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H &85 2% 2] (self - regulated learning) J& 45 2%
A FAETCINFL B HLAIAT O B RERR R 2 5 IR 5L B A
A = H — FF o2 2 i 2 (Zimmerman, 1989 )
Gureckis Fl1 Markant (2012) A b H 3 895 2% > &2
A A ROk 1 2 ) 2 D AR B (CAn i [a]
HERR SN SO ) 1 2 20 O 2, BAS R 3l 3 U R 2
> HRSEORUE B AR = ) AR BV AR TRk
ML) CE A A2 45 B A 12 2 70,
B IR 7 AT 55 R Bl A, X — 1
AL 55 (B HCAZ e AR T 2
il ( Markant et al. , 2016; Ruggeri et al., 2019;
Voss, Gonsalves, et al. , 2011) ,

3 15 2 20 00 B0 DA R B AE AR B B
3" (Data — driven ) 1 “ PR KUK 3 ( Decision — driv-
en) W LIS i B T R A A o) O R A B0
e A EAE B CHRT 5 30O 8 08 1915 2 ) LR kA
HUTC Ay, DT I 2 2] 23 0F el 3 2 ) R
( Gureckis & Markant, 2012; Markant & Gureckis,
2010) , 3% — WL s 5 W45 2 B9 SO AL 18 s S5 A
FI 32 38 £ A4 AT Ry AR B 3 5 10 42 % B (Kaplan
et al., 2012) Il ol #& = AL 55 2 5 B L K FH i ik
PR R 77 AR B B O B 25 A (CAndE TR B FR Ak e
B E T %I WL (Leotti et al. , 2011) FAFEF, BN

AR ASCHS VEB T A R0 R DU, B 32 e R AT S AT
SR AR . AR G B, o B A b e
G AR H AT R R U0 HEBRAE B SO X
A WSE I WS R AL HE BT (Yoked Design) ,
B BE 45 2% > JE . ( Huttenlocher, 1962) | & & A & 4
WeE A A Z R B SR B, A R e 2
27 A JERRE (R R, LB PR 5¢ A 32 D S ok 19 1A
FNAE A (Markant & Gureckis, 2010)

P A A 2 T RE 5 A 55 TG, R il o7 )
() B 507 > I 3B AT RE S 2 2] B AR AH G , I | 1%
HEFr 2 N B9 F (Lu et al. , 2020) . Markant 25 A
(2014 ) I\ B Foi 9 27 o o B 2 /A7 18 Rl Z )
FIR) 3 7 P A T 0 S AP 0 4 o R B o 2 R A R
R B FE & 18 MARARYE A B = S sh HLR S
I TR S B 5 T B g R AR R R R AT B R
XF A AR B Y | 2% 2] H AR A B9 N 25, 31X Fil
SEPVACE E RN U NG GRS BRI e TRk v
B, WG e AR S ) 3 7 P A R DL R sl
¢RI (Markant et al. , 2014 ) , BPAAE 4% i 2% > [A]
B I, 1R U8 5 2R L 3R BE 2 H A AL ICAZRIOCR
Ruggeri 55 A\ (2019 ) >R J B3] R AR BC XA 55, 72 L
P R B TR R SR, H R R = — A )5 Al
B WA TERETE = B 2 2 AT 55 ] b R
A ERE R LSRRI .
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FFRIN, 32255 AR BRI R R RCR B T
BT RE ), T i B AT 55 5 AR A0 A2 W BE Al 1 58 i 3
it LT o3 A VAL AR 3 55 AT 2 i 2 2 H bR Lu 45
N (2020 ) f FH 2 500 2 S AT 55, R 22 2 > 3 5 il B
R i, A 3 e ek 20 45 5 I A N TT A 2 Ty
R E s 5 07 S8 N (2023 ) 1652 ST B 28 I 45 A v
SR T A A HERE T ) 2 2] 35 BE T A 50 3R
ZEo 1) iy S [l 15 B A0 22 A5 B, b 0 RN E 1
HAMATT LUE 53 7R A7 R U0 A R 1) 26 1) 1) ok 5 5t
B R BoE 3T 28 54T 55, KB A E 4167 51k
BT RIHRN,BRAPFRAEX — o B ol
oz 345 AR AR e LA B B R K P Y
AU

