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��
./0, �5��	
��
/63����78; ��9:; PRAM ��<=, >����

�
?@ABCD, *+,-, E�FGHI
#$	
��J"K$��
<LMMN4��	
��

FG , �5	
��
./0%K$��FG
J"<LOP , K$��FGQR , 	
��
./0

QN�

��� ��	
��ST; ����; �����; UV��W���

��	 B842

1 ��

����(judgment of learning, ��� JOL,

Nelson & Dunlosky, 1991)	
��
�����

������, 	����������� !�

"#$%�&'���(JOL)*+,-.�/0

12�3- JOL (immediate JOL)456 JOL

(delayed JOL)(�3- JOL789, :;��<�

�=!, >?�@��=��A!BC�"#�$

%D&�; E�56 JOL789, :;��<F2

GHIF=�! , G�<IF=�.J�K-. ,

L�@��F2GHIF=��A!BC�"#

�$%D&�(MNO, PQR, 2004)(56 JOL�

S�TU�VWXY3- JOL�S�TU�, ��

56 JOL Z[ (delayed-JOL effect, Nelson &

Dunlosky, 1991)(56 JOLZ[	\2]K4VW

� , ^_`abcde�Z[�f� (Son &

Metcalfe, 2005)(�Y56 JOLZ[�g,hi�

�jkl���m, `aHnop�qrs�2�

tuv
wCqr4wCqr(
wCqr4wC

qrxy��56789 JOLTU�oX, zt�

{|}~ JOLTU�oX���k������(


wCqr��56 JOL TU��oX	�Y


wC���oX; wCqr���56�����

9, �����	wC, ����
wC(


wCqr����
�qr (transfer-

appropriate-monitoring, ��� TAM, Begg, Duft,

Lalonde, Melnick & Sanvito, 1989), ����(cue-

utilization, Koriat, 1997)�{|4��wC
�q

r(monitoring-dual-memories hypothesis, Nelson &

Dunlosky, 1991, ��� MDM)(e��qrk��

�0�� , 3��56 JOLTU�oX, 	��

D���-.(3-G56)4��(A���¡¢

£	A��-�¤�¡¢)�
wC¥¦�§g,d

��(

TAM qr��D��-���¨�;-��

��©ª§«��
wC(z	 Dunlosky4 Nelson

(1991)+¬, ���-�¤��L�$%­®&�-,

A���¡¢�56���TU��XYA��-

�¤�¡¢�56���TU�, ¯°!H¨L�

�"���±�S², *³´/µ¶ TAM qr(

MDM qr��D���-.(3-G56)��


wC�§, ·nD��-¸¹º-wC»¹¼-w

C#o½¾Y�¤=�¿À, z¼-wC#k¾�
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¤=�¿ÀÁÂÃº-wC¿À�o½, EBC�

"ÄÅ�	º-wC�¿À, �Æ, 3- JOL	/

TU�; �56D��-, ¼-wC#¾Y�¤=

�¿ÀÇÈ, /ÁÂÃ¹º-wC#o½¿À, �

Æ56 JOLÉ�TU(ÊqrËÌÍ_`a�µ¶,

ÎDunlosky4Nelson (1994) +¬, �A��-�¤

�¡¢���956��Z[/Áp¬, ���A

��-�¤Ï�¡¢- , �¤=ÁLÐ:ÑY¼-

wC#, ¹EÂÃd·n���(NelsonÒNarens

4 Dunlosky (2004) �`aLÐµ¶dÊqr, E

Kelemen4 Weaver (1997) �`aÓ�Êqrop

d�Ô(Õn��, Î´56����TU�oX

	�YÖ×d¼-wC�ÂÃ, ØÙÚ�Ö×¼-

wCÂÃ3Û/�56789»[Êp¬56�

���Z[(�Æ, �:;��ÜÝ!Þ3ßà¼

áÂÃâã, Û*¯1äÖ×¼-wC#¿À�Â

Ã, å!­®����(Î´�Æ789, :;�

��TU�æ3-���TU�kVWoX, �r

çÖ×¼-wCÂÃ�U	56 JOL Z[p¬�

��(EKelemen4Weaver (1997) �`aVè, �

ßàÂÃâã���9, JOL �TU�oXké,

�êÌ¨56 JOL S��§«(ë3- JOL TU

�oX�§«¨ÂÃâã�-.º¼ì¾(�Æ,

`aH��, �Ö×¼-wCÂÃ���9, 56

JOL �TU�íVWXY*î789����T

U�, rç56��Z[1ä�/	Ö×¼-wC

ÂÃ�³´(

z Kelemen4 Weaver (1997) 0-op, e�

³´�p¬»^	�YÂÃâã��<IÖ×¼

-wC�ÂÃ(Õn��, �ïð, ¼-wC1ä

/	“IGì”(all-or-none)� , *ñò�§»1ä

	óô�, 3ÛõÅºê 30s �ÂÃâã, ¼-w

C�ÂÃí�:<IÖ×(ö�ïð, :;�­®

ÂÃâã��§#, 1äí2÷�F2øù�úû

=�, »ü	rÂÃâãÏ���ýþ«����

���<I�Å:;@k����.(

� Kelemen4 Weaver (1997) @õÅ�	lc

"§
9, `aHÚä��q�G
������

¼-wC�Ö×��(���ÂÃâã���9,

¼-wCÂÃ	�:Ö×A�Ö×�§«�/U

K(�Æ, ì�UK¥�ÂÃâã�3- JOL�T

U�ýY56 JOL TU����	�Y¼-wC

ÂÃ�:Ö×, £	�Y MDM qr���(Î´

õÅ PRAM ï� , �1A�*��¥AUK(

PRAM ��������������� , ��

“���BC”(pre-judgment recall)(e�“���B

C”1A�������-e�7�	�:BC ,

�:;D��-�;o½�³´ V(!" , #�

$, 2007)(���=�¨���.¥�ÂÃ§
,

Î´���BC�$%VWýY3- JOL 789

���BC�$%, �rçÂÃ§
kZ�Ö×d

¼-wC�ÂÃ; %�, �rçÂÃ§
�äkZ

Ö×¼-wC�ÂÃ(�UK¼-wC	�:kZ

Ö×�� ?, æÉ¥�ÂÃ§
������T

U�¨56���TU�, �Y56������


wC�hi&k±'�r(�(

wCqr��56 JOL���)
wC, E�

��wC(Spellman4 Bjork (1992) opd¨
w

Cqr*å/0�{|, Õn��, A���¡¢

�56 JOL�+,þd�¤�wC-., ¹EoX

d JOL¨BC$%�¾/þ«, :;�D JOL-k

�;o½�®� , Õn01.J��Z[
�

(spacing effects)�}~e�¬2, ÊZ[����

�ÜÝ!.J�K�-.­®ú�, *wC$%V

W'Y��!Þ3­®ú��BC$%(��¨ú

��.�-..JkÄY34º-wC�Z´, e

�Z[�5
�6�ËÌ78�14[Å

(Glenberg, 1979; Sunsay, Stetson, & Bouton, 2004;

Murdock, 2003), 01Ê
�, D56 JOL -$N

o½���, wC-.VW,þ, ��;-±9:

BCp�(E$No½���, ;;:<àÉX�

JOL=, �E JOLTU�oX(D56 JOL-�$

No½���:<àÉý� JOL=, wC-.jk

ËÌ34, ��;-BC/p�>?S�X, @­

�ôoXd JOL�TU�(e�}~��56 JOL

Z[	�Y.Jo½A�(spaced retrieval practice)

�BC���, �Æ:��wCqr(

Kimball4Metcalfe (2003) ;B��� JOL!

Þ3ß:;LÐC¬=� , AÇ×�56789 ,

JOL -BCp�=�4�BCp�=��..J

��Z[���(01.J��Z[����
,

Î´�¤=� JOL -DDC¬G:$No½, �

JOL !Þ3LÐC¬, �!��BCEFG/Ìâ

HI­ÏÅ(�Æ, JOL !L¬=��A9E��

�9�=���jk��v(1)A��-�¤�¡¢

�56 JOL789@k�=���, ��eJ=�

� JOL-DDC¬�; (2)A���¡¢�3- JOL

789@k�=���, ��eJ=�� JOL�D
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DC¬�; (3)A���¡¢�56 JOL789:<

àX JOL=�=���, ��eJ=�� JOL-D

D:$NBC(Î´�¤=� JOL-¸�C¬�»

�:$No½, � JOL!LÐC¬Ê=�, �g,

.J��Z[, ¹E��;-�$NBCGÌI­

ÏÅ(�Æ, JOL !L¬=���A9��GÌ.

