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worE Y IFE? OHBE’

(B TR AR KR HeEd, i 201620) GRS EBREERSEBE, FIF 200092)
C BT Bk N 2B, i 200438)

W OE OUEBERAABOBSEITAERHOAAREM Y REGNIFRA, CRET S5 REHEEH
N AAE AR MEI1E 8. ATALASBRZITOTAHTHES, BARET EFORAEMEL L2,
EHHR AN, BMAYE FiAfede B ATARE RBLAR R RS ARAT AT AHME SR e Fom, B A 56 B4R R
AR A R A A AN T IROT R, MBELREDORITRERRAGE R, T EFET HRE
HOAT R RAEEZRE, AERBE—AEZHHVAA . —F @, A REEGFIREDHR R GHER,
I e B KR, BIRBA RS BE DR, BRARE A ERPMERA G L LMAER, AT A4 164HA
H, BABBAT AT R EN AL 2, AEAGMERBTIRE., 5—75 0, @3 RA%0EE. WiEf
BBAE R RN G50, AR R8T Zi. 2RO BILEIIERMBET WA GEY M E L RN
EAER AT @, AEA SR TENGRAOFEINANETAL | i 2. AR 445 @, Dyna hER
ME R BEENESD, AFZRFDTHRRE—FHINE. »EPITHLRATHEORGET SBME. RERE
BAFE JAA TEREFARF IO LZAHEX, KEA—A2H 69 A R ITESEATH.

KR FHRE, WAGER,; HRIATAHER, B IR ReFE

SRS B849

1 5|8 ARG BKOF 1R (G5, TERERE, $EGfR,
o f /ZE‘\ Ajlg +";ll_J g ‘fﬁ Al RN
GRS REI TRAAR s  Ah ALSAGT T A SRR
e DU S e e o e g T PRIORL R AR S BF
15 2 1+ 4> FE 2 (Rhodes, Janssen, Bredin, Warburton, ?Ey\/l\juquﬁﬂ\ﬂg}%iﬁ Y ,‘S\EIWJ(EP, af’ﬁ‘:
& Bauman, 2017). i 0L EM R, Brocy NIRRT HUCR, 2 BB
FES B4 AT R T e, g (PR B, 20160 SO, BIED, FIE,
W R R AR R AT R S . Tk MRz, 2018). Mk . B R FlH A 52(2017)%% H
I RIS BN S R gy T AR RIS S Sk
BB (FIE, 2007). st by CSSVIRIREIREG, SR, S AR EIRL
SR LR, YO AT R R R B 0 25 4, Bk SOy T A SRR AR . A8, X =
SRS SEEEIER  SHL, Wi e DR E S TIRERE R 5 T AT R
(VR B (P I, BABlE, 2015). SRz 4k, L AW AT SREEF B RE S Af s fie ik L 2 35
R S MR W AT T B R s ety IR R R A
B4 14 90 R O BRI 300 T 45 A O R (R SEFAEN TR S P R A
8, 2009), BURMIESINEIER R e L S8 ARIEBCT i R SRR R BT AL A
I, BB T 1) DR 3 1 Sl S SRR AT S 1 3 S
RO, BN AT REA RS L K, S AT

Wk F A 2019-10-24

* [ A BE S HAETUH (17CTY019) % ) KA AR, 21 B4R (context cues) I #/1,
WEMEH: T %%, E-mail: ddbbt@126.com FHAT RHILF AR S ERE A B I B 25 (Marteau,
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Hollands, & Fletcher, 2012), F A DEIE R
PRI A Ok ) AN B R T B TR iObLR . T
ik R B AT Bl (4 BB 1A RO ARG HE, BN
SRS 302 B A Sl Ak AR (S48 R E B ) 4
o B (R 1) 3 ) E 45 19 & 2% 47 4 (Rebar et al.,
2016). MAEEAY ity g 5 e P A D L, AFSE X
A B Z A D SR G R AT T A 41, JF
5] A i 4k % 2] (reinforcement learning, RL)HEZE,
fife R X R G ASE A 1) A A 5 BN, W] AL RL
R, BRI R R s B, H
VL R ERAAT A o

2 BEEDNRARGRE

N S50 B2, MRS IR IA
FAT ARG BV AR LSRN E, 1 &
TR DBGA R A by, B E®R
BN RN SS g5 2 BN T(RSE 2)il
BN AR ZE B M BEN, RHE 2 ZEER
(Evans & Stanovich, 2013), X W RS 458G 1
ZAFEM AT, PR | g k. 1HE.
BRAE . Rk 8. whEl; XRIRSE 2 Hian s
AN AR A, b BME L PR, Xsk
AR PR R Ay 44 30 H R R TN SRR L I ERIAT
REANF T . BRI b B B ik f T =
PURRIEAL T 55 B AT 2 BT 5 14 5% 00 RV 2= PR AE o7
J&, BB R R, A AT RIS
5 HE G AR R, S HEIRRATRE ) B 4
H A AR FNAT B

RETFR G IC T kAR R, B
SN & T H H bR 1] 2 il R G ) R A Sk
B (318 ) 2 [m] 9 72 1 XL R 5t 338 i 06 (Gardner,
Phillips, & Judah, 2016; Rebar et al., 2016), — /7 [fi,
X1t %147 4 H18 (theory of planned behavior, TPB)
N T B RIS s T B i ge R W1, ) 5 Bk
17 0 Z ) 0y AH DG PE b T S K OF (r = 0.48;
McEachan, Conner, Taylor, & Lawton, 2011), % —
J5ifii, Rebar % A (2016) & 3, 7E 37 WOE T sk~
PEBFSR T, A 70%MBF R B 3R &
ISR RAT A Z A AE B S W IE AR DG . IR H M
T PER AR — BN g, AR T S BT R
Z A7 AE R KA & M (r = 0.43, Gardner, de
Bruijn, & Lally, 2011; r = 0.32, Rebar et al., 2016),
I, B RTAFFEUESE T & 1) A1 > 15 5350 5