FI 3= 5 ) 28 AT RE A2 AT 55 TA R A2 2 i ) 5
Wi o Markant 55 A (2014 ) IAH 7 F 5 10H 51,
AR X B B R A B0, B R R A R R
FEM . 2002 VR — T i 2 2R 1IN RN 5
(Anderson et al. , 2001 ) , AN AT AT 7E BT
YEICIZ Of i 25, 2016) , i 7 TR TE 13 ) A v
FNZE I LA, S B0 R0 B vz Ak o AR 2 0 42 ) AT LA 3
S TCAZ 5, G 9] B #) 4% di) AAA) TK AR e ) T AT
1012 %P5 (Sweller et al. , 2019) L) £7fif Al 42 B2 1)
REA X 27 > KA 48 1 A3 ) 1 R 1) AR A U1 ( Mar-
kant & Gureckis, 2014) . {H2K 5= > AT 55 4% 00 78
THRUNIH 98 538, 4> 1A 75 X8 26 1) A 3 2k )
(] 2% S AT MRS RN 90 o PR I AP 4 4% ) R R A0 Ak G
Tt 2 AE R 95 e 28 5030 R TR B i T BT ok
UK WL, R AR S S S A A T A T Y
2RI HE— 2D B TE A 32 45 A (TR T A
> ) ISR A 3 B TR SREASL ) | I 2 2] 35 5 1 o
Z YRR X T RE 51 & AR E AT SR A B
PRZNHF BT IR BE 0 T8 G, AT Bl 58 22 1Y
FRIE . IRGEHRTEAR B FEH KT
R b BV FHAILR , A58 5 T 28000 4 AT 55 A = A
SEE g LG I A T Y 4 B PSR, R T 2k
B ALK g 3 F I8 5 2 T e R R b L

SEi R R Bu R SR N e S W VS SR ]
TG sh, Voss, Galvan 1 Gonsalves (2011 ) {fi =
[A] #% ZZ J5. 2 ( Spatial Exploration Paradigm ) L) 2% £<4>
P2 Al HRNICAC , 77 2T 3 7T DL SR R E ks DL S
Xif P 5 B R 4 Y S I 5 . Ruggeri 55 A
(2019) J& 7 = i) PR R w2, oF 5 2 2 % 7 5
(sequence entropy ) & R AL HAEE A% IR R AT WY 5
Gk MBENLE , 45 8 K BT 90485 2 2 ) S50 Z< )

T, AP WP (5] G s D2 [ A ) A ok S 4 i il
PCRCR . ABTEZE 2 ) h A T A e Y S b o
(A, A,A,B,B,B,C,C,C,) , AR ZEHIFEG] (A, B,
C,A,B,C, A B,C. ) i 1) S 45 00 7 51 (A, A, B, B, C,
ABLC,Co) B R T IR = 2] o 1E R R AR 2
(] 3 LA DX 3 K 28 53] AR 4910 R AL P AR ) A Rk v (i
B2 ) BT HE R Y B 4 AN ( Brunmair &
Richter, 2019 ; Birnbaum & Richter, 2013), Fit, H
F A 27 > 5 AR 24 Fi o > H BRI 2R 5 gk
18, B 10 BEAIL A2 55 1 7 91 A] BE A Ok S 43 2R 0T
BRM, M, AT T EHRERZEX I AR
P 2R 20 5 0 e AR DL R A A A 2 ) 1 BT R
B,

AW e T2 00 27 2 AT 55, R LB e i Fn s
PR IE 2 5 TH A Fe 1 4 A A, LUK
96 I Y o > 00 A v A 55 b AR R PR ML A
SRS 1 Y 2H A A ) 2 TR) B I ik 4 A
FF 51 5 5280 2 [ R 5 20 42 16 27 > 18] B Fn B 4, e
BEERIE S S 3 1 F I A 281G x5
(4R, IR 15 2 i AR 5% A4 91 e SR AR Ak K
MR o

