memory for emotional faces among college students who habitually use expressive suppression and
cognitive reappraisal as emotion regulation strategies. Methods: A total of 102 college students
were selected using the Emotion Regulation Questionnaire, including 46 participants in the expres-
sive suppression group and 56 participants in the cognitive reappraisal group. A 2 (emotion regu-
lation group: expressive suppression vs. cognitive reappraisal) x 2 (memory type: short-term vs.
long-term) x 3 (emotional valence: positive, negative, vs. neutral) mixed design was adopted. Par-
ticipants completed an emotional face learning-recognition task. Results: (1) During the learning
phase, no significant differences were observed between the two groups in either classification ac-
curacy or reaction time. (2) During the recognition phase, the interaction between memory type
and emotion regulation group was significant for reaction time (p = 0.025). Under the short-term
memory condition, the expressive suppression group showed significantly longer reaction times
than the cognitive reappraisal group (p = 0.018). Moreover, only the expressive suppression group
exhibited significantly slower responses in the short-term condition compared with the long-term
condition. (3) Recognition accuracy demonstrated an emotional memory enhancement effect, with
both positive and negative emotional faces being recognized more accurately than neutral faces,
whereas no significant differences were found between the two emotion regulation groups. Conclu-
sion: College students who habitually employ expressive suppression exhibited increased reaction
times during short-term recognition of emotional faces, whereas no comparable cost was observed
among those who habitually employ cognitive reappraisal. The absence of group differences during
the learning phase suggests that the observed differences are more likely related to memory reten-
tion and retrieval processes rather than initial encoding differences. The present study also con-
firmed the emotional memory enhancement effect but found no evidence that emotion regulation
strategy types influenced recognition accuracy.
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1. 518

TR M B QIR TAIELE . 15 2T e A2 DUS G ] A B PN 2 25 17 446 Tt n s el ) #2(Gross,
1998). NHIH PP RISHNHZ W 7T 2 FIP AR SR AR B VP IS T JedT AR SR, 18I SR R Rk
R G 4 s ;s RISTNHJE T RS R AR R, (eI 4 A 5 i A 31K (Gross & John, 2003).
SV E VTS AR AR N BRod ARG R, 40 0] 5 50 22 SRR . S 2 i rk s DhREAH AR (R F) 55, 2009),
TR 2 [F] B TR AN R (Ochsner & Gross, 2008). 175 SR I% & 75 B S 51012, A% s s R E
L% M. Richards I Gross &I, WL 11 46 M BHIH 17 26 18 25 W35 PR F G XA R Y 1212, %2
VAR A A AT Rl i B 5 T e %R (Richards & Gross, 2000); JREE R E R 1 iX e 240
(Dillon et al., 2007), FFIRMEML ZHAIEYE(Hayes et al., 2010). {HEA IR LI 5. WL A
F, MHEAR AR MBI LA TR A, MATERE . PRICRME M 0 4 L id 12 1
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e, 5 B T 1L AZ AR B3E FH I S, BT N ER AR A H R A S TS BN T 1AM 2 R L SiE R4

CAZAAEIHE BT IS . AR AR E ) OB AR, AR AR (R B0 TG i, S AT R4y
NFERHCAZAK HEAZ A F B R G L2 A2 FR (E B Sk B I AR RE RN T2 R 40, HAF S
SEURFE AR . AEAR, W HRgER LR AL, —RARFEAEE 1 2% KEHDIZ & T8 (R FERT
[FAI7E— 4380 A L d1Z, BRI #— 2 TG RE TE R I 1R N (R FF 0015 B A7 R G,  JLARKRERT R AT
PANEL M B RE 45 28 2 45 (52005, 2019). Atkinson A1 Shiffrin & Hi I Z AR RALIA N, ANAMNIE RS
S IR B NFIICZ, FEE SRR L5 3 — Pt NKBHAZ, AENAAZ RGTES EAORFFR )
A T X EA7EAE 2 R (Atkinson & Shiffrin, 1968). [Klitk, 18I ¥ B A [F OREFIS (R (A1 6%, 7] DA %45 BAE
ANTRI I B RUBE R B LR FF B HURE R