AT Z I AL rp S5 5 B (0 TE AR OG, 1) 5 2 15
BTN ETER R,

JRAE DU DS Sk il (9 # A T h BES H
T2 B ORI Sl I g s b ) 2 R 0k, AR TS IR
MR R BORAE, FRF B HBFRE ., A
BATE B R R 2R (2 B 7E B KT 3l b i s 22
BRI GEH T BTGB AR SR, %
FINNXF T B KIS S MR G AL R R T B =
WIJT I R (R . 1 5, a4 BHAS) 2 B A3 2 XL
RGBT RS 1 MRS 2, HIASTRL A F (] 3L,
FOUR, AT A 5 ] B A S R G R R G
L FIRSE 2, B4 ) [ B
2.1 SFEIIVNERFERESP RS 1 H9E

TERGE 1 WA, SRS s G175 ek
/}“(Integrated Behavioral Change, IBC)*ﬁiﬂ@ﬂ?&
& TPB. ARJCEIIE . W BRI R S
U F B T K, R AMBRAT y PSR
U0 NSO (Rl U =N O RE I e DO
(Hagger & Chatzisarantis, 2014), >J 15 BRI |
SRIFIE R R A b s m B A% 3 Y,
HEREARE SN NBE SRR Z g T —
AN, NEBUER R 200 T R
PR MEL T B8 HFR(Wood & Runger, 2016), T
5 B s EPEA (automatic affective evaluations)
YR B B RIS S XGRS, il i F 215 AT
W RAR G HEGE KR LR, RFET &
RIG SRR &R, T DL 4 b A B B8 R T
Y &2 248 17 A (Conroy & Berry, 2017),

211 BRERE

H Ajzen (1991)#& (%) TPB {BI% AT & 0] &
WWAT M REEMNEEZ, fThEm R kZE
L SRR N 3 AT A A 0 e (B SC g, VL
JE2R, 2008). TPB T HEIEH R A fiy it 1 .
THAEME, 7EBBAT USRI T R4
PR B AT (LB g, BaEME, KR,
2010). HEG, XFFafaryj TPB AR LIS i g X
AT B R RN 7, Al — B A IS T G
TERYIE (Ajzen, 2011; Sniehotta, Presseau, & Araujo-
Soares, 2014), ¥T¥H Hagger Fll Chatzisarantis
(2014)3:F TPB 42 H 19 BTG 3 IBC #E#Y, Hfiik
Tk B Z RS ML SO B A, X B R TE B
Z 517 0 m AR S A R B AR

Hrp, BUERRAES A RICEIIMW A £3)
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T S BRI RRGEIIE . — i ) AL A 1339

BILT B 1A I By 14 326 S 507 ) 114, 3 e 22 i R
JZfH TPB AR . WM. M7 kiR, B
WA 1 . A R B AL P B A B R
BN B RIS S E R . Calitri, Lowe, Eves Al
Bennett (2009)il 3 F 57 & B, 2 i B IR 4E
D52 1 A1 8 25 B B, % B A T B0 A RRUR PR B A
58KES 5K FRBEMRE, FIF, Keatley,
Clarke Fll Hagger (2012)f4F 5 32 22 4 N B sh #1L
B AE S, 2 A R 0 S
ATDATES AN BRI AN R T s 1T, I BNl
A BT B A TS S I WA, o,
Sh R SHLN B A 3h 2 5 095 2 R R A S0,
M BREIALARE R ey . B i, X iR
T RS LS B R AR X BT B 4 5

£ IBC #i#U, TPB M & B T A K pe
G T A&, [ EHZ AR T B Bt
G L B, I8 T AR RN g
ZX BESIVER, TRk T R T o B Y
AR SR IBC AR AT — L5 T 77 22 G# (Rhodes,
2014). filfn, 1BC %Al G i = %) 4435 3 b i
BT % e, M TPB A —RAEM &, A
TP YR A PR R 8 T LA G M A X
1B, {H7E IBC BRI 48 W . th4h, IBC K
R 1R At SN MER, S20EKE
A EREE, ST B & B AR A R R
2.1.2 BEERERSHE IR

ARELT IBC BEA ] BRI [ & #6542, Wood FlI
Runger (2016)42 H iy >J 1 FIS AR R R R IF e 2 R
3 2 SO A R B e A RAE R T ST R N B . B
ERRIAHERS, WA A R AR A MEMULRN
g, IR AT DR —Fh I R 45| &k —Fh A
N BYAT sl ¥ 7R (cue-to-action), FH PAEEAIZAT A
BUEFLL B AR AR P . MBUR G BER A
BER, 3Kl > 1504 7 28 T A SR TR R BRA,
B Sk 1 T T R 5% AT DA R i 3 At 5 2 O Y
T HA M ARG B AR S A e A (b
BRI R, BHIRESNER), A& MEE I m
A IR APEN RS

Ji5h, B IS T B R e R
T e, B BARCELUNISAE | fil B )3E A o A
VAT 2 5 1§58 I S S AR 2 kol 17 42 ik 6% R A7 5
S N S IBIE B, — EUOE sl > 15,
TEEE LR (L AR 5t . AR MR 3 R0 S i 1

SRR 23 [ Sh S e A4 (14 2T R AE (HL n B
SR EFE] 54K, il i, Neal, Wood, Labrecque
F1 Phillippa (2012)& 3K, 2HFLL BLA iRz M0
> A5 BB R A A B 5 28R P A B A O Y 1)
(L aniz 303 BT 2 OB, s A s AE 2 B b
5@, 9F B, XL TR E R &
M, KY 90%HI NHREH — AR B 8B e
Af R R 2R, MARLE H % i 5 g s i m
AT BN, AT DR 6B R 20 A5 %) 7 287 2 T i 58
i (Tappe & Glanz, 2013), 4284 FA% A F I HY
RN MEVAT et BT T
Y, AT 2 F 3 & A C BRI ¥ i (Neal
etal., 2012),