2 Sk —

2.1 RWHE
2.1.1  #Hik

ffiF G * Power 3.1 ZX (¥ effect size 5€ LK
0.25,a err prob & & & 0. 05, power X 5 4 0.8 i,
T AR 56 N, RAHFAER KA 64 24,1
IR 19.72 (JuEI R 17T 225 %, SD = 1.82),
IR B (B I IEH . g BEHLr BC 3 3 3
AR, AR 32 A
2.1.2 EIM#

K] Birnbaum 55 A (2013) fY 52 56 b1 KL, €2 45
16 Bl [ 4R S v B SCAF AR 0 W8 S 28 B0 6 gk
F Hod 3 SR T2 T gk R 2 o T B
Beida XA B R 3547 9326 . B RLE 5T PsychoPy3 it
PR, SE 96 A BUR 6 U, R A% o PRy
1024 x 768,
2.1.3 Bit5EF

KB R (2207 A3y )
B ] B, B T 2O 2 X A 2 ) B i
i, B i o e sh H WS IR T — Bond 1A B 22 HE
PRI £ Ry TH D RO L 09 43 28 E o, SE g0 i 72
£ E 2 T B B 30 B B R i B B, S 0 R B AR
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P ) 0 AW B 22 o A A5 R o, I 28 Y 52
RN L F (1, 62) = 38.94, p < 0.001, 5, =
0.39, IHEI A HL&Gi(M = 0.61, SD = 0.22) i &
THE S (M = 0.51, SD =0.19), %75
FRNAN B AURE 45 i A 2 8] B I TR Y 2
KIBEANSHHERARE, F(1, 62) =
1.83,p = 0.18, 9, = 0.03, FHELHAEH AR
%, F(1,62) = 1.11,p = 0.30, 5, = 0.02,

SR EW TR A F A0 ] 8] bR R A
SNBSS HTR . T 2 PR E AR
T H FEHIA R H A I R AE K H E
P BE A MGE S R ITH

3 SZmG

3.1 EBWHZE
3.1.1 #Hik
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No FHEFAER R A 64 2, F B AR 19.56 (FE
Fil b 18 2 25 %, SD = 1.41) , #RIR AL Jy 5 (£ AL
JIEH o #al B AL 4> Be 2 [ 3 5 A L i,
432 N,
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[ 52 58—
3.1.3 git5R&EEFE
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e B B, A 3R Y 2 4 R E Bl (A A2
A N EZET) B A 16 A% ST 1Y 25 A%
HEA RN REAG 27 27, 7F 2% 2] 3k 72 B I o5 B s Y
3R (8] i A [ 3 S ST, DLSE % A 2 T B R B
i o Al S 6 3 P X ) S 58—

3.2 HBRESH

P23 64 Al I R A RFE WL 1, 2
(MRS  TH BT ) x 2 (% A |y L4
PR ) 0 I 5 25 3 A A5 R o, K 2R A 52
ML F (1, 62) = 76.28, p < 0.001, o’ =
0.55,IHEI R l&i(M = 0.65, SD = 0.17) & 4f
THE R WS ( M = 0.54, SD = 0.18) ;2] =X
(1) RN AN B3, 4 ] 2% > Ta] B A i 3 3R
W ERG A EF AR E,F (1, 62) =
0.54,p = 0.47, 7, = 0.01; B #F L HAEAA B,
F(1,62) =0.32,p =0.57, 7, =0.01,

S FWT, [F] 42 o 2 > TRIBR AT 0 3 =45 51
A, AR 2 N R UAE KT R . L 3
HE— 20 R H FR R AN R A B DUR 5T R K
B FE R 3 IR S Be AR B AT

4 Sy =

4.1 E®/HZE
4.1.1 #Hik

G Power 3. 1 ¥ [A] 5250 — , T B AEA & 56 A,
IR AARSEE IR 64 24 - R4E IRy 19. 46 (L HN
17 225 % ,SD =1.64)  BRIR L J7 50 IE ML J) 1E % o
LB SR E) {1 R RIS R 4% 32 A
4.1.2 SEIGHF#