iz iz i EE R Az —, SRR PR R A — RN, ARAE © A 102 IR ) Wzl
Boe® 84 IS Ee J1(Mandler, 1980). 5 H HIEMZAE L, FHAMES BRI ALIMITR R, kRt
AN BEAE (S B AR B RS EEE J1 o 33— 2D X0 TSN A, FRACIZ IR AR — 12, e i 3R
(familiarity) #1 [ 42 (recollection) ¥ A1 EL S BE AN it FESL R 52 i, o rp BRI R BT o 42 H BRI
PO, T [EAZ 085 B R AR B AR (S B ER B (Y onelinas, 2002). ESEIRHFTFLH, B FLEIE
I ERE N ST B FRABY Be 2 (AR R RIS, 25 SN [ R RUBE R 15 B IR AR . AHfF Fi 456 51
BV A, OB ST B S TR B 2 IR R RIS A 30~60 #0441 52 SCNMER FRCAZATSS, K fREs
[F]B% )y 150~180 Fb 1) 5 A& SO ET B IEAZAT 55, LRI AN [ 1 48 15 SR SR AR 2 AR a1 A T AL 1S
BEARFERIFE UL B 1 22 5

15 AR ICAZAE % A T ARl (LaBar & Cabeza, 2006).  TIFL A2 B F BB 38 R ik 1 — 2,
EREREANEEA, VEHEBEERFEEHREGEE. —BCRU, H— R0 A FRE L (5
% B PR OB A RARAME PO E A BN Wild etal., 2001) . A FER A H E LR
B RGCEEMSE, 2011) MR Y SR AL, DUE SR RS ( T 055, 2007)0iE > W4l k4
H 5N EVE AR =R e o - FRMES . Bk SRR, @AM SiciZ 8B LIt ik
TALI ISt HIRE SiCI228 Y, BN AFERS B, g4, 10128 A. B ==
B A8 HOR PR R AR5 o

2. 5
2.1. #ik

DB HP R 2 K BEAE SRR 2 AR ot G, it 3 55 4 1 (4155 26 U 715 5 32 (Emotion Regulation Scale,
ERS)HSCRR(F /)45, 2007). NZHAR#E: O EERF A @ LLERS RIAHIH] 50 E 5 2 H (RIS H
il - IENE VR A R AR, SRR 2R >0 Bl @ EUKHT 27% & N e M4, =550
<0 HREIRE AT 27%E AR ETA; ZR0 =0 F AN @ MABHEMNIER; @ H4FF; ©
HIES 5B MERED. HbRbaE: O B2 RAEESOS MR L @ A0S a5 5
@i IR AR R ALY @ ARETERA T SLIRATS . FEARZ G*Power 1 H(F X HIRA
T E5HT, BNE 0.25, 0=0.05, 1-p=0.95)%/b7F 18 A, #IAZ 60 A(fE41l 30 N), SLFR5ekk 102 A
(F0fIZH 46 N, FEIFZH 56 N).

2.2. SEERgIT SR

SEAG Y 2 (G465 SRR AL . IR ARIEPF) x 2 (D128 JEI . ) x 3 (IF &8 Rhr: M
s T hR) RGBT, AR AR, SRR SREE RN AN AR, KA R RN
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IEff%. AR A EEALRE R A 2GR, 2011), R S5KETS % 192 5k HEAEE (IH
96 k. HTIE 96 5K), FEAMCIZALSS 7 8 MR, AEARIRIAE 12 sk (A A1 46 20 B R % 4 5K) A B Xt i)
12 3k . {9 E-Prime 3.0 4w SZIGFRF .

2.3. SEWIERF

SRR P AR SIB B S FAR B BRSO ST BOR 12 MR FRHARYBER 24 Mikik, A
UGB RI “+7 M A 500ms, PP FLE v 1500 ms. 2 > B BB SRk ix0nt T 7L R 1 4 40 2
FIWr(F SEIEIE SRR E. 0 ), JFEOREEIRICIZ, WK 1.

