&) rErEy s

Chinese Psychological Society

LGB 2 2 1l OB R R 2R b 22
20234 ARAE 2

SMARIFIEM SRS
PECIEFEMAFSRIFRAI

1]
"
1)

U520 3 1%

NNNNNNNNNNNNNNNNNNNNNNNN

" 2
L/
+ &
3! 3
,%."olmnx"&-k

FhEM: PECEFLSEECEMIBOEELERERS
#ILIMSERF
APBA: ITIHEKFOEFR

2023%48148-16H
I - 4



TR ettt ettt s ettt e et e et st eneenaesens 10
2023 F 4 H 15 HA SR L. IR IR o 10
e A AT AR L R oo 10

Wi e HDFELERE P RISER IR e 10

# % 2 : Structure and influence in an interconnected world: neuro
computational mechanism of real-time distributed learning on social networks

......................................................................................................................... 10
W 3. AT EAT R LARICIZIN I oo, 11
Wt 4. NPk R AR SO RS ST LR o, 11
Wt 5. BN REAAA NN SEL 12
Rt 6: FETHHE BRI SAZHAT AT oo, 13
R 7 #te g S 5 HGEE S BRI TARRAZ I AU o 14
G =0 R = S AN O F U 22y I = OO 15
#2715 1: Cortical and thalamic circuits underlying binocular rivalry in the human
022 o OSSR PRPRP 15
] 20 MR IE B I TRAE oo 16
W 30 BTN O BRI 2 28 B RORBEAG AN oo 16
Rt 4. IS 55 S A B AE S I VR 17
Rt 5 12k VR BRAT R X 2 AL BB R e, 18
W 6: RIZHN-BZE T RIRAIR R s 19
I = NI B AR oot 20
W 12 BRSSP AAZ R GRS B (B 20
#2715 2: Neuronal basis of flexible behavioral control (£&_ ) ................... 20
R 3. PRI A ES B AN B oo, 21
Rt 4. BEGIEH] ) H5IRRNBIR NG 7 > . — M ST T 7T
......................................................................................................................... 22
s 5 BB AR BT ZALH] oo 23
W 6: FEIR S PRI TR A oo, 24
W TEICAZ BRI B AR e 25
R 1 JoIA AT SR B SO AR B e, 25
Al 20 WITRTCIAFIBE ST AT EEME (oo 25
R 3 BAA AR TENEHE I BT EEI oo, 26
R 4: TCICIZ IR RIS RN e, 27

45 5: How cognitive conflict affects judgments of learning: Evaluating the
contributions of processing fluency and meta memory beliefs............cceenee. 27

45 6: The effects of feedback consistency and co-witness credibility on

changes in CONTIAENCE .......evuervirieiieriirieeiee et 28
Wt 70 PP SECAIN AR EREHUEIIRZR (oo 29
DT TR e 31
et 1o FA BT EE NS FACALTE B e 31
R 2 SENIAER EHENER: FIRZERFENH] o, 31

4% 3: The activation and representational format of early visual areas in
1



aphantasia INAIVIAUALS ......ceeveiriiirie e e 32

2023 FF 4 H 16 HA S AT IR KR oo, 37
DG TGP T IR oot 37
R 12 BN 7R BT EARHZEALE] oo 37

R 2 PRI IR VEMATERE oo 38
45 3: Measuring fast neural sequences in EEG and fMRI (£ ) ......... 38
Wt 4. T 2 4ERER I S BB FEAS HIHLE S IRTTIETT e 39
35 5: Neurocomputational mechanisms underlying fear-biased adaptation
learning in changing envVIroNMENts ...........cceveerieereerieerieenieeseesee e eee e see e 39
SR TR 5% RS 1 DO 40
S ERERARI SN IR 42
R 1 FEREIHIEAR BTG T oo 42
i 2 FET TG B ML STE R oo 42
15 3: Category-Induced Global Effects of Feature-Based Attention in Human
VISUAL SYSTEIM.eeuteiiieiiiieeiierieesieenieesie et esteesteesteesteeseeesbeesbeesbeesbeesteessesssesnseens 43

W 4 A TEE R AR AL oo 43
Wk 5. ME RSB E S EIMITRRAR: KA MR RILHS T
FETUE T covovve ettt 44

JEE W3

4 6: Adding Informational Masking against Energetic Masking further
Reduces the Accuracy and Speed of Visual Search Performance ................... 45

W 7. MR S aE EAR O SRR B AR S AL .46

= RKFEFIPF PG RIE L IR s 47

#45 1: Neural mechanisms of decision-making in primate posterior parietal

[10)  £C): G US 47
i 2. BRI AR RS N LR TG SRR EE ... 48
i 3. BEIEFES BEEERIRTIIZNH] oo 49
i 4 S F I AR B TR S TR FILA e 49
35 5: HAH FIIEEIRAD SN T s 50
i 6: REKFINENRIEE R TH R A D REREILIRFI T oo 50
B aae 71 LY P TT A s 5 N o OO OO 52
i 1 FEH N EL LRI RE S P Psybuilder 525 R 41 fi#
T =SOSR 52
5 2: ERLISEEARTE SEIOHZE IR oo 52
5 3. THE BB SIS OB IR oo 53
A5 4: BT E BRI T oo 53
5 5. WL PR R T RE A B o 54
et BB AR BT oo 55
e 1 BRAUTHE B FL: 2T ERPs A1 fNIRs HHFHIEHE
......................................................................................................................... 55
G 20 DA B I B E BE R 0T oo 55
5 3. BRAATEN T HIAE BT 2 BN o 56
5 4. KIHEROEINGRIET L6 5E X 28 AR TRLAH L ............... 57
G 50 SNSRI R ZE I ..o 57
................................................................................................................................... 59



Session A

............................................................................................................................. 59
2023 - A- 1 FRBIAR AT 22 F S L BRI A RS A ST RIS ........ 59
2023 - A -2 TS HE Ao 2 B G0 B B R AT RE S ST HEVE HT 9 ERP BIF
/OO OO 60
2023 - A - 3 Recasting visual areas specialized for processing optic flow in the
RUMAN DIAINLc..eeeiieiieieeieeie ettt te et e e beeteeseenseens 61
2023 - A - 4 FETALAE BT RGBSR P REM ... 63
2023 - A-5 EIRFKIIN T B2 T8 (AR T2 AR e et ... 64
2023 - A- 6 IREEERIPHE 2% 1 FLIGE 73 BHTHEHLHR R .o 65
2023 - A -7 FEE AR E AL P AP SRR oo 65
2023 - A - 8 Temporal regularity facilitates auditory working memory.......... 66
2023 - A- 9 M1 SRR RN ——FE R 22 ST B D BRI ... 67
2023 - A- 10 1L 98 HE R SR I GE E RN oo 68
2023 - A- 11 2502 ST B0 & - BB I TEXS T e 69
2023 - A- 12 SUEREZER RIS ZACIZAMZE oo 70
2023 - A - 13 The application of big data and machine learning techniques in
Posttraumatic Stress Disorder: a meta-analysis.........cceeevereereenieeneeneeneenieens 71
2023 - A - 14 R i B PRI RN JER TR 73
2023 - A- 15 HNE AT TE SN TS AEHEB] o, 74
—— HETREAHEATEF TR RIIIFTT oo 74
2023 - A - 16 Boxh oA S BEAGRF AL A B 3 N 36 5 AR —Jk - R Hdhs ) T
TEWIIEIT ottt 75
2023 - A - 17 HATERR B 2R RN T NFATEAT AN ... 77
2023 - A - 18 Effects of Brief Mindfulness Intervention on Basketball Free-
throw Shooting Performance.............coeeveriiinieninenieeeie e 78
2023 -A- 19 FBEEHFUBEIEICAZ oo 80
2023 - A-20 MRAEIR S EERIBEAEREIR R e 81
2023 - A- 21 BRAEMREI R P HIE SRR oo 82
2023 - A - 22 Staring at a target does not ensure working memory encoding on
it: evidence from attribute amnesia..........ccoeeveeviiecieeciieniieeieee e 83
2023 - A - 23 Ocular tracking abilities in preadolescent children ................... 84
2023 - A - 24 T Flanker {u AR T A2 5 AR S 200 T PERHIIUMEE A
TEH R B ARIE R IR oo 86
2023 - A - 25 BRAFAIMURE R IE 5 K B HEVR IR R R RN 32 S om B [
FEIITTT oot 87
2023 - A - 26 Task Paradigm but not Stimuli Type Determines Working Memory
Training TranSTer......ccviiieiieie ettt eteereereens 88
2023 - A - 27 B A T R R AR T LR A A ARR AR AL v 2 P
s 90
2023 - A - 28 Caution Emotion Crossing: Decoding Different Facial Prototypes
of Anger and Disgust across CUltUres ..........cceeevveviieviieriienieecieeieeee e 91
2023 - A-29 REBGEIEHA EFBERBZA o 92
2023 - A-30 W TAEICIZN SIERAT BOFEMA . JE T B SR RAE A L SE
T 93



Session B

2023 - A - 31 TAEIEAZ I RFFAE S5 AR IRV FEIA oo 94

2023 - A - 32 YiihE O RSB EX HAR S PP IR 95
2023 - A - 33 BRAATAIH A AR ) E K ZRAE oo 96
2023 - A - 34 WHIFLE SR EMINER KPR ZETIR R o 97
2023 - A - 35 The influence of time structure on number prediction motion..98
2023 - A-36 LA XPERICIZ AR EEM oo 99
2023 - A-37 ERRST IR AL AE £ RS AN AT S 0] RS20 . AR AE OC FLAL BT
T ettt 100
2023 - A - 38 TAEICAZANIE FRAE 58 5 T 45 T R AFAE VR R AR SR I 52 101
2023 - A -39 IRV H AR EE F B S DR R A — 8 102
2023 - A-40 F 5NN E AR ERIZH N A kA ROC #iZk AUC
AL BETAETE e 103
2023 - A- 41 ZE[AN B EER T 52 I TR N B OSBRI e, 104
2023 - A - 42 Object-based attention in the symbolic cuing task: It takes time to
(.= ¢ PO USROS RRTRRRRRE 105
2023 - A - 43 AHHE ST 5 B B S 45 R RIS 4 5 106
2023 - A - 44 BRLRE TAEICZE MBS IITER e, 107
2023 - A-45 PG F R A REL FRERI S RN e AL INIRS
T T ettt 109
2023 - A-46 BHRRIBIAREZZR D ITER B SRER e, 111

2023 - A - 47 L HE N AT A FIE GRS R 112
2023 - A - 48 Attentional Templates Maintained in Working Memory and Long-

term Memory Have the Same Search Efficiency .........cccocovvevenininienennnnn 115
2023 - A - 49 GBI FRINEG ) A TR W S BB s A 4 — BRI AR
....................................................................................................................... 116
2023 - A - 50 JERONIE TR B B 3 7 1Al A 1 R I A DU AL
ZRIDIEIR ..o 117
2023 - A—51 2 M MR AP R R RIETC oo 118
........................................................................................................................... 119
2023 - B - 1 Investigating Ability of False Belief Comprehension in People with
DOWN SYNATOME. ... .couiiiiiieiieiete ettt 119
2023 - B -2 #7-¢[Al A, SNARC RN K AEMT BU R EME: Sk E ERP ¥
ettt 121
2023 - B - 3 Ml 5E 0 DU X 1] S0 RN S IR ........... 122
R ERPS HIEDE oo 122
2023 - B - 4 I AS B TARICAZIE R 51 S RBON TREI ene 123
2023 - B - 5 SO AR B SE T AR R AT OISR R A0 HERTEMY
RS SLRFIAEFH oo 124
2023-B-6  JUMBAERR SR A AE £ RS OS HR BT R A HLRE M ... 125
2023 - B - 7 'RPAERE G0 23 AL IR [P B RO oo 126
2023 - B - 8 FH/DEE AT NI LE G SRR RFAE AT oo 127
2023 - B - 9 & RAESN SN TAEICIZ T FIER AT o 128
2023 - B - 10 BSHIE ] TIEZE R BN RUN ....ooe 129
2023 - B - 11 Attentional rhythms are generated in binocular cells............... 130

4



2023 - B - 12 i SRR O P 2R & R H AR A 131

2023 - B - 13 ARk R FVR RIS SRS RS A LI e 132
2023 - B - 14t HUA SREUSR W0 B2 FT/ E S HEAEAT IR BRI fRRE
I T A AE FH e 133
2023 -B - 15 HMER REAFHS A TC T e, 134
2023 - B - 16 HEUAERE ST RAEX M I E IR e, 135
2023 -B - 17 ABRKRBIFEGERIAENLE oo, 136
2023 - B - 18 YRAARREIR NG 3 /NI A A TN DI BE B e, 137

2023 - B - 19 #8457 200t 7 wREE & 1558 SNARC RN FE 40 ... 138
2023-B-20 HEEEA N AREBRMRE RS M BEESLRRE

TUAITTTAEFH oottt 139
2023 - B - 21 Rapid Color Categorization in the Brain Revealed by Frequency-
tagging-based EEG.........ccocoiiiiiiiiiiiiecececece e 141

2023 - B - 22 Feedback influence of action selection on sensory evaluation
during decision-MakKing............cccecverieriiereenienienienreseeseeseeseeeseseseeesseensnes 142
2023 - B - 23 7a neurons encode the outcome information (correct vs incorrect)

during sensorimotor associative 1€arning..........cceccvevververeeneeneenvenveneennne 143
2023 - B - 24 FEh{E) LT TARCIC AR AIER oo 144
2023-B-25 BRMISETRAR? EAMPRTARE 2] T4, ERERTIRNr
B T AT e 146

2023 - B - 26 Neurocognitive mechanisms underlying attention bias towards
pain: evidences from drift-diffusion model and event-related potentials...... 148

2023 - B - 27 KBRS SN ZR o 151
2023 - B - 28 ARG MIHTATH B = =Dh e 7 Ak -k H 2SRt
FRICTITETT ettt 152
2023 - B - 29 Z3 RO 2 2 PR AR TR EE IR e 153
2023 - B- 30 JE i T R R 0 Fi—R B INIRS fEE 154
2023 - B - 31 RELRIFTIRE TIECILREF: —BURHEBIT............ 154
2023 - B - 32 Cognitive Style of Field Dependence-Independence Modulates
the Working Memory Storage of Biological Motion.............cccevervrueeeennene 157

2023 - B - 33 1A XVR G FIR SRS = AL . 22 HARSAE? 158

2023 - B - 34 The role of transcranial electrical stimulation in modulating visual

perceptual ICarMING ........ccuveviieeiieiieiieie ettt ettt ees 159
2023 - B - 35 hEM AL RV A Pip-and-pop RN A R K FIHLE .. 160
2023 -B-36 HIKM G EXT AT AT e, 163
2023 - B - 37 FFEFEEALS T E F AR ZAE AT A e, 164
2023 - B - 38 AN[FEEE B4 LO BT A AU LE IR 2 IR ... 165
2023 - B - 39 R MEVE RO ORFRHT B o TAR LI RAE 52 4T A
ERP FEIIE T vt 166
2023 - B - 40 I [A] fo gt 0o BR R B X BRIA R T EEIA oo, 167
2023 - B - 41 HUATIHREVNIGRELE S ) LI 258 715 RE 1 B SSERR 7T ... 168
2023 - B - 42 AN RS BT RN TR R A TALE 169
2023 - B -43 AN[FJ i IR 28 FEAE S5 HE A ARV BIRAS o, 170

2023 - B - 44 Suppression based on templates for rejection is reactive: Evidence

5



Session C

from human electrophySiologY........cccvervierierienienieriereesere e 171
2023 - B - 45 Bilateral eye movements selectively disrupt the sensory

component of trauma-related MEMOTIES.......c..ecververierienieriereeseeseeneeeen 172
2023 -B-46 T SCFEACRUN: FEAA TR 15 26 R0 X T L1 48 R0 ) 5
....................................................................................................................... 173
2023 - B - 47 TR A FR B 5 N PCEZE BRI e 174
2023 - B - 48 WM : NG AMEAT Jo0t AL 2 R (R 2R ... 175
2023 - B - 49 PIZE IR A B RN BT R oo, 177
2023 - B - 50 KB 1 SUBEEE RAEKT TAEICAZ IR ERNY oo 178

2023 - B - 51 EAEAE S AT BCRAENLE]: R B 2 TR IESE ... 179
2023 - B - 52 fil 545 S G A B AP 2B ——5E T il L SR U

2023 - C - 1 Working memory training continuously improves physiological
reactivity associated with emotion regulation: Evidence from HF-HRV ...... 181
2023 - C - 2 Object weight can be rapidly predicted, with low cognitive load,
by exploiting learned associations between the weights and locations of objects

2023 - C - 3 The moral or the efficient: the neurocognitive bases underpinning
the effect of efficiency on reciprocity in affective dilemma context............. 183
2023 - C - 4 Prediction error, prior certainty, or belief updating: P3a component

function in temporal Bayesian inference...........ccocvevverienienienienienieneennn. 185
2023 - C - 5 2GIEH H CHUZE AR I 21 S 59 €058 3 1 o SR 18 1
FEI oo 185
2023 - C - 6 ZAR(E BAEM 0 TAEICAZ b A 4ERF B B 1) AN [ e e A
B 186
2023 - C -7 MhIRGE LR T TE AT FRIE ..o, 187
2023 - C -8 MG BB AR SR e, 188

2023 - C -9 =B BRI T A S fE——F B ERPs (JIEHE ... 189

2023 - C - 10 Learning to discriminate different odors spontaneously engages

plasticity in different stages of the olfactory processing hierarchy............... 190
2023 - C - 11 ~“FHRAEPMZEHH]: —ITEEG AT oo 191
2023 -C- 12 RH 5 TSI AL RO EEE ] R Y H R fE
ettt 192
2023 - C - 13 Dyt e B PR A Ao BB B R I ....... 193
2023 - C - 14 #iH X beta #P2 I3 FI1 5 AW EEMRD oo 194
2023 - C - 15 FISELIXS 1 FL 51 3 HIB K20 . 2T ERP AOIESE 11T
ettt 195
2023 - C - 16 I [a) AN SFEME R 2 45 N5 1O SR . UL AN 8] ) 1 1
....................................................................................................................... 196
2023 - C - 17 Neural correlates of action feedback timing and sense of agency
before and after controlling an avatar in virtual reality...........cccccevevreereennene. 197
2023 - C - 18 AAEAHHLIE 2 I bR BB iy ) 2 A B AN

A EE R R BB N L oo 199

6



2023 - C - 19 s BAn) 3 HA TmE S HAN\ Fp LI T oo 201
2023-C-20 ¥ HANP A ST —Tifh AR T HIRAS 5 BN i

G ettt et ettt et e e e e et e e nenas 202
2023 - C-21 OM A AFAEGmf e PE: >RE BERP UESE oo 203
2023 - C - 22 WG E RN, 2 4E NS R SR i s m . = IS 18] P 1
....................................................................................................................... 204
2023 - C - 23 #5552 sR B 56 OB LA e, 205

2023 - C - 24 Both sensory prediction error and performance error contribute to
implicit learning during visuomotor rotation adaptation.............c.cccevervrennen. 206
2023 - C - 25 The effect of context congruency on fMRI repetition suppression

110 00 0[S 1 OSSPSR 208
2023 - C - 26 (A g /) B oA 2 R B o 209
2023 - C - 27 Neural Mechanisms of Improving Health Behavior with Cognitive
Training under Stress: An RCT Study......ccceeeevevierienieeiieieeieeieee e 210
2023 - C - 28 KM iFE SRAE RAENS TAEICAZ IR oo 212
2023 - C - 29 AHALTW I RIERTT TAFICAZR I oo 213
2023 - C-30 FRITEGRAME? BB 2 =T MABAT M EIRE ... 214

2023 - C - 31 Functional Brain Network Alterations in the Co-occurrence of
Autism Spectrum Disorder and Attention Deficit Hyperactivity Disorder ...215

2023 - C - 32 T4 A IR BBUBEE BRI oo 216
2023 - C - 33 RPE XJ Tl H AR S5 1L 2R m i) 0 1 JeiciZ e ......... 217
2023 - C - 34 Domain-general cognitive control between flanker and cueing

BASKS .-ttt ettt ettt ettt bt ettt e h et enteneeene et eeenee 218
2023 - C - 35 Factors Influencing the Role of Inhibitory Control in Non-
Symbolic Numerical Processing ............cccveeveriiesieenieeseeseeseeseesseesieesieesseens 219
2023 - C - 36 A2 S ER K gl K ALK A BB P 05 U
D ettt ettt ettt et et ae et et et e st et e eAe s en s e st etebenseneeteeseseneas 220

2023 - C - 37 Earlier finish of motor planning in the premotor cortex predicts
faster motor execution in the primary motor cortex: human

electrocorticographic eVIAENCE........ccvevvierieriierieiieciieriesee e seee e 221
2023 - C - 38 3T 12z A B I SR A iCAZ A7 A AR o iR
FEIBEMI oot 223
2023 -C -39 & H R A A 28 TH AL v B Sk H R 3D
S FIAEDE ..o 224
2023 - C - 40 FHAARSARPELE RS s A A AR SRR ERT ... 226
2023 - C - 41 L2 B AL an ] 52 ma A R R MA ) AP S e 227
2023 - C - 42 FET A TE R RIS THITE B e 229
2023 - C - 43 B[R RN TAEICAZRAEPTTFIAE IR e, 230
2023 - C - 4 AXBEEN D EFEAHHEZEAT B Z W
—ATTEE BN TTVE T oo 231
2023 - C - 45 I\NFIHb R @ ) v SRR . % MAGELLAN 4 ()9 £ 232
2023 - C- 46 —4E UG B2 iR I = 2525 AL B A oo, 233

2023 - C - 47 The influence of reward motivation on self-deception in
competitive situation: Evidence from eye tracking...........ccccoeevevervneenennnn 234

7



Session D

2023 - C - 48 Deficits of the ‘good’ eye in amblyopia: processing geometric
PTOPETLICS ..eetieeveeeteeeteeteeteeteeteeteeteenteesteesseenseenseanseenseanseensesnsesnseensesnsesnsennns 235
2023 - C - 49 The neural mechanism underlying attentional bias associated with
trait anxiety: top-down OF BOtEOM-UP .......ovverrerierieeieeieeie e eie e 238
2023 - C - 50 The impacts of self-deception and egoistic-altruistic motivations

on deceptive DENAVIOT .....ccuiiiiiiiiieiieiieiieeee e 240
2023 - C - 51 HLWrIEIE N % OE RARIE — SR R E ERP IE#E
....................................................................................................................... 241
2023 - C - 52 Bilateral eye movements facilitate perceptual and memory
INFOIMAtION PIrOCESSING....euvvevierieiieriierirerieenttesttesteestresseesseesseesseesssessaesssensees 242
........................................................................................................................... 244
2023 - D - 1 ARSEAR 2 AT DUANTL A H A5 F R0 B O 2 T g 12
....................................................................................................................... 244
2023 - D - 2 INFAFE A AL 2 B 3 AP 4R P ——2 TR AN A 22 7 1 At
ettt 245
2023 - D - 3 BEARFIFFMT-I0IZH] . T3 BOERE A T 247
2023 - D - 4 Fi BRI # GO N T RER FL IR . ok B RSB ER Y
B s 248
2023 -D -5 2T MEMS [¥] 500Hz R 236 5 IR B2 A0 i 204l ... 249
2023 - D - 6 Factors influencing anxiety of employees in different personality
profiles: A cross-sectional study in China..........cccccceevueeviiecieenieenieeie e 250
2023 - D - 7 g TARICIZ ARSI H 5 AR00 50 H 45 BAF# B9 A2 R
....................................................................................................................... 251
2023-D -8 FEEWDIH . FUMHE 5 H BT FERIAE LR 7 2] MR 20
—ANE AT HT AT s 252
2023 - D - 9 ARE AR E T HAS 4 SO R 25 A I 2% R T O )
TP T oottt 253
2023 - D - 10 Impaired impulsive decision-making in overweight/obese patients:
an explanation of time sensitivity and subjective time perception................ 254
2023 - D - 11 AFEZRaE1E ST 0T [R5 5 4 10 42 08 sk B ik 58 (1 5%
] B2 FLF TRIZI S IIHIT oo 256
2023 - D - 12 R L& R TIIZRR TR FIR I 22 SRR 257
2023 - D - 13 Iash 4500 B 45 R AP ) IMRIBETT ..o 259
2023 - D - 14 Does mental arithmetic of non-symbolic simple addition small
problems adopt retrieval strategy or procedural strategy? ............ccceevveenenne. 260
2023 -D- 15 2T/ NFA B AR B ARIR R FE T 4R S A Ay a1
B TTIEBNTTZE o 261
2023 - D - 16 /K PHL5E FIBECT BIRAE A AL —— R AR AE ... 262
2023 - D - 17 OESHEALAERE KR B3N T M5 KU E 735 IR
....................................................................................................................... 263
2023 - D - 18 Effects of oxytocin and nicotine addiction on psychosocial stress:
AN TMRI STUAY ..vveeiieieeieeeeeeee ettt eeas 264

