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EI A F Tl R FFRIEFS . Anderson 55 A (2001)
1T T Bloom I E HER/2ECNE 1 FiR). #ilg
AN e o R R A NG ST B U o R o VA
(remember) . Hff# (understand) . 1 H(apply). 234
(analyze). PP/ (evaluate) FlIf i (create), Hirf, 2
—AYERE F B SRR, HAR 5 YRR RV T
. 72 5 Anderson %8 A (20014 )5 5 A~4ERE S
FRA BT fE, 48 102 A A TR S A HIKE )2 IR
OB S BN RE ST

AR K A 5T 3R W 4 25 o) J2 A1 F 5 Sk

* PUILIMAE I35 4F ORI RE ) 32T — B B (A AARE 3¢, IUH 45 . NWNU-LKQN-13-25)% [l .

HIREE: JHZ R, E-mail: zhoulabpapers@163.com



73 J e R A5 20 B > v AR R ] SR X s B £ BE A 2 929

EXEEEEE R

Kl 1 Anderson 25 A (2001)% Bloom %% 432 (&1 T it

TR 2R ) WA BUK IE (Roediger, Agarwal, Kang, &
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LR EAEENGRE L HE, EPARNE,
5SEEREEEAN ], A HAF I A AU — e SCE AR
s, TS S A ) T R IR S
> Z RS AN, M T %58 5 1 AR
RZ, WHlE 25 &5 > (Multiple-list Learning),
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B e R IR, X EBHR A IR T e s 2 B 2
TP 2E M BHR EAT i B H R s e, LA AT 9 2 A
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FLRME I E S5 T Agarwal (2011)1 L4
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DN A2 R = B B 8 1 B A B el 152 5 —
SCEE i PR R S NI
24 BEF
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BB 43O AT 55 B BE R R o B o 722 > B Bt
TG Z i, 5 NP Ra DS g0 i B A B M S ik
PRSI, SRR SRR A g B2
S EROCERNG, W 125 2 Z 5 2 L H R
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B2 AR 4 E-prime 2.0 Zwiil .
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350K 5 min A1 2.5 min, 5 EE B, BERAH
e SCEE AR S SR I, BB CEE S min
J&, SERAT X S0 =AY 10 18 BATH PR A BT 5
DL g P R 2 AR U 2= ) 3 R SRR, FEE
SEHS =R R, SEM 5 min OB AT
%o ZJ5, JFhG 30 38 LI R ) e AR B
JT A 2 B ALY, RRE R H E 4 S0
WEREHLHE, B 8 2 B s ki , S8R
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25 #R
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PR 3 e SCE R PRI SR, fiR STk
PEAE DL 1 PR .
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30 5 5 6 16

M(Ss)  6.75(1.14) 6.36(1.13) 6.96(0.84) 20.07(2.32)

FRAE ARG EE, 3 S SCEE Y IE B 00 1) 2
67.50%, 63.57%, 69.64%, IIFEFFAEEEE K- (£
PR RIIL L K- N IEHR 50%). 205 HeE 3 3¢
T, PR IE AR R, SCRE— PR A R
85.71%, B+ REAVIIH 62.95%; (& —HHE&
RUBIRL 80.36%, =M AEMMIH 59.36%; CHE —
HAE S BB 77.59%, = B4 R AL H 67.24% (4N
Kl 3 FiR).
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20NN £ 5077 22 57T (MANOVA) . 4541 5%
. ) SRms Y E RN 3, F(1, 58) = 35.01, p <
0.05, 0> = 0.38, FIRISH ) F 200 3%, F(1, 58) =
17.83, p < 0.05, n? = 0.24, HITHZEM 55 5] gy
THAEMARZE, F(1, 58)=0.33, p>0.05,1° =0.01,
wE 4 Fs .
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K5 S2me 1 SR S A TR B B H RE A R B Bl
Y HE R

vigyl TRAE Al

E AR IRE R |, 8 SEH Ak 4 R
) 46 B A e BT A R, EAT 203 2T SR < 4(FE B 4 1)
2075 2253 BT (MANOVA), B 4 B 55 2% 2] 5w
M2 HAE A 3%, F(1, 58) = 2.78, p > 0.05, n° =
0.05; 24> ms TR0 W2, F(1, 58) = 146.04, p <