EM A

PR & F

1500ms

Figure 1. Example diagram 1 of stimulus materials and tasks during the learning phase
E 1 FIM BRI RESRGIE 1
2SI ERGEHUT HE N AR B, T IF R IR B, A T T LB 75 7 2 ST B e L (F 4
Al ) BKREN). WEBOZEE AR, R T AR . B RS R T AR R I, Ak
AR BT RENL, A LA 2.

HEMA

1500ms

1500ms

Figure 2. Example diagram 2 of stimulus materials and tasks during the learning phase

B 2. ZF M BRI R RAESZRBIE 2
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T AR5 DR FF AT 30~60 FP(0/NT 1 2v8h, @ TR HINCIZ), BERERE 30 #0, 2F24) 15 7
By KEMES RIS RS 2 208D, (REFAIFE 150~180 #( KT 1 0%h, J& T Kiffiiidiz), 44
30 7l AR S5 PP A B BEAT P

2.4. Gt AT

THE SR SAE T BN FNERGZE, KA SPSS 21.0 f— M2k 5144 (GLM) B 52 I Sk A7 iR & 7
Zorhte FAB B FRAB BOSR ] 2 (BT AL00)) x 2 (IC12368Y) x 3 (148 &) =5 A2l & 07 22 704
R ARl AR &, RIS RN AN AR &, 7200k FAE. p 850 n® (partial n?). 1
R LAY x 1% 4 R A AR A KSR AR BRI AR (Mauchly BRTEFERL S ps < 0.05), w44
RN K Greenhouse-Geisser /% 1E, 4k & B2 IEJG 0 B B (df) o X 52 3 48 HAE Ft— 2D 347 18] S s
ST, Fn % A 5 N 4T 35K A Bonferroni A2 1E . [N 43 BT BIBRAE T 200 ms (R, HAY
NIERIRUG IR0 LA BEA DT, BRI SR AR IE B A G, AREEAT S IE52-F 7 AR e e, {HAE
SR MEREIS T DL A
3. 5
3.1 F3MrE

FAAM BN FRCIZ AL SR SRR, FAE AN 25 0 0 EE A S S I M TE A 2 (4 BB A
PRAEZEVE LS 1o DAHEE 19 SE A0 vl Ae &, ICAZRBYNME 25 2t Wik A&, 22 ST B B
PN BEAT 2 (48 R 5 SRS 2 9] . Ak« AFHEDF) x 2 (L1238 FI L AQI) x B (4 &k Btk
M )R E T 2, SR 2.

Table 1. Descriptive statistics (M + SD) of reaction time and accuracy for two groups of participants across different memory

types and emotional states during the learning phase

=1 FIMBEAEICIZARE S HERB TRANIN R NS EREROHMIRS (M £ SD)

SRS (ms) B
A TH M rp: A TH M rp:
Kz 833.40 +111.63 890.95 + 115.42 897.63 + 121.62 0.815 + 0.120 0.723 + 0.137 0.698 + 0.142

RikANH 4
FEmfiC1Z 846.30 +116.05 892.13 +114.01 903.08 +99.01 0.813 +0.165 0.768 +0.124 0.728 + 0.141

K147 815.76 £ 115.32 893.20 + 115.73 890.76 + 113.77 0.830 +0.118 0.734 + 0.142 0.691 + 0.167
I E PP
K017 793.74 £112.53 873.96 + 104.19 875.18 + 102.76 0.843 +0.123 0.765 + 0.129 0.701 + 0.167

Table 2. Multivariate test results examining the interaction between memory type, emotional valence, and group during the
learning phase

F 2. FIAMRICIZEE, BEYNSEINIRENSTERNER

SRR (ms) B
df1, df2 F p i m? df1, df2 F p i m?
125 4 R 19 SR 4L 1,100 1.056  0.307  0.010 1,100 0.046  0.831  0.000
gt it 1, 100 0.818 0.368  0.008 1, 100 5.820 0.018 0.055
1 48 A 1.83,183.09 88.148 0.000 0.469 1.88,187.64 28454 0.000 0.222
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H x gz AY 1,100 3.428 0.067 0.033 1,100 0.117 0.733 0.001
A x T 1.83,183.09 2.763 0.071 0.027 1.88,187.64 0.710 0.485 0.007
TCAZZEA x B 1.95,195.32 0.219 0.798 0.002 1.84,183.66 1.352 0.261 0.013