2023 - D - 19 The difference between social attention and non-social attention

lies in attention disengagement rather than attention orientation.................. 266

8



2023 -D-20 (4-6 %)L B REEFREVHE THR) 1okdm A5 R R 5

....................................................................................................................... 267
2023 -D - 21 ZHEALIEERFIER ALV HIREM 269
2023 - D - 22 KA NSRS IRE T AR AT T 270
2023 - D - 23 The efficacy of a computer-based cognitive training for school
aged children with ADHD ...........ccoiiiiiiieiieieeeeeeee e 271
2023 - D - 24 SPEEVERT ABRIR AR IIM o 273
2023 - D - 25 ANZRi@shanse it se RO IR ZIES ... 274

2023 - D - 26 HFRS N AL 8 A S 1 B2 0] b B e ... 275
2023 - D - 27 JiERk R R ) S M1 2 B SRR R R B ) 9 £ 276
2023 - D - 28 MRS B RS SR A7 ok B VE I A YR

2023 - D - 29 “Evidence decoding” reveals the interplay between attention and

deciSION fOrMAtION. ... .cctieriieiiesiieiiecie et et ettt et et e s e teesteesaseseaessaeneeas 279
2023 - D - 30 Addressing LGBT School Bullying in Mainland China:
Challenges and INtEIVENTIONS ......ccueerveerrierieriieniieneenieereeneeseeeseeesereseeeseneeenes 282
2023 - D - 31 SR 2 M FLE LI TARAFRIM 283
2023 - D - 32 REAMEEE N BB T AA R L 285
2023 - D - 33 The neural changes for motor execution and imagery after 15-
days head-down bed rest: an fMRI StUdY ........ccccevverierienienienieniesieeeeeeen 286
2023 -D-34 FENEEMLSEERAHRIETT o, 288
2023 -D-35 BaRIEAN AT SETHLSE BB 5 [F D R fedtn 7 TR
FEE R TMBEIEIEIZ AT ? e 289
2023 - D - 36 LAFICIZISBLR IR RIBIAEE oo 290

2023 - D - 37 The involvement of monocular channels in the deficits of facial
emotion processing in social anxiety and depression............ceeevevververeeennen. 291
2023 - D - 38 # &SRB RMFWRAL AT AR FRELNL........... 292
2023 - D -39 [AEA M) LEITIE S BIRFRTRE IR RETT....293
2023 - D - 40 [RIBAE XS W o0 i 1R) 3 = 018 2 O IO R /R ] 294
2023 - D - 41 2FHH 5t F 3 AT FLAH ADLRE 3G 5 e 75 5 0 PN 215 4 AR

T N et 295
2023 - D - 42 WPHAEGERT D EZ AT IR . — TR 7T .. ... 296
2023 - D - 43 #oBERTEE B BT IR e 297
2023 - D - 44 2 & P52 AER 28 5 B AP ARAE e, 298
2023 -D - 45 P S AT FLEZ B CH ER . 299
2023 - D - 46 W BE 145 H4) 50 B 1 52 e B - o o JER A 8 42 00 B 1) e A1
118 OO OO 300
2023 - D - 47 Encoding, working memory or decision: How feedback modulates
tEMPOTAL PIOCESSINE ...vvevviiiieiieriieiiiesiiesiteseesteetesbesaessaessbessseesseesseesseessennns 301
2023 - D - 48 Fita-i2 s BN TAFREPERIHLH] o, 302
2023 - D - 49 @ahifie i LE H /D FIE 3 TAER E RIS, 304
2023 - D - 50 &) AW e N APERIIE s A2 PR R R o 305



3k
2023 4 H 15 Bt R &8, iis 0 L3k

A MEITEAT RANLE]E R &

W& 1. BOEERBH RIS HRE

SRATHL
b R O BRI 5 BT
WE: DA ErR, HOFERD LIk FERRRAE 2 m, AR £E
B A 2 E A AT, BT BOEAN R AT N . SR
[l PR FARAT A AN TE AR TR 5K L (S AEAT NANSEAL AT NI RGN AT ST X 84
LA (13-16 %, M = 14.44, SD = .57 ; 48 & L)1 99 LN\ (18-26 %, M =
20.48, SD = 1.64; 48 4 & E), RHAZMIRFATLS, WHHIEERK AT HIE,
LI HAMA PSRRI AR (SN RN ZER, ITEHARERE, H8EHEDFN
e SR m . SRR, MR, TR, XA
BE A NSEINIEAE . A SE S BB AR KT BE 2 WSO ISR AR BB
AR R RE IR R TR N R SENA o 0 K D R I R e 1) 7
RKeE: HOE, MERIRE, BHARE, HaITh

% 2: Structure and influence in an interconnected world: neuro
computational mechanism of real-time distributed learning on social

networks

g !
HERUR AL B SRR A S B
Abstract: Many social species are embedded on social networks, including our own.

The structure of social networks shapes our decisions by constraining what information
10



we learn and from whom. Yet the precise mechanism by which the human brain
interacts with the networked environments remains unknown. A major obstacle to
exploring this conundrum has been the difficulty to develop computationally-tractable
and neurobiologically-plausible accounts that can characterize how the decision-
making system processes information passing through social networks. In this talk, I
will present some recent progress in addressing this gap. By combining ideas and
methods from decision neuroscience and social network analysis, we demonstrate a
neural mechanism of ‘network-dependent learning’, which filters social information
according to where the sources locate on the network. This mechanism can give rise to
collective maladaptation, including biased learning and misinformation propagation in

an interconnected society.
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HAF RSN AP 5 0 TR B ORI AL A 0GBl . NI R SR AR R O . Tk SR
SR, FSE T S BAS B A i LR, K48
N LAERRIZ N TAL 222 HAG RAA L SRS, g iEal, DURAHSRHI R R

Wi 4. ABRRRFRHE L EE KA LR
i
LSO S A R 525 ] [ 5 A SR

E: APRXR MRS INAIZ O, 2V HEHAE 3045 DUgEAT 10 254,
XN R SERR AN BR AR FRAG 25 BB AR 1T, NBRoR RIFRSRE 2 SRR K,
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KR R FER I, TS E A s Al F Nk eI R (Ji et al., 2020) AN
TAFCAZ A IT(Ding et al., 2017), “FFR AL A HIX BT AL RFR 2
Nt . GG AL, Aok IR AR DB S AN . A&
RN B R WAE -G E 5 BT, RIR N TR IR S it
PR ThRE R XL B b, T HELREM T HIEEEA 2 Malae: ()AL
Wo RBHENAE 2 ERRIG L I RALE—L, MMFERILIZ AT . X6
A BT H YR8 FRAE AN [ TAEICAZ 530 Q)IRVE R o BRI L T+ 2258
BN RIE SR TG, LI ERMER <R ARG . ks B, AR
SEM 3 AN BRI 1, HRATE BN 2 M EWIE BB E (S B A E/AEAE H B
1) KB 5 B (PR EAHRR 60 B2/120 J2). frictZfE BN TARCIZ G, #lH
LR AT S o BORTEARESNEE BAENEIZ AR, FEOFF L HA0E i th ik
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R A HL A AT THBE A 91 X0 1 (S50 2) LA R g AT (31 B (S5 3), ANIMHERR T
ENVEAR BRI SRR BRI 20 5256 1 RIS . 27 b, ARBFFR I =4 2 4%
I F T H G0 e (5 BAAAE T M RIR A FIR G FEAE o« ANHIE Ui 1 FATD0 4
S SRS IX — B L 2R R A ThREHAA
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#% 1: Cortical and thalamic circuits underlying binocular rivalry

in the human brain

TKAA !

U [ R e A BT T BT I 5 N AR B O SR
Abstract: Conscious perception alternates between the two eyes’ images during
binocular rivalry. How hierarchical processes in our brain interact to resolve visual
competition to generate conscious perception remains unclear. Here we investigated
the mesoscale neural circuitry for binocular rivalry in human cortical and subcortical
areas using high-resolution functional MRI at 7 Tesla. Eye-specific response
modulation in binocular rivalry was strongest in the superficial layers of V1 ocular
dominance columns (ODCs), and more synchronized in the superficial and deep
layers. The intraparietal sulcus (IPS) generated stronger eye-specific response
modulation and increased effective connectivity to the early visual cortex during
binocular rivalry compared to monocular “replay” simulations. Although there was no
evidence of eye-specific rivalry modulation in the lateral geniculate nucleus (LGN) of
the thalamus, strong perceptual rivalry modulation can be found in its parvocellular
(P) subdivision. Finally, IPS and ventral pulvinar showed robust perceptual rivalry
modulation and increased connectivity to the early visual cortex. These findings
demonstrate that binocular rivalry arises from lateral interocular competition between
ODCs in V1 superficial layers, feedback signals from IPS further synchronize local
competitions in the visual cortex into a coherent representation and gate access to

consciousness through the visual thalamus.
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W 4: Fofidi s 5% S AP 2 3R B 7R S BE TR 42 AR A

(GREID
U AR R K A BT

PR D0BE HH RO T T ORI 2 AN X IR #2870 R Ge W A, (58I & S o]
BEE WK N AR IAE 5 TR 42 i T/ B AR 1 22 AL A1) 6 o 7 0 ) B o e i = 55 4%
(paraventricular thalamus, PVT) J& 58 2 5 B A% ], 303E 2 (2 30k B AR 17 3
W (%4 o LA, PVT #REE TC AT BALAA N AR ERI5AE B, G SOBOR SR I8 RO
PR PVT Af e ROBORI S B s BV 308 k. Wik, ABFSTBTERFFT PVT
T FCAT 2 TR 8 A S HORE DG I i 75 R o B PP AR Ik — DR 5 RO SR e
RIEEME PVT WGBS A IR SRl ik SRADGEICREAR, B AE %
HON PVT V&SNS s R H D6/ 3238 4% 207, WEFL PVT 78 RIORI O K
W PP AR s SR PR B R B 5 125, W 90 SOBORIEGE I PVT S5 2 1 s 2 R B LA
i 1. hRAIHE (central amygdala, CeA) -FEF PVT #H£0 7T Al i B BAH 5%
RGBS 2. LIS PVT-CeA FAHR K IEIR F SR 564, 3. PVT-
CeA il 28 34 B v 3 L W W 51 S (K S R 86 n s 4. PVT #2855 4
(parabrachial nucleus, PBN) #ZIRAEMZ TN, WuE PBN-PVT 18575 K 5
PRI AN B K T 3 5 o 2518 PVT KA SN IR IR A LA P &M i 00
0 BV 2J) AR TR
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e
VAR IR AL R IR BE B

WE.: ZiHRE (disorders of consciousness, DOC), fEFEAMIG. 26 rh Nk i kAR
M 3 A5 7 B AR ), KRR R ) — B BDIRAS . TERRE AN R
WS ARG PONLE], SR AR BRI PN RS BRI S . R
SR T FC - B o 1)« B KRR, T R T R DT - R PR KT R A
Bz R UUIRAMCS) B H R R LB A k0, R B AT [ REIR
A&7, MREPPIRA(VS)BF A RIS, 7T Re B - 5 e #5231 T ™
#5115 (Giacino JT,.et al. N Engl J] Med, 2012).

BARAATE, AR 2 0 R - M, I RA b - B 2
B, Hoe B R 2 5l R RS o o N SRR R R e R S R )
R, HAESEIAE AR B OSBRSS
() EAT R, DAREI: Je 2 R G R AT, AT 5 e WA e K- o TR
B, VR B AS  32 E DR 2 Fe - B2 2 B0 SR s R, A/ER e 2- R )=
LERI) Iz R EERE . i DBS RINAT AME b e i R 4 T TR Sl Rk A 4
I BRI 32 Ji X 4% PR A2 TG TR B 175 S N YE 4 (Demertzi A et al.2014). DBS #] fifitp
o FE i MR P A% T R B R 2T 47 AR S AR LT, 4K T R 42 SO RO 7 PR 2238 5
(B ER)RBORBURA RN B E R LAk, S i) DBS F HUAMH AT i5AY, Frfisi
T, BRI 2 R A2 SRS AL ORI, R BRSUIRART F i Ak 2%
LA HIE 75 e -SCR AR 2 R B BRI RO, AT = A AN 4355
22 W45 TG AL RN, (Giacino JT, et al.,2012)

I BNA-RF 1) DBS 1697 BIRFES IR RS2 45 R, 2023 4 3 H KRAE Stroke
& Vascular Neurology (01/9.893), &Pl DBS VAJT 42 FEH RN 13.5%, —HH
K% 32.4%; X HRALAEA RN 3.0%, —FEH K 4.3%, WEW] T DBS xR
17 B R KT B K ThRE YT 28 et 72 B AT br B3GR R 2 . BE VI A5
10 [B1 B 5o BRI 90, A S T DBS V897 =R BERG I R AE H (Yi Yang, et al. 2023).
74, DBS GIT BIRFEAG I A AL, T 2022 FE3RAF T “RHEGH 2030 Mkl 2=

SR 5 AR T H (20222D0205300) IR B, EXRER R G, KT G
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AR Z L] . R ERATT S LR I B AMESS T 81, SRS 2 R
AN 50 p BAR R B B AT S5 o ARHE R, FRATT TR A 4 B B ik
5 B 1 AZ BN T B AR BEATREALL, B BRI AL B IR RAT S
B WA HEAT , AR 2B B BT AL BT & R A2, TR SR
AN AT 55 AN BRI ICAZ (] O 46 Bl 22 A DRI AZ 4 i (1 AZ SR BUSR
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4% 2: Neuronal basis of flexible behavioral control (£ 1)

AFppE !
PSR ENA AL PUIA TR R A TR
Abstract: Controlling behavior to flexibly achieve desired goals depends on the ability
to monitor one’s own performance. It is unknown how performance monitoring can be
both flexible, to support different tasks, and specialized, to perform each task well. We
recorded single neurons in the human medial frontal cortex while subjects performed
two tasks that involve three types of cognitive conflict. Neurons encoding conflict

probability, conflict, and error in one or both tasks were intermixed, forming a
20



representational geometry that simultaneously allowed task specialization and
generalization. Neurons encoding conflict retrospectively served to update internal
estimates of conflict probability. Population representations of conflict were
compositional. These findings reveal how representations of evaluative signals can be
both abstract and task-specific and suggest a neuronal mechanism for estimating control

demand.
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4 5: How cognitive conflict affects judgments of learning:
Evaluating the contributions of processing fluency and meta memory

beliefs

MR !
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Abstract: Previous research has documented that cognitive conflict affects basic
cognitive processes such as memory, reasoning, and attention allocation. However, little

research has explored whether its effect can be extended to higher cognitive processes
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such as metacognitive monitoring. The current study took a novel variant of a Stroop
task that employed words presented in a color.

opposite to the color of the object itself (e.g., heart, presented in green) or same as
the color of the object (e.g., forest, presented in green) as targets, an important form of
metacognitive monitoring—judgments of learning (JOLs) was used as the
measurement index to investigate the influence of cognitive conflict on metacognitive
monitoring and to delineate the potential mechanisms underlying the cognitive conflict
effect on JOLs. In Experiment 1, results showed that participants gave higher JOLs to
consistent than to conflict words, even though cognitive conflict had little influence on
memory recall. Experiment 2, employing a selfpaced study task, found that conflict
words were processed less rapidly than consistent ones, and the difference in processing
fluency significantly mediated the cognitive conflict effect on JOLs. Experiment 3
employed an observer—learner task; the mediation analysis showed a complete
mediation role of metamemory beliefs (observation JOLs) in the relationship between
word type and JOLs. In Experiment 4, research results suggested that participants’
beliefs about processing fluency played an important role in the cognitive conflict effect.
To conclude, cognitive conflict is a reliable factor affecting higher cognitive processes
(metamemory monitoring). Both processing fluency and metamemory beliefs tend to
contribute to the cognitive conflict effect.

Keywords: Cognitive conflict, Judgments of learning, Fluency, Beliefs

% 6: The effects of feedback consistency and co-witness

credibility on changes in confidence

EEA!
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Abstract: Previous research has indicated that the initial confidence of an
eyewitness’s memory reports is an effective indicator of accuracy, but it is unclear

how confidence may change depending on feedback from others. The present study
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investigates the effect of feedback consistency and co-witnesses credibility on the
changes of confidence. Participants viewed crime scenes and answered questions
about details of videos and judged their confidence for each answer before receiving
feedback from co-witnesses with high (police) or low (older adults) credibility, of
which either the minority or majority were consistent with participants’ responses.
And then, participants had a chance to adjust their confidence. We found the initial
confidence moderated the rate of confidence change caused by feedback to a certain
extent. Specifically, high-consistency feedback led to a greater change in confidence
regardless of credibility. And only when receiving high-consistency feedback,
participants adjusted their confidence based on the credibility of the co-witnesses.
Thus, the current study revealed the salient effect of social conformity pressure
producing by feedback consistency on metacognitive confidence changing.
Keywords: Judgements ofconfidence, Eyewitness, Feedback, Metamemory, Episodic

memory
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% 3: The activation and representational format of early visual

areas in aphantasia individuals

Hm !
LN s
Abstract: Visual mental imagery is an important function of the human brain, and it is
also involved in some other cognitive functions, such as working memory and emotion.
Recently, a phenomenon was found in some individuals that they were not be able to
voluntarily generate visual imagery, and this was defined as aphantasia. Previous
studies using questionnaires and psychophysical experiments have reported that except
for visual imagery, aphantasia individuals have intact cognitive functions, but the neural
mechanisms of aphantasia remain unknown. The current study required aphantasia
individuals to attempt to voluntarily generate visual imagery of Gabor patches in their
left or right visual fields, and recorded the BOLD signals during this period. The results
showed that the early visual areas in the ipsilateral hemisphere had stronger activations
than the contralateral hemisphere, but it was the opposite for the control participants.
In addition, using MVPA method, we found that the imagined stimuli could be decoded
from the neural patterns of the early visual areas in aphantasia, although they did not
have subjective visual experience. However, these patterns were not similar to those
during passive viewing period of these stimuli, which was evidenced by the cross-
module decoding results. In summary, the current study has provided neuroimaging
evidence of aphantasia for the first time, showing that neural representations in the

sensory-like format are compulsory for subjective visual experience. The neural
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mechanism of aphantasia may be that they fail to generate correct neural representations
in the early visual areas through the top-down connections in the hierarchical visual

system.

45 4: The role of transcranial electrical stimulation in modulating

visual perceptual learning

falh !
BRSO B SRR B
Abstract: Our visual functions can be enhanced by multiple methods, such as repetitive
practice (i.e., visual perceptual learning (VPL)) and transcranial electrical stimulation
(tES) techniques. However, whether visual functions can be further enhanced by
combining VPL and tES is still unclear. Here, we stimulated subjects’ brain areas via
tES during the acquisition and the awake consolidation of VPL. When tACS was
administrated during the acquisition of VPL, we found that relative to sham stimulation,
10 Hz tACS applied to visual cortex accelerated learning and led to a greater
improvement in the orientation discrimination performance. The facilitatory effects
were absent when visual cortex was stimulated by tACS at other frequencies (6, 20, and
40 Hz) or when other cortical areas (e.g., sensorimotor cortical areas) were stimulated
by 10 Hz tACS, indicating that tACS modulated VPL in a frequency- and location-
specific manner. Our results suggest that occipital alpha oscillations play a key role in
VPL, expanding the understanding of the role of alpha oscillations in neural plasticity.
When 10 Hz tACS or anodal tDCS was delivered immediately after initial training, i.e.,
the early phase of awake consolidation of VPL, we found that subjects’ performances
on the trained task obtained further improvement (i.e., offline gain) 12 h after initial
training following active stimulation, but no such effect was found following sham
stimulation. This boost effect was observed in both the texture discrimination task and
the orientation discrimination task. Our results suggest that strengthening the circuits

involved in learning by increasing cortical excitability of targeted regions in the early
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awake consolidation phase plays a critical role in VPL. In sum, modifying brain activity
by tES provides a meaningful perspective to understand the neural mechanisms of VPL.
Keywords: visual perceptual learning, transcranial electrical stimulation, plasticity,

vision, neuromodulation
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Abstract: Humans consistently make judgments and retrospectively assess the quality
of their judgments. To navigate in complex environments, it is adaptive to make
predictions that allow us to prepare for future events. However, such preparation may
come with drawbacks as premature predictions may bias subsequent judgments. Using
novel behavioural paradigms combined with neuroimaging and computational methods,
I have studied how predictions shape individuals’ perceptual judgment and the
following confidence introspection. Findings from two behavioural experiments
showed that, predictions biased perceptual decisions in favor of the predicted choice,
and such prediction-induced perceptual bias further increased the metacognitive
sensitivity, even though the prediction was not evidence-based. A modified two-stage
drift-diffusion model uncovers the underlying mechanisms, showing that prediction
biases starting point and drift rate towards the predicted choices at the perceptual
judgment stage and towards higher levels of confidence at the confidence rating stage.
Furthermore, using the same paradigm with fMRI, results showed that activities in the
medial prefrontal cortex (mPFC) and subgenual anterior cingulate cortex encoded the
response consistency between predictions and the perceptual decisions. Moreover, the
parametric encoding of confidence in putamen was modulated by prediction-choice
consistency, such that activity in putamen was negatively correlated with confidence
rating after inconsistent responses. Altogether, these findings highlight the powerful
impact of prediction on perception and confidence judgment and elucidate the

underlying computational and biological mechanisms.
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Abstract: Effective social decision-making requires flexible integration of social
information with multiple attributes, usually emphasizing that social preference is
contingent on the relative weights assigned to different attributes. However, less is
known about whether the timing of attribute integration also affects social preference,
and more importantly, whether the attribute timing and weight are subject to the
influence of specific social context. Here, through a two-stage social decision task, we
manipulated subjects’ social status and investigated the distinctive contributions of
attribute timing and weight to subjects’ social preference in altruistic decisions. By
interrogating behavioral data from the perspective of time-varying drift diffusion
process, we show that the behavioral and response time patterns are better explained by
the model that takes into account of both attribute timing and weight. Interestingly,
different social statuses only modulate attribute timings in the decision process, but not
attribute weights. Finally, we found more prosocial participants were more averse to
advantageous inequity and had higher sensitivities of attribute timing to the change of
social status. Our results add new dimensions to the computational mechanism
underlying social decision-making and suggest an intricate interplay between social

context and attribute integration.

w®E 7: NLP BEMERESEOE UMMM R N RBRMNER

FIEf!
U EBHEERR KD R

Abstract: Natural language processing (NLP) is central to the communication with
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machines and among ourselves, and NLP research field has long sought to produce
human-quality language. Identification of informative criteria for measuring NLP-
produced language quality will support development of ever-better NLP tools. The
authors hypothesize that mentalizing network neural activity may be used to distinguish
NLP-produced language from human-produced language, even for cases where human
judges cannot subjectively distinguish the language source. Using the social chatbots
Google Meena in English and Microsoft Xiaolce in Chinese to generate NLP-produced
language, behavioral tests which reveal that variance of personality perceived from
chatbot chats is larger than for human chats are conducted, suggesting that chatbot
language usage patterns are not stable. Using an identity rating task with functional
magnetic resonance imaging, neuroimaging analyses which reveal distinct patterns of
brain activity in the mentalizing network including the DMPFC and rTPJ in response
to chatbot versus human chats that cannot be distinguished subjectively are conducted.
This study illustrates a promising empirical basis for measuring the quality of NLP-

produced language: adding a judge’s implicit perception as an additional criterion.
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% 3: Measuring fast neural sequences in EEG and fMRI (£& 1)
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Abstract: In recent years we have seen an increasing interest in measuring fast neural
sequences in task and rest. This line of research has also begun to shed light on the
mechanism of psychiatric disorders, e.g., schizophrenia. In this talk, I would like to
share our current effort to explore the possibility of measuring such fast sequences in
EEG, as well as in combination with fMRI. In the first project, we replicated the reward
effect on replay using EEG, and found its connection to trait anxiety. In the second
project, we tried simultaneous EEG-fMRI recording in a sequence learning and recall
task. We found a unique advantage of such a method, especially in providing an analysis

marker (based on EEG) for resting fMRI.
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% 5: Neurocomputational mechanisms underlying fear-biased

adaptation learning in changing environments
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Abstract: Humans are able to adapt to the fast-changing world by estimating statistical
regularities of the environment. Although fear can profoundly impact adaptive
behaviors, the computational and neural mechanisms underlying this phenomenon
remain elusive. Here, we conducted a behavioral experiment and a functional magnetic

resonance imaging experiment with a novel cue-biased adaptation learning task, during
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which we simultaneously manipulated emotional valence (fearful/neutral expressions
of the cue) and environmental volatility (frequent/infrequent reversals of reward
probabilities). Across two experiments, computational modelling consistently revealed
a higher learning rate for the environment with frequent versus infrequent reversals
following neutral cues. In contrast, this flexible adjustment was absent in the
environment with fearful cues, suggesting a suppressive role of fear in adaptation to
environmental volatility. This suppressive effect was underpinned by activity of the
ventral striatum, hippocampus, and dorsal anterior cingulate cortex (dACC) as well as
increased functional connectivity between the dACC and temporal-parietal junction
(TPJ) for fear with environmental volatility. Dynamic causal modelling identified that
the driving effect was located in the TPJ and was associated with dACC activation,
suggesting that the suppression of fear on adaptive behaviors occurs at the early stage
of bottom-up processing. These findings provide a neuro-computational account of how

fear interferes with adaptation to volatility during dynamic environments.
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& 3: Category-Induced Global Effects of Feature-Based Attention

in Human Visual System

S
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Abstract: Global effects of feature-based attention (FBA) are generally limited to
stimuli sharing the same or similar features, as hypothesized in the “feature-similarity
gain model”. Visual perception, however, often reflects categories acquired via
experience/learning; whether the global FBA effect can be induced by the categorized
features remains unclear. Here human subjects were trained to classify motion
directions into two discrete categories and performed a classical motion-based attention
task. We found a category-induced global FBA effect in behavioral motion aftereffects
(MAE) and in the middle temporal area (MT+), posterior parietal cortex (PPC), anterior
cingulate cortex (ACC), inferior frontal junction (IFJ), and dorsolateral prefrontal
cortex (DLPFC), where attention to a motion direction globally spread to unattended
motion directions within the same category, but not to those in a different category.
Effective connectivity analysis further showed that the category-induced global FBA
effect in MT+ was derived by feedback from the IFJ rather than PPC, ACC, or DLPFC.
Altogether, our study reveals for the first time a category-induced global FBA effect
and identifies a source for this effect in the human prefrontal cortex, implying that FBA

is of greater ecological significance than previously thought.
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o FE e AR S E e s 2 IR, JFAH oddball Juxl, &M ALE
A5 BAF% R AL e O UL L 713 (visual mismatch negativity, vMMN) 5 A [F] & i1
KPHIR R B — 4 R o, BIATEERETE K vMMN,  H BR324 =R K
S PURTEZE NIRRT K vVMMN. L8 — 45 R oK, TR 4 fLaeis
K VvMMN, HHMEEAZ IR Kk, mfLE 25 Baep b il B ahin Tf
R VMMN, (HRHZ G2 R WS AR E, 7R LR u U1 o
IR o S 4h, R 28 AL e R A7 AE S AN A PN B, 29l
FKIUNALBE = AR 1% (visual awareness negativity, VAN) FIHf 1F i 7 (late positivity,
LP) . AHFAGHEF BARARESTE EBH (31371142,31970993) % B,
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% 6: Adding Informational Masking against Energetic Masking
further Reduces the Accuracy and Speed of Visual Search

