Advances in Psychology ‘0>BEZEHERE, 2017, 7(1), 88-95 Hans X
Published Online January 2017 in Hans. http://www.hanspub.org/journal/ap
http://dx.doi.org/10.12677/ap.2017.71012

The Development and Theoretical
Controversy of Proportion Congruent
Effect in Interference Control

Fangwen Yu, Xiangpeng Wang

Key Laboratory of Cognition and Personality of Ministry of Education, Faculty of Psychology,
Southwest University, Chongging
Email: yufangwen@yeah.net

Received: Jan. 3", 2017; accepted: Jan. 20", 2017; published: Jan. 23", 2017

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

The studies of interference control have prosperously development in the past decades and most
of the surveys focused on the behavior performance and neural mechanism of confliction adapta-
tion which means participants enhance the efficiency of interference resolution after they expe-
rienced confliction. Whereas, task context, which may be has important influence on interference
control, has neglected by these studies. Proportion congruent (PC) effect, which means the size of
Stroop effect could be linearly decreased with the proportion of incongruent trials increased, re-
flects how the interference control exerts the top-down adjustment according to different task
contexts. In this article, we first summarized the studies related to PC effect and elucidated the
theoretical accounts about PC effect. There is a fierce debate among these theories: 1) Whether the
PC effect is modulated by cognitive control or not? 2) Is the PC effect originated from LWPC or ISPC?
Based on behavior and fMRI studies, we think cognitive flexibility may be a good way to make a
full understand of PC effect. PC effect reflects the process of interference control which modulated
by different task context. The flexibility of cognitive control strategies, which exerts through dis-
tinct ways of top-down control and adjusts by task contexts, may be the neural mechanism under-
lying PC effect.
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RIFREEES H——AEF TR IR RPN EE A — B R LGB T R/
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1 AFESIFNSCRTER

Mgz (interference control) & A K HIAZ o B 5y, [ B NATIAE 5E 1% H b T AT S5 I HERRAT 25 TE AR
RTFHHIAE F1(Diamond, 2013). Stroop (1935)E 24k 32 I FHF s 2], I Stroop 2 (A — R
WG — R K I R LI 2 22) SR R AE P2 (1)K 7N (Stroop, 1935; Macleod, 1991). fEid2: JLH4ER, oz
HIE S T ERU AR, WA B TR T i & BB AT R LA ML, XA BT 3RATTEE
AR RIS ) A ] of b 2R3 AT I U AT ¢ (Botvinick et al., 2001; Botvinick et al., 2004) . 2R T 5321 1 5 —
ANTT T ——AF 5515 SO SR DL R e 52 38/ 1 9T

TEAE 51 S RO MR S AR R IR AIE 72 ATk, L 451 %43 (Proportion Congruent effect, PC)52 2IAJF 7t # (1)) 72 &
Mo IX—NAETE Stroop ZURL K /N2 BEAT 55 A — ORI Eu gl 0 sl R, RO T EAS R AT S5
Frh R HIIEAE R . HBIRN B 1 Logan A1 Zbrodoff (1979)4% M, Al 14E S256 K i {4, Stroop
FEERIL AN H B (block) H — FH R (A B 2B “407” 5 congruent trial) 5 A — 0k (H #E (L 2B “ 20”7
=, incongruent trial) L, BU7ERELE block H, AN—Fi K BE 2 T —FEA X (the mostly incongruent
block, M), 7£54h—2% block H1, —HUR KA & 2 T A — 6k (the mostly congruent block, MC). A1k
I Stroop R K /N 2 A — B E A7) RT3 AT 98D (Logan & Zbrodoff, 1979).

BIF 5 LG A9 26502 11 3 22 H I LE T 4R 70 P S A% ) el AR AN [R] A 55 75 S (rp 2R ey ) 1EAT B BT T HA
SN . PRANARIT LL BN TS S5 AR LA BT 3R AT 55—/ e AT B AR vh R 451, R RATITE
AR EREE T arar A R VR A DN a4 i B L 2 00 il
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2. LEBISIRIRY 5338

EE A R 8 42 AN [R] 6 LG43 AT SR AT DL PR AL 31 37K~ b i) B A5 280 (list-wide  proportion
congruent, LWPC)F1Ii H 7K~F- - ) b 31 250 (item-specific proportion congruent, ISPC).