Aol x EfZRE x FEHR 1.95,195.32  0.612 0539 0.006 1.84,183.66 0.420 0.640 0.004

3.1.1. KRRt

SOSEISE 5THT,  1 E S 2EL ) 32 ROV R B 2, F(4, 100) = 1.056, p =0.307, fii n2=0.010. iz
HEHRNALEZE, F(L, 100) = 0.818, p =0.368, fn? = 0.008. IHLMM =R 5%, K Greenhouse-
Geisser 1% IF J& F(1.831, 183.092) = 88.148, p = 0.000, fi n? = 0.469, IEVERIFLI MR B &+ F M T FL
A PERAL, 3R PAgRAG I BAE AR 1) E Ve @ TR SA . S HAER T, RARKMEEZHAE.

3.12. IEM%E

IEFERITIH, EEE A SRS ) E RN AR 2, F(1, 100) =0.046, p=0.831, fkn?=0.000. L%
M ERN R, K H Greenhouse-Geisser 1 1F J& F(1.88, 187.64) = 28.454, p =0.000, fn?=0.222, 1E#%
AL RIER SRR, fERZ, TR, 20 CEM > it > hik” s, 0283
MNE 3%, F(1,100) =5.820, p=0.018, 1k n?=0.055, %N iCIZAL5 gmis B R & T KEHCIZAES% . B
B HAR Y ARIB R 22K

2i b, I B ENOREAT AT br LR I AL S, S 25 R AT 28 TR B RS g S 2L 3
H, REIMBAR A, FEBR 7 gL B Boin 122 50 5 2L B M B s R ETRIE -

3.2. BikKrEL

PN B FCIZIRAL . TSR 26 AF T, AR 415 I\ 500 25 VP2t s 7 A A I ff = f) 22 i AT
PRUEZEVE ILEE 3o LU 45 R 19 SIS L o il im) S &, TCAZ2RA AN 28 At sl AR &, )RR BUR
LI HEAT 2 (145 T SR AL . FRIBANH] L FIEPE) x 2 (IC122R 2 HER . KI) x 3 (G4 &b B
M PR EENET Z 5, S8R 4.

3.2.1. KAt

155 2B A SRS 2 ) AR AN B35, F(1, 100) = 2.385, p=0.126, i n?=0.023, 5L uk ke Bk
PN N IEEE EAFEG I F 2R, AR S AT BN T tg A EReRgm . 1012288 AN
A3, F(1,100)=1.454, p=0.231, fin>=0.014, FEAXSHEMNAFERMN TR T, Kz 58
I CAZI PP SO s YA B S 22 Sl o 15 26 R0 32 3008 B 3, (2, 99) = 26.906, p < 0.001, fk ?=0.352,
FAAFE AN KNI TAEE £ 5. KA Bonferroni S IEVEHHTH )G 2 E LR, 458 BRI
25 B TN R RIS (M = 807.83) 55 2 T 31 A 175 45 3 (M = 830.89, p = 0.000) 1 H 4 4% 25 i (M =
830.71, p = 0.000), M ¥4 -5 17 28 il 2 11 s B ) 22 S AN (2 3 (p = 1.000) . X — 45 R UEH, 5tk
A PR RAE LG, AR 28 DREE P OB OB B P o 1 5 ek

155 28 SRS A ) 57 8 AR HAR R 2, F(L, 100) = 5.163, p = 0.025, fi n? = 0.049. KH]
Bonferroni #f IE v E AT 8] L RN AG G, S5 R RN FERERCAZE AT, RISHNHI M [ BT (M = 853.25)
BEKTNAEFAM =803.73, p = 0.018). EKHCZZMT, PARMNE(FEEMHIZH M = 822.419,
INFIE VP4 M =813.180, p=0.666)7 AN R, 4T PN S Sk FE 0 1 775 4 FH 3 A4 BLAE Jo b
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WAZAESS b, BB A PAATE AL B AT S 12 00 H i LT B B S REREAR , T DA PP A A
FELI A AZ T3 0 g B M B o ¥ i