0.05, 1° = 0.72; EBHEE R TR0 BE, F3, 174) =
13.25,p <0.05, 1% =0.19, W& 5 iR, dk—H500r
P UL RN FE A 4 v o 45 A R, R PR S Ta) LAY B G
GEBIZR N 82.14%, 50.00%)2% 5 %, F(1, 58) =
23.32, p < 0.05, n* = 0.29; M2 ) 8K i B (L
N 87.50%, 38.00%)% S+ W&, F(1, 58) =
44.09, p < 0.05, 0 = 0.43; A5 R B S5 (QE 7
RPN 51.78%, 46.32%)2=F A H2E, F(, 58) =
1.16, p > 0.05, n* = 0.02; A5 &) B i) s 4% (IE
RIR 50.00%, 48.00%)2% FAEE, F(1, 58) =
2.01, p>0.05, 07 =0.03, A WL, ARI[a|2E > MG
M 7 FH RT3 AT T 0 1 4, T TP R 20 3 i) R 174 i
SIS R 2 ) SR 1 AR T A BT R G
252 HREMALKER

PR A E 2R e S W BS, 284t 5 min (1)
G ATSs, ARELSERL 3 4 SO, 3k 30 JE SRR i
LMY B . R gE T gk 3 FoR . #4723
> WY 2(FIR R AN ) Z 0717 220 BT (MANOVA),
R 2 ) TR RN B3, F(1, 58) = 81.71,p <
0.05, n° = 0.59, HHHZAIER 8, F(1, 58) =
17.48, p < 0.05, 0 = 0.23, HITRZEA 55 5] 5K M3
HAEFA R, FA, 58) = 1.57, p > 0.05, n* = 0.03,
WL 6 7R o i — 2543 BT B 2 R e 2% 21 vy B 45 4
FE, G5RERM, N HENER RS E R B, F(,
58) =57.22, p < 0.05, n* = 0.50; ZrH7 2 7] 15 i) i
ZRBE, F(, 58) = 52.02, p < 0.05, n* = 0.47; iF
2SI R Y S 25 S N 2, F(1, 58) = 3.11, p >
0.05,n° = 0.05; QMY S22 5 R 3, F(1,
58) =3.74, p>0.05, 1’ = 0.06, & 7 Fi/R.
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K7 SEEe 1 4RIH 5 A TR R T B AR A L T S
Y P

P

[ RE, P4 HERE 8 H I I i) 22 5, A
AR ) R S N7 B 25 S B3, F(1, 58) = 19.52, p <

0.05,m2 = 0.25; o W4 i 750 5] 551 1 S5z 1oy B 2% S Wb 35,

F(1, 58) = 49.16, p < 0.05, 1> = 0.46, Fr, W%
) R ) s I B 22 55 W 2, F(1, 58) = 17.50, p < 0.05,
N = 0.23; SrMrIn B RN I 255 2, F(L, 58) =
42.73, p < 0.05, v’ = 0.42; PRI SR A 22
S, F(1, 58) = 11.09, p < 0.05, n* = 0.16; fll3&
Rl R N A 25 5 1 2, F(1, 58) = 44.01, p < 0.05,
n’ = 0.43. LU, B AE N FHE bR EAET
A,
2.6 it

SEHS 1R, B R SCEE Y RIVES N A s s R
ZH LU 2R A T I TR, FRRUER] TR 2 G
2, 2E ) TR R R IR o) B A AR HE IS 2N A Y
1012, (BAEER 2RI T, B fem s iGifE
ZENZEAYIC 12 (Szpunar et al., 2008), FxZRH,
PRI TH FR 30 HH 55 v 1 IEAff o, RV 7 — B (a]
Ja, 22 FH XA N IR BB AR 4T i H 48 (Roediger
etal., 2010),