2.1. FFRIKFE R EE BU

FHJ, Logan H7E block 7KF R EL B84k, BIASE ZE M b EL I 2640, BIR— 3 5 A —B0R K
(R R R R MR B . 2 S5 I FE3E R 2 IR X R SR IR e i, R 13 B o Bl RiFR 91 48 K S
_E(list-level) [ LL A5 RUN.(LWPC) o 24 T ¥R — B 5 A — SOk 2B AN, tmT DUF A M op Rl
RERH L A (Tzelgov et al., 1992). LWPC 1 K/NSA—SER R A LU LR ARG, L8R 2007
K (Logan & Zbrodoff, 1979; Torres-Quesada et al., 2014), LWPC EA RS AaE AT M, e r LAl
SN RS, P REALT R 2 5 — M R2EH . Torres-Quesada (2013)7E 546 H1{ A Simon
AR ZRE I RRE, A &5 E A7 1 Simon 425 FA %% 1] Stroop AT451E A JEIIME S, 455 7R Simon {155 F1
%[ Stroop T2 #BM %25 LWPC (Torres-Quesada et al., 2013). iXfhiT#% 545 5 B MM B I % . 1E Bugg
(2011) /)5, —> block HBEA 4% L6 B 2 ELA R R, A S Eh B RO RS R, SRR, &
Eb 5] 52 B ) R e 2 HH B LA R0 (Bugg et al., 2011).

2.2. TIBKE LR EE I R

ISPC J&7E LWPC J&iti bk MK, Jacoby (2003)7E S5 Hr W in 2 — 45 i R0 H (specific item)
BB am “” ), SRR, RAZIE 2 H LIRS (Jacoby et al., 2003). P AR X
o A 2t EIAE B — R OO H B 1) B B4 RERR A I H 7K (item-level) ) EL 451 25087 (ISPC) . ISPC 2 L
LWPC B2 ) R48, fE ISPC Fil LWPC [EIN AR TEAL, R Mges] ISPC, 1A 2 tHIl LWPC.

Blais (2013)7E 5258 AN T block 7K-F 1) —F 5 A — BRIk K EL ], i BLAE b S Ra 0 1 15
HACFHIEG]. 78 M1 &4, —85A—S8E0RIIEA 13, A—SEIR S AR, — KA
TUH )% 1:1 28, 75— 2R H )% 9:1 281, MC &4 FEBL. 458 5xR, REH% 9:1 ZHLH]
BOH KL T HeA51 28 (Blais et al., 2010).

3. EEHIRIR BB Sl
3.1. N

311 INEEHIN S B

FIASCT U BN (A 8 FE2EOE LWPC, 23 # A8 LWPC S BRI1)2 B BT I sz,
R T X5 AS 5] AN 04 1) 325K (the: demands of cognitive control) S BUAS [7] f 47 1| 5 1% (the strategies of cog-
nitive control) (Logan & Zbrodoff, 1979; Gratton et al., 1992; Bugg et al., 2008; Bugg & Chanani, 2011). 7E Ml
FAN, A—HulmE 2 T B0AK, A B IR0 A 55 T8 4R FE RN L (B an = SN L), TsOR
FESS ARG RN T(F B e nL): £ MC 2508 N IUMEIE M I, Bl e iR BESS o R 4EE HME B A
AR 55 () 58 B (19 = SRR IN 2 PR UL N L), AT SORA WA 550 S 4E FE I o 3% A7 Bl Tk —
RIS, (HEREAR—FORIRI R, 75 Stroop N AE M1 24 T /N MC 25tF. X R BA%I
PERIFEAN R AT 5515 55 T S A b 5w, (R R Al e o