Performance

it
PR ELITE K 250 B

Abstract: Visual search for targets becomes difficult when targets are surrounded by
masking objects. This difficulty becomes augmented when masking objects are similar
to targets on certain informational dimensions by inducing informational masking of
visual search. To investigate the mechanisms underlying the informational masking,
both the performance on accuracy to determine whether one of four letters (which were
presented at four symmetrically-located positions) differed from the other three and the
eye movements during the performance were examined when the target letters were
masked by one of the four types of masker: letter masker, letter fragment masker,
random phase masker and random pixel masker in this study. The results showed that
the search performance was poorer and the eye fixation time was longer when the
masker was composed of recognizable objects (letters or letter fragments) than when it
was either random-phase or random-pixel masker, indicating that when the masker
became informational it interfered more with the visual search and induced more
perceptual loads than the energetic maskers with the same spatial frequency profile or
contrast. Moreover, performance was poorer and the total eye fixation time was longer
for the letter masker than for the letter fragment masker, suggesting that the letter
masker, which elicits the lexical activity at higher-order processing stages, interfered
more with the visual search and induced more perceptual loads than the letter-fragment
masker, which elicits the graphemic activity. Thus, the lower accuracy and speed of
visual-search performance under informational masking were caused by an increase in
perceptual load, demanding longer eye fixation time.

Keywords: informational masking, energetic masking, visual search
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#% 1: Neural mechanisms of decision-making in primate posterior

parietal cortex

M
HIE SRRSO B R B

Abstract: Neural activity in the posterior parietal cortex (PPC) and other brain areas
correlates with different processes of decision-making in different decision tasks.
However, recent work has questioned whether decision-correlated PPC activity plays a
causal role in such decisions. It remains unclear that whether PPC is essential for
mediating different decision processes and how different decision processes are
interacted in completing different decision tasks. Here, we employed reversible
inactivation and electrophysiology recording to compare PPC’s contributions to motor
(deciding where to move) and sensory (deciding what you are looking at) aspects of
decisions. Inactivation affected both aspects of behavior, but preferentially impaired
decisions when visual stimuli, rather than motor response targets, were in the
inactivated visual field. Additionally, PPC activity responded to visual stimuli but not
motor response closely correlated with monkeys’ behavior choice during decision-
making. The decision-related but not the stimulus-related component of such PPC
activity was significantly modulated by monkeys’ following chosen saccade direction
relative to the recorded brain hemisphere. Furthermore, multi-module recurrent neural
networks (RNN) trained on the same task exhibited similar results as both the monkeys’
behavior performance and the PPC activity correlated to both the sensory and motor
aspects of decision. Importantly, network analysis and manipulations revealed that the
neuronal selectivity specialized feedback connection played an essential role in
mediating the modulation of action selection on sensory evaluation and was necessary
for generating flexible decisions accurately and rapidly. These results demonstrate a

causal role for PPC in decision-making, with preferential involvement in evaluating
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attended task-relevant sensory stimuli compared with motor planning, and potentially
provide a novel, general framework for understanding sensorimotor transformation

during decision-making.

W& 2: TEFAIH: EWERRS AN TY4ME B r AR
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BRSO B SRR 2 B
Abstract: The inferotemporal (IT) cortex is vital for object recognition, and its
functional organization principles have been unclear. Our research employed functional
MRI, microstimulation, electrophysiology, and deep networks to examine the IT cortex
organization in both macaques and humans. We found that a low-dimensional object
space, derived from a deep neural network, characterized the IT cortex organization
across species, with category-selective regions forming part of a coarse object space
map. Our analysis revealed a high similarity between the space constructed by human
IT responses and those in the IT cortex of macaques, further suggesting that object
space representations are essential for object recognition and serve as a fundamental
functional organization rule. To differentiate between the object space hypothesis and
the semantic category hypothesis, we measured human subjects' responses to fake
objects not associated with any specific semantic categories, generated using a
generative adversarial network. The results indicated that the preferred image of each
voxel in the IT cortex could be well explained by the object space model as the preferred
axes, even in category-selective regions. Additionally, the preferred axis of each voxel
in the IT cortex remained stable across different tasks. In conclusion, our study offers a
unified picture of IT cortex organization, with dimensions extractable from a deep
network. This understanding indicates that object space representations are crucial for
object recognition and serve as a fundamental functional organization rule for the IT
cortex, contributing to advancements in artificial intelligence and neural network

systems aiming to emulate human-like object recognition capabilities.
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EA YRR R Al =d, AR AN RS, 45 & Pani
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FE VR AITE S it P S0 R W DR R J2= RT3 A [ S 4 AR R AR 1 5 12
111y ELIC ol 5 S AN RE A A ] B (10 9 2 5 1) B SR A P s o ik — 2D SRR W,
Wit 28 48 ] URHE & 5 B BT A i e B, AR E R ARTE & R AE
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Abstract: Genetic and phenotypic heterogeneities of psychiatric disorders remain a
formidable challenge for understanding circuit mechanisms and accurate diagnosis.
Despite tremendous progress in brain imaging techniques, identification of imaging-
based biomarkers that helps to guide diagnosis and treatment for neuropsychiatric
disorders remains an active topic of research. Towards this end, we develop novel cross-
species comparative paradigms that translate genetic, behavioral and neuroimaging
findings from diseased monkey models to psychiatric patients. Through this work, we
have developed a core set-based machine learning framework that leverages the
knowledge gleaned from the genetically-engineered primate models to dissect clinical
heterogeneity of psychiatric diseases. We aim to probe the mechanistic links between
gene expressions, dysfunction of specific neural networks and symptomatology,
thereby identifying a tangible circuit endophenotype that associates aberrant brain
connectome with behavioral domains. Such a circuit endophenotype which may cut

50



across multiple categorical diagnoses provides an alternative route to deconstruct
inherent heterogeneity and complex comorbidity in mental disorders. In the end, we
assess the species difference in this circuit endophenotype through using computational

model-based fMRI.
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XAV PRI BERE, AR YFEHIAER (control energy). 1Fy— AN LR
M, PR A2 KB RYUIRS TR I R 20 TR R sh 25
BRI, X4 N FETEN N AR A BE S, W ERE SR AR
HIAS R, e S o 25 P 28 42 | AR AE IR} 20T 98 v R0 O e SR o 5, PHLAS Lk
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Recasting visual areas specialized for processing optic flow in the

human brain

Xuechun Shen'?, Shuguang Kuai'?, Li Li*?
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'School of Psychology and Cognitive Science, East China Normal University, Shanghai,
China
% Faculty of Arts and Science, New York University Shanghai, Shanghai, China
3 NYU-ECNU Institute of Brain and Cognitive Science at New York University Shanghai,
Shanghai, China

Abstract: When an observer is moving in the environment, objects in the world would
project on the observer’s retina and generate a dynamic light motion pattern, named
optic flow. Optic flow patterns induced by forward/backward self-motion in a rigid
scene contain 3D structure information as well as 2D features such as speed gradient
and focus of expansion/contraction. Despite many previous studies examining the
cortical areas responsive to optic flow, many used radial motion patterns that do not
contain any 3D structure information about self-motion in a rigid scene. Thus, it
remains in question whether the cortical areas reported by these studies are specialized
to process optic flow or radial motion patterns in general. Here, we sought to address
this question by comparing behavioral and neural responses to non-rigid motion versus
optic flow stimuli that shared the same 2D features such as the radial velocity field.

We first conducted a psychophysical experiment in which participants were asked to
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indicate whether they perceived any coherent motion patterns in a detection task. This
experiment had 20 conditions: 2 types of stimuli (non-rigid motion vs. optic flow) x 2
motion directions (contraction vs. expansion) X 5 coherence levels (0%-60% with the
step of 15%). The psychophysical results showed that the detection sensitivity to
contraction patterns was higher than that to expansion patterns for non-rigid motion
stimuli, but the opposite trend was found for optic flow stimuli.

We then conducted an fMRI experiment to find the cortical areas whose responses
can be related to behavioral performance. This experiment adopted a block design and
used the same stimuli of the psychophysical experiment. Participants were scanned for
4 sessions, with 8 runs in each session. Each session corresponded to one of the four
experimental conditions: 2 types of stimuli (non-rigid motion vs. optic flow) x 2 motion
directions (contraction vs. expansion). Each run had 15 stimulus blocks (5 motion
coherence levels x 3 times) and 4 fixation blocks. Each stimulus block contained 16
trials of a 1-s motion stimulus at one motion coherence level and the fixation block also
lasted 16 s. The testing order of stimulus was randomized in each run. Participants made
a task-irrelevant judgment (color discrimination) during scanning. For each participant,
we identified their visual ROIs and the ROIs previously reported to respond to radial
motion stimuli (e.g., V1, V2, V3d, V3a, V3b/KO, MT, MST, V6, V7, VIP, CSv, and Pc)
using standard localizers. We performed ROI-based multivoxel pattern analysis (MVPA)
to find the brain areas that showed different responses to optic flow versus non-rigid
motion stimuli. We found that although the decoding accuracy of coherent motion
patterns from random motion increased with motion coherence level for both
contraction and expansion motion patterns for areas V1, MT, MST, V3a, V3b/KO, V6
and Pc, only dorsal area MST showed a significantly higher decoding accuracy for
contraction than expansion for non-rigid radial motion stimuli, but this trend was
reversed for optic flow, similar to the behavioral performance.

Although previous studies have reported that many human brain areas (e.g., V3a,
V3b/KO, MT+) responded to radial motion stimuli, the findings from the current study
show that only dorsal area MST is specialized to process optic flow.

Keywords: fMRI, motion, optic flow, detection sensitivity
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Temporal regularity facilitates auditory working memory
Suizi Tian', Yu-ang Cheng', Huan Luo'
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IDG/McGovern Institute for Brain Science

Abstract: Temporal regularities are known to facilitate perception but whether and how
it modulates working memory of auditory sequence remains unclear. In our behavioral

experiment, human subjects were instructed to memorize a sequence of piano tones
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presented in either a rhythmic or arrhythmic way. After a maintaining period, the same
tone sequence with one tone altered in pitch was presented, and subjects reported
whether the shifting pitch was higher or lower than that of the memorized tone sequence.
We employed a hierarchical drift-diffusion model to characterize the memory
performances. Our results show that temporal regularity facilitates memory
performances only when the number of tones in the sequence exceeds working memory
capacity. Specifically, for short sequences with 4 tones, rhythmic and arrhythmic tone
sequences showed similar performance. Importantly, for the longer sequences with 7
and 10 tones, rhythmic presentation improved the drifting rate of perceptual judgment
compared to the arrhythmic condition. Taken together, temporal regularity improves
auditory working memory capacity, presumably by distributing attention more
efficiently on memorized items during encoding or enhancing memory consolidation
through neural oscillations.

Keywords: auditory working memory, rhythm, drift-diffusion model
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Abstract:

Background: Globally, public health emergencies have long threatened people’s
mental health in recent years. During this period, posttraumatic stress disorder (PTSD)
becomes one of the most important mental health concerns. At the same time, big data
and machine learning (ML) have gradually been applied in the field of mental health.
However, no previous study has comprehensively reviewed the application of big data
and ML techniques in PTSD. Hence, we quantitatively evaluate studies of machine

learning methods that use different types of data to identify, diagnose or predict PTSD.
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Method: We searched Pubmed, Embase, Scopus, PsychoINFO, and Cochrane Library
from 2000 to May 2022 for relevant studies that include people with PTSD; implement
ML techniques; process data of EMR, language, brain image, scales, biomedicine and
multi-dimensional types; and reported classification accuracy. Calculations were
performed using a random-effects model.

Results: We found 867 records and assessed 104 full-text publications for eligibility.
51 studies were included in qualitative review and 31 of those (n=26,124) reported
classification accuracy. ML classification algorithms were able to discriminate PTSD
population with an overall accuracy of 0.87 (95% confidence interval (CI) of [0.83,
0.91]). Pooled estimates of classification accuracy from multi-dimensional data (pooled
estimates [95%CI] = 0.965[0.919,0.993]) are higher than those obtained from other
single data types (pooled estimates = 0.843[0.788,0.891] to 0.845[0.737,0.929]).

Limitations: Different data types have different degrees of difficulty in obtaining,
resulting in obvious differences in sample sizes. Also, there are differences in machine
learning algorithms that apply to different data types. Selecting optimal combinations
of data types and machine learning algorithms with high accuracy and ability to be
clinically applied at the individual level remains a big challenge.

Conclusions: Breaking through traditional biomedical methods, machine learning
techniques can use the advantages of big data to integrate multi-dimensional data types
and different data sources, effectively combine clinical data with daily life data, and
brings new ideas and methods for the classification, identification, diagnosis and
treatment of PTSD populations.

Keywords: machine learning, big data, posttraumatic stress disorder, meta-

analysis, multi-dimensional
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Adaptive testing technology for learning disability characteristics - An early warning

diagnosis model based on big data
Shi Bo Yuan', Liu Ming Hong!, Liu Fei long!
'School of Psychology, Inner Mongolia Normal University, Hohhot, 010000

Abstract: Learning disability is a heterogeneous and comprehensive disorder. By
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summarizing and analyzing the research results of learning disabilities at home and
abroad in recent years, the definition, classification, causes, measurement methods and
intervention techniques of learning disabilities are summarized in detail. With the linear
growth of the number of children with learning disabilities and the increasing of
incidence of learning disabilities, learning disability has attracted great attention from
various fields and its diagnosis and intervention methods have gradually become
diversified. However, there are a lot of matters. For example, the diagnosis methods are
complex, the diagnosis process is tedious, the authority of diagnosis results needs to be
improved and the diagnostic methods are too specialized which are inconvenient for
non-professionals to use. At present, the majority of teachers and parents in our country
are short of understanding of children’s learning disabilities. Because their knowledge
of the diagnosis of learning disabilities is uneven, they have difficulty linking the causes
of some children’s poor grades to learning disabilities, and even mistakenly regard them
as learning burnout, missing the best time for intervention. With the mature application
of big data technology in the field of children's education, we constructed a diagnosis
and early warning model based on big data technology in order to get rid of the
traditional single diagnosis method relying solely on experience. The model combines
the experience of experts and scholars with the detailed characteristics of children with
learning disabilities to conduct computerized adaptive testing (CAT). The model is
mainly divided into five parts: user interface, self-evaluation and screening module,
interpretation module, diagnostic reasoning module and learning disability database.
The database will continuously clean and self-update the data according to the user's
answer track and the characteristics of learning disabilities. Finally, specific, scientific
and accurate diagnosis results will be provided for children with learning disabilities.
Keywords: Key words: learning disability, big data, computerized adaptive testing

(CAT), diagnosis and early warning model
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Effects of Brief Mindfulness Intervention on Basketball Free-throw

Shooting Performance

Junchi Chen!, Kaili Chen', & Rongrong Chen'*
JE MRS rainerrchen@uic.edu.cn

! Applied Psychology Programme, Department of Life Sciences, Faculty of Science &
Technology, BNU-HKBU United International College, Zhuhai, PRC, 519085

Abstract: Weeks of mindfulness training has been shown to improve performance
across a wide range of sports that requires precise motor control such as golf putting,
basketball shooting and dart throwing (Song & Zhang, 2020; Zhang et al., 2016). It
remains in question whether brief mindfulness training as short as twenty minutes can
be effective to improve free-throw shooting performance among meditation naive
basketball players. Here we visited this question by two within-subject intervention
experiments combined with procedures that capture the inner mental affect of the
participants before and after intervention.

Eighteen male basketball players from the BNU-HKBU United International College
varsity team (age range: 18-21 years, basketball experience: 8.89 + 2.85 years,
intercollegiate competition experiences in the past season: 13 + 2 games) with no
habitual mindfulness experience participated in our study. In Experiment 1, all players
firstly completed 20 free throws to establish the baseline and then received either a 20-
min mindfulness meditation or a 20-min progressive muscle relaxation followed by an
immediate free-throw test on two separate days in a randomized order. The free-throw
test in Experiment 1 was conducted on an individual basis and thus is consider as the
low-pressure condition with minimized interference or peer pressure. We then further
investigated whether the training effect of brief mindfulness was robust to shooting
under pressure in Experiment 2 by introducing competitions and interferences in the
shooting test. We also invited the coach to be present during the test and set up a camera

to pretend recording to further increase the pressure.
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We observed similar patterns of the changes of shooting performance after two types
of intervention in Experiment 1 and 2. Two separated repeated-measures of ANOVAs
were conducted across three test sessions on the shooting performance for the two
experiments. The main effects of test were significant in both Experiment 1 (F (2,34) =
3.69, p = .036) and Experiment 2 (F (2,34) = 7.54, p = .002). Further Newman-Keuls
post-hoc tests revealed that, compared with the baseline shooting percentage (61% +
15% in Experiment 1 and 59% + 13% in Experiment 2), the mindfulness intervention
significantly improved the free-throw shooting by 15% (71% + 17%, p = .028) in
Experiment 1 and by 7% (66% = 13%, p = .014) in Experiment 2, whereas no such
enhancement was observed after relaxation (65% % 15%, p = .27 and 57% + 14%, p =
1.00, respectively). Furthermore, the change of shooting percentage after mindfulness
mediation did not differ in the two experiments (mean £ SD: 1.89 +2.91 vs.1.44 £+ 1.89,
t(18) = .526, p = .61), indicating that the brief mindfulness training is robust to improve
shooting under both low- and high-pressure conditions. Nevertheless, the overall
shooting percentage score in Experiment 1 (low-pressure condition) did not differ from
than in Experiment 2 (high-pressure condition), indicating that pressure may not be
detrimental to shooting performance as commonly assumed (p=.22).

To uncover the interrelation between inner mental affect and shooting, we examined
participants’ affect before and after interventions using the Positive and Negative Affect
Scale (Watson et al., 1988, Cronbach a > 0.76) and have found that the change of
shooting performance after mindfulness was negatively correlated with the instant
positive affect (r =-.49, p =.039) but not the instant negative affect (p =.98), suggesting
that high positive affect (e.g., excitement, enthusiasm, interest, proud, etc.) may impair
shooting performance. We then further examined the effects of the two interventions on
the change of affect using two separate 2 (test) x 2 (intervention) ANOVAs. While both

brief mindfulness and relaxation were effective in alleviating negative affect (¥ (1,17)

16.05, p = .001), participants showed higher positive affect only after relaxation (p

.0051) but not mindfulness (p = .35).
To conclude, a brief mindfulness intervention as short as 20 min was effective and

robust to improve basketball free-throw shooting among collegiate male basketball
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players under both low- and high-pressure situations. While participants were more
stable in their positive affect before and after mindfulness, they showed higher positive
affect after relaxation which might adversely affect their shooting. Our findings suggest
that a brief mindfulness practice can be incorporated into the precompetitive routine to

mentally prepare athletes to provoke their optimal potential.
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Staring at a target does not ensure working memory encoding on it:

evidence from attribute amnesia

Xuanxuan Cai', Zhongting Chen?, Hui Chen'
Email address: ¢cxx980709@163.com
1 Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou
310007, China
2 School of Psychology and Cognitive Science, East China, Normal University, Shanghai
200062, China

Abstract: What makes information to be automatically encoded into visual working
memory? A considerable amount of studies have indicated that attention plays a critical
role, whereas some other studies have pointed out that mere attention deployment is not
sufficient, especially in the cases where one attends to an object but does not gaze
directly at it. They argue an obligatory coupling between gaze control and working
memory. The former proposition has been challenged by a phenomenon of attribute
amnesia (AA), which refers to that people fail to report specific attended attributes (e.g.,
identity) of an attended target,, even though they have just identify the attributes. The

purpose of current study is to examine the latter view, whether gazing at a target directly
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ensures working memory encoding on it, through a modified AA paradigm. At the
beginning of each trial, all stimuli (i.e., three letters and one digit, or one letter and three
digits) were masked and eye movements of participants were tracked online. When the
participants gazed at the specific visual area, the stimulus in that area was unmasked
until they gazed there no more. The participants were repeatedly asked to report the
location of the target (letter or digit) in pre-surprise trials and then were unexpectedly
asked to report the identity of the target in a surprise trial. The results demonstrated that,
despite that the target was directly gazed, the AA effect was still observed in both
experiments, indicating that the identity of the target was not encoded in working
memory before the surprise trial. This finding indicates that gazing at a target is not
sufficient for one’s working memory to encode it.

Keywords: Working memory encoding, Gaze, Attribute amnesia
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Ocular tracking abilities in preadolescent children

Bao Hongl,3, Wenjun Huang1,3, E'jane Li2, Jing Chen2,3, Li Li2,3

Email address: 11114@nyu.edu
1 School of Psychology and Cognitive Science, East China Normal University, Shanghai,

PRC
2 Faculty of Arts and Science, New York University Shanghai, Shanghai, China.
3 NYU-ECNU Institute of Brain and Cognitive Science at New York University Shanghai,
Shanghai, China.

Abstract:

Objectives: Humans combine smooth pursuit and saccades in the ocular tracking
of moving objects of interest. Although many studies have examined ocular tracking in
children, these studies used predictive stimuli or stimuli of low uncertainty, thus smooth
pursuit and saccades were assessed in conjunction with the predictive abilities. In
addition, no study to date has examined the visual processing of target motion signals

during ocular tracking in children. The current study aims to address these research

gaps.
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Methods: We used an 8-minute ocular-tracking task based on the classic step-ramp
paradigm modified to accommodate a full sampling of the polar angles. On each trial,
participants tracked the step-ramp motion of a target (a cartoon character, 0.64°H x
0.64°V). Both the target speed and moving direction were randomly sampled from a
range (speed range: 16-24°/s; direction range: 2-358° in 4° increment without
replacement) to minimize expectation effects. A total of 78 children aged 8-9 years
(female/male: 46/32) and 76 adults aged 18-30 years (female/male: 43/33) participated
in this task. First, we computed 12 oculometric indices to measure different aspects of
ocular-tracking performance and the dynamic visual processing of target motion.
Second, previous studies have reported that open-loop pursuit relies on the reliability
of visual processing of motion signals and can be affected by target motion signals in
previous trials. In the current study, we thus examined the degree to which the open-
loop pursuit response was affected by the target moving direction of the previous trials
(i.e., the serial dependence effect). This helps reveal the robustness of visual processing
of target motion signals in children.