FOR, AL S BT 208 U B
PR, BRI B, BRAEMRIERE
BRGNP, RIS 2T 015 00 5 2 AT 00 R M
1720, 75 T B R > 158 35 23 WAy — o RO 00 1 24 7
Ko Fln, SHBHRE SN S 3 1Y 5= m) L F
FLEG T, AT S0 AR B T A, R
K B 2 Bt 1Y 8 3h 5% F (Rebar, Elavsky, Maher,
Doerksen, & Conroy, 2014), TIEAMIE ZH, 17
SRR BE TN T 4B R 15 AE X 4 55 1 B AR T Bl K
T, (HSEA TR B E L, 1730 R
Wb T BAT SR R R R 0 B R B KR
(Maher & Conroy, 2015), ItAbh, Hr 485 B 1) > 15
2 AZ B BRI, 774 A A S
SLHRAEEHN KRR U B2 (Neal et al,
2012), P2 ML B AR E R ELA R, A
MR ESNZ R T A S BRI, 7 Y I
T, R 2B T SR SR R A 2 bk H AR
. — BRI E, BAn LA EM, kit
R E AR, SRR IH AT LU 2 4504 B
B AN, ATTS AR AT BB R AT O S HE 3
BB B Ao
213 BEL&ER. AmnEREN S SHER

X B A E B B B AT 2 —Fh B R,
T T Y B B AE — A A Sk I Tl
mF, B AR R A R AL, B RS
A 1] %) i 7% 03 O BB R Y A 3 T ) A5 Y I AR
(Conroy & Berry, 2017), K11, — 460554 (L 5
BV N B AR (Calitri et al., 2009; Markland,
Hall, Duncan, & Simatovic, 2015)5% 5 JE&Hk 48 (Sala,
Baldwin, & Williams, 2016)k ik [ gh 1§ EIFH,
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{H 33k B AR 1 1 [] SO 38 B SR AR 2 10 . AR
AT AR R B ST, B3N R
1T IBC HRIr Y RS BE Y 3h 1% st 307 =K,
B TR B AR I B R B AT A, IR TR
Xof B A T Bl (9 B s AR B0 AR AR (L e B
PRI 3l AU I BT e i 9 155 /g% Williams &
Evans, 2014), Hi Conroy Fl Berry (2017)32 ! f) i
WA S EITEANVE A SRS SR G AAL, A
Ry 6 DR 5 A R R AL T P il LA KRl B R T
BOENENL) . 7356, B 3E BTN A T &1
B, (HMAIEM AT REAAEES . AT
Ml IRER . ARZR IR HEAT, AT A IR
PREAE ik, BEFT LU 3 s pLL an T E R
{R ik HARIBK), AT LASE M 2 s B R (L n
I IR 3 B 5 RS ;. Kiviniemi, Voss-Humke, &
Seifert, 2007), i X £ e Y I Ay I P HB ok 3l
BLEY RIFE R .

Bl 1 BT W] £ R Gk R NI B 4R
. HIVEBI 5 B S 2R R Sk i BE SR
A, BRGNS, AERBITN R AT 256
BB HERS N WA R g R eh, A AR 3E B AT
Bl AR RIS [R] 19 1575 JERAAR 56 22 18] 19 R IR 16 2 Sk 2
EI0AZ, X EEIEAZ PR IE AL R T IR AR A R A5
BE o YA N B H0E B AE S 1 & R BT,
AH G B IC ARG, X A 5 AT DA E R
2% vh 85 YR DG 97T 5 (Lb A AR A AR SR A 50 ) o T2 B |,
A DE LT B B PR SUR YR R T,
A RE L3 7 A — o (A A g o) O 2 B AR
o K, X BRTESY A g BT T RE &
A —Fhabgl, DTG RIS BR MR S 58 R
ATREME o U3 Ab, BK AR — i BT A7 (Associative-
Propositional Evaluation, APE) M F£Z/04F T
oA B T 7 Sy A S A O BEBLAR, A R
AW FE B A 72, BVBCAR R4 BIT A i 72

(Gawronski & Bodenhausen, 2006), P fa 7% 2 J2 1
AP AR, drciZh ke mete; b ASE 2
HERRPEAY R, DU L0 (R 18 I 42) i A A
VERPHEAE (R, 723, 2007), APE A5 75 5 HL B
FHE MR B S IE BOF 5 TPB B8 FE & 2 [l Y
BRA

AL, 2w SRR L 28 SRR A T
Wity B S RGN, AR Y A S RO 6 B
XA R H AT b B T BE 7 . Antoniewicz Al
Brand (2016b)fHF5E R, %72 A i BN 5,
BT A SIMIBZ 22 7, MiNAWRRHAT 1
J&l (Calitri et al., 2009). 3 > H (Antoniewicz &
Brand, 2016a)5¥, 6 1~ H [ [A] 5 (Endrighi et al.,
2016), [FIRER I Sl JERPEA 5 30T R S0 6B 4
TTREARBEBR ., IFH, AN BB
BB AT T RE X 2 AR 09 5B 5 0908 (Brand &
Antoniewicz, 2016), FH4h, AW K B sl
EIEME S B AR AT A B T Y P AT PR T
¥ 4 # 18 (Antoniewicz & Brand, 2014; Calitri et al.,
2009; Endrighi et al., 2016), {HFEHF H sh & BIF A
VB BARSEAT B T B2 1, & eI H 3h i
AT S BOAT I Z A ARG ER . i H
B — TGRS T 25 22 ) iy S A7 16 2 PR3
% % (Antoniewicz & Brand, 2016b), &4 ff 53 it iE
T A SIS F E A A SOk 2 A A A I E
FH2% (Bluemke, Brand, Schweizer, & Kahlert, 2010;
Chevance, Caudroit, Romain, & Boiche, 2017),
22 BHEMNRFRE DR 2 (E