ZETS
4.1.3 Fit5EF

FHBRH R (=25 A3 s H)
Pl B, BRI T BA T A > (] B IR A
e 91 B Fa ], 0 42 1 4 2 H i oE 4 — B o )
PR, PR B IH B R ORI R 09 0 28 TE A %8

BB, BRI EAE 16 EA% B A A
17 4 B B0 AN B A2 R, AT DA HRUAT: 3 — A B A
i A B ] R 2 >, Ho BN A2 B el FR A
ANRTT LUBE B 3R [ 16 & B, I Rl 5 5 i T
R — R o ARSI AR W S g —
4.2 ZERE55WH
4.2.1 HEEWR

P 64 A M R ILZE R R 1, 2
(MY 10 B ) x 2 (7 05 Ay 2L B

P ) 1 A0y 22 45 R R T, D 2 A Y AL
@, F(1, 62) = 85.58, p < 0.001, o =
0.58, IHEIF & (M = 0.63, SD = 0.17) i #hf
THE S (M = 0.58,SD = 0.16); =) )5
EHNBE,F(1, 62) = 7.87,p < 0.01, 5. =
0. 11, [R] A 42 il 27 = 1l B st R 2 it B &8 1
SRR R W L T AR P A BAE R
B3 ,F(1,62) =0.20,p =0. 66,75, =0.01,

B A EEHKEER AR, IHE R E A
D L &/ Sy AR &, 1 GLM (1) MANOVA Xif 52
55 1.2 3 LT HR G A0 BT, 45 AR R BT B R KT
X5 1H & F0 B B R B S B G R i 2 W
Wilks’A = 0.91, F(2,93) = 2.30, p = 0.06,
n. = 0.05; IHE LS B 3 7 i K 4 35 200
#,F(2,93) =4.69,p =0.01,n = 0.09; %K
g B EEGIKF ERO g R, F(2,
93) =2.93,p = 0.06, 1712, = 0. 06;{#i /| Bonferroni
LT 2 IR EIRE A kg L, 50 3 1A R
WHEES TLR 1 (M, = 0.12, p = 0.02,
95% CI[0.02,0.23]),525% 2 Y H 3 57 28 F0 52
Bl ERNGRE(M,, = 0.10, p = 0.06, 95%
CI[0.00, 0.21]),5C55 2 ML 3 ZERARE
(p =1.0) 8 R st b, 505 3 M 1 25700
G HE(M, = 0.09, p = 0.065, 95% CI [0.00,
0.193]) 5580 2 ML 1 2R AR E(p = 0.27),
SIH 2 MISEE 3 M ERARE( = 1.0),
4.2.2 Z3ITA

ERR I WNER T WS —14 x 4 1R
il e NN (N VA B R (ol o E D = e
AN R ASL B 0 JIT A TR 4G, (A5 B AT e 5 R AE IE x
My e 22 BMAE—DERAeRIE N 0, NER
AR AT ANRE — 1 E#IiE R 15, ids%
TAMKRTE R 2 T h A s AL s — A A AR
FE3), 8K 5 i 5% 7 9 4 A 19 ¥ 51 9% ( Shannon,
1948) . WA 8 52 gk £ ] — sk B R, 00y 9 4
A R 2 AR G Ay B R R A () g —
TR A BN AT ) |, 90405 D)o A X 28R 5 4 2R A4
Bl BLIE B8 B A7 &, W0 20 90 o AR v (G i A
HB LA [] i 43 232 A7, W e RAEL A 2. T7nats ), 803
BRI DL e [ 3R Y 22 S 3 A R AR ) T g 2R 5
FEAGOR | e R (E /R 3R 2% 2T 3 0 288 1 Y e R
R FUEE R T, (8 B R AR 36 27 27 38 X 28 03] 17 228 B
MO BENLATC Y o B 2 2T 5 G e AR AE N e
1B 1Y P 48 B FE 28— F8 2 ST R IR R E A I Bk .
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(a) Entropy=0.50 (b) Entropy=2.13
& 2 (a)Entropy = 0.50;(b)Entropy = 2.13
L2 * I 0. 1175 VIHT B R 09 i S 4 o PR AR 1 gk 47 2 o0 26 1
17 F * I W23 #r, MRS AR EIR = 0.19, F(6,
8,51 25) =0.99, p = 0.45]; F- LIH E R sl 4k K AR
ﬁ ISR Nl A CI= o T NI WS i [ Y R
cdl [R*=0.13, F(1,30) = 4.58, p < 0.05],%5 4 %
Sut block 114l 3 IE i BUI B BE R4 (B = 0,36,
T ool t =214, p = 0.04) , HA% block 5 5L HER
§07 _ IS GRAE 22 5T 5 00 (A5 D056 ) i 160 T It L 5
' W, 1T RS il ot it R
0.5 L . L : !