Results: All the 12 oculometric indices showed that the ocular tracking abilities in
children were inferior to those in adults: (1) In the pursuit initiation stage when eye
movements are primarily driven by input target motion signals (i.e., open-loop
response), children had prolonged latency and slower eye acceleration; (2) in the
steady-state tracking stage when eye movements are also driven by extra-retinal
information (such as efference copy) about eye positions to correct tracking errors (i.e.,
closed-loop response), children’s pursuit velocity lagged more behind the target
velocity, and the proportion of smooth pursuit was also lower; (3) for the saccadic eye
movements, the frequency of saccades and the spatial distribution of saccade direction
were similar in children and adults, whereas the amplitude of catch-up saccades was
greater in children than in adults; (4) for tracking direction and speed, ocular tracking
showed gains for open-loop pursuit direction and close-loop tracking speed were
similar in children and adults but both were less precise in children than in adults. Of
all the oculometric indices, the greatest difference between children and adults was in

the latency of pursuit initiation (children’s mean at 0.3% of the adult population). In
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addition, for both children and adults, the pursuit direction in the open-loop response
was pulled toward the target moving direction in the previous trial. Such serial
dependence effect was stronger in children than in adults.

Conclusions: Our ocular-tracking task provides a wide range of largely
independent oculometric indices that allow us to examine smooth pursuit and saccades
and their coordination as well as visual processing of target motion signals in
preadolescent children aged 8-9 years. Both open-loop and closed-loop tracking
responses in children are inferior to those in adults. For the first time, we found that the
gains of open-loop pursuit direction and close-loop tracking speed in children are
comparable to those in adults, whereas the precision of both in children does not reach
the adult level. This might be due to less reliable visual processing of target motion
signals in children than in adults, which leads to the finding that the open-loop pursuit
direction depends more on the recent history of target motion signals in children than
in adults. We conclude that the development of different aspects of ocular tracking
abilities follow different time courses, with the abilities related to open-loop pursuit
maturing the last. The findings of the current study provide insights on the maturation
process of cortical areas in charge of ocular tracking.

Keywords: eye movements, smooth pursuit, saccades, motion perception, serial

dependence
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Task Paradigm but not Stimuli Type Determines Working Memory

Training Transfer

Xinyue Qi!, Can Yang', Jiayi Fu', Ying Cai'*
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310000, China

Abstract: Accumulating studies have suggested that higher similarity between trained
and untrained tasks predicted higher probabilities of working memory (WM) training
transfer. Task paradigm and stimulus type are the two most critical factors in
determining task similarity. However, it is unclear how these two factors affect WM

training transfer accordingly. In the current study, we explored this question by
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systematically examining WM training transfer effects in three kinds of transfer tasks:
only changed stimuli type, only changed task paradigm, and changed both. In the spatial
WM training group, twenty-nine subjects completed delayed estimation tasks for
locations one hour per day in ten consecutive days. The task difficulty was set as self-
adaptive and the set size of locations increased gradually. In each trial, subjects reported
the location of cued item after a short delay, and recall error was indexed by the distance
between the chosen position and the correct position; In the active control group,
another nineteen subjects completed visual search tasks via the same training procedure.
For both groups, subjects completed a series of untrained tasks. For each task, the
transfer effect was calculated by the interaction effect of post/pre-training tests by
different groups (mixed two-way ANOVA).

We first confirmed a significant training effect on the trained task (smaller recall error,
p = 0.002, BFip = 17.32), and a modified 2-D 3-factor model-fitting results revealed
that this training improvement was mainly due to increased WM capacity (p = 0.007,
BF10 = 7.32) instead of memory precision (p = 0.24, BF1o = 0.63).

Then, we tested the transfer effect in delayed estimation tasks for different stimuli and
found WM training effect on locations could transfer to colors (smaller recall error, p =
0.03, BF10 = 2.24) but not letters (comparable accuracy, p = 0.37, BF1o = 0.40). These
results suggested that WM trainings can transfer between spatial-nonspatial visual
features, but there was still a strict visual-verbal transfer boundary. Meanwhile, for the
transfer effect in the color delayed estimation task, the Pearson correlation analysis
revealed that subjects with higher baseline performance obtained higher training
transfer benefits (smaller recall error, » = 0.42, p = 0.03). Interestingly, we split all
subjects by their baseline median, and 3-factor model fitting results showed that the
high-baseline group improved color WM capacity (p = 0.03, BFio = 2.66) but not
precision, while the low-baseline group revealed an opposite pattern (improved
precision: p = 0.02, BF1o = 4.03). These differences cannot be explained by variations
in training improvements or baseline performance in the trained task.

In contrast, among different WM tasks for locations, we found the WM training effect

on delayed estimation task cannot transfer to delayed recognition task (make a
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judgment about whether the probed items changed compared with learned items,
indexed by Cowan’s K), complex span task (recall items after completing an interleaved
distracting task during the delay, indexed by partial score) or 2-back task (make a
judgement about whether the current item changed compared with the item presented
2 trials ago, indexed by d-prime) (ps > 0.10). Similarly, we did not observe any transfer
in other untrained tasks with combined changes of stimulus type and task paradigm
(such as color change detection task, etc.; ps > 0.10). These results suggested that WM
training effects could be highly paradigm-specific and can hardly transfer when task
paradigms change.

Together, our results demonstrated that task paradigm but not stimuli type strictly limits
WM training transfer. For training transfer across stimulus types, the baseline of
untrained tasks elaborately modulated the changes of cognitive processes underlying
WM training transfer.

Keywords: visual working memory, training transfer, task similarity.
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Caution Emotion Crossing: Decoding Different Facial Prototypes of

Anger and Disgust across Cultures
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Abstract: Although the same emotion can be related to different facial prototypes, little
is known about the impact of differences in these prototypes on emotion perception.
Building on previous work, we summarized four major prototypes of anger and six
major prototypes of disgust, all of which can be considered standard expressions
according to the Facial Action Coding System manual (Ekman et al., 2002). We
investigated whether different prototypes related to the same emotion were decoded
differently, and further, whether these prototypes were decoded differently in East Asian
and Western cultures. To achieve these goals, we presented Chinese and Canadian
participants with the 10 prototypes expressed by either White (Experiment 1) or Asian
(Experiment 2) targets and instructed them to judge whether the expression portrayed
anger and disgust (yes or no). The results indicated that these facial prototypes differed
in their signal value. While some prototypes cued distinctive emotions (either anger or
disgust), other prototypes cued more mixed emotions (both anger and disgust). Notably,

the signal value of specific prototypes varied across perceiver culture, with prototypes
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in general being perceived as more mixed in Chinese compared to Canadian
participants. Together, these results suggest that researchers should exercise caution
when choosing facial prototypes of emotions and understand how these choices impact
within- and cross- cultural communication.

Keywords: facial prototypes; culture; specific; mixed
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Abstract:

Time structure refers to the ratio of time spent moving during visible segments and
occluded segments in position prediction motion (PM) tasks. Recent research has found
that an equal time structure can improve performance in position prediction motion
tasks. However, there is no research to explore the influence of time structure on
number PM task. In three behavioral experiments, this study explored whether an equal
time structure improved number prediction motion performance, as it did in position
tasks. The results demonstrated that an equal time structure could improve participant
performance in the number prediction motion task (Experiment 1). However, equal time
structures did not improve task performance when the numbers before the transition
number were presented regularly one by one (Experiment 2). Experiment 3 showed that
participants could actively take advantage of equal time information when the numbers
before the transition number were presented irregularly. These findings demonstrated
that when the number sequence was not presented in order, people could use the time
structure heuristics to estimate CTEs. People could sub-vocally count through mental
number space when the number sequence was presented in order.

Keywords: Time structure, Number prediction motion, Prediction motion
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Object-based attention in the symbolic cuing task: It takes time to

exert

Tong Xie'*, Weizhi Nan', Shimin Fu!

Email address: tong.xie@studenti.unipd.it

"Department of Psychology and Center for Brain and Cognitive Sciences, School of

Education, Guangzhou University, Guangzhou 510006, China

Abstract: Object-based attention (OBA) is an attentional mechanism that attention can
select the object as a processing unit, or the object can guide attentional allocation.
Previous studies have demonstrated that established object representation (i.e., with
sufficient presentation time) and its strength are crucial for the OBA effect. However,
whether the mere display of the established object presentation is enough or what time
course is required to affect the attentional operation remains unexplored. To fill this
gap, this study modified an experiment based on Lamy and Egeth (2002) to test how
the established object representation influences the OBA effect.

Three experiments combined the double-rectangle paradigm with the two targets
comparison task and test the relationship between the OBA effect and the time stimulus
onset asynchrony (SOA) of two sequential targets. The task is to judge the symmetry
relationship between two targets (‘L’ shape figures with different orientations) which
appears in two corners of the two rectangles, forming the within-object or between-
object condition. Two targets appear one after another with different SOA and they are
never at the same or diagonal location. This manipulation leads the first target to act
like an uninformative symbolic cue which indicates the second target will appear in the

near corners.
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The results showed that the OBA effect was observed in the long SOA conditions
(300 and 500 ms) but absent in the short SOA condition (100 ms). These results
suggested that the established object representation may not be enough to elicit the
OBA effect and it requires a certain time to activate before it can affect attention in an
object-based manner. This finding is also in line with the extensive literature that
indicates the symbolic cue is slower and requires a longer time course to exert the effect
on attention. Taking together, our study revealed that the object representation requires
at least more than 100 ms to activate before it can induce the OBA effect in the symbolic
cuing task.
Keywords: double-rectangle paradigm, object-based attention, object representation,

activation
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The Role of Forgetting Cues in Working Memory Directed Forgetting
Jingyan Jing, Mingming Qi, Heming Gao
School of Psychology, Liaoning Normal University, Dalian, 116029, China.
Abstract: Based on the classic item-method directed forgetting paradigm, previous
studies have found that there is a directed forgetting effect in working memory.
Compared with the to be remembered (TBR) items, the memory performance of the to
be forgotten (TBF) items was worse. However, as time goes by the memory traces of
items can gradually decline, leading to unintentional forgetting. Whether the directed
forgetting could promote the forgetting of the working memory items than
unintentional forgetting remains unclear. Therefore, this study aimed to explore
whether the forgetting cues could promote the forgetting of working memory items by
comparing the forgetting effect between directed forgetting and unintentional forgetting.
Based on the previous paradigm, a no-cued condition was added as an unintentional
forgetting condition, and a visual search task served as a memory test. Specifically, the
participants were presented with a color square in each trial, then a remembering or a
forgetting cue was presented and indicated whether the square was a TBR
(remembering condition) or a TBF item (directed forgetting condition); if no cue was
presented, the square need not to be remembered (NC, no-cued condition). Then the
participants were required to complete a memory test. Behavioral results showed that,
1) a greater attention capture was obtained for TBR items than TBF items, indicating

that the memory traces of TBR items were deeper than TBF items, that is, a directed
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forgetting effect was occurred; 2) an attention capture was induced by TBF items, but
NC items did not induce an attention capture, indicating that the memory traces of
directed forgetting items were deeper than those of unintentional forgetting items. ERP
results showed that, an attentional inhibition Pd component was elicited by TBF items
in the visual search task, but this component was absent in NC condition, indicating
that the memory traces were deeper for TBF items than NC items. Taking together,
these results demonstrated that the forgetting effect was greater for the unintentional
forgetting than directed forgetting. In the working memory directed forgetting, the
forgetting cues might have no effect in promoting forgetting but instead promote the
memory of items.

Keywords: directed forgetting, unintentional forgetting, visual search, Pd component
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Neural mechanisms of consonant, vowel and tone in Chinese language output: An

fNIRS study

Jianan Yu!, Yan Wu!

Email address: wuy399@nenu.edu.cn

! College of Psychology, Northeast Normal University, Changchun 130024

Abstract: Although quite a lot of studies have explored the role of consonant, vowel
and tone in Chinses word or sentence comprehension, studies seldom explored their
roles during Chinese word production, especially when neural basis was involved.
Therefore, this study aimed to investigate the differences in the neural mechanisms of
consonant, vowel and tone processing in Chinese character production, when the
functional near-infrared spectroscopy (fNIRS) was recorded.

This study would employ the picture word interference paradigm, but in which the
“visual picture” would be replaced by a “Chinese character”. In this paradigm, a
Chinese character such as “f%” (pronunciation is /ba3/) would be presented on the
computer screen, and meanwhile a Chinese character would be presented through the
auditory modality, which was either the same to the visual character or not. According
to the relationship between visual and auditory stimuli, there are four kinds of character
pairs: consistent, consonant inconsistent, vowel inconsistent and tone inconsistent pairs.
The auditory stimuli were the same to the visual characters in the consistent condition,
while the consonant, the vowel or the tone of auditory character would be different from
that of visual characters in each inconsistent condition. The participants were firstly
required to judge whether the character's pronunciation on the screen was the same to
the auditory sound, and then to type the characters’ name (i.e., “pinyin”, a Chinese
alphabetic system for character pronunciation) through the keyboard.

The behavioral results showed that the reaction time of consonant inconsistent
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condition was significant longer than that of consistent condition. But there were no
significant differences between vowel inconsistent and consistent conditions or
between tone inconsistent and consistent conditions. While, by analyzing fNIRS data,
not only consonant but also vowel and tone were found to influence the character
production. However, different kind of phonemes evoked effects in different brain
regions. Consonant inconsistent stimuli evoked the brain changes in the left inferior
frontal gyrus (Ba44-L) and superior temporal gyrus (Ba48-L). HbO in the consonant
inconsistent condition were smaller than those in the consistent condition. The changes
of HbO in the left insular gyrus (Ba45-L), precentral gyrus (Ba6-L) and middle frontal
gyrus (Ba46-L) were associated with the vowel inconsistent conditions. As compared
to the consistent condition, vowel inconsistent items evoked a larger level of HbO. Tone
inconsistent characters also evoked the changes of the left middle frontal gyrus (BA46-
L), but it also exhibited effects in the right insular area (BA45-R). Again, HbO level in
tone inconsistent condition was higher than that of consistent condition.

These findings indicated that all three kinds of phonemes could exert effects on
Chinese character production, even when typing was required. Although the brain
activities caused by consonant and vowel inconsistent conditions were all in the left
hemisphere, the neural mechanism of consonant processing distinguished from that of
vowel both in brain region and brain activations. Tone processing was involved in the
same brain region as vowel processing in the left hemisphere, but the right hemisphere
was only responsible for tone processing.

Keywords: Chinese language output, fNIRS, consonant, vowel, tonal
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Effects of different emotional states on inhibition control under single and dual
inhibition conditions
Zhao shaolan, Jiao jiangli
Xinjiang Key Laboratory of mental development and learning science, Urumchi,
830017
Abstract: The effects of different emotional states on inhibition control under single
and dual inhibition conditions were explored by combining the double-choice Oddball

paradigm and Stroop paradigm. The within-subjects experimental design of 3 (neutral
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emotional state, positive emotional state vs negative emotional state) x4 (baseline task,
single interference inhibition, single response inhibition VS dual inhibition) was adopt,
and the dependent variables were the response time and error rate of the participants.

The results showed that the main effect of the task types was significant,
F(3,25)=28.46, p<0.001, 5,=0.77, and the response time was successively increased on
the baseline task, the single interference inhibition task, the single response inhibition
task, and the double inhibition task; The main effect of emotional states was not
significant, F(2,26)=0.79, p=0.46; The interaction between task types and emotional
states was significant, F(6,22)=2.70, p<0.05, 5,=0.42. Simple effect analysis showed
that in the single response inhibition task, the mean response time in the positive
emotional state was significantly longer than that in the neutral emotional state,
#(27)=2.56, p<0.05, Cohen's d=0.33; the mean response time in the negative emotional
state was significantly longer than that in the neutral emotional state, #27)=3.06, p<0.05,
Cohen's d=0.46; there was no significant difference in the mean response time between
positive and negative emotional states, #(27)=1.14, p>0.05. The difference in the mean
response time among three emotional states of the baseline task, single interference
inhibition task, and double inhibition task were not significant, F paseline task (2,26)=0.68,
P=0.52, F ingle interference inhibition task (2,26)=0.63, p=0.54; F double inhibition task (2,26)=0.78,
p=0.47.

The above results show that: (1) Under the single inhibition condition: the effect of
emotional interference only existed in the response inhibition task, and the emotional
state impaired the reaction inhibition and had no effect on the interference inhibition.
(2) Under the double inhibition condition: the effect of emotional interference
disappeared, and the emotional state didn't affect the inhibition control.

Keywords: Emotional state, single inhibition, double inhibition, response inhibition,

interference inhibition
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term Memory Have the Same Search Efficiency
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Abstract: Studies have found that attentional templates (ATs) could be maintained in
either working memory (WM) or long-term memory (LTM). This study aimed to
systematically compare the search efficiency of ATs maintained in WM and LTM. In
Experiments 1-3, participants were asked to remember several colors (two in Exp.1;
one vs. three in Exp.2; two vs. five in Exp.3), and then find a target with one of these
colors. The colors changed from trial-to-trial in the WM condition, while repeated
throughout the block in the LTM condition. The results consistently showed that the
search slopes in WM and LTM condition were comparable regardless of color numbers,
indicating a similar search efficiency of ATs maintained in WM and LTM. An
alternative account could be that the colors maintained in LTM were retrieved to WM
and thus lead to same search efficiency as the colors maintained in WM. Experiment 4
inserted a secondary WM task and found that the search efficiency was only impaired
in WM condition but not in LTM condition, while the alternative account would predict
that the search efficiency should be similarly impaired between the two conditions. In
short, these results suggest that ATs in WM and LTM have the same efficiency in
guiding search.

Keywords: working memory, long-term memory, attentional template, search

efficiency

115


mailto:12039004@zju.edu.cn
mailto:chenhui@zju.edu.cn

2023 -A-49

B NI 1) 2 ST AT S AR RN . A48 —BUMERIAE A

FREWE !, Tkieuh !, FIEA!
BRI AS: jiangyj993 @neneu.edu.cn
VRABITVE KA E AR, KR, 130024

TR BHIURY, #7232 ST A] DU e 3 MA R C 2, XA S ko 2
> FUWT S A RN o I FE AR R [BIZ, AR AR 56 DL K 3 e FE A 56 o A
BT 2 1AW S N RN o AH A, CAA IR T IF AR RN AL 15 52 B 3E 158 FR A
56 7B F RIS 1k — B A2 o 55 bR A FE A DU 6 L, 3836 FEOAU 56 R8T
|H AR B 2B, Bl T 00 P S o . AT T IE I A SRR 5 87 1 I FA
56 1) 27 >0 4 T s IR N R 75 2 B IR Rl TE A 2 — SR s . BEALAE SRR
B, PR R, 20 HARE S 46 A — 20N, HEAT 22 2 FIWr e g S Tt
T PG 1 gt (S5 1) T 2558 IHRNE R 25— B0t 3475 > ot
T TN LS 1) ST 5 (SEEG 2D S TYEMRA T, AT 5 23 AW A 2 i ia
e FRNIGS 1) ST AT TCAI R, e e FR A58 (1) 52 >0 40 W7 S A 38BN
AR, 0 HAOBO . IHRIG s — 2ok

R 21 HIWr, AP ORI, R Bk

JOL reactivity on forced-choice recognition test: the role of emotional consistency
Yanlin Guo, Xiaojing Zhang, Yingjie Jiang (corresponding author)
School of Psychology, Northeast Normal University, Changchun, 130024

Abstract: Research has shown that making Judgments of learning (JOLs) can either
facilitate or impair an individual's memory, which is known as the JOL reactivity. JOL
reactivity have been found in cued recall, standard recognition and forced-choice
recognition tests. However, previous studies have not examined whether JOL reactivity
is affected by the consistency of new and old stimulus properties in the forced-choice

recognition test. Compared with the standard recognition test, the new and old stimuli
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in the forced-choice recognition test were presented on the same screen, and the
interference effect of the new stimulus was stronger. In this study, two experiments were
conducted to examine whether the JOL reactivity of the forced-choice recognition test
is affected by the emotional consistency of new and old words using emotional words
as learning materials. The results showed that for positive and neutral words, making
JOLs can improve the performance of forced-choice recognition test when the emotion
of the new and old words was inconsistent (Experiment 1); When the emotion of the
new and old words was consistent, making JOLs had no effect on performance on the
forced-choice recognition test (Experiment 2). For negative words, making JOLs does
not affect the performance of forced-choice recognition test. These results indicate that
the JOL reactivity of the forced-choice recognition test is not only emotionally different,
but also dependent on the emotional consistency of the new and old stimuli.

Keywords: judgments of learning, JOL reactivity, forced-choice recognition,

emotional consistency

2023 - A-50
EBXET R E HE3h 75 MBRRR BT & A Mm S

g BRES T SN 1
BEIRHEAS: sungi psy@zjnu.edu.cn
VT IWYE KA B AR, 41, 321004

WE: SRR S s sl A h 5 b A AEAL R _E B840 S it
FORIL, W& T s eI A i N H SE a5 R, Bzt 2 s e,
AN R vk Be (an, VERED . SR, B WU BRSO B R TR B
S8 875 IR FIRE L] . vt JATEE 7S SER:, JFR A DU R
RS TR SRR SE IR 45 R

S8 1 R, BRI AR, A SE A — A R
TR e U5 R B AT EE, i BT RE RS T AR R R, AT
AR B Hizshir. i fEd, BATRA Eye-Link C3% 4 i IRS) .
LRI, SERATE T SRAEAR LG, AT B2 PE N 005 TR0 Ak T S 25 i 17 A

117


mailto:sunqi_psy@zjnu.edu.cn

TN E, RRNERSFEWDCHT R tesh, PRt N s s o &
BT SREER, Wbl I, X B SIash 7 R i F AR B TR s E 5
ST, SEES 1 A IAE T AT REA DO G T RGN RE, G AT ESE TR I A
ZHRMIER . S50 2 b, FATRE 1 =FhsEg sk (1) BT (LD6HD;
(2) BUep B %At Cuialb o 20 3 My, ERHRIEFR X RND;
(3) Bt (FHEAWANET M, JEEE =B . 48R K
B, L SHCAIRFRI B sy S THERCE B R, R A
TENBONS IR B ERRM NI THE RS B &, 2P
WIVE B 20 TR B BHa s 5 R AR . S e, BATENL T T
R AR RN 2 S B0 25 AT SRR, AT ] DUR B R REAT 4 R,
YOI RO S TR B Sz sh 7 R R AR AT & DU S R i 2L
i EpriE, AWFUE ORI TOLRMN B Siss i M FEEN S, H
F7a DU R S B, JB 1 OGBSI s 77 AR 0 e e v 1 i
A YU EAR (1 v fe (I B E R AT ) HAK, AR B g8 5 1A &
QU A RS E R DRI IT, S SRR 5T B e HE
R LR, G, HESBE T RERE, T R i B i

2023 -A-51

ESYirs- 2 I L NS VS ]

m ARHIEFE

WRER ", ONBLY, MR, IKIEIE, mmRT T, AR

EIHBAE: xz104@psy.ecnu.edu.cn; xxgao@psy.ecnu.edu.cn

B KRFLHE S IR R, b, 100871,
L E R R R SR AR AR L, R, 200031,
e KFHE =R, b, 100191, HHE
MERITE R OB 5N RE SR, B, 200062, HE
T O S LT U IR, i 200062, HE

WE: WREITRERY, ZOEKRENME. RERIEHGER TS TIH.
FHHANFPEERIN TR, HIX—4518 MR RYEIEE SO . AT LUBT R 5

118


mailto:xz104@psy.ecnu.edu.cn

WA AN EEWF T B, 25 A RS TR, TR BN T e PR R
HIRMBTB Wit 2 B R gt ia i 567 iz m i &AW NEIL S 5%
AR PIER TSR E. SRER: D 2 UG S80I & 80 AEAT A1t
HEBPZHANTRESH p RER/TIERZEN, HETZERIGIT 2,
AR AN NB BARTT AR E MG MEARRARRIEA L TIRESH aftif
ITRIEHS IEHZFEANEAREESR. 2 EZE/RIBITH, MERHASIER
L N BRI AR R AL AR B 73 B A 22 AR Z AR A A, e A A 5 IE
HZFEANNTUN A PL) 2HRBEAEAHARTRESE g BEMRG, H
R DLE 3 XA N S IEH 2 E N RIS (vmPFC) i X ¥ 2 7R 547
KEMBEARTFRESE a BEMK, HAPLEZEXDMERRANEILHEZE
No 3) @ ZERRIT)E, WMERRAIGIT RIS 1677 J5 (A a6 s AR R AL
Vet A 2R E A iR W, WO/ (IPL) 2RSS ZHA LT
REZH B RFEMK, HA LR E X HERR NG i 56 7 e MRS, X
BAIRRY, ZERSE T MRESHA LS AT RGN L, A
BN PEETT BERS BN [F N R 28 1 o ASHIT 5T 09 BRAR AN A~ IR SR A
KA AR AL 1 DR YR SCIRAEE , DVH e AR NS S AT AR R I PR 12
Wi it 1R -

SR FATIE, ZEUE WA, IR, WREERRR

Session B

2023-B-1
Investigating Ability of False Belief Comprehension in People with

Down Syndrome
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"Laboratory for Language Pathology and Developmental Neurosciences School of Foreign
Languages, Hunan University, Changsha, China
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Abstract: Background: People with Down syndrome (DS) are reported impaired in
local processing but intact in global perception. Previous studies revealed that people
with DS were deficient in copying detailed parts in Navon tests and showed gross
organization of semantic knowledge. Differed from previous studies using traditional
two-dimensional experimental stimuli, this study aimed at examining ability of false
belief comprehension in people with DS by using cartoon animations as experimental
stimuli. Method: Two false belief tasks were conducted to estimate understanding of
mental states of other people: the unexpected false belief location task and the
unexpected false belief content task. To make sure validity of the experimental stimuli,
healthy 3-year-old children (n = 20) and healthy 4-year-old children (n = 20) took part
in the study. The healthy 4-year-old children could understand false belief tasks, but
the healthy 3-year-old children failed to do so. Three groups of participants (n = 15)
were recruited: people with DS, chronological age (CA) matched controls, and mental
age (MA) matched controls. Twenty cartoon animations were presented in each false

belief task. After viewing each animation, all participants had to answer five
comprehension questions by either speaking or pointing. Two practices were presented
to each participant before real experiment began. Results: People with DS correctly
recognized cartoon characters regarding to the character-recognition questions. People
with DS could memorize the targeted contents and locations which characters would
like to obtain regarding to the memory question. Besides, people with DS also knew
what true objects were and where targeted objects were regarding to the reality question.
However, people with DS failed to understand false belief tests regarding to the belief
question. The typically developing CA controls and MA controls passed all tests.
Conclusions: People with DS were far left behind in understanding other people’s
minds, even by presenting dynamic cartoon animations instead of using traditional two-
dimensional experimental stimuli. People with DS were truly impaired in theory of
mind given averagely 10.2 years of mental age with CA 18.8 years of chronological
age compared to the critical age of 4 years old in passing false belief tests.
Implications: These findings in people with DS were in line with previous findings

which revealed deficient contextual coherence in both verbal and nonverbal studies.
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This deficiency in people with DS further leads to impaired ability of mentalizing other
people’s minds, namely, theory of mind.
Keywords: Down syndrome, false belief task, content, location, theory of mind,

social cognition
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Attentional rhythms are generated in binocular cells
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Abstract: Visual attention is intrinsically rhythmic and oscillates based on the discrete
sampling of either single or multiple objects. Recently, studies employing transcranial
magnetic stimulation (TMS) and high-temporal behavioral approaches have found that
the early visual cortex (V1/V2) modulates attentional rhythms. However, both
monocular cells and binocular cells are in the early visual cortex, and whether the neural
site of attentional rhythms is monocular cells or binocular cells remains poorly
understood. In Experiment 1, we reset the phase of attentional rhythms in one
monocular channel (left eye or right eye) by the dichoptic cue and tracked the temporal
response function (TRF) of the monocular channel in the left and right eyes separately
using time response tracking technology. We found no significant differences in the
two TRFs of each monocular eye, suggesting that attention rarely switched between the
two eyes, indicating that binocular cells, not monocular cells, are the neural site of
attentional rhythms. These results were verified even when resetting the phases of
attentional rhythms by a binocular cue in Experiment 2. These results constitute direct
neural evidence supporting rhythmic attention theory.