J���I­ÏÅ, 3vÚkA���¡¢�56

JOL789, :<àý JOL=�=�(

Kimball4 Metcalfe (2003) qK, �A���

¡¢�56 JOL 789, Î´� JOL !L¬=�,

�oXý JOL=��BC?, ¹EÛ�;$%oX,

Gamma =Lý(Î´oX!��;$%¨A��-

�¤�¡¢�56 JOL��;$%ìVW��, �

rç JOL !L¬=�Ç×d JOL -$NBC4�

$NBC�=�.��hÁ���(Ç×=��.

.J��Z[���!, Î´A���¡¢�56

JOL� Gamma=¨A��-�¤�¡¢�56 JOL

� Gamma =S0, �rç56 JOL ����	w

C, ����
wC(�c"�#, Õn2MA�

�-�¤=�4A��Ï� JOL �¡¢, ��56

JOL !Þ3¼áC¬=�, AÇ×=��.��h

Á���(³´�t�789, �;$%4 Gamma

��NìVW�� , bcd Kimball 4 Metcalfe

(2003)�qK(�UK JOL!L¬=�	�	Ç×

Gamma�����, `aH­®dOP�c"(

�c"P#, �KQdR�78v(1)A��-

�¤�¡¢�56 JOL, �� JOL!L¬=�; (2)

A���¡¢�56 JOL, �� JOL !C¬=�;

(3)A��-�¤�¡¢�56 JOL; (4)A���¡

¢�56 JOL(eSü2MÛË=�� JOL�!x

ËAC¬Ò� JOL !ËAC¬Ò� JOL �ËAC

¬Ò� JOL�!x/C¬(01wCqr, ���

789 Gamma ��4BC$%[S0, ��e�

�789@k=����hÁjk��(EOR�

789� Gamma =�¨��HkVW��, ��

�Ê789, �<àX JOL=�=�TËd.J�

��hÁ(c"³´µ¶d?ûqK, ���78

9, Gamma=4BC$%ìVW��, OR�78

9 Gamma=XY��H, EBC$%ýY��H(

Kimball4 Metcalfe (2003) ��, A?t�c

"rçA���¡¢�56 JOL �TU�XYA

��-�¤�¡¢�56 JOL �TU�, 	�YX

ý JOL==��..J��hÁ���U$�, 5

6 JOLZ[	��wC¬2EV
wC¬2(

Wn��, Kimball4 Metcalfe (2003) �c"

f�XJ/YZ�[ï(O�, JOL!L¬=�, S

�Y�=�­®dOPÐ��, zÓA�Ð��!

� JOL=¨tÐ��!��;$%DGammaS¾,

eSVåÁÛË Gamma=Lý(OP, Kimball4

Metcalfe��, � JOL!L¬=�1AÇ×=��

..J��hÁ���(z JOL !L¬=�¨D

JOL -��;o½�wC-.��)§«�/�

KS0(\Î, A���¡¢�56 JOL!L¬=

�, :;Ák]���� JOL-�BCp�=��

|wC , EA��-�¤�¡¢�56 JOL(3�

JOL�C¬=��56 JOL), :;�=����]

���^(

01A;k¾
wCqr4wCqr�`a,

Wn��wCqr¨
wCqr�/	VÆ3_

�, wCqr��, 56 JOL��:;��;o½

GÌd,þwC-.�ÏÅ, ¹E��wC(ØÙ

Î´���¨`!�;�.�a�-h (¨56

JOL �56-.S0�-b)¥���cG:;�

;o½�§
 , 0S1AGÌ,þwC-.�Ï

Å(�Y	���ÜÝ!.JS0�-.�@�Ü

Ý­®d�;o½, ¨D56��Sæ, �wC-

.�,þZ´	S²�(�Æ, WnqKPH�B

C�;$%[ìVW��(�eS���9, Î´

56 JOL �TU�íXY3- JOL, �rç56

JOL ��d
wC(]�?ûde, opÎ9`a

qKvqK 1, �3- JOL¨BC�;�.�a�

-h��&�;, *BC�;$%¨56 JOL�B

C$%ìVW��(qK 2, 56 JOL/����

wC, »��
wC(

2 ��� ��	
���	
�


��
��

2.1 ��

2.1.1 �� fgh� 34 iAjk�lk�h�

,m¥d�c", nopq, rs 18~23 t, u�

Gvwu�wx, äyAÛÅQzh, jkm¥�

1BC��K�"(

2.1.2 ���� ¹{¬|jk}?=~�#�½

80 �jk��=�$=� , =}� 0.00023~

0.00981 �., �N�� 0.002, ¤T�� 0.0018,

��1BC��K, ���«��ÉQ� 36 �=

�­®c"(@�=��«��� 46.7~64.5�.,

�N� 56.2(
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2.1.3 ���	 �c"����:;�c"K