Jacoby (2003) M\ Ay, FEAFEAEFZ KT ERIAERES ], BOATI RO A2 B A B A9 P 2 B0, {34545
TR B — AN B I 2R ) S N i B ) (Jacoby et all., 2003) . A A B A1 AR Ak 32 B 0 ) 2 ST
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T3 #% (word reading), 1A & BN T (color naming), /=42 ISPC FIRRAS S5 KA A2 LU 5 5 508t X 5 s 1 1)
VAR T ANE SR AR TR T, TAEAN[F SR T B EX ROBIE B T AN RIS . R ) R
Bt AT BEAE A (7 5 SORLZ TA) = A 7 JEMIERAS , T S REhn i . Blais S8 HIESE, LWPC AREMAL
F ISPC f#1E(Blais & Bunge, 2010).

Bugg MW IA KIS HE T DAEE 2 AN Z IR B, LWPC 1 ISPC IEARILAIZR AN 1) 3= 342 i
(voluntary control) 5 15 H 7K~ b A o) % 3% 4142 i1l (stimulus-driven control) 7 AN [7] 2644 R #7085 . 151 H 7K F i)
WENFE S HE T i LWPC A1 ISPC, i LWPC ] LM 35T H 7K~ (4 E 51 2057 (Bugg et al., 2008; Bugg,
2012; Bugg et al., 2012; Bugg et al., 2013),

3.1.2. Mo

2 W i (confliction monitoring hypothesis) & Botvinick F 2001 44t T i B 58 3&E B L %
(Botvinick et al., 2001). 5 N (B 280), - 48 56 BT 28 P A R BEAS AL itk 2 i s RO . 2310
NN, R AR BN T B b 5 10047 % 1] W ) 2 St (conflict monitoring system), =EEALFE K
i P ) % - ) R 1A 8] (anterior cingulate cortex, ACC) Al 41l §i 4 M- (Dorslateral prefrontal cortex,
dIPFC). ACC FZE M T MIThae, X HBLAHhIRAZ BT WAL S aT i K, R 5515 Btk
45 dIPFC; 1fi dIPFC M| 26 S R, EHZ B P 55 BGHT B B PRI . 240
HIL TR, ACC 2 iEAT Ml HR M8 dIPFC TRFF I RARVOIRES, St R IRH IR, i SR
AN G (JEFHTE, 2012),

TR T P R M A AL R LS o (R Z R, 7E MI R, phRfum R, Bk S4
KEM il KA SO B S B IA—80AK), X ACC (RFFER S IIESIKT, HH B3
dIPFC fREFEL R I R AR A, A — BRI B INER, AT R IR —BONA — BRI 22 98 o
MAE MC AT, MRGAFEUN, BRI R R s I RS ORFFE TAE, MGk Rk RE0R
FEB R I R0% . Cater (2000) (%A SEIG R, 76 MC 44T, A—BERIK 1 ACC SIS /K FE R E & T
HoAh F3R KA (Carter et al., 2000).

3.1.3. EFEIEHIE R ETEH

Braver (2012)#2H T A& i) — e ER 4% 7 (the dual mechanisms of control framework, DMC), ik
NG M E RS AR i (proactive control) Al B 14 4% il (reactive control) (Braver,
2012). EFHEFEHISTERM BRI E", Kie—BRFSESERHEGER, FIREREHI
A, INFIEE SRS AT S AL B R BRI sh R Ge, o R B R B A T B R T T
7P 3 ) U AL R P IR B, A s ik CARN T SR =X, 7R B2 J5 A R R AR F (1R 76 55,
2012).