Keywords: attentional rhythms, V1, temporal response function, binocular dichoptic
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Search Performance of Emergency Evacuation Signs in Real Scenes: Moderating
Effects of Visual Saliency and Clue Type
Gao Hao, Guan Jian(guanjian@nxu.edu.cn)
School of Education, Ningxia University, Yinchuan, 750021

Abstract: Emergency evacuation signs have important functions such as providing
lighting and guiding evacuation, and are often used to deal with emergencies in public
places. At present, the national standards for the installation location of emergency
evacuation signs only provide general recommendations. With the complexity of
building interiors in public places, excessive decorative lighting in shops, and the
uncertainty of individual internal activities in emergency situations, These risk factors
tend to reduce the effectiveness of people's visual search for emergency evacuation
signs in actual scenarios. Therefore, this study uses eye tracking technology to explore
the influencing factors of searching for emergency evacuation signs using real scene
pictures. Experiment 1 investigated the effects of the visual saliency of emergency
evacuation signs and the type of clues on search performance within a limited time;
Experiment 2 further investigated the effects of different verbal cue types on the search
for emergency evacuation signs. The results show that: (1) In a limited time, the
processing of high visual salience emergency evacuation signs is more sufficient, and
the search performance is higher, and the time pressure in emergency situations lags the
first gaze time of high salience evacuation signs. (2) Emergency evacuation signs under
precise verbal cues have faster response times and higher accuracy, that is, more
specific cues can enhance the guiding effect. (3) Precise verbal cues speed up the search
response to emergency evacuation signs with high visual salience, but there is no
difference under low salience conditions. Conclusion: Visual saliency and cue type
work together to search for emergency evacuation signs in real scenes, providing new
experimental evidence for further exploring the inner mechanism of attention. It also
provides new perspectives and suggestions for evacuation drills and evaluation of the
installation location of emergency evacuation signs.

Keywords: emergency evacuation signs, visual search, visual saliency, clue types
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Abstract: The origin of color categories has been debated extensively. Historically,
linguistic relativists claim that color categories are shaped by the language we speak
and that color terms subsequently affect our perception of color, while universalists
postulate that color categories are independent of language and formed based on
perceptual mechanisms. A recent hypothesis suggests that the original fine-grained
color space in the visual cortex may be transformed into categorical encoding due to
top-down modulation. To test the nature of color categorization, our study adopted a
sensitive frequency-tagging-based EEG paradigm where the color stimuli were
presented sequentially at a fast speed of 10 Hz (SOA: 100 ms) to probe fast, implicit
processing of color categories. This SOA was supposed to disrupt top-down feedbacks
in visual processing. We showed that EEG responses to cross-category oddball colors
at the frequency where the oddball stimuli were presented was significantly larger than
the responses to within-category oddball colors. This finding suggested that the brain
encodes color categories automatically when top-down feedbacks from the
frontoparietal areas are blocked. Our study supports the view that the categorical
processing of color emerges at the early perceptual stage.

Keywords: Color, category, perception, EEG, frequency tagging, top-down feedback
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Abstract: Neural activity in the posterior parietal cortex (PPC) and other brain areas
correlates with both sensory evaluation and action selection aspects of decision-making.
Notably, the lateral intra-parietal cortex (LIP), a subregion of PPC, had been shown to
participate in both the sensory evaluation and the action selection process but with
preferential involvement in the sensory evaluation. However, the neural mechanisms
underlying the interaction between these decision processes remain unclear, especially
in flexible decision-making tasks where there is no fixed mapping between a sensory
stimulus and a motor action.

Here, we found that the decision-related, but not the stimulus-related, component of
LIP activity that responded to visual stimuli was significantly modulated by monkeys’
following chosen saccade direction relative to the recorded brain hemisphere during a
flexible decision-making task. Additionally, excitatory-inhibitory multi-module
recurrent neural networks (RNN) with short-term synaptic plasticity trained on the same
task exhibited similar results as the monkeys’ behavior performance and comparable
neural activity patterns as LIP recordings related to both sensory evaluation and action
selection process. Furthermore, network analysis and manipulations revealed that
interhemispheric competition might be essential in mediating the modulation of action
selection on sensory evaluation. These results potentially indicate that interhemispheric
competition might be the underlying mechanism of flexible decision-making. However,
further investigations are still needed to determine whether the observed modulation on

sensory evaluation is caused solely by interhemispheric competition or in combination
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with other factors like the feedback influence from the action selection process.
Altogether, our results potentially provide a novel, general framework for
understanding sensorimotor transformation during flexible decision-making.

Keywords: Decision making, Posterior parietal cortex, RNN modeling,

interhemispheric competition
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Abstract: Representing and maintaining the outcome of past action is crucial for
animals to Learn from experience to adapt to the environment. The prefrontal cortex
and basal ganglia are thought to be closely involved in such process during
sensorimotor associative learning (AL). Neural activity in these areas has been shown
to reflect whether a response is correct or incorrect. However, much less attention has
been focused on the roles of posterior parietal cortex (PPC) played in sensorimotor AL.
Here, using two photon calcium imaging technique, we recorded the activity of
thousands of neurons in a PPC subregion--7a, from two monkeys when they had been
learning new stimulus-response associations. We found that more than half of the
recorded 7a neurons significantly represented the current outcome after each motor

response and/or the outcome history before each motor response. Such encoding
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correlated with the levels of punishment after error response and the monkeys’ behavior
performance during the sensorimotor AL. These results indicate that primate PPC might
play a substantial role in the sensorimotor AL through integrating reward history to
guide future behavior.

Keywords: 7a, two-photon calcium imaging, outcome encoding, associative learning
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Enhancement influence of pointing hand movements on visual-spatial working
memory
Wang Xiang, Xia Qiong, Wu Kexia
(Hangzhou College for Kindergarten Teachers, Zhejiang Normal University,
Hangzhou, 310012)
Abstract: Visual-spatial working memory is the ability of the human brain to briefly
store and manipulate visual-spatial information. Children's visual-spatial working
memory increases steadily with age, and it is an important part of children's executive
function. Previous studies have shown that hand movement enhances enhance visual-
spatial working memory, but the mechanism of action has been controversial. This
study mainly examined the role of different types of hand movement in the development
of childhood myopic working memory from a developmental perspective.

This study used a two-stage task paradigm, with pupils in grades 1 and 5 as
subjects, using the touchscreen version of the eCorsi task as a test tool. The first phase
of the experiment is the working memory span test, examining the impact of different
types of hand movement on the working working memory span in children. The
experiment in the second stage is the uniform length test, that is, the performance of the
subjects is examined based on the average span of the test in the first stage. The mixed
design used 3 3 (stimulus encoding mode: no movements, observed pointing
movements, produced pointing movements) x 2 (recall order: forward , backward) x 2
(grade level: 1st grade, 5th grade) x 2 (gender: male, female) to analyze the visual-
spatial working memory span, total correct rate, and location correct rate.

The study results showed that: (1) from the perspective of the visual-spatial
working memory span, the backward span of the active hand movement condition was

significantly higher than that of the no movement condition and the passive hand
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movement condition (p <. 01); The mean span of first-grade active hand movement was
significantly higher than the no-movement and passive hand movement conditions (p=.
024), fifth grade had no significant difference(p>. 05); (2) In terms of the correct rate
rate, both active hand movement and passive hand movement improve the correct rate
of backward recall. total correct rate and position correct rate were significantly higher
than the no hand movement condition (ps>. 05), the active hand movement position
correct rate was significantly higher than the no-movement condition (p=. 03); In
addition, without the hand movement condition, the boys' position correct rate was
significantly higher than the girls (p=. 024), the difference between the passive and
active hand movement conditions was not significant, p> 0.05.

These results suggest that active hand movement work positively promotes visual-
spatial working memory in children, but this effect is more obvious for backward
memory and greater in children in lower grades. At the same time, hand movement
effects are more effective on girls than on boys, especially they can significantly
enhance their position memory. These results suggest that hand movement processing
is more helpful in individuals with weak apparent space processing capacity and more
effective in tasks with high spatial capacity requirements.

Keywords: hand movements, visual-spatial working memory, visual-spatial working

memory span, gender difference, developmental difference
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Forest before trees? It depends not only what you see but also what you hear
Jing Fu', Xiaoyu Tang'
Email address: tangyu-2006(@163.com

'School of Psychology, Liaoning Normal University, Dalian116029, China.
Abstract: For everyone, the ability to properly distinguish the whole and the part
characteristics of objects is essential for processing the world. Navon (1977)
inventively used the hierarchical letters to independently assess global and local
processing and investigate how these two processing levels do interact. The global-
local task presents two typical effects, namely the "global advantage effect", where
responses are faster at the global level than at the local level, and the "global
interference effect", where information at the global level interfere with responses to
the local level when the levels are incongruent. Importantly, as we perceive the world,

there are usually accompanied by multiple sensory stimuli and different sensory
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modalities may interact. Studies from across-modal domain suggested that auditory
stimuli may influence the performance on visual global-local tasks. However, it is
uncertain whether auditory stimuli affect the global advantage effect, the global
interference effect, or both. To this end, we designed a cross-modal version of the
global-local task, where visual letters were presented simultaneously with 4 different
types of sound. In the experiment, subjects were required to respond to the keystrokes
of large letters under the global task, and to respond to the keystrokes of small letters
under the local task. Among them, visual letters are not accompanied by sounds as the
baseline condition. Visual letters are accompanied by pure tone to examine the impact
of persistent, meaningless sounds on the global advantage effect and the global
interference effect. Visual letters are accompanied by sounds that are congruent with
responses, examining the effect of semantically congruent sounds on both effects.
Visual letters are accompanied by sounds that are incongruent with responses,
examining the effect of semantically incongruent sounds on both effects. The results
suggested that pure tone and response-congruent sound did not affect the global
advantage effect nor the global interference effect, while response-incongruent sound
affected both the global advantage effect and the global interference effect. Therefore,
our study shows that the global-local task performance is affected only when the
sound is meaningful and conflicting with the task.

Keywords: Cross-modal global-local task, Global advantage effect, Global

interference effect
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Neurocognitive mechanisms underlying attention bias towards pain:

evidences from drift-diffusion model and event-related potentials
Yinhua Zhang!

psy_zyh@163.com
!School of Psychology, Shenzhen University, Shenzhen, China, 518060

148



Background: Pain automatically demands attention, interrupts ongoing actions, and
prioritizes appropriate behaviors to escape from bodily threat. Attention bias towards
pain refers to the selective attention to pain-related information at the cost of other
information in the environment. Previous studies have shown that attention bias plays
an important role in the development and maintenance of chronic pain. Understanding
the neurocognitive processes that underpin attention bias towards pain has the potential
targets on attention bias modification treatments used for the prevention and
management of chronic pain. Drift-diffusion model (DDM), as one form of
computational modeling, dissects and models diverse components of trial-level
behavioral data in the context of two-choice decision tasks. DDM has been applied to
model the distinct processes of attention bias, which have focused on estimating the
drift rate (v), reflecting efficiency of information processing, and the non-decision time
(?) reflecting a non-decision component that includes perception duration, stimulus
encoding, and motor execution. As a complementary to behavioral analyses,
measurements of brain electrical activity through event-related potentials (ERPs)
permit the exploration of the time course of rapid neural processes such as those
involved in the attention processing. The earlier ERPs are related to bottom-up attention
mechanisms that allow automatically allocating attentional resources towards attended
salient stimuli, while the later ERPs are associated with more strategic forms of top-
down controlled mechanisms that enable attention to remain in line with the demands
of the current situation, such as completing a task. The combination of computational
modeling and ERPs can be used to precisely characterize the neurocognitive process
involved in attention bias, yet so far has not been applied in the context of pain. This
study aimed to characterize the neurocognitive mechanisms underlying attention bias
towards pain in a sample of healthy participants through the utilization of hierarchical

DDM and ERPs.

Methods: We used a spatial cueing paradigm, in which the locations of targets were
either validly or invalidly predicted by spatial cues that were differentially conditioned

to create pain signals. During the paradigm, participants were instructed to detect
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location of the visual target as quickly and accurately as possible. Before the onset of
visual targets, colored cues were presented at the same (valid) or opposite (invalid)
spatial location. Using classical conditioning, one colored cue became a pain signal
(CS+), because it was sometimes followed by a painful electrocutaneous stimulus,
while the other colored cue was never associated with an electrocutaneous stimulus
(CS—). Behavioral data and electroencephalographic (EEG) activities were recorded

during the spatial cuing task.

Results: Conventional analysis of response time revealed that slower responses to
invalidly cued targets were made when preceded by a CS+ compared to a CS—, which
reflects retarded disengagement from pain signals relative to control signals. By
applying DDM on the trial-level behavioral data, ¢ was shorter for targets validly cued
by pain signals than by control signals, indicating facilitated attention engagement
towards pain; v was slower for targets invalidly cued by pain signals than control signals,
reflecting slower attention disengagement from pain. As revealed by mediation
analyses, the facilitated engagement towards pain was partially contributed by the
enhanced lateralization of the posterior N1 component on the cue-evoked potentials,
which relates to the bottom-up, stimulus-driven processes of detecting threatening
signals. On the other hand, the retarded disengagement from pain was partially
explained by the enhanced anterior N2 component on the target-evoked potentials,
which component relates to the top-down, goal-driven processes of conflict monitoring
and behavior regulating.

Conclusions: These results demonstrated that engagement and disengagement
components of attention bias towards pain are governed by distinct neurocognitive
mechanisms.

Keywords: pain; attention bias, spatial cueing paradigm, drift-diffusion model, event-

related potentials
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Reward cue modulates visual working memory maintenance: an EEG study
Zheng Xutao'*, Hu Yanmei'
!School of psychology, Northeast Normal University, Changchun 130024, China
’Department of psychology and behavioral sciences, Zhejiang University, Hangzhou
310000, China

Abstract: Briefly maintaining and manipulating information after encoding is the core
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function of working memory. Rationally allocating working memory resources to
information and tuning representation state according to its task relevance is essential
to daily activities. How does reward, an important factor in human cognition and
behavior, regulate information processing within working memory? Based on the
classical post cue paradigm, after two items, one presented at left side and another at
right side of the screen, were encoded into working memory, a post cue indicated
whether participants would obtain reward when accurately reporting the cued items
after a delay. EEG (ElectroEncephaloGraphy) was used to analyse NSW (negative slow
wave) from the central to posterior electrodes, which was associated with cognition
resource invested, CDA (contralateral delay activity) at the posterior electrodes, which
was associated with strength of representation maintenance, ADAN (anterior directing
attention negativity) at the anterior electrodes, which was associated with top-down
attention modulation, alpha-band oscillations (10~14Hz) at the posterior electrode,
which was associated with representational state, and beta-band oscillations (17~21Hz)
at the central electrode, which was associated with motor preparation, after the
presentation of reward cue. It was found that there was a greater decrease followed by
a greater increase in the NSW signal in the reward condition compared to the none
reward condition, and that this special signal gradually shifted from the central
electrodes to the posterior electrodes along the time course; the amplitude in the
posterior CDA signal was tend to be more negatively biased in the reward condition,
and there was a significant correlation between the reward effect in CDA amplitude and
the reward effect in memory error. The above results suggest that under the guidance
of reward cue, more cognition resources are recruited from the non-cued item and
subsequently invested into the cued item, which had reward potential, to support its
strength of representation maintenance and finally facilitating memory performance.
On the other hand, no significant reward effects were found on ADAN, alpha-band
oscillations, and beta-band oscillations, suggesting that reward may not affect the
intensity of attention focus switching and representation activation in working memory.
However, it is possible that the probe probability of cued items is too high (100%), so

its guidance on internal attention and representation activation overwhelms the reward
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effect. Further studies need investigation and compare between reward and probe
probability modulation on the representation state in working memory.

Keywords: working memory, post cue, reward, EEG
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Cognitive Style of Field Dependence-Independence Modulates the

Working Memory Storage of Biological Motion

Qian Zhang, Yaqi Qu, Shouxin Li (Corresponding author: shouxinli@sdnu.edu.cn)
Department of Psychology, Shandong Normal University, Jinan 250358

Abstract: Biological motion can be understood based on body form and body motion.
Visual perception studies have demonstrated the dissociable functional and neural
mechanisms processing body form and body motion. However, whether body form and
body motion are dissociable when maintaining biological motion in working memory
remains unknown. We explored the specificity of the separation of body form and body
motion in working memory processing of biological motion conducting four
experiments from the perspective of cognitive style of field dependence (FD) and field
independence (FI). FI individuals tended to perceive information analytically and have
higher spatial ability which related to body motion processing, while FD individuals
tended to perceive information globally and prefer social information which related to
body form processing. Using a change detection task, we employed three types of
stimuli including intact movement, motion feature and form feature. We examined the
working memory capacity of motion features, form features, intact movements
(Experiments 1 through 3), and the recognition of three types of biological motion when
remembering intact movements in Experiment 4. The results showed that both FI and
FD individuals could hold up to 3~4 intact movements. FI individuals had a greater
memory capacity for motion features and performed better when testing motion feature,
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whereas FD individuals had a greater memory capacity for form features and performed
better when testing form feature. The cognitive style modulated the working memory
storage of biological motion, suggesting that body form and body motion were
dissociable in working memory. Our study provides initial evidence supporting the
specificity of biological motion processing in working memory.

Keywords: Working Memory, Biological Motion, Field dependence, Field

independence
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The role of transcranial electrical stimulation in modulating visual

perceptual learning

Qing He'*** (he.qing@pku.edu.cn), Fang Fang!>34

'School of Psychological and Cognitive Sciences and Beijing Key Laboratory of Behavior

and Mental Health, Peking University, 100871, Beijing, China
2Key Laboratory of Machine Perception, Ministry of Education, Peking University, 100871,
Beijing, China
3IDG/McGovern Institute for Brain Research, Peking University, 100871, Beijing, China
4 Peking-Tsinghua Center for Life Sciences, Peking University, 100871, Beijing, China

Abstract: Our visual functions can be enhanced by multiple methods, such as repetitive
practice (i.e., visual perceptual learning (VPL)) and transcranial electrical stimulation
(tES) techniques. However, whether visual functions can be further enhanced by
combining VPL and tES is still unclear. Here, we stimulated subjects’ brain areas via
tES during the acquisition and the awake consolidation of VPL. When tACS was
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administrated during the acquisition of VPL, we found that relative to sham stimulation,
10 Hz tACS applied to visual cortex accelerated learning and led to a greater
improvement in the orientation discrimination performance. The facilitatory effects
were absent when visual cortex was stimulated by tACS at other frequencies (6, 20, and
40 Hz) or when other cortical areas (e.g., sensorimotor cortical areas) were stimulated
by 10 Hz tACS, indicating that tACS modulated VPL in a frequency- and location-
specific manner. Our results suggest that occipital alpha oscillations play a key role in
VPL, expanding the understanding of the role of alpha oscillations in neural plasticity.
When 10 Hz tACS or anodal tDCS was delivered immediately after initial training, i.e.,
the early phase of awake consolidation of VPL, we found that subjects’ performances
on the trained task obtained further improvement (i.e., offline gain) 12 h after initial
training following active stimulation, but no such effect was found following sham
stimulation. This boost effect was observed in both the texture discrimination task and
the orientation discrimination task. Our results suggest that strengthening the circuits
involved in learning by increasing cortical excitability of targeted regions in the early
awake consolidation phase plays a critical role in VPL. In sum, modifying brain activity
by tES provides a meaningful perspective to understand the neural mechanisms of VPL.
Keywords: visual perceptual learning, transcranial electrical stimulation, plasticity,

vision, neuromodulation
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The mechanism of the pip-and-pop effect in dynamic visual search paradigm

Mengying Yuan'!, Xinzhong Cui!, Min Gao', Xiaoyu Tang'(tangyu-2006@163.com),
'School of Psychology, Liaoning Normal University, Dalian116029, China.

Abstract: An auditory stimulus presented in synchrony with a color change of the visual
target improved the efficiency of visual target pop out from complex background, which
is known as the pip-and-pop effect. Two underlying mechanisms of pip-and-pop effect
have been proposed. Some investigators suggested that the simultaneous occurrence of

visual target and auditory stimulus were integrated to increases the convexity and
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dominance of visual targets. Others have thought the simultaneous appearance of
auditory stimulus and visual target made the visual target an oddball stimulus, which
attracts much attention to improve the efficiency of visual search. However, the
mechanism of pip-and-pop effect has not been isolated and verified in one study. Based
on the dynamic visual search paradigm, we use eye-tracking technology to investigate
the role of the oddball stimulus attracting attention and audiovisual integration in the
pip-and-pop effect. The experiment required subjects to search for vertical or horizontal
target line segments in the dynamic line segments with different inclination angles.
During the search process, the regularity and randomness of the dynamic changes of
stimuli were manipulated. There are three auditory conditions of the target line segment
changing color with sound, the distractor line segments changing color with sound, and
the continuing sound are compared with the no-sound baseline condition to verify that
auditory stimulation improves search efficiency. When the visual target was
accompanied by auditory tone, it may be affected by the dual effects of "audiovisual
integration resulting from the simultaneous appearance of auditory tone and visual
target change" and "oddball stimulus of visual target caused by simultaneously auditory
tone ". When the distractors were accompanied by auditory tone, the color change of
the target line segment not accompanied by an auditory tone forming an oddball
stimulus with a hiatus in a series of auditory stimuli, which eliminate the influence of
audiovisual integration. When the auditory tone was continuing, the change color of
both target and distractors line segment are accompanied by auditory tones, which is a
condition of separately audiovisual integration excluding the formation of oddball
stimulus. The current behavioral and eye-movement results showed that, regardless of
whether there is regularity in the dynamic changes of the stimuli, the search efficiency
is significantly improved when the target is accompanied by auditory tone. But the
significant improvement in search efficiency when the distractors are accompanied by
tones occurs only when the stimuli have regular dynamic changes. Thus, the pip-and-
pop effect may be produced under the combined role of audiovisual integration and
oddball effect. More importantly, attention attracted by oddball stimuli individually

induce the pip-and-pop effect when the dynamic background changes regularly, which
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provided strong support for the critical role of oddball stimuli in the dynamic visual
search paradigm.
Keywords : Pip-and-pop effect, Dynamic visual search paradigm, Audiovisual

integration; Oddball stimulus
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Suppression based on templates for rejection is reactive: Evidence

from human electrophysiology

Chao Pang'”, Yanzhang Chen'*| Yue Zhang'”, Weizhi Nan', & Shimin
Fu'*(shimin.fu@gmail.com)
"Department of Psychology and Center for Brain and Cognitive Sciences, School of
Education, Guangzhou University, China, pcwl0109@163.com
’Department of Developmental Psychology, University of Padova, Italy

Abstract: Most theories of attention propose that attentional selection can be optimized

by holding the task-relevant representations in visual working memory (VWM).
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However, there is a long-running debate over whether such optimization can also be
achieved by task-irrelevant representations, known as “templates for rejection”. The
present study aimed at a better understanding of the consequence of cue distractor
before visual search tasks. For this endeavor, we manipulated the display heterogeneity
of search items. In two distractor conditions (distinct distractor vs. non-distinct
distractor), we explored to what extent holding the distractor color in vVWM can affect
attentional selection. Overall, we failed to find any reaction times benefit from
foreknowledge of distractors, instead, slower performance in both tasks. Display
heterogeneity can modulate the degree of distractor suppression, as the Pp was recorded
to be larger in the distinct distractor task than in the non-distinct distractor task.
Nevertheless, even in a more pop-out condition, the WM-matched distractor did not
receive greater suppression. As equivalent Pp amplitude was found in the distinct
distractor task for the WM-matched distractor and neutral distractor. Critically, ERP
results showed that WM-matched distractor in the distinct distractor task first elicited
an N2pc, then the Pp. The results compel us to argue for the implementation of the
template for rejection is reactive — As the rejection occurs after the deployment of
attention to the to-be-ignore distractor.