Q(�)�� JOL�����, �)��BC$%Ò

JOL �TU�(�)������2M	v3-

JOLÒ��&�;�3- JOL456 JOL(

2.1.4 ��
� �c"õÅ JOL �	lc"§


, 2�����–JOL–wC�"����­®(

���:;�;�úû`!���E�=�, U$

c"�� , ��;�¥�E���e , ��:;

<$(

����4����vC¬=���:;��

�Dp JOL(=��2�?� 1024×768 �Vè�

�#.�Ñ? hC¬, ��=�C¬ 6s(�c"

�����k��A���:;y�c"§
(

JOL 2���78, 2M	v3- JOLÒ��

&�;�3- JOL 456 JOL(36 �=� hp

¬���78#, ���:;�r, ��78�p

¬�
	 h�(��ÇwC�
��ÑZ[,  

hp¬�O��78C¬ 13 �=�,  hp¬�

OP�78C¬ 10 �=�,  hp¬�O��7

8C¬ 13�=�(O��78C¬� 13�=�#,

� 3�=�/�`��;#p¬, O��78C¬

� 13 �=�#, `! 3 �=�/�`��;#

p¬(

�3- JOLF2, C¬<��=�, Þ3 :

;��Õ�BC1ä�; ���&�;�3-��

F2, C¬<��=�, Þ3 :;��Õ�BC

1ä�, C¬���<eF2�=�!, ÚC¬�

�= ,  :;Þ3�eF2�=�­®BC&�

;(�56��F2 , C¬���<@k=�! ,

L :;��Õ�BC1ä�(:;�����<

36�=�!, <$E���e(Þ3�:;­®B

C�;(­��;� 30 �=����= hC¬

�¡¢?, ��:;£��¤=, -.�:;�¤

¥i(

2.2 ��

¦×t��X� JOL78#IFõÅ0� JOL

§¨�:;�1, �k 32�:;��1Q�lQ(

2.2.1 JOL� :;���789, <àS[ JOL

=�æ\'B 1(�3- JOL 456 JOL 789,

Wn�`aL¬d�·�`a³�, 3, 3- JOL

789, <àS[ JOLæ\�=���C©“U”�,

E56 JOL789, <àS[ JOLæ\�=���

C“U”�, rç:;�3- JOL 789, [Å�ª

�#.�=�D&�, E�56 JOL789, õÅ

�ª�t«=�D��((Kelemen & Weaver, 1997;

Weaver & Kelemen, 1997; Dunlosky & Nelson,1994;

Weaver & Kelemen, 2003)(

c 1 d�&ef JOLghi
 JOLjkl

2.2.2 
��� BC$%Å:;�p789w

UBC�=���¨Ê789=�¬��æ=­

�, :;���789�BC$%'ª 1(��1

­®�ú���ï�2®, ³´ªç, /0 JOL7

89BC$%��VW , F(2, 62) = 98.73, p <

0.001(_�æÉªçv(1) 56 JOL789�BC

$%(0.62)VWXY3- JOL 789�BC$%

(0.37), F(1, 31) = 108.79, p < 0.001((2) ��&�;

�3- JOL789�BC$%(0.63)¨56 JOL7

89�BC$%(0.62)ìVW��, F(1, 31) = 0.114,

p > 0.05(e�³´Vx<¯�°±dWn�`a

qK 1, 3�3- JOL¨BC�;�.�a�-h

��&�;, *BC�;$%¨56 JOL�BC$

%ìVW��(

� 1 ����� JOL �	
��
��� Gamma �

�� JOL
�����

	 JOL

� JOL

JOL �


M SD M SD M SD

���� 0.37 0.08 0.63 0.08 0.62 0.11

Gamma 0.31 0.09 0.28 0.08 0.94 0.09

2.2.3 Gamma � ��`a#��:;���7

89� JOL 4BC$%­® Gamma S¾2®, :

;���789� Gamma ='ª 1(��1­®

ï�2®, ³´ªç, 56 JOL 789� Gamma

=VWXY3- JOL 7894��&�;�3-

JOL789� Gamma=, 2M� F(1, 31) = 632.02,

p < 0.001; F(1, 31) = 964.75, p < 0.001 (��&�

;�3- JOL789� Gamma=¨3- JOL78
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9� Gamma =ìVW��, F(1, 31) = 2.59, p >