TG BB AT Sy B R TR R I T
N E RS, BT A TR —nEs R R, X
T 82 T ) AR XA A TA N s, T 2 T
AL A 0 S AL S M L K B 3 Ak R Y 5k
(Ekkekakis, 2017), Biddle, Hagger, Chatzisarantis
I Lippke (2007) SCK BT A BLE 730 5 2K

WERE —> ST IS
& + ::::%%gﬁ—————+ﬁﬁ@ﬁ#ﬁ
BRAR BT : S
- (R
23 mm}» i — 8
EWAT R

1 g F SRS E I BHA T Sl SR Gt S A
WRLKRIE: Conroy #l Berry (2017)
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B —, AR A B O TE M2 AT o = 1w Y AR
A, BRI AUER 5 B0 H AR AT A i AR 55 7,
fean TPB. 55—, REJIALARERIE LA RARE
R, HIRBREVE SO AR Al ZUF
AT IR B8 2 B 0 F I 5 (947 3h i 72 1Y g
BOFIr . 5 =, EHIERENS A A R RS B
CAE AT 1 4 S 2 RN 2 19 N R AR B E AR,
Fo G e e B X Rl B IH R T | e
PEEAGIETR K . B0, DI EIRE AR
W B R K A7 Ay i A A A A Ry fel— S NSz
Frigfm Birnyad . 5 H, DMEEAT S R
] B8 S AR I TR S AR B Bl 2 5 s L AR &
ARSE G, I ), JEES T sk 22 (Lt
TNPRAT B ] ) o X SE BRI RY 5E SC T BRGNS 4
PR T AR A S5, R TR A R AR
RS, RVFITERE RNz AL, B
ey St T XS ERAESE . BE S TERE ST R,
X SE AT % H s T ks, B R
WHENS 4 17 HLAE T 35 0E 4B AT R 50 e
T, I A A S SR BT IR M (kA A,
2010), % T X LA B AFTE Y — SR R FITE L
BEZ AL, A ENSMIT T 2 Z M e S S
T A ) — A AT L) e B TR X SR A T
HIRRRE . TINEE (B ELE, EEME, 2014; Hagger
& Chatzisarantis, 2014),
2.3 BHERINRGEERAIE SR

FERIRI 4] i, T Strack 1 Deutsch
(2004) #1342 — v S AR K (Reflective-Impulsive
Model, RIM), Bluemke % A (2010) LA #2E Hy 3], 42
7T IR A A SR TR B RIM, B R
BIEF B RGERTT 02— B, IBAPINREE
L2 Y BiR HAD AT RIS RGERY 5 ]2
R, WA sed EHf 21T o 1 Aarts,
Paulussen Fll Schaalma (1997) 2.5 #2& 1} T 3 T 9
P B B A3 Bl 45 >0 1B SR RS R, R 32 S )
FOPOBURER TN N AT AN I BUR ik S IR i
R 2D B SR AR B AR AR A AR R R
JE b th BUB DR E Y, Bl AN Wi A R
ZIW, AL T —F 215, Ak, Rhodes
FI Rebar (2018)#7 48 t 5 T )2 L= il W R 58
AL, B AR BRI Sk A 1 52 24T 20 )2
IR BT, XTI h BURE R 1T
Bl (sub-actions) T 2 11, 173l 2 [0 1716 A B L ¥,

MHF AT 80 Z 18] XAEAE A %4
231 EHITH

RIM I T 5217 AR, 15 B8R
HNFEAESEAT 05T F2 (Strack & Deutsch, 2004), &
DR I 2 BB 2 R lONBOROE AN R LR R .
IX B IR ZR 2 7 2 0T ok k5 i 1) b 3h R G hont
TG TR S B Bl o A TR R 0K X 4 [ By A
WA, AR LR A BRI E .
AT LA 5 Al 2T I S, SR IR S BT L T
BATHMRNE &R —E, RIM BERFBLEMA5
BMRGTHIATINT, G ZFMIEEM KR,
BIBRGEMERERRE: 17 kIR AT i —
A AT R R4 R R A BT RATAT R, sl
REMVERBEAR . A58 RHE— WOk sl RE M
P 2T ST M P, B AR,
2015), K4l RIM, A —A b 2 o8 2 E ok v
W, WA REMBEAEHZMIT . R RIM 5
APE R/ SRS T B R 1%, PSR 2 )
I A X o 5 n, RIM B 0X P A & 4 J2 [ it
Bl Sz 3R FH Y o T 2E. APE A5 A RN T 12 i v
PN BRI A Ry 0 — 2B 1 A S TR T BRI,
FIEWMARG 2 M LEMRE TGRS 1 fA
(Evans & Stanovich, 2013),

Bluemke %5 A (2010) LA R 51, AR andi
BIER G AP RGN T g — 20, AT
TR A, I H S IE SN 1E BOY RS
BRIER, IBAPA RGO & 3 im B T,
R RGN T7 e gy, AATT5e T fdb
1 25 A, AFCKS BB S8 AR IUR G, SERE 5 T
BN E BRI B IR R, AN RER ST
W BAAT R o BEAh, VPR RIE S EQ01S) I d T
10N BURRGEM 1 MR RS
B B RTE B RIM ASERY, 2R TE & B, WU
e B AT Bl R A 32 AT Ry AR PE R S S
SR IS, 17 B sas, whsh /e
Mo, ZARK; S AN, SRS 5 RS B 5
M) 348 2 J A o T (BRUAT 2 R 8 Y BE ) Y A Y
BEMTEE, 2UE RS SR 0RO,
RZWSI RGEMERER, DA HRIESZEHM
MR G R E T
232 tHiEIEH)