Keywords: Cued visual search, Visual working memory, Template for rejection, N2pc,

Pp
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Bilateral eye movements selectively disrupt the sensory component of

trauma-related memories
Zhenjie Xu'(22139008@zju.edu.cn), Jie Hu!, Yingying Wang'*

"Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou 310028,
Zhejiang, China
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Abstract: Bilateral eye movement (EM) is a critical component in eye movement
desensitization and reprocessing (EMDR), an effective form of treatment for post-
traumatic stress disorder (PTSD). However, the specific role of bilateral EM in
alleviating trauma-related symptoms is unclear. Here we hypothesize that bilateral EM
selectively disrupts the sensory component of traumatic memories. We used the trauma
film paradigm as an analog for trauma experience. Nonclinical participants viewed
trauma films followed by a bilateral EM intervention or a static Fixation period as a
control. Sensory and verbal memories for the film were assessed with different
measures. Results showed a significant decrease in sensory memory recognition shortly
after the EM intervention and subsequently in the frequency and vividness of film-
related memory intrusions across one week, relative to the Fixation condition. The EM
intervention did not affect the recognition of verbal memories, suggesting a dissociation
between sensory and verbal memory disruption. Furthermore, the EM intervention
effectively reduced psychophysiological affective responses, including the skin
conductance response and pupil size, to film scenes as well as subjective affective
ratings of film-related memory intrusions. Together, bilateral EMs are effective in
reducing the sensory representation and affective response of trauma-related memories.
Further theoretical developments are needed to elucidate the mechanism of bilateral
EMs in trauma treatment.

Keywords: Eye movement desensitization and reprocessing (EMDR), Trauma film

paradigm (TFP), Memory intrusions, Skin conductance response (SCR), Pupil size
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2023-C-1
Working memory training continuously improves physiological
reactivity associated with emotion regulation: Evidence from HF-

HRV

Fangfang Long, Renlai Zhou (rlzhou@nju.edu.cn)
Department of Psychology, Nanjing University, Room 418, Heren Hall, 163 Xianlin Avenue,
Nanjing, 210023, P.R. China

Abstract: Recently, it has been suggested that working memory training (WMT) can
improve emotional regulation. However, there is controversy about the lasting eftects
of this improvement. In the present study, we used the subjective cognitive emotion
regulation questionnaire and the objective resting high-frequency heart rate variability
(HF-HRV) as empirical and physiological measures of emotion regulation, exploring
the effect of 20 days of WMT on emotion regulation and whether this effect persists
beyond three months. An experimental (n=22) and a control (n=20) were used. They
were tested 3 times at pre, post and 3 months follow up. The linear mixed-eftects
(LME) model analysis found that WMT did not improve the emotion regulation
questionnaire scores. However, it was effective in improving physiological indicators
related to emotion regulation, with significantly higher improvements consistently
observed in the training group than in the control group at post-test and at the 3-month
follow-up test. In addition, there was a significant positive correlation between the
gain of HF-HRYV and the gain of 3-back performance in the training group, and this
correlation persisted from the post-test to the follow-up test. Our study showed that
the transfer effect of WMT on physiological responses related to emotion regulation
was sustainable, providing physiological evidence for this field of research.
Keywords: working memory updating training; emotion regulation; HF-HRYV;
sustainability; LME
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2023-C-2
Object weight can be rapidly predicted, with low cognitive load, by
exploiting learned associations between the weights and locations of

objects

Zhaoran Zhang (3# il /f % :zhangzhaoran10@gmail.com / z.zhang@pku.edu.cn), Evan
Cesanek'?, James N Ingram', J Randall Flanagan®, & Daniel M Wolpert !
"Mortimer B. Zuckerman Mind Brain Behavior Institute, Columbia University, New
York, NY, USA
2Department of Neuroscience, Columbia University, New York, NY, USA
*Department of Psychology and Centre for Neuroscience Studies, Queen’s University,

Kingston, ON, Canada

Abstract: Weight prediction is critical for dexterous object manipulation. Previous
work has focused on lifting objects presented in isolation and has examined how the
visual appearance of an object is used to predict its weight. Here we tested the novel
hypothesis that when interacting with multiple objects, as is common in everyday tasks,
people exploit the locations of objects to directly predict their weights, bypassing
slower and more demanding processing of visual properties to predict weight. Using a
three-dimensional robotic and virtual reality system, we developed a task in which
participants were presented with a set of objects. In each trial a randomly chosen object
translated onto the participant’s hand and they had to anticipate the object’s weight by
generating an equivalent upward force. Across conditions we could control whether the
visual appearance and/or location of the objects were informative as to their weight.
Using this task, and a set of analogous web-based experiments, we show that when

location information was predictive of the objects' weights, participants used this
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information to achieve faster prediction than observed when prediction is based on
visual appearance. We suggest that by “caching” associations between locations and
weights, the sensorimotor system can speed prediction while also lower working
memory demands involved in predicting weight from object visual properties.

Keywords: motor planning, working memory, motor control, object manipulation,

cognitive load

2023-C-3
The moral or the efficient: the neurocognitive bases underpinning the

effect of efficiency on reciprocity in affective dilemma context

Rui Liao ', Xintong Li 2%, Xiaolin Zhou !, Xiaoxue Gao'"* (il il\{E

2 xxgao@psy.ecnu.edu.cn)

!'Shanghai Key Laboratory of Mental Health and Psychological Crisis Intervention,
School of Psychology and Cognitive Science,
East China Normal University, Shanghai, China, 200062, China
2School of Psychological and Cognitive Sciences, Peking University, Beijing 100871,
China;

# These authors contributed equally to this article.

Abstract: Imagine that you received equivalent help from two benefactors
simultaneously, one helped altruistically without any expectation for repayment and the
other helped with strategic intention of obtaining your repayment in the future. Whom
would you choose if you could only choose one of them to reciprocate? Would you
change your mind if reciprocating the other benefactor was more efficient? Here, we
combine an interactive game with functional magnetic resonance imaging (fMRI) to
probe into the neurocognitive mechanisms underlying how individuals make reciprocal

choices in this dilemma context and how the efficiency of reciprocity modulates this
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process. In each round of the interactive game, the participant received equivalent help
from two benefactors simultaneously and decided which one to reciprocate. One
benefactor knew that the participant could reciprocate after receiving help (i.e., strategic
benefactor), whereas the other benefactor was informed that the participant had no
chance to reciprocate after receiving help (i.e., altruistic benefactor). We further
manipulated the efficiency of reciprocity by independently varying how much each
token the participant reciprocated was worth to each benefactor. Applying behavioral
regression analysis and neuroimaging multivariate pattern analysis (MVPA), the
current study found that, participants were more likely to choose the altruistic
benefactor when faced with equal efficiencies of reciprocating the two benefactors. The
frequency to choose the altruistic benefactor in this dilemma varied largely across
individuals, and was mainly represented in the orbitofrontal cortex. Moreover, the
efficiency of reciprocity significantly modulated participants’ concerns on emotional
responses to the two benefactors, which in turn modulated their reciprocal choices.
Specifically, participants tended to experience more feelings of communal concern
(gratitude and guilt) when faced with the altruistic benefactor and feel more obligation
to repay when faced with the strategic benefactor. More efficient reciprocity for the
altruistic benefactor brought increased considerations on feelings of communal concern
when deciding which benefactor to reciprocate, with the representation of this
individual difference mainly involved the ventromedial prefrontal cortex. More
efficient reciprocity for the strategic benefactor induced increased considerations on
obligation when deciding which benefactor to reciprocate, with the representation of
this individual difference mainly involved the dorsomedial prefrontal cortex. These
results extended our understanding on neurocognitive bases of reciprocity and the
emotional motivations behind this process.

Keywords: affective dilemma, efficiency of reciprocity, altruistic benefactor, strategic

benefactor, fMRI
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Prediction error, prior certainty, or belief updating: P3a component

function in temporal Bayesian inference

Youguo Chen (Gl IE# :cygl001@swu.edu.cn)
Faculty of Psychology, Southwest University, Chongqing, 400715

Abstract: To understand the temporal dynamics of neural implementation for Bayesian
inference of temporal information more comprehensively, we examined whether P3a,
an event-related potential component, reflected prediction error, prior certainty, or
belief updating. Participants performed time-reproduction tasks in shorter and longer
temporal ranges with electroencephalogram recordings. Three-stage Bayesian models
were used to analyze behavioral data and calculate indices of prediction error, prior
certainty, and belief updating. We found that the P3a amplitude decreased with sample
duration in each temporal context, and the amplitude of an overlapping duration was
smaller in the short temporal context than that in the long one. Prediction error and
belief updating both predicted P3a amplitude, and prediction error dominated the belief
updating for contribution of P3a amplitude. The results suggest that P3a reflects
prediction error and belief updating in temporal Bayesian inference.

Keywords: prediction error, prior certainty, belief updating, Bayesian inference, event-

related potential, P3a
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Learning to discriminate different odors spontaneously engages

plasticity in different stages of the olfactory processing hierarchy

Xiaoyue Chang'-2, Kaiqgi Yuan' 2, Huibang Tan"2, Wen Zhou" %3 * CiBEHf/E# :
zhouw@psych.ac.cn)
State Key Laboratory of Brain and Cognitive Science, Institute of Psychology, Chinese
Academy of Sciences, Beijing 100101, China.
Department of Psychology, University of Chinese Academy of Sciences, Beijing 100049,
China.
Chinese Institute for Brain Research, Beijing 102206, China.

Abstract: As with other senses, the sense of smell can be trained. When one learns to
tell apart different odors, does learning take place in the same brain region? Here we
report very long-term perceptual learning in a simple odor discrimination task that
involves two sets of odors: one comprising odor enantiomers and the other binary
odor mixtures of various ratios. Training is conducted unilaterally and leads to
steadily improved discrimination performances from a chance level of 33% to over
80%. For odor enantiomers, the perceptual gain is strictly confined to the trained
nostril and does not generalize to odor enantiomers that are structurally dissimilar to
the trained ones. For odor mixtures, however, the perceptual gain completely transfers
to the untrained nostril and partially generalizes to other untrained odor mixtures. The

contrasting results indicate that chirality and concentration ratio are encoded as
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distinct olfactory attributes and that odor discrimination learning can occur in either
early or late olfactory processing areas depending on which attribute is task relevant.

Keywords: olfaction, perceptual learning, generalization
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Neural correlates of action feedback timing and sense of agency

before and after controlling an avatar in virtual reality

Yiyang Cai (caiyiyang@pku.edu.cn) Huichao Yang, Ziyi Xiong, Simone Kiihn, Yanchao Bi,
Kunlin Wei
JERCR LB SR AR, JERTTH 100871

Abstract: Motor control is accompanied by the sensation that self-initiated actions lead
to ensuing changes in the external environment, often referred to as sense of agency
(SoA). Whether SoA exclusively relies on the processes embedded in the sensorimotor
system is under debate. The comparator theory posits that the comparison between
sensory prediction of action consequence and actual feedback gives rise to SoA. On the
other hand, the reconstructive theory posits that SoA arise from post-movement
inferential processes based on action feedback. Indeed, recent neuroimaging studies
highlighted the role of motor planning regions, e.g., pre-supplementary motor area,
lending direct support of the comparator model. However, the evidence to support the
reconstructive theory is lacking.

Here we used immersive virtual reality to modulate people’s SoA and examined
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the accompanied neural changes by functional magnetic resonance imaging (fMRI).
Forty-four participants performed an action-effect timing task in the MRI scanner twice,
before and after a VR exposure phase when they performed four gamified motor tasks
by controlling an avatar. The timing task gives out a biased temporal perception, serving
as a proxy of SoA. The gamified motor tasks modulate SoA by showing the
controllability of the avatar. The critical difference from previous studies is that here
SoA was elicited by action observation of the avatar, without self-actions and thus
without action planning / prediction. Indeed, our participants showed increased SoA
after the virtual reality exposure. Importantly, this SoA over the virtual body was
correlated with a single cluster centered at right angular gyrus, extending to right
inferior parietal lobule and the right precuneus. As a high-level associative area, angular
gyrus has been recently theorized as a hub for inferential sensemaking in various tasks,
including perception, language, social, and decision making. This cluster does not
directly engage in motor planning, nor we did not find any significant activity in
traditional motor control regions.

Hence, observing putative action-related feedback can elicit sense of agency in
absence of motor planning and execution, and this upregulation of SoA is subserved by
neural substrate for inferential sensemaking, providing direct neural support for the
reconstructive theory. Our study also suggests that sensorimotor control experience in
virtual reality can affects the way how action feedback is processed subsequently.
Keywords: sense of agency, virtual reality, fMRI, angular gyrus, inferential

sensemaking
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Is it better for people to be more sensitive when capturing emotions? Social

context influences processing of bodily expressions in social anxiety
Xinyi Zhu! Qun Yang?
1,2 Department of Psychology, College of Education, Hangzhou Normal
University, Hangzhou.
Abstract: In recent years, an increasing number of studies have begun to focus on how
people with high social anxiety (HSA) process nonverbal cues with emotional
information, but most of them have ignored the important emotional information carrier
of body expression. From an evolutionary perspective, communicating information
through body expressions has important adaptive functions. The cognitive model of
social anxiety indicates that cognitive biases in recognizing emotional information in
social contexts are one of the core factors that contribute to the generation and
maintenance of social anxiety. The emotional information carried by physical gender
and environmental background may interfere with individual recognition of emotional
and physical cues. This study used the Liebowitz Social Anxiety Scale (LSAS) to
distinguish between high and low social anxiety groups among college students. Study
1 was the establishment of an experimental material library, including social context
background images and body expression images with three emotional potencies; Study
2 used 2 (group: high and low social anxiety groups) % 2 (Body Expression Gender:
Male, Female) x A three factor mixed experimental design was conducted to explore
whether there were differences in the process of recognizing body expressions between
different genders among people with high social anxiety; Study 3 used 2 (groups: high
and low social anxiety groups) x 3 (Background emotion category: negative, neutral,
positive) x A three factor mixed experimental design was conducted to explore the
characteristics of body expression processing among people with high social anxiety in
different social contexts. The research draws the following conclusions: (1) Physical

gender consistency affects the processing of body expressions by college students with
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high and low social anxiety, and there is a heterosexual processing bias with specific
emotional valence in body expression processing, which means that the recognition of
negative and positive body expressions of the opposite sex is faster and more accurate;
(2) College students with high social anxiety have a attentional processing bias towards
negative body expressions, which is manifested by increased attention and fixed
attention, that is, the recognition of negative body expressions is more accurate, but
slower; (3) There is an emotional consistency background effect in body expression
processing. When the context body emotional valence is consistent, the background
promotes the correct recognition of body expressions; When inconsistent, the
background hinders the recognition of body expressions; (4) College students with high
social anxiety have an enhanced background valence in the processing of positive body
expressions, which is manifested by lower accuracy and longer reaction time when the
background is inconsistent, which means that those with high social anxiety are more
likely to be affected by negative emotional backgrounds and engage in incorrect
processing. The results of this study are helpful to further verify the psychological and
behavioral mechanisms of social anxiety and provide a new perspective for treatment
and intervention strategies related to social anxiety.

Keywords: social anxiety, body posture expression, social scene, context effect
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implicit learning during visuomotor rotation adaptation
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Abstract: Motor adaptation relies on both explicit and implicit processes. While
performance error (PE) is believed to underlie explicit learning, what signal drives
implicit learning is still under debate. Some studies advocate sensory prediction error
(SPE), while others advocate PE (Albert et al., 2022). Here we propose a new model to
incorporate both SPE and PE for implicit adaptation. This model extends the classical
two-state model (a fast explicit process based on PE and a slow implicit process based
on SPE; McDougle et al., 2015) by adding a third component, an implicit process based
on PE. Using the visuomotor rotation adaptation (VMR) paradigm, we conducted two
experiments to uncover the co-occurrence of the two types of implicit learning.
Experiment 1 required participants to adapt to the same VMR perturbation in multiple
learning epochs, separated by long no-feedback washout sessions.

The decay of implicit learning during the washout was initially fast but stagnated
afterward, a pattern that cannot be accounted for by the two-state model but fits well
with the predictions of our three-state model. To show that the new implicit process is
driven specifically by PE, in Experiment 2, we introduced a new PE after the adaptation
was complete. By requiring participants to maintain their aiming strategy with the aid
of an aiming target, we not only fixed their explicit learning and SPE-based implicit
learning but also induced a new PE, i.e., the deviation of the hand cursor and the aiming
target. Interestingly, the participants adapted to this PE against their intention to move
towards the aiming target and sacrificing their apparent performance. This is a
phenomenon similar to the seminar finding by Mazzoni & Krakauer 2006. However,
the critical difference is that implicit learning here is driven by PE since we fixed both
the explicit process and the SPE-based implicit process after the VMR learning. Our
model can also account for the unexplained time-labile learning component during
adaptation (Kim et al., 2015; Neville & Cressman, 2018). Prolonged inter-trial intervals
can reduce learning, but the size of this time-labile component changes over time. Its
pattern fits the dynamics of our new PE-based implicit learning since the PE is large
during initial adaptation but reduces to nearly zero when adaptation saturates. Our

model outperformed the classical two-state model and its variant, which includes one
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implicit process based on PE instead of SPE. Hence, extending the classical two-state
account, we provided extensive evidence that motor adaptation is supported by three
processes, one PE-based explicit process and two implicit processes driven by PE and
SPE, respectively. The implicit learning system not only adapts by slowly updating a
forward model for sensory prediction but also rapidly adapts to actual performance.
This novel PE-based implicit learning might be related to performance monitoring and
state estimation in the posterior parietal cortex, which complements the cerebellum that
continuously updates the internal model.

Keywords: Motor adaptation, implicit learning, sensory-prediction error, performance
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The effect of context congruency on fMRI repetition suppression for

objects

Chenglin Li *** GEiH{E: lichenglinl 05@gmail.com) , Linda Ficco %4, Sabrina Trapp ¢,
Sophie-Marie Rostalski °, Lukas Korn °, Gyula Kovécs °
2School of Psychology, Zhejiang Normal University, Jinhua, China
b Department of Biological Psychology and Cognitive Neurosciences, Institute of Psychology,
Friedrich-Schiller-Universitét Jena, Germany
¢ Department of General Psychology and Cognitive Neuroscience, Institute of Psychology,
Friedrich-Schiller-Universitit Jena, Germany
4 Department of Linguistics and Cultural Evolution, International Max Planck Research
School for the Science of Human History, Jena, Germany

¢ Macromedia University of Applied Sciences, Munich, Germany

Abstract: The recognition of objects is strongly facilitated when they are presented in
the context of other objects (Biederman, 1972). Such contexts facilitate perception and
induce expectations of context-congruent objects (Trapp & Bar, 2015). The neural

mechanisms underlying these facilitatory effects of context on object processing,

208



however, are not yet fully understood. In the present study, we investigate how context-
induced expectations affect subsequent object processing. We used functional magnetic
resonance imaging and measured repetition suppression, a proxy for prediction error
processing, for pairs of alternating or repeated object images, preceded by context-
congruent, context-incongruent or neutral cues. We found a stronger repetition
suppression in congruent as compared to incongruent or neutral cues in the object
sensitive lateral occipital cortex. Interestingly, this effect was driven by enhanced
responses to alternating stimulus pairs in the congruent contexts. In addition, in the
congruency condition, we discovered significant functional connectivity between
object-responsive and frontal cortical regions, as well as between object-responsive
regions and the fusiform gyrus. Our findings unravel the neural mechanisms underlying
context facilitation.

Keywords: repetition suppression, expectation, predictive processing, semantic

priming, lateral occipital complex, functional connectivity.
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Neural Mechanisms of Improving Health Behavior with Cognitive

Training under Stress: An RCT Study

Qiangian Ju! CGEHWH/EZE: junoq0420@163.com) Yujia Peng"?>* Yiqun Gan'
'School of Psychological and Cognitive Sciences, Beijing Key Laboratory of Behavior and
Mental Health, Beijing, China, 100871
2 Institute for Artificial Intelligence, Peking University, Beijing, China, 100871
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Abstract: Introduction: Individuals under stress are likely to overeat high-calorie

food. ROC (Regulation of Craving) intervention can reduce the intake of unhealthy
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high-calorie food. However, the neural mechanism of inhibitory control to food
stimuli underlying ROC intervention in the exposure to stress remains unclear.

The current study aims to investigate the effect of ROC on diet behavior and
whether the impact of stress on food could be alleviated to form healthier diet
behavior. We further examine neural mechanisms of how ROC can effectively
improve food choices and promote dietary health through influencing inhibition
control through EEG.

Methods:

A total of 24 human subjects (13 females) participated in the EEG experiment of
high/low-calorie food-related inhibitory control. The study adopted a 2 * (intervention
group: ROC vs. control, between-subject) * 2 (stress group: stress vs. no-stress,
between-subject) * 2 (task type: high-calorie vs. low-calorie task, within-group) mixed
experimental design. We used Revised Trier Social Stress Task (TSST) to manipulate
acute stress. Inhibitory control was measured through the classic Go/No-go task in an
EEG setting (Figure 1). Event-related potentials (ERPs) between stress and no-stress
among intervention and control group were analyzed.

Results:

Five data were removed due to failing to finish the experiment. Behavior results
showed that ROC intervention significantly increased inhibitory control performances
(i.e., larger ACC, smaller RT) under stress condition in low-calorie task. ERP results on
N2 revealed a significant three-way interaction between intervention, stress, and task
(Figure 2). Specifically, under the stress-invoked condition, a significant two-way
interaction showed that ROC yielded greater reduction of no-go N2 amplitude in
frontal/frontal-central in high-calorie task compared to low-calorie task. Meanwhile,
under no-stress condition, ROC intervention group yielded an overall reduction of N2
amplitude for both high- and low-calorie task compared the control group.
Conclusions:

The current study demonstrated the negative impact of stress on food-related
inhibition control, that a greater effort of inhibition was needed when facing high-

calorie food in exposure to stress. We also confirmed a positive effect of ROC
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intervention for improving inhibition control under both stress and no-stress conditions,
especially for high-calorie food, which may contribute to forming healthier diet
behavior under stressful situations.