0.05(� Gamma =�2®­�ôµ¶dWn�`

aqK 2, 356 JOL /����wC, »��


wC(

2.3 ��

�c"#, :;���789� JOL=2²L

¬d�·�`a³´, 3:;�56 JOL 789,

³´Y��µYt¶� JOL=; E�3- JOL78

9, ±_ÛÅ·#� JOL=(̀ aH�Æ�}~	,

�56789, :;D��s�¸1¹º-wC#

o½�¤=���, ä¹$No½�=�:<àÉ

X� JOL =, /ä$No½��<àÉý� JOL

=(¨¼-wCSæ, �Yº-wC���±�]

K1º, :;¿5Éþ, �E±_���´t¶�

JOL=(�3- JOL789, ��<��=�D�

�-, �Y�¤=íf�Y¼-wC#, :;EF

xäBCpS[��¤=, Í�»2p¼J=�1

A�`!��;#BCp�, E¼J/ä, @A�

p�=�<à� JOL=��M/h, hF2=�:

<àd#§þ«� JOL =(wCqr�µ¶H

Spellman4 Bjork (1992) »�0e�}~(���

&�;�3-��789, �Y&�;	����

��<IF=�!¥��, /Á� JOL2²g,�

�, �Æ, * JOL 2²¨3-��789�½, �

B1', PH���±(

3- JOL 456 JOL 789�BC$%¨�

·�`a³´�½, 3, �56��789, BC

$%XY3-��789�BC$%(Spellman &

Bjork, 1992)(Õn��e	�Y:;�D���-

¾k�;o½�®�, 01.J��Z[
�, 5

6D��-, �$No½���GÌd.J���

34ÏÅ, E3- JOL789, o½+,�DD�

�<=��¿., e-�o½/äGÌ,þwC-

.�ÏÅ(�E56��789�BC$%ÁXY

3-��789�BC$%(��&�;�3-

JOL789�BC$%¨56 JOL789�BC$

%���½, e�³´Vx<¯�°±dWn�`

aqK 1, 3�3-��¨BC�;�.�a�-

h��&�;, *BC�;$%¨56���BC

$%ìVW��(e	��, ���¨�;�a�

-h(�����<ÊF2�IF=��!)��&

�;, 0S1AcG:;��;o½(�Æ789,

�;o½¨��=��.�-..J, ¨56��

789��;o½¨��=��.�-..JS

0, �Æ, .J��Z[�PHwC-.�,þÏ

Å»	�½�(

Wn�`a#L¬d56 JOLZ[, 56 JOL

�TU�VWXY3- JOL�TU�(E��&�

;�3- JOL�TU�¨3- JOLìVW��, V

WýY56 JOL�TU�(e�³�­�ôµ¶d

Wn�`aqK 2, 356 JOL /����wC,

»��
wC(wCqr��, 56 JOLTU�o

X	�Y56���+,þd�¤=�wC-.,

¹EoXd JOL¨BC$%�.�¾/þ«, ��

56 JOLZ[	.J��Z[�wC���, �j

k��
wC(WnõÅ��&�;�ï�, ÛË

3- JOL 789��¤=�a�-h0S���

;o½GÌ,þwC-.�ÏÅ, Ç×d3- JOL

¨56 JOL�wCïð���(���&�;�3

-��¨56���BC$%jk�����9,

56 JOL �TU�íVWXY��&�;�3-

JOL�TU�(�Æ1', ¨3- JOLSæ, 56

JOL /�oXdwC$% , 0-��d
wC

��(

3 ��� ����	
��
�

��

�c"�#bcd56 JOL/���wC, »

��
wC, Wn�c"P#�]�*��
wC

�hi­®`a(

�Y56 JOL��wC�hi, �À6�ËÌ

æÉ�½��1, 3��56����;o½g,

d.J��Z[, ,þdwC-.(E56 JOL�

�
wC�hi, ��£f�æÉh�ÁÂ, ]�

e�hi, `aHnopd TAMqrÒMDMqr

4�����{|, Wn��9ð�`a#, �`

&��4ÁÂ� MDMqr­®"b(

01 MDM qr, ·nD��-¸¹º-wC

»¹¼-wC#o½¾Y�¤=�¿À, EBC�

"ÄÅ�	º-wC�¿À, Î´:;�D��-,

�¤=íÉÃÄ�f�Y¼-wC#, �*���

BC�$%[çVXYBC�;-�$%(ÅYk

É_`aµ¶ MDM qr, E Kelemen 4 Weaver

(1997)�`a�Y MDM qr�%Æ�ÇÞ�U�

kZÖ×¼-wCÂÃ�� ?(Wn]�A?d

eopA9`aqKvqK 3, ���=�¨ JOL

�.¥�ÂÃâã, /äkZÖ×D��-�¼-

wCÂÃ(qK 4, JOL�TU�¨¼-wCÂÃ�
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Ö×§«k¾, ¼-wCÂÃÈþ, JOL �TU�

Èý(

3.1 ��

3.1.1 �� fgh� 36 iAjk�lk�h�

,m¥d�c", nopq, rs 18~22 t, u�

Gvwu�wx, äyAÛÅQzh, jkm¥�

1BC��K�"4c"�(

3.1.2 ���� õÅ¨c"�S0�ï� , �

80 �jk��=�$�=�#, ��1BC��

K, ���«��ÉQ� 46�=�­®c"(@�

=��«��� 44.2~67.7�., �N� 55.7(

3.1.3 ��	
 �c"����:;�c"K

Q(�)�� JOLR���, 3- JOL; ��ÜÝ

!ßà 5sÂÃâã, å!D JOL; ��ÜÝ!ßà

15sÂÃâã, å!D JOL; 56 JOL(�)���

��BC$%ÒBC$%ÒJOL�TU�(�YÂ

Ãâã�wU?ýY 90%�:;, ���*�ä�

É<$ÂÃâã , *@k�c"�1/Q�lQ;

ÂÃâã�wU?XY 90%�:;, 3Û<$ÂÃ

âã-¾p¬ÊË, z��*c"�§#���É

<$âã, * JOL�14BC$%NkZ(

3.1.4 ���� �c"õÅ JOL � PRAM c"

§
­®c"(WnõÅÎ9ÂÃâãvÊâã	

�¡¢?ï hp¬�� 1~9�.���, �Ê�

�9ï hC¬���, ��C¬-.� 1s,  :

;ÌÍ`!��AÊ���Î����(§
¥i

O��p¬����AÊ���Î(\Î, �� 2

p¬�¡¢?ï, �î9ð¸ÐÏÐC¬ 216, 374,

829, 403, 277, 626, å! :;ÑÒ`!��A 2

�Î���, �Ê\#3� 277(c"2����

�–���BC–JOL–wC�"R���­®(��

�:;�;�úû`!���E�=�, U$c"

��, ��;�¥�E���e, ��:;<$(

c"��-�ÓÔk4­® JOL -�ÓÔk

¨c"�S0(z��c"#, D JOL�C¬��

=��:;£��¤=, D JOL�-.�:;�¤

¥i(�c"�����k��A���:;y�

c"��(

46 �=� hp¬���78#, ���:

;�r, R�78�p¬�
	 h�(��Çw

C�
��ÑZ[ ,  hp¬�O��78C¬

13 �=�,  hp¬�OP�784O��78

C¬ 10�=�,  hp¬�OR�78C¬ 13�

=�(O��78C¬� 13�=�#, � 3�=�

/�`��;#p¬(OR�78C¬� 13 �=

�#, `! 3�=�/�`��;#p¬(

��:;<$IFR�78���Ò��4�

;ôÕ(�3- JOLF2, :;���<��=�,

Þ3D���BC� JOL; � 5sÂÃ JOLF2, :

;���<��=�, Þ3ßà 5sÂÃâã, :;

­®<ÂÃâã!D���BC4 JOL; � 15s Â

Ã JOL F2, :;���<��=�, Þ3ßà

15s ÂÃâã, :;­®<ÂÃâã!D���B

C4 JOL; �56 JOLF2, C¬���<@k=

�!, L :;­®���BC4 JOL(

`��;��, :;�����< 46 �=�

!, <$E���e(å!�:;­®BC�;(

­��;� 40 �=����= hC¬�¡¢?,

��:;£��¤=, BC/p��=£��� 0,

-.�:;�¤¥i, )BÖ×1­�9�=�(

3.2 ��

3.2.1 JOL� R�789� JOL<=��ÎB 2

@è(3- JOL 456 JOL789� JOL<=L

Ð�údØ��`a³´ , 2MC©“U”�4“U”

�(E� 5sÂÃ JOLÒ15sÂÃ JOL789� JOL

<=Ù&PH�Ú|(�ý JOL=»Û(JOL=0, 20,

40), et�789� JOL<=ÜÝ3- JOL, �ý

ÌXCóÞ,¥�µß, zý JOL=�<=?ýY

3- JOL(�X JOL=»Û(JOL=60, 80, 100), JOL

<=?ÜÝ�7���, p JOL=�<=?SÝ(

B 2 :;�R�789p JOL=�<=?