1 2 3 4
2 3] Bt Block 3

3 BRFTHASR block HEFIHE
("p<0.05)

fii ] Python 3.6 155 i 32 i [/ Fe 4 5 2% > &
B34 block fIFEFIM (M = 1.37, SD = 0.29), 4
WYEGE TS R 3 PR, 55 1 52 255 6 48 block 1Y
7R 5 R B S R WK 4 R R T
FFR A T A A O S B AT R A S B A o) R R R
Ak, WS AR 20 v B 9 9 1 AT B DR R R A
T 200 B R BRI B FRO B E F(S,
155) =5.14,p < 0.001, . = 0.14 %5 4 % F 5
(M =1.50, SD = 0.37) BEE THE 1M =
1.14, SD = 0.46, p = 0.01), % 6 % J¥ 5 4
(M =1.47, SD = 0.36) EEm THE 1 8 (p =
0.02), H Ay 22 ¥ kB3 W EM(p
0.05) , U6HIFHE 2% > JE R HEE , A4 28 51 3 J iy A8
KEABEL,

LI 1 2 6 % block /7 FI M 1E N A AR &, IHIE Fr
(153 28 )4t Ry TR 7S g iR AT 22 on M [l A [l )5 A5 A
WARNBEE[R = 0.32, F(6,25) =1.94, p =
374
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5 Zifritie

AW I o 5% 8 e i E O AL AR AR AL,
A T H RS RTB P IER . 2P2R%
WY, M T e WA ] — AR A LR AL = 1 3 45 ol i) o
] B ) I I R B NP AN A7 1 R 252 2T 119 532K
ER AL B E R 5 T B S ) S R B T
AR 22 2] (9 73 IS AR D B, i = 2 gk B RO A
1 5 e 5 AR Al 3 — 20 3R W A A B 7 L6 ) B
GPSL SRR IR S DB -
5.1 EMEBESFARBATEINERIE

B 3 AHL, FLag b S 5 PP 8 AT 45 R A
f IR T 410 JEE RS R A . T A O
AL 28 D 1 AR B o A — 2, B 3ROR T A 2
(g e 5 J0 3 B0 A DT e 3R 8l 7 X ) i e Y
(RN SRS SR LRI IR R E R U N7 S
I 5 25 2] 2 T i B e SRR S A A B,
BRI LEA 2] B AR LA 57 20 36 By (A2 ke 1ok
VS Ao I 28 R 2 i 2T ) I AR 5 ) R v R R R
Wi 356 56 (N8 43 () A 0 0 A7 JE 48 AN ) 2 S5 4 31
AT ) o FETF NG L (Sweller, 1998) , H
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0.7 07K 0.7
0.3 ' s s o : ' 05 : ' '
0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8
FRAHREHRR R SREHRR BRI RIEHE
(d) ZE4%block (e) 5% block () ZB6#tblock

4 FIMBRE1ZEG6%R block HIXFINHESTHME

FRHH LSS5 B AR BAE A L AIA B A BEFR
A AT SR B g T DA 0 R R R R A 4R
T ROk . AR ) Hg T, g BRSO
55 OV M R R [ 5 A B 4 AT O R AR R
2x5] & I N S 45 1 BT (Nelson & Narens,
1990) , 3 1117 9K 2 4> 1A £ 47 5 W A AL, 3 Fb 2l 258 55
fift B 3475 2H RE 98 M 4l 52 I 2 &) T SR i — A4 X
LA B AN T BE (Markant, 2018) , 5240 3
A ST R C R LR T —Mk, A
VA A BRI A S RI N — B 75 R
R, T2 23 Bl A 27 T 90 A 2R3, ) 3 2 Ol i AT
B, HHEA B T A R AE S (H PR B2 e SR AT
B, X LA S 3 3 5l 7 P 2 SR AN ARG A B 2o A, TV X
5 AR 55 FE 2 T BEAT RN T .