Keywords: Behavioral Therapy, Cognition, Electroencephaolography (EEG),

Emotions
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Functional Brain Network Alterations in the Co-occurrence of
Autism Spectrum Disorder and Attention Deficit Hyperactivity

Disorder

Qiwen Lin *, Huiyuan Huang*, Bingqing Jiao, Changyi Kuang, Jiawen Chen, Yuyang Rao,
Yunpeng Zhu, Wenting Liu, Jiabao Lint, Lijun Mat GHEIR/EF
malj@gzucm.edu.cn)
School of Public Health and Management, Guangzhou University of Chinese Medicine,
Guangzhou, 510006, China

Abstract: Autism spectrum disorder (ASD) and attention deficit hyperactivity disorder
(ADHD) are two highly prevalent and commonly co-occurring neurodevelopmental
disorders. The neural mechanisms underpinning the comorbidity of ASD and ADHD
(ASD+ADHD) remain unclear. We focused on the topological organization and
functional connectivity of brain networks in ASD+ADHD patients versus ASD patients
without ADHD (ASD-only). Resting-state functional magnetic resonance imaging (rs-
fMRI) data from 114 ASD and 161 typically developing (TD) individuals were obtained
from the Autism Brain Imaging Data Exchange II. The ASD patients comprised 40
ASD+ADHD and 74 ASD-only individuals. We constructed functional brain networks
for each group and performed graph-theory and network-based statistic (NBS) analyses.
Group differences between ASD+ADHD and ASD-only were analyzed at three levels:
nodal, global, and connectivity. At the nodal level, ASD+ADHD exhibited topological
disorganization in the temporal and occipital regions, compared with ASD-only. At the
global level, ASD+ADHD and ASD-only displayed no significant differences. At the
connectivity level, the NBS analysis revealed that ASD+ADHD showed enhanced
functional connectivity between the prefrontal and frontoparietal regions, as well as
between the orbitofrontal and occipital regions, compared with ASD-only. The
hippocampus was the shared region in aberrant functional connectivity patterns in
ASD+ADHD and ASD-only compared with TD. These findings suggested that
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ASD+ADHD displayed altered topology and functional connectivity in the brain
regions that undertake social cognition, language processing, and sensory processing.
Keywords: Autism spectrum disorder, attention deficit hyperactive disorder,

comorbidity, resting-state fMRI, graph theory, network-based statistics
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Domain-general cognitive control between flanker and cueing tasks

Qian Qian' (qgiangian yn@126.com) , Miao Song?, Jibin Yin', Yong Feng', and Keizo
Shinomori*
"'Yunnan Key Laboratory of Computer Technology Applications, Faculty of Information
Engineering and Automation, Kunming University of Science and Technology,
Kunming, 650500, China
2School of Information and Engineering, Shanghai Maritime University, Shanghai, 201306,
China
3 School of Information, Kochi University of Technology, Kami-city, Kochi 782-8502, Japan

Abstract: Conflict tasks, such as flanker tasks, have long been used for investigating
cognitive control of attention system. It has been found that the response to the target
identity is facilitated when the laterally-presented distractors are congruent with the
target, compared with when the distractors are incongruent with the target. This
congruency effect is found to be reduced after a previous incongruent trial, compared
with after a previous congruent trial, forming congruency sequence effects (CSE). This
sequence effect has been considered to reflect the adaptive attentional adjustment to
the task-relevant and/or task-irrelevant stimulus and response dimensions. Traditional
investigations about the CSE usually found that the CSE can only be generalized
between different conditions when the conflict types or task sets are very similar.
However, the U-shaped context similarity hypothesis of Braem et al. (2014) suggest
that CSE can be generalized when contexts are very similar or sufficiently dissimilar
to prevent interference. This hypothesis was supported by the study that demonstrated
the generalized sequence effects between very dissimilar experimental contexts (Kan

et al., 2013). However, several recent replication studies (Aczel et al., 2021; Dudschig,
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2022) did not find the same results, so the hypothesis was questioned. Since significant
congruency influence between cue directions and target locations (called validity
effects) and sequence effects (called validity sequence effects, VSE) are also found in
cueing tasks, the present study investigated whether the sequence effects could happen
between two very dissimilar tasks: flanker tasks and cueing tasks. Indeed, the
congruency is defined as the difference between the target identity and distractor
identity in the former, which is task-relevant; but the congruency is defined as the
difference between cue direction and target location in the latter, which happens at task-
irrelevant spatial dimensions. In the experiment, the two tasks were alternated from
trial-to-trial, and the stimuli and responses were different to prevent the low-level
memory effects. Nevertheless, a significant influence from the previous congruency of
flanker tasks to the current validity effects of cueing tasks were still found. This C-VSE
effect provided new evidence to support the U-shaped context similarity hypothesis for
CSE, and expanded the research scope of the cognitive control from executive control
networks to orienting networks. The findings suggest the existence of a common

adaptive control mechanism for human attention system.

Keywords: sequence effect, congruency effect, validity effect, adaptive control,

domain-general
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Factors Influencing the Role of Inhibitory Control in Non-Symbolic

Numerical Processing

Junzhen Guo* GEIVEE: 1065390943@qq.com) , Wei Weia*
 Department of Psychology and Behavioral Sciences, Zhejiang University, Hang
Zhou 310028, China
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Abstract: Previous studies have found that inhibitory control plays an important role
in non-symbolic numerical processing. However, this role may be influenced by the
visual cue control method or the stimulus' presentation time. To investigate these
questions, we conducted three experiments, using a priming paradigm to compare the
level of inhibitory control in a dot comparison task constructed by single-dimensional
and multi-dimensional controlling of visual cues under two presentation time
conditions (300 ms and 1500 ms). We found that neither the method of visual cue
control nor the presentation time of dot arrays affected the level of inhibitory control in
the dot comparison task. These results reveal a stable role of inhibitory control in non-
symbolic numerical processing, providing further evidence for integrating numerical
and visual information during non-symbolic numerical processing. Our findings have
potential educational insights into the training of numerosity processing ability.
Keywords: Non-symbolic numerical processing, inhibitory control, visual cue,

presentation time, priming paradigm
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Earlier finish of motor planning in the premotor cortex predicts
faster motor execution in the primary motor cortex: human

electrocorticographic evidence

Jing Xia®>f CHHIE#: jing.xia@siat.ac.cn) , Biao Han?, Qiang Guo®, Gereon R. Fink>,
Silvia Daun®¢, & Qi Chen®®
2 Center for Studies of Psychological Application and School of Psychology, South China
Normal University, Guangzhou 510631, China
b Cognitive Neuroscience, Institute of Neuroscience and Medicine (INM-3), Research Centre
Jiilich, Germany, Wilhelm-Johnen-Str., 52428, Jiilich, Germany

¢ Epilepsy Center, Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China
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4 Department of Neurology, University Hospital Cologne and Faculty of Medicine, University
of Cologne, 50937, Cologne, Germany
¢CAS Key Laboratory of Brain Connectome and Manipulation, The Brain Cognition and
Brain Disease Institute, Shenzhen Institute of Advanced Technology, Chinese Academy
of Sciences, Shenzhen 518055, China
f Shenzhen-Hong Kong Institute of Brain Science-Shenzhen Fundamental Research
Institutions, Shenzhen 518055, China
¢ Institute of Zoology, University of Cologne, 50674 Cologne, Germany

Abstract: The human motor system has a hierarchical control during finger
movement. From pre-movement planning to movement execution, the non-primary
motor cortex (premotor cortex, PM and supplementary motor area, SMA) and the
primary motor cortex (M1) work collaboratively. Neuroimaging studies of humans
and electrophysiological studies of animals suggest that the non-primary motor cortex
organizes the motor planning and the primary motor cortex is responsible for the
motor execution. It remains unknown however how the temporal dynamics of the
human motor system predict motor efficiency during both pre-movement planning
and motor execution. We utilized the high temporal and spatial resolution of human
intracranial EEG to investigate the temporal dynamics of the high-gamma neural
oscillations in the hierarchically organized motor subregions to predict motor
efficiency in a finger movement task. Our results showed that the high-gamma power
of PM, SMA and M1 activated sequentially. More importantly, our results suggest
that the high-gamma power peak latency of the primary motor cortex and the
sustained high-gamma power activation of the non-primary motor cortex can predict
the response time. In particular, the faster the activation of the non-primary motor
cortex went back to the baseline, the faster the execution of the primary motor cortex
and the shorter the response time. Finally, pairwise phase coherence between the
motor areas showed that the more sustained the connection between the motor areas
(PM-M1, SMA-M1, PM-SMA), the longer the response time would be. Above all, the
current findings illustrate how the temporal profiles of high-gamma power in the

human motor areas impact response performance.
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Visual attentional bias toward angry faces in individuals with high autism traits:
Evidence from eye movement experiments
Mo Shuliang Huo Jiazuo
School of Psychology, Central China Normal University, Wuhan 430079, China
E-mail: booklight@ccnu.edu.cn

Abstract: Autism trait is a collection of behavioral characteristics, personality, and
cognitive characteristics associated with autism spectrum disorders (ASDs). It is
consistent in severity with the core symptoms of autism spectrum disorders, such as
social interaction disorders and repetitive behaviors. Autistic traits exist widely in both
individuals with ASD and ordinary people. Studies have shown that individuals with
ASD pay atypical attention to social stimuli, especially threatening emotional faces.
This study investigated whether individuals with high autism traits in the general
population have similar attention bias to those with ASD towards threatening angry
faces.

In experiment 1, the free viewing paradigm combined with eye movement tracking
technology was used to compare the gaze eye movement indexes of subjects in the high
and low autism trait group when neutral faces, angry faces, and object pictures were
presented at the same time, to investigate the attention bias of individuals with high
autism trait towards angry faces in the general population. The results showed that the
attention orientation of individuals with high autism traits to angry faces was
significantly slower than that of individuals with low autism traits, while there was no
significant difference in the attention orientation of neutral faces and objects between
the two groups.

In experiment 2, the gap-overlap task combined with eye movement tracking
technology was used to further explore the avoidance bias of individuals with high
autism traits towards angry faces in the general population by comparing the eye-
movement indicators of the target stimuli in the gap-overlap task and four different
stimulus presentation types of subjects in the high and low autism trait groups. The
results showed that only in the overlapping task, when the central stimulus was a neutral

face and the target stimulus was an angry face, the attention orientation of the
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individuals with high autism traits was significantly slower than that of the individuals
with low autism traits.

This study shows that individuals with high autism traits in the general population
have avoidant attention bias toward angry faces. This attentional avoidance effect,
similar to the "eye avoidance effect" in ASD individuals, suggests that attentional
impairment of threatening emotional faces may extend in a milder form from the ASD
population to individuals with high autism traits in the general population. The results
contribute to a deeper understanding of social stimulus processing and social interaction
impairment in autism spectrum disorders.

Keywords: autistic trait; attention bias; angry face; eye-tracking technology
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How socioeconomic status influences
fairness concern of individuals of different ages
Liu Liu'  Zhen Wu' GHIREZ: zhen-wu@mail.tsinghua.edu.cn)
! Department of Psychology, Tsinghua University, Beijing, 100084
Abstract: Fairness concern is of great significance to the development of individual
morality and the maintenance of social justice. Among many variables, socioeconomic
status (SES) played a persistent and imperceptible influence on the formation and
shaping of individual notions of equity. In addition, age as a criterion for the stages of
individual maturation and development, can also be used to measure the formation of
the concept of fairness. The main purpose of this study is to explore whether different
SES and different age groups have the same concept of fairness, and how to make
attribution to the individual's concept of fairness from the attitude level and behavior
level respectively. This study measured the attitudes, behaviors and corresponding self-
reported attributions of children (n =431), adolescents (n =324) and adults (n =406) in
the face of unfair distribution through a questionnaire survey. The results show that
there is a significant interaction between SES and age, which affects individuals'
fairness attitude together. In addition, the attribution tendency of procedural justice
increases with the age of individuals, while the attribution tendency of interpersonal
justice decreases with the age of individuals. This indicates that with the development
and mental maturity of individuals, social norms and procedural rules will be
considered more, and interpersonal interaction and human relationships will be less
considered in the decision-making of justice. This study through studying the influence
of SES and age of fair idea, is conducive to understand how different SES group of fair
idea development along with the age of change, at the same time inspire education
workers and people's livelithood policies in education practice and pay more attention
to in the care of the people's livelihood, fair idea of the development of the differences
between groups of different SES according to their aptitude, to better safeguard social

justice order.
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The influence of reward motivation on self-deception in competitive

situation: Evidence from eye tracking

Ying Yang'? Wei Fan'? GE/EZ: fanwei@hunnu.edu.cn)
! Department of Psychology, School of Education Science, Hunan Normal University,
Changsha 410081, China
% Cognition and Human Behavior Key Laboratory of Hunan Province, Hunan Normal
University, Changsha, 410081, China
Address: Hunan Normal University, No. 36, Lushan Road, Yue Lu Dist., Changsha, Hunan
Province, China, 410081

Abstract: The purpose of this study is to explore the influence of reward motivation
on self-deception in competitive situation. In Experiment la, the forward-looking
paradigm was used to explore the effect of self-deception. The results showed that the
subjects in the answer prompt group had higher prediction scores on test 2 than those

in the no-answer prompt group. The effect of reward motivation on self-deception was
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explored in experiment 1b. The results showed that the participants of the reward
motivation group had lower prediction scores on test 2 than those of the non- reward
motivation group, indicating that the degree of self-deception was reduced. The effects
of reward motivation and competition situation on self-deception were explored in
Experiment 2. The results showed that the competitive situation weakened the
inhibitory effect of reward motivation on self-deception. However, the combination of
reward motivation and competition situation increased the self-deception behavior of
the participants. In Experiment 3, we used eye movement technology to explore the
visual cognitive mechanism of reward motivation and competition situation on self-
deception. The results showed that the average fixation time in the “Ture” region of
interest and the “False” region of interest in the group with reward motivation and
competition situation was shorter than that in the single situation, indicating that their
self-deception behavior increased. In conclusion, these results show that the reward
motivation induced by money reduces the degree of self-deception, but the competition
situation can induce self-deception.

Keywords: Self-deception; Reward motivation; Competitive situation; Prospective

paradigm; Eye movement
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Abstract:
Introduction

Unilateral amblyopia is a visual disease caused by abnormal development of the
visual cortex in one hemisphere during critical periods of development. Amblyopic eyes
have uncorrectable vision loss and impaired visual perception, and these impairments
persist into adulthood. The nonamblyopic eye, i.e. the fellow eye, was historically
assumed to be normal because its visual acuity is within the normal range. And the
fellow eye is usually used as a control for the amblyopic eye. Recent studies have found
that the fellow eye is impaired in some aspects of vision when compared to normal
controls (Meier and Giaschi, 2017). Although some deficits have been noted, it is
unclear under what conditions the fellow eye is impaired and whether the impairment
will automatically recover in adulthood. Here, we used a geometric functional hierarchy
discrimination task (Zhuo et al., 2003) based on Klein’s mathematics to investigate at
which functional hierarchy of visual perception the fellow eye was impaired. And we
recruited children and adults with amblyopia and their controls to test what level of
fellow eye deficits would be alleviated in adulthood.

Methods We recruited 76 participants with amblyopia (40 children, 36 adults) and
77 participants with normal vision development as controls (40 children, 37 adults).
Amblyopia and control groups matched in visual acuity, gender, and age. Participants
completed five types of discrimination tasks, four of which were geometric property
discrimination tasks of different functional levels, and one was color discrimination.
The five types were presented in separate blocks, the order of which was balanced
between subjects. These geometric properties represent different levels of stability,
stratified in ascending order of stability: Euclidean geometry, affine geometry,
projective geometry, and topology geometry with the highest stability. According to
topological perception theory (Chen, 1982), topological properties are global properties,
with priority in processing, compared to other local properties. Each stimulus consisted
of four items, one of which differed from the other three. Participants reported which
one was different by pressing one of the four keys as quickly and accurately as possible.

The amblyopic groups had their amblyopic eye covered and the stimulus was observed
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with the fellow eye, and the control groups were randomly covered with either their left
or right eye.

Results In this study, the IE index (IE = RT/Accuracy) was used to measure the
performance of participants. The results showed that, compared with healthy children,
amblyopic children had obvious deficits in the discrimination tasks of the three local
geometric properties (i.e., Euclidean, affine, and projective) and color, reflected in
larger IEs, i.e., slower responses and lower accuracy. And we found that the degree of
deficit was different for these geometric functional levels. The higher the level of
geometric stability, the less the deficit. That is, the most serious deficit was shown in
Euclidean discrimination, followed by affine and projective. However, there was no
significant deficit of amblyopic children in topological discrimination, suggesting that
there is no fellow eye deficit in the processing of global properties. For adults, the
decrease in the performance of the amblyopia group was not significant compared to
the control group, suggesting that the deficit of the fellow eye is alleviated in adulthood.

Conclusions In this study, we used the geometric functional hierarchy paradigm
to investigate the fellow eye deficits in amblyopia. The results suggest that the fellow
eye of amblyopic children had deficits in the processing of local properties, and the
degree of deficits was associated with the stability of geometric properties. But
amblyopic children had no impairment in the processing of global topological property.
In addition, we found that the fellow eye deficits can be largely self-repaired in
adulthood. Our findings contribute to the understanding of the mechanism underlying
the fellow eye deficits in amblyopia.

Keywords: amblyopia, fellow eye, topological properties, geometric functional

hierarchy
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The neural mechanism underlying attentional bias associated with

trait anxiety: top-down or bottom-up

Liping Hu!, Menghui Xiong', Yan Huang', * CGEiH{E: yan.huang@siat.ac.cn)
' Guangdong Provincial Key Laboratory of Brain Connectome and Behavior, CAS Key
Laboratory of Brain Connectome and Manipulation, Brain Cognition and Brain Disease
Institute (BCBDI), Shenzhen Institute of Advanced Technology, Chinese Academy of
Sciences; Shenzhen-Hong Kong Institute of Brain Science-Shenzhen Fundamental

Research Institutions, Shenzhen, China, 518055.

Abstract:

Introduction: The human brain selectively processes information due to limited
attentional resources. The affective significance of sensory events influences attentional
selectivity. Researchers have debated whether positive or negative emotional stimuli
are processed more effectively (Kauschke et al., 2019). Trait anxiety is considered an
important factor affecting individual attentional bias (Mogg & Bradley, 2018). However,
the neural mechanism of attentional bias and how trait anxiety affects it remains unclear.
This study aims to determine in which process the anxiety-related attentional bias
mainly occurs by directly comparing the effect of anxiety on top-down and bottom-up
attentional processes. The study will use a novel "emotional competition" search to
examine emotional attentional bias. There were two conditions: in the non-competitive
condition, happy faces and angry faces were presented in different trials; and in the
competition condition, happy faces and angry faces were presented in the same trial,
forming an emotional competition. The N2pc component is considered an ERP
indicator of selective attention and will be used to measure top-down attention to the
target and bottom-up attention to the distractor (Hu et al., 2019; 2023). The study will
help determine the neural mechanism of attentional bias and its relationship with trait
anxiety.

Methods:
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Participants: We recruited 65 healthy Chinese undergraduate students (mean age
= 23 + 2 years) with no history of mental illness or color blindness. Participants
completed a self-evaluation anxiety questionnaire (STAI) to assess their trait anxiety
levels.

Stimuli: Twelve facial identities (6 male and 6 female) from the Karolinska
Directed Emotional Faces database were used as stimuli, with three facial expressions
each (happy, angry, or neutral). The stimulus appeared in the center of a 100Hz screen.
Each search display contained six faces, with two located on the vertical centerline.
Participants completed two tasks, happy face search and angry face search, which had
the same stimuli. Each task included three types of search displays with different
combinations of happy, angry, and neutral faces.

EEG recording and processing: EEG data were acquired from 64 channels,
resampled offline to 250 Hz, and filtered. Epochs from 200 ms before stimulus onset to
500 ms after stimulus onset were used, with a 200-ms pre-stimulus window used for
baseline correction.

Results: (1) There was no significant difference in N2pc induced by happy and
angry faces as targets. In contrast, the distractor-evoked N2pcs were significantly larger
for happy faces than for angry faces in the competition condition, suggesting a
population-level positive attentional bias primarily in the bottom-up attention process.

(2) We defined the difference in N2pc evoked by angry and happy faces as the
magnitude of individual attentional bias (attentional bias = angry-face-evoked N2pc —
happy-face-evoked N2pc). The study found that individual attentional bias was
significantly correlated with trait anxiety levels in the competition condition when
emotional faces were as distractors. No significant correlation was found between
attention bias and trait anxiety level when emotional faces were as targets. The findings
suggest that trait anxiety level can influence attentional bias and that the bias mainly
occurs in the bottom-up attention process.

Conclusion: The present study investigated the neural mechanism of attentional
bias associated with trait anxiety using a novel emotion competition search paradigm.

The study found that the bottom-up attentional bias is associated with trait anxiety, with
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individuals with higher anxiety showing more negative attentional bias while
individuals with lower anxiety showing more positive attentional bias. The findings
suggest that the anxiety-related attentional bias mainly occurs in the bottom-up
attention process, and emotional competition intensifies the anxiety-related attentional
bias. This study provides direct evidence to clarify the main mechanism of anxiety-
related attention bias.

Keywords: attentionl bias, anxiety, emotion competition, visual search, N2pc,

bottom-up
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The impacts of self-deception and egoistic-altruistic motivations on

deceptive behavior

Zijun Huang, Wei Fan, Zhuoming Lin (zijun199611@]163.com)
Department of Psychology, School of Education Science, Hunan Normal University,
Changsha, 410081

Abstract: The present study firstly explores the influence of self-deception on
deceptive behavior. Then, from the perspective of “egoistic-altruistic motivations”, we
deeply explore the motivational condition of self-deception influencing deceptive
behavior. Experiment 1 investigated the impact of self-deception on deceptive behavior.
Experiment 1 showed that compared with the control group, the self-deception group
had more deceptive behavior. Experiment 2 further investigated the impacts of self-
deception and egoistic-altruistic motivations on deceptive behavior. Experiment 2 also
showed that compared with the control group, the self-deception group had more
deceptive behavior. Moreover, for the control group, deceptive behavior under egoistic
motivation was significantly more than that under altruistic motivation; for the self-

deception group, there was no significant difference between egoistic motivation and
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altruistic motivation. These findings firstly suggested that self-deception promoted
deceptive behavior. Secondly, non-self-deception individuals had more deceptive
behaviors under egoistic motivation, indicating that deceptive behavior of non-self-
deception individuals exhibited a stronger egoistic tendency. However, self-deception
individuals might improve their altruistic motivation to establish a good social image
of “both ability and warmth”. Therefore, there was no significant difference in
deceptive behavior under egoistic motivation and altruistic motivation, which indicated
that deceptive behavior of self-deception individuals exhibited equally strong egoistic
tendency and altruistic tendency.

Keywords: deceptive behavior, self-deception, egoistic-altruistic motivations
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Bilateral eye movements facilitate perceptual and memory

information processing
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Hu', Yingying Wang'*
"Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou 310028,
Zhejiang, China
School of Psychology, Jiangxi Normal University, Nanchang 330022, Jiangxi, China

*Equal contribution

Abstract: A widely used psychotherapeutic treatment for treating post-traumatic stress
disorder (PTSD) involves performing bilateral eye movement (EM) during
simultaneous trauma memory retrieval. However, how this treatment — described as eye
movement desensitization and reprocessing (EMDR) - alleviates trauma-related
symptoms is unclear. While traditional theories suggest that bilateral EMs interfere with
concurrently retrieved trauma memories by taxing the finite working memory resources,

here we propose that bilateral EMs instead facilitate information processing in the brain.

242


mailto:22139035@zju.edu.cn

In two EEG experiments, we mimicked the bilateral EM procedure in EMDR by asking
human participants to perform continuous bilateral EMs (or Fixation, as a control) while
retrieving short- or long-term memories. During EM (or Fixation), bystander images or
memory cues were presented to probe the neural representations of perceptual and
memory information. As revealed by multivariate pattern analysis (MVPA), bilateral
EMs enhanced the neural representations for simultaneously perceived and retrieved
information. Furthermore, bilateral EMs increased the contribution of perceptual
representations to the behavioral task performance and the neural activity in the
occipital region, suggesting enhanced perceptual responses in the brain. These findings
argue against the traditional working memory taxation accounts for EMDR and suggest
that the neural facilitation of bilateral EMs may serve as a mechanism for EMDR.

Keywords: bilateral eye movements, eye movement and desensitization and

reprocessing (EMDR), working memory taxation, MVPA decoding
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The Role of Cognitive Control in Social Punishment -- A Study Based on Group and
Individual Differences
Zidi Li' Xinyi Zhu! Qun Yang?
1.2 Department of Psychology, College of Education, Hangzhou Normal University,
Hangzhou
Abstract: Cognitive control is crucial in the process of social punishment, and may play
a role in integrating and selecting information, suppressing selfish impulses, and
suppressing emotional intuition. However, in social punishment, there are differences
in the results based on different paradigms, which often makes it difficult to unify these
viewpoints. Previous research has shown that groups with a fairness norm
orientation exhibit more altruistic punishment tendencies, and cognitive control may
play a role in inhibiting selfishness to maintain the fairness norm. However, to date,
there has been little research investigating the impact of individual and group
differences in social values on punishment decisions and the role of cognitive
control in this process. This study explored the role of cognitive control in social
punishment under different punishment costs and punishment intentions from the
perspective of group and individual differences. Study 1 manipulated the degree of
cognitive resource loss through the Stroop task using 2 (ego depletion: high loss, low
loss) x A mixed design of two factors (intention: intentional and unintentional) was
designed to examine the role of cognitive control in second and third party and with
and without cost social punishment situations; Study 2 differentiated the characteristics
of the subjects through an adapted dictator game, using 2 (ego depletion: high loss, low
loss) x 2 (Intention: intentional or unintentional) x A mixed design of three factors
(traits: selfish orientation, fair orientation) was designed to examine the differences in
the role of cognitive control in social punishment among different groups. The results

show that: (1) Subjects' punishment level in intentional unfair situations is significantly
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higher than other conditions; In the perspective of costly third-party punishment,
subjects who experienced excessive cognitive loss were less likely to be punished,
indicating that cognitive control played a role in suppressing selfishness; (2) On the
whole, the altruistic punishment intensity of selfish oriented groups is significantly
lower than that of fair oriented groups; In the context of intentional unfairness by a third
party at a cost, the punishment intensity of the selfish oriented group after high
cognitive loss is significantly lower than that of the low cognitive loss group, indicating
that cognitive control is the key to suppressing the selfish impulse of the selfish oriented
group; The results of this study are helpful in improving the mechanism model of social
punishment, and in guiding follow-up research to implement specific intervention
strategies for different individuals or groups at the practical level, thereby promoting
the construction of a fairer and more equitable social environment.