3.2.2 
������ ���BC$%Åp7

89wUBC�=���¨Ê789=�¬��

æ=­�, :;�R�789����BC$%'

ª 2(��1­®ï�2®, ³´ªç, /0 JOL

789���BC$%��VW, F(3, 99)= 298.00,

p < 0.001(­�ô2®ªç, (1)3- JOLÒ5sÂÃ



7 � ���� ��� 	
��
������ 749

JOLÒ15s ÂÃ JOL 789����BC$%ìV

W��, F(2, 66)= 1.42, p > 0.05((2)3- JOLÒ5s

ÂÃ JOLÒ15sÂÃ JOL789����BC$%

NVWXY56 JOL789����BC$%, 2

M	 F(1, 33) = 344.41, p < 0.001; F(1, 33)= 308.07,

p < 0.001; F(1, 33)= 329.27, p < 0.001(

� 2 ������	
��
����������� Gamma�

�� JOL 5s �� JOL 15s �� JOL �� JOL
JOL �	

M SD M SD M SD M SD


��
��� 1.00 0.00 0.99 0.02 0.99 0.03 0.69 0.10


��� 0.39 0.09 0.58 0.10 0.60 0.11 0.60 0.10

Gamma 0.32 0.08 0.44 0.12 0.46 0.12 0.93 0.10

3.2.3 ���� :;�R�789�BC$%

'ª 2(ï�2®Vè, R� JOL789�BC$

%��VW, F(3, 99) = 33.92, p < 0.001(­�ô2®

ªçv(1) 5sÂÃ JOLÒ15sÂÃ JOLÒ56 JOL7

89�BC$%NVWXY3- JOL 789�BC

$%, 2M� F(1, 33)= 69.82, p < 0.001; F(1, 33)=

78.06, p < 0.001; F(1, 33) = 66.09, p < 0.001(e�³�

¨ Kelemen4Weaver (1997)õÅ	lc"§
@Ë

Ì�³´�½((2) 5sÂÃ JOLÒ15sÂÃ JOLÒ56

JOL ��789�BC$%ìVW��, F(2, 66)=

0.55, p > 0.05(e�³´0S¨ Kelemen4Weaver

(1997)õÅ	lc"§
@Ë�³´�½(

3.2.4 ����	
��
�� �����B

CWn1A�:;D��-�;o½�³´ V,

:;D��-¸¹º-wC»¹¼-wC#o½

¾Y�¤=�¿À, EBC�"ÄÅ�	º-wC

�¿À, �Æ, ���BC$%¨BC�;$%�

�, ªèD��-f�Y¼-wCz��à�º-

wC , ¹E�BC�;-/äBCp��=�(A

9��¼-wCÂÃ=�)(�3- JOLÒ5s ÂÃ

JOLÒ15s ÂÃ JOLÒ56 JOL 789, eF2=

�@��æ\2M�v0.61, 0.41, 0.39, 0.09(¼-

wCÂÃ=�@��æ\ÈX, rç¼-wC�Â

ÃÈþ, ¼-wC�Ö×?Èý(��ï�2®Ë

pv(1)56 JOL789, ¼-wCÂÃ=�@��

æ\VWQY*î��78 , 2M� F(1, 33)=

440.38, p < 0.001; F(1, 33)= 136.71, p < 0.001; F(1,

33) = 119.45, p < 0.001((2) 5sÂÃ JOLÒ15sÂÃ

JOL 789, ¼-wCÂÃ=�@��æ\VWQ

Y3- JOL78, 2M� F(1, 33)= 71.46, p < 0.001;

F(1, 33)= 70.39, p < 0.001((3)5sÂÃ JOLÒ15sÂ

Ã JOL789, ¼-wCÂÃ=�@��æ\ìV

W��, F(1, 33) = 0.67, p > 0.05(e�³´bcd

Wn�`aqK 3, ���=�¨ JOL�.¥�Â

Ãâã, /äkZÖ×D��-�¼-wCÂÃ(

¥�ÊÂÃâã¨3-D��Sæ, ��K§«?