X5 F LIRS, W 2 5000 AR Sy 2 5 S

e >], —JTIH, RS ) RS — e 2 IR,
AL, R 2R S X e ] R R
AR BR T XK 552, IRBEAE Sk = B
REMIRIE, 5 Agarwal (201D)ASBTFFTARLL, 24BN
TR P2 (I B8 5 ) 5 e 2 i) N S AR R B, 2
W > w2 2 AR EAE G W 2 o TORE T 822 2H
W, B AT WA B ST R], AR IER% . o 25
TEPRI A W i (Callender & McDaniel, 2009).,

XFFAEZ RN, BFSE A AR X 5 =0 SR Y
BRI 30T 0 SR S I B, PRT SA 6o i B2 R B 2 24
T, ORI E, HRAAE . St R
A 1 B 2 = 21 0 R AR

3 SLEG 2

S8 1 ERUEWIE B R E R T, SRR A
ICREHE = 2% 2 g, % i B B2 Ag 1 £ T+ 4
F o AW B EGEE S E L R L, AT AT
PR HE IS S AZ G R B, A2 B iR R 2% )
Ja M IH I R T 50%09 =5 B2 % (Pastotter et al.,
2011). B4, Hwilas>d S RSCGER, SHEReEn
RIEREBWINRE . g,

SEHG 1 R PRI A 2 2T B B R A SCEE R T A
() 10 38 LI FER, 520 30 T8 k4
HAR A, U E B B 2 BEMLE, 48 8 E
() 4 AT ERBEDLHES] . WET SO, ¥ 4R ER
YRR IL 4R, SN — RS . iF
T AW Y 4 B AU SR AL T 27 ) e 12 3 101 Y
AE 1, JFAREIESCET AR A B A s L X R
WO AL RS . Ok B JCIAHIFSY (Benjamin &
Bird, 2006)8 WAy, 2% 2] F AR B > rh 2%t
H B2 2 AT e T RN, TR L Py 250 A AR
WA, JETTE 2 )5 B2 > R R AR RSO
FRPG B, SE5 1 REAZE M, SKPE b —
T T 118 ] (Lo 2 (R AT IE A R ), IR
P FETCIN R I SC T W [ B2 2], e R —
o 2 2] B B BC I TRDRS 77, B R 1] 250 1) o
P o T REALA B BEIT 3 B AR IR N BEHERR gl 20 =
TCIZIEEITU G O, Ay B 56 UF 4 B 25 20 % /& B 4% i
(IS, SEE 2 B IR 2m Lk s . st =X
AN . KRS A H I, 722 EEE
IR SRR AR [A] (RS, QN IE R A, e PR, 3
L, A IREE R, K, 2012), 1A
[FITE 28 AR 2 X2 7= A AN [RIRR, Carpenter Fl
DeLosh (2006311 iC 12 17015, e 40 I 4 A e ¢
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Fl Roediger (2007)7F H. 5527 2] WU TEEE T ST 73X A4~
[P R, ST 3 v R 2 A a2 ) — R SCEE I AR U rh
R FH 2 T B $5 BURN {81 225 81, WFoT & PR, 1) 280 A %A
B AAE B 2O R BT o T B I
EEIEMAE R, gl L R, FhER
25 MeAh, BEEMET WA T HEIRGE, X5
R AR ICZ, TERA R TE L T X £
FEIRIC AL FF 22 A7 78 (Marsh, Roediger, Bjork, &
Bjork, 2007),

I TE LS 2 hHEp i g ) 5 S,
PEMCLH B B0 SCFE 2 ) J5 50 T 2Rk, DA
5 UEH 5 > 5 M v o R A AR R
3.1 #ik

A e BBS fESEPH L ITE K2 AR E 60 £
(AL 30 £), FHER 20 2, FHEHRDUE,
B A A 34 T 2 R e s, ) RS IE AR DGR
B o SLE I AR ET A A B A W, 45 E
S — /ML T B0
3.2 ##l