Aarts, Paulussen F1 Schaalma (1997)#2 ! 1) &
IG5 2 R R, B 32 B R A R R A
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B ICAZ B AT R O BBk > Bk E IH & AR
BB B — B ) R BB L R (] 2). JF HIA
PR FUR LA 2 - N E AR AL R A —
PR S Y — B 53, SR TR e B R S A 2
PR 2R (T 3 BT ) o B A6 8y 5 > 188 A T fl s
R IR TEAR KRR B th OB RS E 1Y, L
WNASEE . EWAESRE . AT i s sh a5 (K
2 B araiA 7RG PUERAGS ), A A
W B T A RS 22 19 2 ), BB BN AR DR SR R B
CYNEY-ENIES SUR i RS R KR U
B LA LT — B AR B R 0 2T
(P 2 20 S ORI i Sk 3 T 57 1L A A9 B it
&)

At
BTk
v
B2 F:
L]
RN
AT A

A A

A Zt+1

| seswmsy |

B2 B AIE B ) BR A
YERIR IR . Aarts et al. (1997)

SR BT SRy A0 2D AT A AR — AN — 1R 1Y
Pidi o e HARE 147 M BEA e 422 A 3 by, d
ANoE AR RIE R TE AL T, PR AT LU LT
Ja R ARSI T7 ik R AT R, o T DR XS K

e mEs | mR
B | Hms S

BkiES)

S PSR I AR AR — R R . ln, AT
YA 2 BT AT PATAT N I JE 5, T TR R AT
M de o AR, DA & aT A4, o3 B i
INBETS AT AR AT R o BEE 25 T 34 T, 24UE
(A PR 5 1 B AT il 23 ok i 2547 S 28 i B iE AL %
A Jy B LR RS R AR I K ) —
B sz BAEAE AR ILC Y, FFRES IR A 5 Nic 1
TR R, AR EREZ LS., g kb
U FRAE A DTEAZ T A 2R3t 2 i Do 3t A rh 1
A ZER B R o AE BT 2l 5 2 1B R
B e, X RR A ) R BN I AT A RHOAZ Y A
L B2 Bl =4 B E 2 B B R
233 BERIEH

BRI S I A —FP R B AT R, S i
L2 FAT A 45 B A 2247 M I 4L (Rhodes &
Rebar, 2018), 4K 2 15 5 2UE 1 s HL AT BESE —Fh
2T TG 4 (B0 — 52 e B Ao AR i — i 2 11
1128, (AR —idE TR EHE G0 24 L )
B K153, Gardner %5 A (2016)3& T Cooper #l
Shallice (2006)Y ¥, MAT B~ Bt 19 1 A A
TaX b R, Ay B AR S X R I B A AT N
EHEAR AT, XT8R2 g 1T
BN AT, XN A B AT Bl 1 7 XA VE S R AT B
JP AL LA (chunked) ly H 31877 B947 4 (Graybiel,
2008). IE 3 fiR, —ANWITE LG B A 5B 14 B
T B AT AN 7 1 B IS sh I 45 A D7 T, AR
LS IE] . R e R ) B PA T  T(BK 4k . B
R L RN BEE R RS,
) FAT B (B2 WUk ) R B RE SR I, B 2 )
PR GAT S S IR, X T R 4
FIRESIE L A Sk (AT A H b, P B 1%
3. BJE MHREREIE B BT — A AT S EE R S
T —AFAT S IT IR IR R A, A AT
BN AN PR B, TR p I Ak R ) 3 )
ERSIE/ YN R

5 S S5

OO frghmpusfd 0 T30 A i

3 sl 5 B it B AT Bl 2 ] B U A
PR R . Rhodes 1 Rebar (2018)
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SR FH IR 7 7 of BT 5Bk 2T A IR U LR
BT R I ELE . 2 S BB R POk (R #BERR 1Y
DB ) R MR AT A I Z &, Verplanken #ll
Melkevik (2008)#& H T —F 58 S w17 1) J5 ik, RI
TE SRS Bl ) sh B Bl i > 15t . Bifif5 Gardner
F[F) 55 (Gardner et al., 2016; Phillips & Gardner,
2016) 5 H i /35 B B B (PR % LAt s A AR
HRUAT 8l 50T B B 22094 )7 47 80 T g2 ) 42
% B PR35 2h ) 9 A A& Ak 1 AT %0& 42 . Kaushal,
Rhodes, Meldrum Fl Spence (2017)tLIA N &
BECEHRTE SR 04T R FUR 2h) 5 00T B BT RE 2
RARA N TR 8GR . BARE I B S
PAT Y B T BE IR 25, (EUS 3 B B T B AR
AR GG e E, BAERERTZ
AP SR /. M2, AT B B nT LA R
U SERSIEESF24iny IR A =3: N SRR 7 N 124 =3
BT B R B AUS 3 9 IR R (Gardner et al.,
2016), B, FIRTFFRFWE S BT REA 2 B
TRIE B2 S54RI 3 5 B0 A 1

B2, FERLL R FE O L, LR AN B
WG PASEREREN, hR% 1
SRS 2 fEE G RE S PATAH PR R T
BRI Ah, PhIR e e — R F 5 T Ty
X, Wz EHE ARG AT TR, BT
TR FEARTFE NFONFM T %5 . R
W, e HE A DR R RESE (LR, BT,
2018), M, HHET RIM 24 h, Bk
TS E R RE R — P EME . AR HATINE 2447
A

3 BUFEINATHRRSZRE

ITAE R ML a2 > U T RL B XSO B
SRR R 7 T TR Y 52 1R (Botvinick,
Niv, & Barto, 2009; Botvinick & Weinstein, 2014),
HAR RL RAIB A R E TH AR, 2
BeBL RSN T EE NS r)shilaT A
FAF ST R R A — A3 P HE S 3 6 52 1) 5 4] 4% 2R
TE X 28 0 25 1F SR R A 25 A S OIS o, B
JE R B8 I 22 432 20 i g e v i 22 (2 e
MAITTH S —MER . HEHET RL MELIEE
P T R 26 )L, R, A L2 RL 19 Ff B2
3BT XUFR GEAS R F) AL 5 4 o )RR B (1
A5, 3T O R R A UL A, G A