Table 3. Descriptive statistics (M + SD) of reaction time and accuracy rates for two groups of participants across different
memory types and emotional states during the recognition phase

= 3. BAMBRAEICIZ AR SHEXB TRANIN R N5 EFMHEROMIRS (M £ SD)

J B (ms) E 2%
FARR THAR i FARR R i

KB104Z 810.51 +109.42 819.45 + 105.11 837.30 £ 122.92 0.600 +0.176 0.583 +0.140 0.553 +0.148

RikANH 4
HmfiC1Z 834.27 £97.76 869.06 + 106.01 856.42 + 106.45 0.471+0.165 0.488+0.176 0.404 +0.177

K147 801.27 +108.34 815.95 + 109.10 822.32 + 108.96 0.558 +0.188 0.552 +0.205 0.527 +0.196
INENE VT4
KEmtid{Z. 785.28 +£103.77 819.10 + 111.04 806.80 + 120.67 0.415+0.156 0.459 +£0.195 0.377 £0.172

Table 4. Results of multivariate tests on the interaction between memory type, emotional valence, and group during the recog-
nition phase

=4 BINMERICIZEE, BEYNSEANZENSTERNER

SR (ms) NRES
dfy,df2 F D i 2 f(’j‘:}z E o -
17 48 R T S 4 ) 1,100 2385 0126 0023 1,100 1588  0.211  0.016
ety 1,100 1454 0231 0014 1,100 85461  0.000  0.461
&8 AN 2,99 26906 0000  0.352 2,99 20061 0.000 0.288
Ao x gz KR 1,100 5163  0.025 0.049 1,100 0.028  0.867  0.000
Al x EEBM 2,99 0.315 0731  0.006 2,99 0740 0480  0.015
KR x EH AN 2,99 5942  0.004  0.107 2,99 6.429  0.002  0.115

H x 0ZBR x AN 2,99 0.316 0.730 0.006 2,99 0.105 0.900 0.002

15 45 R SRS L5 5 A AR LRI R 3, F(2,99) =0.315, p=0.731, fkin2=0.006, &%
A 5ot PN BT (1 5 0 A A R AR R — 3, AR 2 57

LB SIS0 A EAF B35, F(2,99)=5.942, p=0.004, fkn2=0.107. 3 Bonferroni %
TEVEHEAT (R BN AT B, S5 R TERIRCAZ 64T, RIS @ LI S (M = 809.774) % T-TH )
4510 fL(M = 844.077, p = 0.000), 45T 1% 25 1HIFL(M = 831.612, p = 0.000); Vi BRI HH 14155 26 T FL 1)
SR TG 7 5 (p = 0.067) 0 FEKICAZEAE T, RIS 24 TH FL 1K SRS (M = 805.890) -5 YA 1) 17 44 1 LG 22
(M =817.700, p = 0.055), {H%H T 1% 2% 1 £L(M = 829.808, p = 0.000); ¥ M 1 2 ifii FL 1% e S I} 46 T~ o
P£(p = 0.044).

“ELHEAARNEE, F2,99)=0.316, p=0.730, i n2=0.006, itBHiC1ZIR 54 %2 HA R
JSLEN PR AE LRI E R IA 0 AR N B VP2 2 IR R 2 5, B AR 0) J BE f AR A A — 3

FRAB B NI 5 LR s RIS 2E 11 s B IR A H BRAE R A2 26 1R, SR Hd A2 AR 32 Bk
LT H T R ZE (R HOAAT, AR R4 18 28800 2308 Sae Az 28 x 1B 2 BN R, AT
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FLAERL N SR B o R 3, Az A e W2 1) — 250, 0 SR 22 3 oK e e I 4 P P A PR R AR R
RGIEE