5 1 MREACH R, R 3 SR R 5
e SCEE, R OSCEEY 850 N, 5 1 AR,
RRSCEG, SWPEIE .. R AFEHIGRE 4
e B AT 2408, 7 4 JAfA Y, PHESH
K A CIET WA, T WIE R [ S T AR o SE 5 2
rh G BR AR S R ), XS E R ERECE I RRE . 2
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TS 2 By BB SR, Wi sE B At e
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R APR A 5 R RELE R IEFE R 75%
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JE— XET XS OCEWM CER BE
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3 3 2 2 3 2 12
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B3, F(1, 58) = 131.08, p < 0.05, n* = 0.69; TPt
(AR SR 2 AN T, F(1, 58) = 2.41, p > 0.05, n> =
0.04; A& B LS 25 55 A8 i 2, F(1, 58) = 1.89,
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ML AR, R T ic 12 & it 2 % 4 s ml 1T
oo AT PR LM S L T B, #E
MR TS 28 THREARMAEh A LR, fHAER
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Retrieval Practice Produces More Learning in Multiple-list
Tests with Higher-Order Skills

ZHOU Aibao; YANG Tiancheng; CHENG Chen; MA Xiaofeng; ZHAO Jing
(Guidance Center on Student Learning, School of Psychology, Northwest Normal University, Lanzhou 730070, China)

Abstract

Learning is usually thought to occur during episodes of studying, while the retrieval of information on
testing simply serves to assess what was learned. Test-enhanced learning, or the use of tests and quizzes to
engage retrieval processes, has been widely demonstrated as an effective strategy for facilitating fact learning.
Retrieval practice can not only promote single content learning but also be beneficial for multiple-context.
However, the impact of testing effects on sequential item learning remains unclear. According to Bloom’s
taxonomy of knowledge and skills in education, which Anderson revised, training of higher-order skills has been
increasingly valued. To this end, current research has established the generality of test-enhanced learning as well
as pointed to conditions under higher-order skills are manifested. We examined whether retrieval practice
facilitates higher-order learning in multiple-article test format. Across two experiments, participants engaged in
either retrieval practice or restudied with basic concept questions and higher-order questions.

In Experiment 1, 60 college students studied three passages in the initial learning conditions and then
answered concept and higher-order multiple-choice questions. After five minutes, participants were
administered both concept and higher-order tests that were intended to examine the type of skill differences. In
Experiment 2, 60 college students studied five passages in the initial learning conditions and then answered
higher-order short-answer questions. After five minutes, participants were administered higher-order tests. In
both experiments, higher-order skills were considered to comprise the ability to understand, apply, analyze,
evaluate, and create categories of a revised Bloom’s taxonomy of knowledge and skills in education.

Experiment 1 indicated a significant main effect for learning strategies. Results also revealed that for each
taxonomy level, the retrieval practice group’s performance and reaction time were better than those of the
restudying group. An in-depth analysis showed that retrieval practice greatly contributed to concept question
performance. Experiment 2 replicated the results of Experiment 1 with five articles for reading and more
appropriate short-answer questions. Thus, Experiment 2 extends the findings of Experiment 1. Results reflected
differences in the final test between the groups, especially for the apply and analyze dimensions. Nonetheless,
we found no significant difference in the evaluate and create categories. Results suggested that retrieval practice
is an effective method for learning, not by merely embodying the memory of single content but also broadening
multiple contexts and promoting the development of higher-order skills. To some degree, it effectively reduced
the memory load in learning.

The current study explored the relationship between retrieval practice and multiple-list learning. Results of
the analyses of internal mechanisms support the episodic context account. The episodic context account explains
the finding that retrieval practice is more likely to be beneficial for more difficult retrieval tasks. In addition,
combining the context-change hypothesis and proactive interference theory suggests the superiority of testing
effects in multiple-list learning. The development of higher-order skills is a desired outcome of education.
Practice testing is one of the most well-established strategies for improving student learning.

Key words retrieval practice; multiple-list learning; high-order skills



