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fF, Noh 45 A (2016)R ] T 58 42 43 B I 2L R 4544 - iX
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%5 Rl RE v DAL F R0 2 #5 . Bildn, Ashby %5 A
(1999) ik 2] 5 WAL % =) 58 42 3 B 1 W I 25 44,
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KH G*Power 3.1.9.7 X525 (Y REAR B AT 4G
B, B S H effect size f 7 0.25, I IR IHER o
err prob & 0.05, KiIRRLAE Power (1 — B err prob)
0.80, T AFBIRACEEA R ]y 237 N LR mAH
PR SRR K2R 265 44, B 92 44, Lok 173
%, AR N 20.50 +2.37 & L FEMNAT S5, 46
thee o] 4] 32 NCPIAEIR N 21.00 + 3.24), 384
M 4H 30 NCEEAER M 19.85 + 1.85), FifLEJ4H
36 NCEYI4ER M 19.75 + 1.80), H FE¥J4H 39 A
CFEAERS N 20.24 = 2.31); 7Ef5 BESES T, £
HiE o) 41 30 NCRIIARIR 9 21.80 + 2.88), o4l
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35 NCEH4ER M 19.76 + 1.71), HE¥ T4 33 A
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22 ZIgw

SIS A R A BE RN Oy ) # S AR A I 2 B, H
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JEREmE, AHITT S A B 1 245 S0 Al i S PR
TS 7 R F i Wk R ) o SR
25 HERE5HW

R T ARER IR T S AR AN S Y A 2R I
MR IR SR, FERLUAT S5, A F2ET4m 1 4
13 R I 538 R 1K B BE ALK - (25%) 1 8 500 % 78
GRS, BEPLE TR 1 &40 IE R
A IE BN LK (25%) Mgk B . [/ SPSS 26.0
XA BRI TS T
251 SHRIEME

X IR B BE B R IE R R UE T 2 (SRS .

FEFHN | fFEEE) x4 IR Ebh, 4k
BEML. A )RR 225007, 45 Rk 3 A
Kl 3 iR

LR, NSRRI B3, F(, 255) =
11.58, p=0.001, n; = 0.04, {5 B EGT55 M H2IE
BiR(M = 0.64, SD = 0.12) %5 3 &5 THIUAE 55 1943
FKIEREM =0.59, SD = 0.16), ¥ )7 2 ER0%
3, F(3, 255) = 10.49, p < 0.001, 0y = 0.11, 34k
2#2J(M =0.62, D =0.13), Ftl2=>I(M =0.65, D =
0.13). H E2¥J(M=0.65, SD = 0.14) 143 2 IE R
WREBETETD¥IM = 0.53, D = 0.14)[432
TEAf % AR E A BEAEHA B2, F(3, 255) = 1.40,
p=0.244,

R T G AEAE IR EE 4 T 2% 2 Iy Uy 2% 2
ROR, ABFFEXTIR B /2B R i T R R 2
AR . g5 R AM, X TERTHUMTS, £
A ) 1 43 2R TE A R i E IR T 288 (p = 0.012). H
F(p < 0.001), FfHL2E>I(p < 0.001)H 532 IEHI%;
XFTAG BB GAT S5, B2 2] 150 28R R W K
T HEFT W RKIERRE(p = 0.028), X WiHITE
FET RN AT 55, B BB R S L3, 1
5 REAMS T, FEEREA B4, 2% T AL
P, AR R TR FE B A5, A X%
153 2 TE B R 8 o 3 1 TAR TR 2 2T I 3 2B %2
A, AW R it —4 ke B [ F22% 2 H 7R T
G BEAES TN RIEMBEA B EERP =
0.174),

XPIR B B B BT HEA T 2 (AR . T
. FRES) x4 FI K b 4. K
L. A BB 2001, G55R UK 4 Fis.

gEEUL I, SRR RO A B, F(, 255) =
3.38, p=0.053, M ERA R E, FG3, 255)
=0.80, p=0.501. P& 0] 28 HAEHBA B2, FG,
255) = 1.04, p = 1.048, &5 IEAf R A b i 48,
e WS A7 A6 TR — I PR AT A
252 BEEIHW