(model-free, MF) 1% T2 % (model-based, MB)H
RL/MFRRWAGHI RS | 5RS 2. fEAAY
il 7718, Dyna PMESRMBIE MF 32 5] MB #21i,
HBGE i B AR S AW B R, i S H
FR—BUW SR 74, 432 RL (hierarchical
RL, HRL){R % MF 5 MB #5494 & J7 2% &
RN, XiE—9 T B3 W RS ALY
R EIALH . H, MF By B AR R 8ok > 1t
A TR AR TARYE, A REZVBR R T A
LA AT GE AT A 2
3.1 BUE IR
RL 484 BE A (agent) 7F 5 I 55 1 1% 22 B 3]

i AR AE S B ARAT B AR W B BILAR A 3T I DL K fig
ik 2 [n] U J5 5 (Sutton & Barto, 2018), fE RL
ESHEMA IS Bk S50HE, —k

R R RS € ok N S
R PIRAS TR R i, JF AT 5k
Ko BEeiRZIEN . i L B pLas AH B 32 50
REFANTERRNH . AR Re RN R BT
AFY), EZ B RERAT N B W T Rk A RS
b, IR B AT R () 2 . an B 4 IR, AE
AR BRI B holgE B — R
B S H M%) R, RM—A178) Ao B
PRIR ISR ATIIE T —4 t+1 RS S 5
B Reo 52 BYSRENESRIR LSS 2 RS T R EUN
1780, BREAY H bR A 2 55 0122 5l i /e KAk, i
ia N UYL A7 = NG L

HHPRASS,
> EEk
LHTHFHR,
HHIFTEIA
1 FRERG
D | 3R
' TS,

(I e R ek A L N A e
PEEKIE . Sutton Fl Barto (2018)

3.2 BUFINATUNRGRENIEE

RL A% Lo [ RS2 6P PR 285 =47 3l E 6 (T30
IR REAM T, HE AT s p . — ki
RO R PR . — PR AR 2 5
HEAT(EAETHEY MF SR, ) — MR R PR A Y
CR I L4 R 80711 MB SR, FfiJS FE ok
PRI R EH NG . MF S ) R GE 0T, MB 3
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g iy B A5 E 17 2R 5 AT (Daw, Niv, & Dayan, 2005;
Dolan & Dayan, 2013),

ML HRA B BE R, MF-RL 224058 B0
SEFRRIATAEY), AR XA A > v R
Z i Ak i3 1 17 N (Gershman, Markman, & Otto,
2014), B T IREE R A, AR, BT
{H A A% (M A $0 2) A7 i, Fuip v Hopk
Mg o 3K S AT LA P 167 2R 1 12U 9K 3l 1 27 >0 1
DU (LE i e 22 4327 2 3 20 #E 47 1 4 58T (Sutton
& Barto, 2018)., MF 5l 1) B f & Bk = RT%
PE: YIRS KA SRR, B E &
NGAFEME . B TR R EE T8 MF R
W 2J Ak, Rk, MF-RL MRS EAi3k T I 40
IR R P —— X 4 il A A ) AN R

HHZ T, MB-RL J24E/K 2 A A1 I HE &
AT . MBS LN A 1L A4 1 X3 A
L, MR EWOEEE, T RAE R R AT R (R
BRI —5) ., Wik, 5 MF SRR AR,
MB RS ATG LR AFH . 0] LATEA HF 2 )
ANBEAL LT, S0 A8 ORGSR H R
SRIMTHAT MB SRWE AN AT sk S b [ MF S o 2 0
£ 1Y ) [E] A %S JR (Daw et al., 2005; Keramati,
Dezfouli, & Piray, 2011), 737k, TPB ¥ & W IR EE 11
VEFI(He sk H G . 2R A, BERE AL 2 S0 5
PR W) 1 25 ) R B AE £ RS 5 AT S 45
PR BEANEGE TMA S 3, 6%
WA 23 PRI 5 90 5 2% 1 258 DR 3R 0 AN AR 1) 24 R e 7
AR LR, R T R LI R X AT R
MVEHIFLE R 3 %, 2010), XM T MB-RL
rh AR AR
33 BUFEINATHNRRFERE TSI

2 ] — A H A E AR S5 I, DR RLZAT
Y2 JEAT B 1Y JE R (MB), HZ X — e AT
AT BRI 25 2 )5, MR8 n] LU i 5
S [R)— AT 55 R S PR AR AT AR ] 1 45 SR (MF) . S
EIERAI RS RL R T —Fh 5 4 (10 nl &
WIZHLEI, IAh MF 5k MB &G IAT A1
il 2 e TS RGT R A 1 S A SR AT ShE AL T
(Daw et al., 2005; Daw, Gershman, Seymour, Dayan,
& Dolan, 2011), R RL HEHY 3R FH (43 b 3474k
PR —F 5 S vh S b3, LT BE B A T T
A 5k, B A G 32 AN K ORT BE S B
(Evans & Stanovich, 2013), J&ZEMfF 57 54 m] F—

FhEh A8, WA RGUERAR S © 70940 X 7T 48 1
K547 81{E (Lee, Shimojo, & O’Doherty, 2014).
Ft, 254 MF fil MB #5504 2 f 20 (B £
Shy R 23 1B Bl BB A A, TR [ (AT Sk 4
RS (1 B By v P el 7 A T AT R o
3.3.1 Dyna th{EZEMH