3.2.2. [EfR%E

BRI TR, TR SR 4L E AN AR 2, F(1,100) = 1.588, p=0.211, 1 n?=0.016, Rl
AP BAFINER EAGAEG 2R DR ERN T, F(L, 100) =85.461, p=0.000, fi
n?=0.461, KIFICAZAE 55 P FN B R B2 m T2 % 88U 80N 2%, F(2,99) = 20.061,
p=0.000, fin?=0.288, FHAIFINE LM AT FF N ERRAFLERZIE 15 25 P81 SRBE 4 3 51012 2R B 1AL
HAEHA RS, F(1,100) =0.028, p=0.867, fin?=0.000; &% 13750 2H 5 515 45 500 28 ELAE
AR, F(2,99)=0.740, p=0.480, fiin2=0.015, Ui HIICAZIEBYHINE 45 Rt xof IEA 2 ) S ma A U AE P 4
[ —8, AAFEHMZER .

A2 BT SIS0 A EAF B35, F(2,99) =6.429, p=0.002, fii n?=0.115. % Bonferroni %f
IEVEBEAT fRT B A B, S5 R ERINAIZ AT, BINIEE AL IEFAZRM = 0.443) B 3& & T
P 25 1 FL(M = 0.390, p = 0.000), 75415 45 1 LI 1IE 5 28 (M = 0.473) th 2 2 v T 14175 2% 1 L (p = 0.000)
AR 5 I il 8] 22 S AN 2.3 (p = 0.158) o« TEKIICIZ 26 T, R 28 I FL A IE R 28(M = 0.579) . 3 &1
T EAE 5T FL(M = 0.540, p = 0.016), JHMRTEZTHFL(M = 0.567) 530 Atk 2 18] 1) 22 S $ AN I8 3 (p 1EL
53179 1.000 1 0.145) . BEAk, KEHCAZAERR . M. FPE =Rl 46 80 b i) IR 2835 1835 i T AT il
1Z.(p 1t $9<0.001). =EZHAEHAEZE, F(2,99)=0.105, p=0.900, fii n2=0.002, iBiciZK7% 554
R %o B A TE A 6 1) 22 LSS E SRR P AR A R E VP4 2 )3 3 22 5, B E I IE i R AR 1k
B3

PR BRI M 4G MR B R B2 12 R BRI 28 RO s, K RHE1Z IE A 200
TFHECAZ, BRI A 1 4 1L 0 TE A % v TR R AL, R 45 80 O 34 78 e AZ 5 R B
PR IE A % B R R I A1) 1k o

4, it
4.1. FIIMER

P BN AR I T B ORI U R RO B2, TR AL R R T S A
RS “IEME > bk > s SRR, HIERHMES S TRIESS . ekt R ACH” SR #AE LR
S B ORFFERE, JFAFEN L2 S KRIHCIZPIA R GE; TR 1725 7 SRS 40 200N e T 58 .8
AN, U] STBHE P R A A 5 DR P 0K S A AR 1 4 1 ALY G 6 S R R BRIk, X
—ATNJRER “HSEE” B HRER TR S RS B B 2R, A RER B R SR
M, ARSI Bemps BT A A o [FI, PSRRI f IEVE I AU 5 B (R (Al B i A0 35, 4R
NI ONE R i S 15 8 T FLAIN P — SBRORRARE 7 I SR AT 1 A R

4.2. BINMER

FRAR BOZ O R I SR e iZ 38 = 2530 F) S5 285 5 LA I 2800« 23 #f ZH AR AR 1 A vh T
TRIFIAIRE 251, BONSIE PR 49.5 ms,  ELALAMHIZE HH I PR AT R 4R 1) 8D 26 A1 BB ORA [F of 2% 1 )
BEANG BORKARFF BRI 2 R AR . X% R 5 A B 55 40 sV & (Richards & Gross,
2000): 5 D0 A GE ORI 75 RF ST IS A R5E, 5 AT R TR B
B BUAT AR T AR S BT, IR ST A DR 7 St B R B BENEINE, B R
B8 T AL IZ R R RS, SRBCE M2, 5IFAT MG S Bn, PR R I e ML S
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Koo BAPRFFRIFE N G2 IRIEAERT DU, 032 383 AR AN, 2RISR R WA
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