R T2 A BT 2 FAE A LE S SN A
TR A E¥ITR, ARG T % EEE T
B AR SCHE bR« (1)2% ] FAEA R 2800 8] 146 1) L 451

x3 FAMENEMTAREIFTXNTEHSEEHEM £ SD)

e ilEa g ) fErh 4 FEHIL EES P 2 N R 7 B
FLF RN 2 B 25 4 0.48 +0.14 0.60 £0.16 0.64 +0.14 0.63+0.16 0.59+0.16
IS 3= dioE P i) 0.59 +0.13 0.65 = 0.09 0.66 = 0.12 0.68 +0.11 0.64 +0.12




7 5 55 4

3

1602 N B2
=
e
—
EX T3
0.75+ !T|
;‘g‘l- *
2 —
=
ol
050 1
0.25 =
RB - semzeny
B3 RIS H R AR IR 5 7 2 240 24 0 o

T RZELAR 95%IY EAF XA, *p < 0.05, **p < 0.01, ***p <
0.001

(YR, T MBA 100 Wik, Fis%
SEWGAH 99 WakEE, T RRUGEEEAR AT LI E SN
AT, I, PRI 4
=) B U OB LA AT S B 5 4R(99) . ()T
LR M ERKKE, & ChiEgHEE %)~k
A, JFHEZERBRZ, Q) d&5E by dnry

KB, (4)¥ I BTN KKE, & hEs:
A2 ] — B R (B, ABCACBAC), HAZ

R IR BUR 2, (5)2% ) B 2= MK
JE o WEE s FiR.

TG, 2FHTEH F2F T IR0, BT
% WP R 0.49, 15 BEEGAE5 U N 0.44,
RAEWE A BE2Z5(p=0.521), HAEFAT 0.030
UALXT 4 AU 3 Wk, BIsE 4 4Erh2E2])A 1
GEAE2= 2 4 DN BT REGZ 8] . X F 22
BIFA R EE P, NS S RN
S ek .

R, XFAN R B 254, ASBF 78 1) AH OC 45
Mg 7 A EFIFENAIERES LR 5 48R
ZIEER . GREW, TN, F &%
Hh 2 ) 28 SR B B KK S A 2R A R A
FHAMET = -0.37, p = 0.03), FHEHFER
SR S ¥4 BE 5 A3 28 TE i e 5 I 2 1A AH
FHK(r =—0.48, p=0.002), R[5> 4 vk 5] 2 51 ]
WEF R B, HAZER RN X T EE
BAAESS, I HE P2 RBRB P KES
HAARIEWRBE R FZENRMLTr = -040, p =
0.020), X HE—RE RIS
253 ZFEIREESH

FR A R 3 AR TR AP B 5 S, o2 20 35k
B Be iy 27 2 SR HEATGE o b . a5 R ank 6 MKl 4
FITR o

x4 AHENEMTARFEIAXHTEY R M + SD)

e FHERY i) fErp a3 FitiHIL EES JsE S S) ANy
FEF R A 2 B 254 1.45 +0.40 1.36 + 0.40 1.31+0.36 1.33+0.31 1.36 £ 0.37
{5 BIE A BB 45 ) 1.26 +0.35 1.35+0.38 1.29 +0.30 1.23 +0.24 1.28 +0.32

*5 HEFIEEPNZHEFIMEEENEXIEIRM = SD)
F 554 B e Z ) KK Eh P RKE P IRKKE ST P KE
FET RN B2 254 0.49 +0.30 11.52 +7.88 6.24 £5.58 23.05 + 25.65 8.50 + 16.30
fFRREG AL 044028 10.76 + 7.13 6.24 + 5.86 18.67 + 20.85 8.03+17.11
6 ETHMMNMERESEIIEMTEIRKINGHAME L
- T HLIN 1) 28 5 4454 15 B A A F 554
ferp S BEHL HE frh g BEHL HE
— YR 11 (34.4%)  0(0.0%) 1(2.8%) 4 (10.5%) 5 (16.7%) 1(3.3%) 1(2.9%) 5(15.2%)
Vil 4(12.5%)  5(16.7%) 7 (19.4%) 2(5.3%) 2 (6.7%) 4(13.3%)  5(14.7%) 2 (6.1%)
AR 12 (37.5%)  22(73.3%) 26 (72.2%) 28 (73.7%) 2 (6.7%) 2 (6.7%) 0 (0.0%) 0 (0.0%)
FREE 0 (0.0%) 0 (0.0%) 1(2.8%) 2 (5.3%) 20 (66.7%) 23 (76.7%) 26 (76.5%) 25 (75.8%)
BEAILI RS 5(15.6%) 3 (10.0%) 1(2.8%) 2 (5.3%) 1(3.3%) 0 (0.0%) 2 (5.9%) 1 (3.0%)
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T PG s X T RAE 55, Srhaa T o326
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Self-regulated lear ning advantage and blocked lear ning disadvantage
on overlapping category structure