FrEE G NAT S E LSS, —46 RL
RUGA LT MB R MF 2% 2] i) B0,
W, Gershman % A (2014) % BUAE P25 L SRAT 55 1,
ZARBEAEI L F T T T REE, RS — T
55 R T AT B i L (B B T MF )
AL H) . R T BRI — & P, Gershman %5 A2 H
MB R G T — A58 8 WA IR i #E, MF &R
gl LML ez o] o JFH, ARSI AT —A4
REUS A XA MF 5 MB R4E1Y Dyna 2244, &
5 Jii/8, Dyna 2249 H 17558 2 H MF &G HI (o
VLU N TSR R AT PR ), MB R 4G5
B LR % MF RS0 (7 P B L SL R 56 2
]), W LAXIAT 80 A (a1 . PR, Dyna 4444
P AR 0 R T A SR . BT
MB R G M1l 4 D5 RS -1 T s, SR 5762 15
(PR B A TR Sl AS DL — UK 4 R il B IS MIF
B W e Xk 57 e aBvi e =S I | | YN RS N
Byvhag ] —F

MB#4E

U

MF&S

AL

FIBhRE

B 5 Dyna MEZH
PERISE U . Gershman et al. (2014)

Dyna B4 5 150 20 05 1) 27 >0 L&) e % B 5
WOk 2 1A ) AR T, S H AR R e 2 2
FORMATINE, (25 Bbr—By B3R, W
M, ARFETFRATEE N T BUR MF 2% 2] 45253
i RL 3%, W17 i, 23 MB £
il (Dezfouli & Balleine, 2012), X A g & i TAR i
M2 RL DRSEAT 55 ToTk A 850 o0t 45 R U
2] B R, MR ST 55 h i MF 4 3J al B
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52 e Al 0 955 K 0 ) SR, L T T B R R K e
Ho A JaXE MF 242 (058 Al BE 5 27 &8 11 52
AR 55, DA A RO A 3K > e AR
332 SEEEES

HRL ) F % H b5 /26 5 2= 04 [ 853 il i 24~
JINTR) A, 3 3 ) St /N T B T 3 1) e e Dt )
By H BRI SC, A4, 2017). HRL B9 0 JEAR
B A G HLE X 2 2T AT 5 54743 f% o Sutton,
Precup il Singh (1999)IF 5T H, 2= T 55 w4
A7 T BEFE T (options), JfBf I L6 3% PRI g —
AR AT M A B R AT h e h . — ANk HE
AT LB A R B 50 LR E AR T 4 — S SR AT
MIATEhF A . BERRIUAT LAk S RS & R
TSe A, A S50 U M 2 > B S AT 55
R, Wn] LIE & MF J7 2% 2] (Botvinick et al.,
2009), o HE 5 % 2 8] — A 17 3 8
(Dezfouli & Balleine, 2012), P, HRL ] L% 43
4 MF-HRL Fl MB-HRL.,

HRL NSRBI A aiff R R, IR )7
B AR R — A R oT i #E He T BE R A R Y
(Botvinick & Weinstein, 2014). Pl i i # e Ak )7
K PAT P = 4 T Ok 20 OF B iR
(Keramati et al., 2011), 1L )220 A4 o5 IR 0] |- 4R
ATLLE L MF 2k MB (B0H & T B A) 0 7 U3k
1o an, arLLE ok B bR R R g b e
SEHT I AT 37 1 R BT IR 19 H bR (Dezfouli
& Balleine, 2013), ] AP ATX} MB HL&I Y MF
2], Cushman Fl Morris (2015055 £ M, I~ A
T g ) A R R e H bR SRR R, TR R A AR
RIemple 0 Hin. W 6 PR, ZEZERT
— AN R AT R I AR AT Bl 7 A I Rt 2 Ak e
[/, &y MB BRI AL T — A PR X 7 8 2% I

N
/NN
AL G

AN AL

R Cushman F1 Morris (2015)891R 1%,
MB BRI AT LUGE AR 46 9 MF 647 B R £k
AP R (AR LT 3K ) o IX SERBE A I B A H1E
JRRY, MR T — AR RS D ARG
18 ) B H bR, B2 G 4T LU
TEAE S5 K

XFf MF /) B AR B AiF & AN —BLAT
i T AT, Sk 2 i B A R 20RO,
LB TR LAF W0 DR 2D SCTE  d,
— R 55— R A AT T U PR,
AR S A AT 4 BT A D B NEEAT T A RIS
BRER, AFZERDMNATIE, I m T
)£ PE (Aarts, Verplanken, & van Knippenberg,
1997; Betsch, Haberstroh, Glockner, Haar, & Fiedler,
2001; Verplanken, Aarts, & van Knippenberg,
1997). MASTT EoF, A FU 45 59 A4k 2145 2R
T3 2D T AT R R OH A AT Bl B AT REE .
34 BUFIMATREE-FERENED

(EE:N

W RL MR, B BT
TAE IR, TR T PREE SO 8B 10 A7 o 7
P HEATARZS TR, JF Bt 45 #8008 35 R L B9 22 Dl
R Ao BB R AN IR R B B AT O, DU R AR AT A
e I (B 7). B, B RT L E S W AR e
HE M EATEZ): MF RE(RS DZIMFRLAR
P2, WG EAE 8 S AT TE N Y B > 18R4T
iy MB RGU(FRSE 2)ilid FME S EWAT
R 2 WA B 1 I3 4V T2 A2 Ay SRR 35 1 32 LI
RPN ARAEAY, R im i) o FRGE 2 BN TAKAS T &
g8 1 WA, IS EE R IO 2 B A Sl
PRI (LR 7 iR ST 148 RS 2 B9 B
), WL ARG 2 MRS 1 MEH, {25 Bir—

RS
- ~
s SO
// ~
- ~
s So
e ~

/A / AN
/
, \\ , // \
/ \ / \
/ 4 / \
/ Ny ! \

/\

\
\

|

|

|

|

/ \ |
7\ I

|

|

I

|

|
| I
[ U
[ v
| !