A DMC it , LLBIRRIE T76 MI AT, SR I SRR i e, A — B0 2 vh 9 5 Ao
FOR,  ARAEA R BN DR IFHN AT 55 0 R4 B2 3 AT 55 AHOCLE BE N TR SFEms, SR AR s vh T-ERE H 3
R AT S A YL o TAE MC 64T, MR IILARE D, #l R R, 240 58
I A Ml R, B R PR EE BT A8 TR TR

3.2. dFIAFIEER

3.2.1. BRFEIER
Schmidt et al. 5 A$& H 7 f#8 1ISPC 1A S B ——B R %% 2] 318 (contingency learning) (Schmidt et
al., 2008; Schmidt et al., 2011; Schmidt, 2013a). 1% i LA, 3 SONFERE, I\ BB R0S I FAS A& A 4 il
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(L5, R T v LA 5 A SR 52 2 (] R 8 3R e LT LA PR SRt 52 I8 47 T30 o 451
WIFE MC 260F R, 57 AT ATRIN — B0k i S S (2 3000 “ 407 AL BB, sk £ 58 2 Tl o 20 %
(IRE), 75— SR K R R, AT T AR — Bk o — Bk ik 2 M2 5. 7 MI &R,
SRS TN — B B (2 0 “ 207 FUAE G20, B2 2 T 5 Gt i S R), AR —
BRI R SR, AT T A — B0 oM — Bk 2 8] i 22 5 . Schmidt (2008)iid B OS2 36 i
FIEEHT 2007 Jacoby FAISIGHH G K L, LA 2R RS 300 H B b5 A 55, T 5 — 30 JE % (Schmidt &
Besner, 2008).

3.2.2. HiEESIEiP

Schmidt (2013)t4&H TR LWPC [H3EIA K EE i ——H ] 2% ] 2216 (temporal learning hypothesis)
(Schmidt, 2013a, 2013b). H2 5 8] 2w A8 ¥ (temporal coding hypothesis), iC1Z ANY AE Al A7 545 [ M KA
FAg K, [FIN A A ST P (E B (Matzel et al., 1988). DAL AFERY, A2 SIFRIBINA, ik
FEACAZ AT 1 RTINS SO FRAE SR, XS B R PR S REEAT T o B, ICAZ 3R RAR S5 R W, R A —
BRI S R, B AE 2 T I ORI B2 5 i AR %, 3K ol A 2% R A% R AT S S P o) R s 45 5 S o R
(Grosjean et al., 2001). Fik, £ MC M MIZ&AF T, Bl SOV BIFRGEANF . £ MC 60T, BURH)
— BRI R R 2 bR — B ) e ST A0 T AN — ORI SR, ATIAR BRI Stroop RN 1E
MI AT, REZERT— IR IR BAR AR, B R 08 S B P R BR A A, 3 A AP AN — B0k (1)
SN, 355 T SO RN, RIS BN Stroop RN . B, TR ST B S DL R AT S5 FE
) S5z I PRAG: T S AR L A5 5N

4. MR FLHB

T, IR AT A INAERIE RSS2 JRAAEIS B H Schmidt $2 H BRI 3B
I ()5 S BRAS,  HAZ O A A LU RS, 32 B2 e AL 2 LU 5 B I B S B8ORS SR BRES 1 s 5l 2
XoF SN () T T P B, I I RO R B N I 2 5 (Schmidt, 2013a). ZES KGRk SET 2
T LU R B IAE R, AN R AT U LU RN, AN W] 3l e )35 B BT 2% 6 A5 B 54T 554
KAZ BHITES, T Schmidt B FE IS E) 2B IX — G, HOGHET LS BT AR LA &0 . Schmidt (2008)
FESEIG TR W (AN SRt 2 3] “SEVEN”  “GLIDE” “CHAIR” =AM B], IXFERIN AT 45 T 5 4k
JEE AN B AT 5540 6 45 75 Mg B € (Schmidt & Besner, 2008). EIE7E Jacoby (s, ELAl(E Btk
EE i SRAE B SIS 5 5 A i ¥ 2 (Jacoby AXASUASE FH 7 P 0 €6 4] s S 36 SR I8K) » BRI Schimidit DA A Al
73 I R SR o