Keywords: social punishment; cognitive control; individual differences; group

differences
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B TC AN B SR A AT S N, 3XAE DMC HRERAE VIR s &L, B Rl A
SRS Z IR 22 6] — B TE A IR 4G 70 B T oK o DR SR A 7e B 8 [R] I #R 5T
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2 [ HERFPE RS 6 B2 AR BH,  #F MindLink HIBERVERE (40°x25°), %k
2 AR 208 1.5° (M=1.55, SD=0.99), F&HfifE (B 2154 0.05 (M=
0.05, SD=0.02). fEMEEJy 1.5 KHJ-FHARAES, MindLink F= 1) A B2 AE R
B 1.5-3 KWFIi B ZE R . AAMRIRESHE RS KON 17.2 /N ER B EdE
S5 R ZI, MindLink BRFEZRFIRC (0.14%), HRFEEFEREE (M=2ms,
SD=0.06). It4l, 5 EyeLink Portable Duo [F]2510 5 HEHE £ W, MindLink )%
FLBHEE AL (SD=0.01), XTSRIGEAIERUR, 5 EyeLink #i ¥ R AL EHE (AR
KT 0.998. XfLE[FED Lk MR 45, MindLink F % St €I 27 N ~10ms
(SD=3.16)

XL L5 R B, FEF MEMS ) MindLink HR 2368 B2 AR 8% 1 5080 7 & ik
A JerEtERE EyeLink SRS, (A2, MindLink FRZ)IE Ex RS 4 2 (8] VA
FEFIRE 1 82 15 56 T3R5k 1 Sk R HR BN AU MBI AR . HE T MEMS [1HR 238 5
iR 7 FEAE S B RN AL St U 7 R BT BRI T
FKEFA: MEMS, REz), IREXIRsEE:, Hfm &

2023-D-6
Factors influencing anxiety of employees in different personality

profiles: A cross-sectional study in China

Jinfan Zuo'(15184139635@163.com), Ran Hao', Jie Hu?
'School of Nursing, Hebei Medical University, Shijiazhuang, Hebei, 050000, China
2School of Public Health, Hebei Medical University, Shijiazhuang, Hebei, 050000, China

Abstract: Anxiety not only harms employees’ work efficiency and satisfaction but also
hazards their mental health. This study aimed to investigate the prevalence of anxiety
among Chinese employees, identify their personality profiles and explore the anxiety-
related factors in different personality profiles. This national investigation adopted the

multistage random sampling method to recruit employees. A total of 3875 employees
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were enrolled in this study, and 39.1% of them were experiencing anxiety (1515/3875).
Latent profile analysis (LPA) identified the three-profile solution among Chinese
employees, including the average profile, resilient profile, and introverted profile.
Employees in the resilient profile had the lowest anxiety rate (132/822, 16.1%), and
those in the average profile had the highest rate (1166/2494, 46.8%). Multivariate
analysis results showed that for all personality profiles self-efficacy and work-family
conflict were associated with anxiety. Except for self-efficacy and work-family conflict,
perceived social support was associated with anxiety in the average profile. For the
introverted profile, female gender, living in a city, and being in debt increased the
chances of suffering anxiety. This study identified that each personality profile of
Chinese employees had its own set of factors associated with anxiety, which could
facilitate the supervisors to supply the targeted interventions against employees’ anxiety.

Keywords: employees, anxiety, personality, latent profile analysis
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At RS ATRCK t A48 M AE R 7R, WSEIT H 2 (87 A R SRR A B 5] . 5%
¥ = (0=22), FAPRACIZINH S IUAEAN R A7 BRI Go 7 B 5 5 T2,
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Ry ERTH R XIE B 5 G i< 73— 30 H 57 ) 52 =507 2 04
R, WUH R 53— 2RI G A EAR IR 3 o 22D i ) B3O8 7 B R A
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L HI B LR PN ITH 18] B2 EAT 1 BEATLR 2 8] [81205 F 250E f1 75 E
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85 B AS BRI EEVDH (family chaos), W REAIR B PR B 20 B AN
RN ZOM#E  (perceived teacher enthusiasm), S W2z AMAHEAT 2 1% 5h
() MG AL (AR B B FR AT 5EmE  (self-regulation strategy ). W5 EdEbritEAk Ak
W), i AMOS BAFHHAT AR TR 43 HT, 4 R HA BT @ A 1A i) rh A A
RUIEAR LT, ¥*/df=2.845, GFI=0.99, NFI=0.98, CFI=0.99, RMSEA=0.031. H.{k
M5, TEFEM TG, SREEVD R R TE LR 25 ) MofA 23 IR TE AR s,
FNBI UM G E AR B b e AR R AT B AR B BRI
WS R VR . W FTAs Rn] DLW AR CE LA TR s . B, HEHTRE
XEEAE AT 4 B ST SR AR Bk RIS B0 B R SRS X AR
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XTSRRI 1214 BAERCRAE (798 LA, Mage=20.31) $H5 1A 240 & 50
BEATEE . WRVER R A AR R 706 5 DTQ MR .+ H LR
FAARIERAHZEAL, BT 5 B F SR DTQ (DTQ-C) MR 7 =43 H . DTQ-C
BN RIFIEE (0=0.93), FERSPH T RE RS (RIS 515
¥£), y2/df=1.41, CFI=0.99, NFI=0.99, IF1=0.99, RMSEA=0.023 . fiff 57 —7E %l
ANV TR AN+ AE B AR S AR R 2R N HE— 2D AR I R SR X 48 O AT Y
TRMAE T o BT XT 753 LKA (514 4otk Mae=20.32) #H7ES4L Spearman’s
Rho HHICI#r 5 RIA 73 M, 45 SRR ILAE 12 ) FL B AH S04 B 2% A T A8 B4R 1 = G Tt Ul
(B=0.31, p=0.055) AIZFIERFEE (p=0.71, p<0.001) J5FR AT LA 2 TR A 2 AE BUREAT
N, R?=0.245, F(7, 745)=34.57, p<0.001

gi b, R AR IR ] DR E SO 5 N IET, DTQ-C AU R . #K
Y B Ak R i R 5 TR o [ K 22 A R R 4% R AT N, SRR B S R S|l
HAW o ARSRAF G AT LARE— 25 AE o [ AR b SO RS PR R AR S 7 e i 0 B
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Impaired impulsive decision-making in overweight/obese patients: an

explanation of time sensitivity and subjective time perception

XuGe Qi', KeJia Wu'!, Min Wang?, XiaoDong Han®, Hui Zheng (zh.dmtr@gmail.com)**
! Department of Psychology, Zhejiang Normal University, Jinhua, 321004, China
2 Department of Psychology, University of Science and Technology of China, Hefei, 230026,
China
3 Department of Metabolic and Bariatric Surgery, Shanghai Jiao Tong University Affiliated
Sixth People's Hospital, Shanghai, 200233, China
*Shanghai Key Laboratory of Psychotic Disorders, Shanghai Mental Health Center, Shanghai
Jiao Tong University School of Medicine, Shanghai, 200025, China

Abstract: Typically, when faced with intertemporal choices, individuals prefer

254


mailto:zh.dmtr@gmail.com

rewarding options that are immediately available rather than those with greater future
value. This phenomenon is known as delay discounting, which requires people to weigh
the benefits or losses of the present and future. This cannot be separated from the
perception of time and group differences. Individual differences in estimates of future
time are significantly correlated with delayed discount rates - those who overestimate
future time show larger delayed discount rates. Additionally, evidence has shown that
obese and overweight adults behave more impulsively and demonstrate significantly
higher discounting rates than healthy adults. Therefore, this study hypothesizes that the
perception of time in relation to delayed discount rates would be influenced by weight,
driving obese and overweight patients to behave more impulsively.

We divided the participants into the Healthy Controls group (HC group, 18 < BMI <
24) and the Overweight/Obese group (OV group, BMI > 26). The two delay discounting
tasks (consisting of a behavioral experiment and a questionnaire in random order) and
the subjective time estimate task were completed by all participants. Additionally, they
filled out surveys regarding their basic information and clinical characteristics, such as
Pittsburgh Sleep Quality Index (PSQI). We fitted the data of the two DDT tasks using
the Constant-Sensitivity Model with delayed discount k (representing impulsivity) and
temporal sensitivity s (representing dichotomous thinking in a present-or-future
scenario) as the main parameters.

We used linear regression to construct separate linear regression equations of the two
groups’ subjective time estimate and found that the slope of the OV group (mean =0.72,
sd =0.02, R? = 0.995) was significantly greater than that of the HC group (mean = 0.50,
sd = 0.01, R?> = 0.996), t = 10.320, p < .001, R? = 0.995. Delayed discount rate k and
temporal sensitivity s in two groups were compared by Mann-Whitney U-Test. The
parameter k showed a marginal significant difference in the questionnaire (U = 286.00,
z = 1.926, p = .055, Rank biserial correlation = 0.30), but no significant difference in
the behavioral experimental (U = 370.00, z = .600, p = .549, Rank biserial correlation
= 0.09).The parameter s of OV group was higher than HC group in both the
questionnaire condition (U = 222.00, z = 2.937, p = .003, Rank biserial correlation =

0.46) and the experimental condition (U = 181.00, z = 3.584, p <.001, Rank biserial
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correlation = 0.56). Spearman rank correlation indicated that the k of the questionnaire
and the behavioral experimental in both HC group and OV group were significantly
related, ps<.001. Only in the OV group not HC group, s of the questionnaire is highly
related to the behavioral experimental, » = 0.82, p <.001. Correlation analysis showed
that temporary sensitivity s was positively correlated with BMI, and sleep turbulence
in PSQI, but negatively correlated with education years. However, the delay
discounting rate was weakly correlated with the clinical features tested.

The present study has discovered, through the implementation of a classical DDT task
and a subjective time estimation task, that overweight/obese patients exhibit a distinct
difference in their subjective time estimation compared to normal individuals, tending
to overestimate time. Additionally, overweight/obese patients are found to be more
impulsive, especially when it comes to time sensitivity, which is primarily influenced
by their subjective perception of time. Furthermore, the impulsivity perceived by
overweight/obese patients with regards to time is linked to sleep turbulence.

Keywords: Obesity, Impulsivity, Delay discounting, Time sensitivity, Subjective Time
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Does mental arithmetic of non-symbolic simple addition small

problems adopt retrieval strategy or procedural strategy?

Zhang Jian, Pan Yun (panyun129@]163.com)
School of Psychology, Guizhou Normal University, Guiyang 550025

Abstract: Objective The strategy of solving simple addition small problems in non-
symbolic surface format in mental arithmetic is still not clear. According to previous
studies of simple addition small problems, it is suggested that individuals may rely
solely on a retrieval strategy, or they may utilize both retrieval and fast automated
counting procedures strategy. This study aims to investigate the possibility of
individuals adopting the fast automated counting procedures strategy when solving
such problems. Method Thirty-nine university students with an average age of 19.74
years and a standard deviation of 2.07 years participated in the study to perform the
production task and verification task to investigate the changing trend of mental
arithmetic reaction time with the sum of addends when solving simple addition small
problems, such as the 0 problem, N+1 problem, tie problem, very small problem and
medium small problem. In both tasks, sixty-three simple addition small problems in
non-symbolic surface format are used as stimuli. Result The results illustrated that only
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the very small problem with non-symbolic surface format showed a continuous linear
increasing trend with the increase of the sum of addends, and the linear trend was
significant (for the production task: F(1, 935) = 131.10, p<0.001; for the verification
task: F(1, 821) = 154.39, p<0.001). However, under the conditions of other problem
types, the reaction time did not increase continuously and linearly with the increase of
the sum in both tasks. Conclusion This study demonstrates that individuals only adopt
retrieval strategy for most problem types when solving simple addition small problems
in non-symbolic surface format. However, for very small problems, it is possible to
adopt a fast automated counting procedures strategy.

Keywords: Surface format, Strategy adoption, Non-symbolic, Addition small problem,

Mental arithmetic
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Effects of oxytocin and nicotine addiction on psychosocial stress: an

fMRI study

Jiecheng Ren?, Hongwen Song®, Yuting Zhang?, Wei Hong?, Yucan Chen®, Huixing Gou?,
Qian Zhao®°, Yi Piao%, Yijun Chen?, Shilin Wen?, Zhangxin Du?, Chuanfu Li¢, Bensheng
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University of Science and Technology of China, Hefei 230027, China
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Brain Research, Beijing Normal University, Beijing, 100091, China
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Abstract:

BACKGROUND: The anxiolytic effect of oxytocin (OXT) on psychosocial stress has
been well documented, but the effectiveness under the interference of other factors still
requires in-depth research. Previous studies have shown that nicotine addiction
interacts with OXT on psychosocial stress on the behavioral level. However, the
underlying neural mechanism of interaction between OXT and nicotine addiction on
psychosocial stress has not been examined. Previous research revealed that intranasal
oxytocin alters activity in a large area of the brain’s social and stress system. In the
realm of nicotine addiction, research has shown that a significant portion of the brain is
affected. Given these findings, we assumed that responses to psychosocial stress in
nicotine addicts should be abnormal, and functions of the overlapping brain areas of
OXT’s anxiolytic effect and nicotine addiction are essential for the effects and
interaction of OXT and nicotine addiction.

METHODS: After intranasal administration of randomized OXT or placebo (saline),
a group of healthy participants (n=27) and a group of smokers (n=26) completed the
Montreal Imaging Stress Task (MIST) in an MRI scanner. Subjective stress ratings,
salivary cortisol samples and the amount of daily cigarette consumption were obtained
from each participant. Analysis of variance were applied on both behavioral and neural

data to examine the effects of OXT and nicotine addiction, and correlation analysis
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were used to examine relationships between neural and behavioral data.

RESULTS: Analysis of variance (ANOVA) revealed an interaction of OXT and nicotine
addiction on subjective stress. A voxel-wise ANOVA of fMRI data identified an
interaction between OXT and nicotine addiction in anterior right superior temporal
gyrus (rSTG), and its functional connectivity with right middle frontal gyrus.
Correlations between this functional connectivity and subjective psychosocial stress
were also found abnormal in smokers.

CONCLUSIONS: We found that nicotine addiction blocked OXT’s anxiolytic on
psychosocial stress, which was related to abnormality in anterior rSTG. These findings
will support further development on oxytocin’s intervention of psychosocial stress, and
provides essential information for indicating OXT’s effectiveness.

Keywords: oxytocin, psychosocial stress, fMRI, anterior superior temporal gyrus,

nicotine addiction
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The difference between social attention and non-social attention lies

in attention disengagement rather than attention orientation

F Bt (wangshy56@mail2.sysu.edu.cn), ARJEME, T B
il RFOEER, TR, 510006

Abstract: Whether the attention triggered by social cues and non-social cues share the
same mechanism has been a controversial topic. While most previous studies focused
on the process of attention orientation, this study examined the difference between
social and non-social attention in attention disengagement.

We developed a two-stage attention-orientation paradigm and used eye-tracking to
detailed capture the attention-disengagement process. In the first stage, the gaze/arrow

266


mailto:wangshy56@mail2.sysu.edu.cn

directed participants’ attention to an object where the target appeared in high probability.
In the second stage, a Landolt-C appeared and participants needed to respond to its
direction. In most trials, the Landolt-C appeared in the attended object. In other trials,
the Landolt-C appeared at a random location outside the object, participants needed to
disengage their attention from the previous-attended object and redirect to the target.
Both experiments 1 and 2 adopted this two-stage attention-orientation paradigm.
Experiment 1 used schematic stimuli (gaze, arrow, object), while experiment 2 used
real-life stimuli and put them in real-scene backgrounds.

The results of both experiments showed that there was no difference in the
attention-orientation stage: the gaze and arrow directed participants’ attention into the
object simultaneously. However, when the participants needed to disengage their
attention from the previous-attended object, the gaze cue led to a faster disengagement
than arrow, indicating that social attention was more flexible and less trapped in objects.

To explore the mechanism of social attention’s faster disengagement, experiment 3
required participants to search the whole real scenes made of objects and backgrounds
for a Landolt-C followed by gaze/arrow cues. Results showed that during the whole
searching process, social attention was less trapped in objects than non-social attention,
indicating social attention was less distracted by task-irrelevant objects.

To conclude, our research supported that social attention was more flexible and

disengaged more efficiently from the previous-attended object.
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The influence of multi-face emotion variability on social evaluation
Jiadong Peng ! ? Luyan Ji (Luyanji@gzhu.edu.cn)' 2
! Department of Psychology, School of Education, Guangzhou University, 510006,
2 Center for Brain and Cognitive Sciences, School of Education, Guangzhou
University
Abstract: Humans are able to quickly extract statistical summary information within an
ensemble and form an overall representation of some of its attributes, including low-
level physical stimuli (circles, lines, rasters) and high-level social stimuli (faces). This

study focuses on variability representations and explores the impact of face emotion
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variability on social evaluations. The experiment began with the presentation of gaze
points, followed by a set of six emotional faces containing the same identity, which
consisted of two levels of low and high emotional variability, and finally an adjective
and a 7-point scale in which "1" indicated a complete lack of fit and "7 " indicates a
complete fit, and subjects were asked to judge the extent to which the adjective was
appropriate to describe the collection of faces just presented. The results found that low
emotional variability faces received more positive ratings compared to high emotional
variability, which is inconsistent with previous research. Possible reasons for this are
that the high emotional variability condition contained more emotional extremes and
the perceived intensity of the strongest anger emotion in the experiment was stronger
than the perceived intensity of the strongest happy emotion, and therefore there may
have been fewer positive impressions of the subjects in the high emotional variability
condition. The present study supports the idea of a social inferential model in which
such variability information is considered to have rich social meanings during perceived
emotional change, leading to social evaluations based on this overall information.

Keywords: Multiple faces processing, Emotional variability, Social evaluation
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The efficacy of a computer-based cognitive training for school aged
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2 Infinite Brain Technologies, Beijing 100027, China
3 State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University,
Beijing 100875, China
4 Peking University Sixth Hospital/Institute of Mental Health, National Clinical Research
Center for Mental Disorders (Peking University Sixth Hospital), Beijing, China
3 Peking University, Beijing, China

Abstract: Objective: Computer-based cognitive training is a promising non
pharmacological intervention for attention-deficit/hyperactivity disorder (ADHD).
IBT-ACO1 is an at-home cognitive training targeting attention, working memory and
inhibition control. This study aimed to assess whether IBT- AC0O1 improved cognitive
function and clinical symptoms in children with ADHD.

Methods: 105 participants (6~12 years, without ADHD related medicine) were
randomly assigned to IBT- ACO1 or control group in 1:1 ratio. They were required to
complete 25-minute training with four-week duration and a maximum of 28 sessions.
Test of Variables of Attention (TOVA) -The Attention Comparison Score (ACS),
ADHD Rating Scale (ADHD-RS) and other cognitive assessments served as outcome
measures. The general multivariate regression was applied for main analysis, where
the propensity approach and subgroup analysis were considered for posthoc analysis.
Results: For efficacy analysis, 46 and 50 participants were included in IBT-ACO1 and
control group, respectively. There is no significant difference in symptom scores and
cognitive improvement between the two groups with and without confounder balance
using baseline propensity scores. While the TOVA ACS of the population under 8.7
years old with IBT-ACO1 intervention improved compared with the control group
(SMD=-0.37, 95% CI =[-0.71, -0.04]). Also, participants with the oppositional
defiant disorder (ODD) in the IBT-ACO1 group showed a trend in TOVA ACS
improvement (SMD=-0.77, 95% CI = [-1.22, -0.31]). In addition, for ADHD-RS
scores, the population under 7.8 years old with IBT-ACO1 intervention improved
compared with the control group (SMD=-0.55, 95% CI =[0.15, 0.95]). And the
participants with baseline ADHD-RS score higher than 29 in the IBT-ACO1 group
showed a trend in improvement (SMD=0.50, 95% CI =[0.13, 0.87]).
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Conclusion: IBT- ACO01 training is effective in improving ADHD in subjects with
younger age, comorbid ODD and higher baseline symptom severity. Future study is
needed to validate the efficacy in a larger population.

Keywords: Attention-deficit/hyperactivity disorder (ADHD), Cognitive training,

Clinical trial, Subgroup analysis
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Abstract:

Introduction

The formation of value-based decision is often viewed as a process of evidence
accumulation, during which a hypothetical inner variable called "evidence" evolves
with time until crossing a decision boundary and triggers a corresponding response. The
"evidence" can be seen as a developed preference that reflects the person's tendency to
choose a certain option at a specific moment. However, the role of attention in this
process is debatable.

Researchers have found that people tend to choose the option they looked at longer.
Some theories assume that it is because attention modulates value representation. Other
theories hold that the attention-choice correlation is due to decision driving attention.
Evidence supporting either side exists. Besides, there lack studies investigating whether
the relationship between attention and preference holds stable within the decision-
formation process. The difficulties of testing the hypotheses accounting for attention-
choice correlation comes from the fact that the inner evidence assumed by evidence
accumulation models is not directly measurable.

In the current project, we introduced a computational model accounting for the
attention-choice correlation in simple value-based decision-making with an interplay
between attention and developing preference. We also introduced "evidence decoding",

a machine-learning method to "read out" inner evidence using time-resolved EEG
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signals. This new method enables us to get a direct and high temporal resolution
measurement of the developing preference. Therefore, we could test the role of
attention in decision formation. The results of computational modeling and neural
evidence analysis converged, supporting our hypothesis that attention amplified
preference (attention discount bias) and preference derived attention (value-based
attention) during simple value-based decision formation. Furthermore, we found that
fixation order modulated the effect of attention on preference.

Method

Participants made sequential choices between two pre-rated food (Fig. 1). EEG signals
and eye movement were recorded during the decision process.

Under the framework of evidence accumulation, we proposed a model that
incorporates mutual influence between attention and preference. In our model, the drift
rate of evidence is determined by the values of the two foods, with a bias towards the
attended option, namely the attention discount bias. Meanwhile, the moment-to-
moment evidence determines the probability of attending to a certain option

We utilized multi-variable pattern analysis to decode the tendency of making
left/right choices at each time point from time-resolved EEG signals to get a neural
measurement of inner evidence. We named the method “evidence decoding” and the
decoded tendency “neural evidence”, corresponding to the “evidence” raised by the
evidence accumulation framework.

After evidence decoding, we got a neural evidence value for each time point. We did
a similar treatment to neural evidence as event-related potential. To see how neural
evidence evolved across time, we conducted stimulus-locked and response-locked
averaging on neural evidence to eliminate the influence of random noise. Following the
“event-related potential (ERP)” analysis, we named this kind of analysis “event-related
neural evidence (ERNE)” analysis. We also conducted “fixation-related neural evidence
(FRNE)” and auto-regression analysis on the neural evidence.

Results
We verified that neural evidence could reveal the decision formation process. The result

of ERNE shows that neural evidence evolved in an accumulation-like pattern (Fig. 2).
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The build-up rate of neural evidence was positively correlated with the value of the left
food and negatively related with the value of the right food. Neural evidence build-up
rate within the trial could predict the choice. We also found a positive correlation
between relative fixation time and neural evidence build-up rate.

Neural evidence analysis revealed the interplay between attention and decision
formation. Neural evidence build-up rate could be predicted by fixation position, which
confirmed the existence of attention discount bias. We also found that the position of a
given fixation could be predicted by the previous neural evidence which confirmed
value-based attention. Furthermore, fixation-related neural evidence (FRNE) visualized
the influence of fixation position on neural evidence evolution (Fig. 3).

Moreover, we found that the relationship between attention and preference was
modulated by fixation order. Attention exerted stronger dive on preference for earlier
fixations within a trial (Fig. 4). Mixed effect regression showed that there was a
significant interaction between fixation order and fixation position (Table. 1).

On computational modeling, participants’ estimated parameter 6 was significantly
greater than O in the additive model and less than 1 in the multiplicative model. The
estimated ¢ was significantly greater than 0. The above results indicated that both
attention discount bias and value-based attention existed as hypothesized.

Discussion

We raised a process model containing the interplay between attention and decision
formation in value-based decision formation. We verified that attention amplifies
preference and preference drives attention during decision formation. We discovered
that the effect of attention on preference diminished with the decision process proceed.
We are first to provide direct neural proof of that mutual influence of attention and
preference. Furthermore, the new meth