Kl6 BTN R S ORI H iRk se
YRR . Daw (2015)
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B BRI LIE 7 RS 2 1810 RS0 1 L
isk)o BEAb, WURGERE A—FAH I BME B9 20
B RS S AT B R i, 1EIT i — 08
HUB= 8 i) 4 o N RS ) el T B R B R I 4
BEBLZRB T RS 2, AEFEHE TEZD
BRI BAT NI R RS 1, ik 25y
BRI RRICRIH I

K7 sl TP T R R IR . 3)

FOUR, RRE BUIAE BREEREAS 1 Sh0 Bk >
BT R, PO R T8 A S s R L R
T A A AR E R o3 R | AR 2 ER
A BB Gk 5 %, 2018), AHOCHISE
RW, BT R ATHE L BRI AL I 2% DL K
BRETILEHE R R B = HRE, hF
IRBERENS W35 S B R 1T N (Althoff et al., 2017;
Aral & Nicolaides, 2017), #H4b, STHREEAT AR
il 38 AT LA 43R B FI SRR il o DX T A
Al (R, PR A Al N Ay 2 1 2 B A B
Xof B (AT Sl 15 AT, AR TS A IR
PR, A BT B SR B, xS N AE
P RS2 AR R A DR U] 2R (Ekkekakis,
Hargreaves, & Parfitt, 2013; Rhodes, Fiala, & Conner,
2009), HMEBAZ IR X 5 FWMBIEAT O, W DL i
ARIREA At 23 v 3 4 190 306 ) R 18 AL
SR B R i TR SE B (K %, 2018)

BeAh, WfgAE RL HEZR Py FISE R AL R %
R NBIEIRAT R, BV AT 9 U2 TR I 1
T — AN 7E H bR . MF-RL 2 AR 5 5 26 17 30 (1) 22
Jil D3 s SRy FL Ay EAEAE AR 0, fh MO LT
—Ni 2D B AR AN . AT LA MF-RL 440 T
— AR, AE X RS AT BN B (FF i
{ED) A R 1 5000 o o5 — 5 T, Y BRPE A O T
MF %> i3 # (Kurdi, Gershman, & Banaji, 2019).

WSS P8R R 3 L0 B R AT, B4R
B AHEIZ TR I BORS Z Bl &= A AR, Bl
J&, MB-RL -3 26 [ B HY AR )R Bl i R0 CHE v BB AR
1 FAEJE 20 BUB S B E 1), X AT A APE A
TR (Conroy & Berry, 2017), Xk —H R
AT, GBI A [R] I 45 e R 1R R S IR
X A S e 1S HE AT RAE, B A [E AR T LI A
- NESR BRI R A TR, M RL MR
A N R DR 1 SO, B AL T 7 09 LAt . 431
YA NI X BB 1 FRAR BRI AN (L o fi
FERIAR . S AR BT . ] Boat & S R
GHTY PR P 55 AR B8 (L n — A B Ay R 2%
SR A SRR, PRI B AR TE sl R 4, TR
2o AR ) T B AR 0 SRS B A, iR
AN B R E Sh R A R, T UE AN
RIS (L B RPN . X s MR . 2R
R RE AR ), IRATEm T A ARSI E
W, B AT AT s HE A S i A
IRt andd AL SR B . MR . BHEAA), SFEOT
AT B IRAE = T4 0 T 1 BT B0 .

SZ, RL A MBHRH SRE RN B
UM T Z N ESEE D), X5 SEER
SIS REAA B R XA X ). %, i Bronfenbrenner
(197942 i A R G, 1E Ry it 2 A A
R RAS, B T MR & Bk E T A0 B 520
H—RINAERGZ T, XN RETHE S
WEAAE R LW AR R . TR &E
W RV BRI 3t S A S = AR B Y
HEPLH, RIPFE RERRIKE G A
zfj(Rhodes, Saelens, & Sauvage-Mar, 2018), XE{
VERR/RFRATT, 1 4 0 22 R AR IR R & 0 3l s rh
B X BIRAT S

N

BT Sl SR GBS A 5 B 2 - 2 i i
P A3 IR AR R (2] B M AT
B, EAALTRAN TR B R AT O BLE AR R ) A
A, WAER T FREES A AR > B SR i a4
HT SRR JFH, TR
i H S RO O R A R S B A S ik Rk,
AT DLEE L i R SR R T W SR AR AT o
Gb, B URIE S AT REE — R EOME . 2R IAT Y
AT G o B BUE R G SR T
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Dual system theory of physical activity: A reinforcement learning perspective
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Abstract: Exercise behavior theory based on rational decision making is regarded as the dominant
framework for understanding physical activity, which provides valuable information on cognitive constructs
linked to physical activity. Behavioral interventions based on social ecological model have attracted much
attention due to its better performance. However, recent studies show that exercise benefits cognition and
current sport environment do not promote the formation of individual exercise habit, so it is necessary to
explore a new theoretical framework to clarify the formation mechanism of individual exercise habit. The
latest framework for explaining physical activity is dual system model, which promises to provide a broader
perspective on motivation by considering the non-conscious and hedonic determinants of physical activity.
Multiple representative dual system models associated with physical activity, on the one hand, from simple
spontaneous path to context cues and exercise habit, and then to complex concept model highlighting the
role of automatic affective evaluations, the construct of system 1 is elaborated. Combined with system 2,
which is concerned by exercise behavior theory, they offer a basis on how to build dual system model for
physical activity. On the other hand, through analysis of the principle for competitive, cooperative and
hierarchical control of dual systems, proposals are provided for the control of dual system model. Canonical
reinforcement learning framework explains the principle for construct and control of dual system model: in
terms of construct of the model, model-free and model-based reinforcement learning represent system 1 and
system 2, respectively. In terms of control of the model, Dyna cooperative architecture and hierarchical
reinforcement learning provide a reasonable explanation for physical activity is more likely to be a complex
combination of actions which is hierarchically operated with a cooperative form than competitive control.
Finally, the exerciser-sport environment interaction in reinforcement learning is put forward to explore
exercise behavior from a brand-new perspective.

Key words: physical activity; dual system model; theory of planned behavior; exercise habit; reinforcement

learning