YUE Fang, CHEN lJianping, GAN Kexin, WANG Yuqing, LIU Zhiya
(Center for Studies of Psychological Application / School of Psychology, South China Normal University, Guangzhou 510631, China)

Abstract

Previous studies have found that participants benefit more from blocked learning in rule-based category
learning but perform better with interleaved learning in information-integration category learning. In interleaved
learning, participants need to generate four categories at the same time, which will create a high working
memory load if applying a rule-based learning strategy and hence will encourage participants to switch from this
sub-optimal strategy to information integration. However, previous studies always require passive conduct of
blocked learning or interleaved learning. In real life, people will strategically switch between these two kinds of
learning schedules. To grasp a better understanding, we compared passive and proactive learning schedules
(blocked, interleaved, self-regulated, random). In addition, the categories used in previous studies are mutually
exclusive, which contradicts real life where categories always overlapped each other and cannot be perfectly
distinguished according to one or more combinations of features. For mutually exclusive structures, it is easy to
confuse rule-based and information-integrated learners, and there is a countable difference in the learning speed
of these two category structures. To gain more reliable results, an appropriate overlap level and the number of
categories were chosen for this study.

The classical four categories rule-based and information integration task is revised to contain overlapping
stimuli. If classified by both two dimensions the highest accuracy was 90%. A 2 x 4 between-subject design was
adopted. The dependent variables are accuracy and response time, and the first independent variable was the
category structure: rule-based (RB) and information-integration (II). The second variable was the schedule of
learning: blocked, interleaved, self-regulated, and random, with random presentation as the baseline condition.
265 college students were paid to participate in the experiment. Each participant should observe and report to
which categories the line segment belonged. There were 100 trials each for both the learning phase and the test
phase. Each phase comprised 25 trials for each category. For the test phase, a new set of stimuli are used and no
feedback is provided. The behavioral data collected fit into a mathematical model to analyze what strategies
participants used during tasks.

The results showed a significant main effect of category structure. That is, the classification accuracy of the
information-integration task is significantly higher than the rule-based task. The main effect of learning
schedules was also significant. That is, the classification accuracy of interleaved, self-regulated, and random
learning was significantly higher than that of blocked learning. Post hoc tests showed that the classification
accuracy of the blocked learning was significantly lower than that of interleaved, self-regulated, and random
learning under rule-based conditions. For the information-integration condition, the classification accuracy of
the blocked learning was significantly lower than that of self-regulated. In addition, this study further analyzed
learners' self-regulated learning behaviors under the overlapping category structure and found that for both
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rule-based tasks and information-integration tasks, learners’ average length of blocked learning was
significantly negatively correlated with their classification accuracy. A mathematical technique of the “Decision
Bound Model” was used to analyze the data from the experiment. The results of model fitting showed that in
both rule-based and information-integration tasks, self-regulated learners can use the optimal strategy more
frequently.

In conclusion, this study makes up for the deficiency of perfectly classified categories, finds the advantages
of self-regulated learning and the disadvantages of blocked learning in category overlap, and preliminarily
reveals the self-regulated learning advantages and information processing characteristics of overlapping
category learning. It believes that category overlap interferes with the corresponding rules formed by learners
for each category under the condition of blocking learning, which is not conducive to the blocked learning of
rule-based tasks. In addition, the overlapping category structure will weaken the different information between
categories and retain the common information within categories, which is not conducive to the interleaved
learning of information-integration tasks. However, compared with passive learning, self-regulated learning has
advantages in the learning of the two types of category structure because of its “decision-driven” and
“data-driven” effects.

Keywords category learning, category overlap, interleaved learning, blocked learning, self-regulated learning