WF 5T &5 3% Bk — 2 SO I B i 22 JORE 238 (Hy-
pothesis — dependent Sampling Bias) , iX — Hlig A N
R Y 40 ) AR A B R B A B 1 AT S b
i, B FE s ) LR B A 5 A 4% ) E A
[f), {5 3 3227 ) A i Es 5 HR P 41 5 %5 A
O, DT H 2 J AL T E % 42 e 2% 2J % (Markant &
Gureckis, 2014 ; Markant, 2019) , XA /R T &
R ZB N b, B EE S TR T
BIF P 50 2 5 3858 1 Y R T ——1i &
3 3 SR ) g HE ST B B B Bl T i 4 B O
J 5 38 2ok A R PR ) A T Ao AR Tk P R I
B4R .

52 BRATEINFEIFEEEFNEA
SEHR 1 ORISR 2 R R BUR A EEHIKE R A 3R
P E A B gy KA B AL H, X 5 Markant S5 A
(2014) fEICIC GBI AIF 58 K A — 2, 212 HE: 55
PR T X 58 P B RE Y B IA T 2K 0 2 2T 55 4R
e B A RS B, AR T 22 b A 28 R g i IR) i T
(ZEH& 45, 2021) , I 73 2R 0T B A AL B A4
1T BEBICALIE B, 38 5 S8 LSS I AR oE R0 26 1)
E A8 B0 51, 30 5 2890 KR 0 DA RN T2 T Y
F R HIACR . S8 1.2 A il & 2~ 7 41, BR T
ANAE 1 B AR R BN RAE R T REME . T
I3 5 2 > [] B LA B i A i 5 A ER A B A
TR (Seufert, 2018) . Biwer 48 A (2023 ) fF H 50 %
IR R B, A # H YRR S BT A
RO R W 55 A0 KA O, LR S BRI &
TE )RR S ] M shHLAHOC . Pt s 1 A Feii sy
2 8 B AR 3% 5 R] RE S B Y L T B A G, 2
> ) B ) 55 i) w] 8 2% 1 P02 ~J AR v A TR R
Beo VSIS 2 84 m T A A AR P, — E R
AR T HACHEBIRAE , {8 e DL AR 3 28 00 0 % 46 A
IR, R, TEAR G B AR S B IR A
M IO E S R R I, T T R R A
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Active Control Influences Self-regulated Category Learning .
The “Decision-driven” Perspective

ZHENG Xiaoxing' LI Peijin> XING Qiang'
(1. Department of Psychology, Guangzhou University, Guangzhou 510006; 2. Hengshan Central Primary School, Zhuhai 519165)

Abstract: The “decision-driven” view of the self-regulated learning advantage has been demonstrated in the area of
memory, and while minimal control is sufficient to improve memory, the role of autonomy in higher-order tasks is
not yet clear. In this study, we examined the sources and mechanisms of the self-regulated learning advantage
based on a category learning task using the yoked design with progressively higher levels of autonomy, and used se-
quence entropy to characterize the orderliness of autonomy in the selection of categories. The results showed that no
self-regulated learning advantage was found when learning intervals or control intervals and durations were autono-
mously controlled ; a self-regulated categorical transfer advantage was found when learning intervals, durations, and
sequences were autonomously controlled, and self-regulated individuals dynamically adapted their sequential deci-
sion-making during the learning process, preferring an interleaved strategy at a later stage. Self-regulated learning
eventually facilitated category generalization as the level of autonomy control increased.

Key words:self-regulated learning; active control; decision-driven; category learning; yoked design
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