HWK, IR TSR FATAL 2 FEAN R KT 39\ LA (1 2R Ak BT LAAS 21 5 A € 4 AN 7] 1 B 3 280«
LWPC F1ISPC. fRZ 870N LWPC [ [#) 2 —Fh— Mtk (general) 1) B 1M~ BN &%, 1M Jacoby
& NMYONARAAAELE — Ak gz, LWPC R H AN 50 H 4 o 31l 24082 (1SPC) AR 2217 /3« Bugg
MIAAA LWPC Al ISPC # /& F 7N . 1E# LA Bugg MWL A, (HIXAS RS U 194 LWPC Al I1SPC
TR PFRE . 1EF I, AR RIE (T R I OCEAE T, i S8 Ll 2 5 10 H 1 E A 2
FHECAT RS EBE 2R Hh (salient). 7E ISPC BFEaHT, AN A8 PR A2 DU PR b B S0 g, LI
H 8 b5 ST 2 1z iz b i 5% 1) b AGIE S TN 5%t 4R 00 (0 e A S R BE A AT e 5
IM7E LWPC 360, TiH MR 20, ol e R b5 S . LAY Stroop 5240 441, wLA
PR ORI —E0R RS AL, B L IR T 44 R (MC A1 MI). ik, Eeplfs 2 1B
iR s BAHBER, ORI H DL A FEl R s ) HemE . A Ah— 0T, v RAE B LI EAE B Ay dh
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By MWW BARSHIPAYERE, T2 NS RIAR (i “ 207 @0 “20” 57 B30I & (B
), MWHE R R HEEMNM AR (Fm “a” FUEERL 2P, Pl 1T B “a”
THRCHE” BAHE), XN A LWPC R ISPC AR B, f:4E R AEM S E] ISPC, phoefs IR
AT REA I H A BT 6
=, LIRS S R gIE N RN R 2 2 B AT SS T E BN R ST B 2 BT R R IIF RS,

T T Foh 2087 A MAAS R P 8 B SRAR T N S i Ab 3 b 5845 S8, (Torres-Quesada et al., 2013; Torres-Quesada et
al., 2014). FLBIRNAE N ZE IR AR B BRIT TEAN R AR 2585 56 1, WA e ol G ) 2R vty pg i s s ) =X ol
SR I JU) A MARROURL 1 £ 55 R i N 2 e 1) R 2 i 448 D3 et O e AR 24 i v R B e . 28 T 22 W S ROV 1
KA, FWAER HAAOAR B0 RN 54 JE i SRS . AR IRATTSLI6 = FAUE (WA K 3K), £ LWPC
R MI AR, ATRDMER R SOE RIS, MFE MC &/ FNREH . XRMAIERmMPRASE T,
FEIE RLRES AR i R, AR R AT, A LA R RAL I E 9 578 AT 55 1) Al

5. R E R &AIER

KT LB B R REAR 22, (HK 2 R FE AT NI S0 (i S WS U B VS A1 Braver f) — Joda il B S 3F- A
e ELAE LU RS TR G), B PR 54507 T I B UEYE o R ILG SCHRKE, Carter (2000) 1 1%
LR, 245 LWPC HiX XA #4145 [ (ACC). 2T T /NH(IPL) . # K [mI(IFG) STk . Mo ACC
ot % (R A 25 B B ) (Carter et al., 2000). Blais (2010) 1A% BERT 78 MISIER],  ACC-dIPFC 3% s 305
INFF & ISPC 4T A (Blais & Bunge, 2010). IXEEHF 78 IiE T BB [X 78 LU 35 Bz (v sh i el (B
A ) R T A LU AT RS H 25 A 28 AT RN R st AR (0 X ) 14 A EL S D)

T HK, TATRT 7 LWPC [R5, TR FH o8 1 0 26 43 Bt 77 YRR I i X 18] PO AH B 5200
PSS T M 2 I, DUCER 2 LU RS A 2 LR o ANTRATT P SIC 0 5000 0 X 45 53 245 SR
KE, EARBIZME, INFRFEHD — B0 A —FORUCR 7 AR, I HAEA R 2% (1) 4%
SREAVE BB SZ LI T . 72 MI AT, ARl AL, dIPFC # H T- AN 28 (1 B e )=
R AN S ) 3= SRR, R EAME S 5O A R i o Bl . ZEA—BURAF N, A
TEI(NFG)ALT W% i 2, R E T idz il S 2 B 2 sl shae, RIS xHE 45 J0 48 (10
TARMHE S T GE B SR 2N ; £ MC 44K, BIEUR 2 ET 4 (aPFC) F Bz 3 X (SMA)
I3 AL T —BUR IR A M 2% e m JZ AU 2, RGNS R DG B G N F, I 52
1T

AR B R Y], LWPC F1 ISPC #3547 & B B a1 77 X, A RAES T 5 AT 5eR A A
FH 42 | SRS o XSGR e 285 AT B, A 200 AR T DA R 4 o SRS 1 RS P TR B o e RS 1 A2 4R
N BB AR AW A A AMEIREE BB AN T A2 . X — RG] 5eid J 318 Z L) .
M X TR TE, KA AT A 2 S IA R R G DIAR DG, B RS RAEAT S H AR, LB,
PPN X, AR B H bR 54T 88 —8(Miller et al., 2001). MM IhEEHE,  HAT M5 T5H- % X 41
FS AR T I 28 (FPIN) DU 2 A fii F6) 378 3% 14 0 (Dosenbach et all., 2008; Cole et al., 2013). Dosenbach ik A FPN
Fef sk Al (trial to trial) iy BPES 2], @it g3 — AN 8l > 2k 945 B3R A7 1E B 14 i (adaptively) 1 %
(Dosenbach et al., 2007; Dosenbach et al., 2008). Cole (KR 7L W, 7EA R A4 S5 B0 1) HEAT U1 B Foks £ 5
PR AESSFUE FH 28 ST, FPN B2 30 HS bU A i 3 2% B2 1 1) R & M (Cole et al., 2013). 74k, 1E
AEPESE =T, MM RAER RSN, FRAM B 54 1M 4% 2k A B 1 #E 40 (Cocchi et al.,
2013) fE i LAFICAZ Sgar 5 B MIHT 407 31 (AACC) 5 30T 0 2% (14 ¢ - 1 g AT SEAA 0T~ B BT i sl
() ] 5 00 1055 [ (AP C.C) 15 BRI I 285 (14 B 5 3G 528, 200 T3 D) 2 5 BRI I 8% 4 B A ) T 58 RO HME TE AR (R A T 55+
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AR AR ICIZ A 26440, dPCC NS5 BRINNES 73 B, 5508 M4 %4 (Leech et al., 2011; Leech et al.,
2012).

VN4 i) R 3 M 1) A PR BV T AR LA 280 S AT AR o BB, DA R TS PR A B A T % A [
A28 BRI H2 ) SRS I R R . 78 ML 250, i) AR SR AR AL L, 420 G AR 45
N, FFHE AR IR AR B HT S S BARAE M ; 7E MC & 1F R, Mo B0 B,
P ) DA TR RO S, R S5 B SR BTN B 2 5 B RS B ke . fEiX —al b, BAR
Dosenbach (2008) 1A 94T 55 e B £ — B I 1B] A 75 ZEORFFRRE , (HANSRAT 255 15 SR S BUR AT I B T6VE 58
FAT S5, AR oE D B 7 2 R TR I TR B A R 1E BT 3R 85 (Dosenbach et al., 2008).

6. &

TATE SR T ph Iz 5 BB RN LK I S OB ARE, i R 1 JRA D0 XA ) R ) B
XEETRIR KL AT W FO A, AAAE—E AOJRBRYE, AT 75 AR AL 7 TR PR XA ), A
VR TR HE, 456 O MW MBS, RATHEH IR R (1 A J5E 2 i 22 Ak LR8OS L R
FLR IR R DN N2 ) S 1) RS P Bh . B ATR T LI BN P & SR BT T b, e HL
MBI TR LA JE I i, AT JEAN AR 55 18 55 1 il 05 20 Bh T3 T i B A L Bl Rz, 3k —
5 8 R BT
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