Ö×d¼-wCÂÃ, z�/äá56789ØS,

Û¼-wCÂÃêÌEF<IÖ×�§«(

3.2.5 Gamma �

(1) R�789� Gamma=

��`a#��:;�R�789� JOL 4

BC$%­® Gamma S¾2®, :;�R�78

9 JOL� Gamma='ª 3(��1­®ï�2®,

³´ªç, /0 JOL 789 JOL TU���VW,

F(3, 99)=222.92, p<0.001(­�ô2®ªç, (1)5s

ÂÃ JOLÒ15s ÂÃ JOL 789� Gamma =VW

XY3- JOL789� Gamma=, F(1, 33)= 23.30,

p < 0.001; F(1, 33)= 40.05, p < 0.001(E� Kelemen

4 Weaver (1997) �c"#, 5sÂÃ JOLÒ15sÂÃ

JOL789� Gamma=0SXY3- JOL789

� Gamma=, z�/VW((2) 5sÂÃ JOL¨ 15s

ÂÃ JOL789�Gamma=ìVW��, F(1, 33)=

0.42, p > 0.05((3) 56 JOL789� Gamma=V

WXY3- JOLÒ5sÂÃ JOLÒ15sÂÃ JOL78

9�Gamma=, 2M�F(1, 33) = 939.33, p < 0.001;

F(1, 33) = 257.49, p < 0.001; F(1, 33) = 318.64, p <

0.001(e�³´L¬d Kelemen4 Weaver (1997)

@ËÌ�c"³�(

� 3 ������	
������������Gamma�
�� JOL 5s �� JOL 15s �� JOL �� JOL

JOL �	
M SD M SD M SD M SD

���������� 0.61 0.09 0.41 0.10 0.39 0.12 0.09 0.07

Gamma � 0.32 0.08 0.44 0.12 0.46 0.12 0.93 0.10
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(2) R�789 Gamma =¨¼-wCÂÃ�

S¾2®

R�789¼-wCÂÃ=��æ\(��7

89IF:;��N=)¨ Gamma='ª 3(��

�:;��789¼-wCÂÃ=��æ\¨Ê

:;Ê789� Gamma =­® Pearson S¾2®,

³´Vè , PHf�VWâS¾, r = −0.79, p <

0.01(� Gamma =�2®µ¶dWn�`aqK

4, JOL �TU�¨¼-wCÂÃ�Ö×§«k¾,

¼-wCÂÃÈþ, JOL�TU�Èý(

(3) R�789� RRÒNNÒRN =�æ\�

Gamma=

���R�789m¨Qz�@k“/�½

�”4“�½�”­®2}, WnËp��789�

RRÒNNÒRN=��æ\�TU�, 'ª 4(3-

JOL456 JOL789 RRÒNNÒRN=��æ\

� Gamma=¨ NelsonÒNarens4 Dunlosky (2004)

õÅ PRAM �@Ë�³´�½, 356 JOL 78

9� RN=��æ\hãXY3- JOL789 RN

=�@��æ\, 3- JOL789� RR=��æ

\hãXY56 JOL 789 RR =��æ\, E

γRN > γRR, �Æ56 JOL� Gamma=VWXY3

- JOL � Gamma =(� 5s ÂÃ JOLÒ15s ÂÃ

JOL 789, íå	 RR =��äh_�, @A¬

� Gamma =¸åhãýY56��789�

Gamma=(

� 4 �� JOL�	
� RR�NN�RN��� ��! Gamma�

RR �� RN �� NN ��
���	

�� Gamma �� Gamma �� Gamma

�� JOL 1.00 0.32 0 − 0 − 

5s �� JOL 0.98 0.43 0 − 0.00 0.96

15s �� JOL 0.97 0.45 0 − 0.03 0.94

�� JOL 0.09 0.49 0.01 0.67 0.90 0.98

3.3 ��

�c"R�789�BC$%L¬d Kelemen

4 Weaver (1997) õÅ	lc"§
@ËÌ�³´,

3, *î��789�BC$%VWXY3- JOL

789�BC$%, 5sÂÃ JOLÒ15sÂÃ JOLÒ5

6 JOL789�BC$%ìVW��(Kelemen4

Weaver (1997) ��, e	.J��Z[�ÏÅ(�

<$ 5s4 15sÂÃâã!D��, x1A��;o

½-GÌ.J��Z[�ÏÅ , ¹E,þwC-

.(Æ , Wn��, ×A?�� , �­® 5s 4

15s ÂÃâã��§# , :;1äí�úû=� ,

¹EÛet�789�BC$%hãoX(

¥����BC, Û:;D��-�;o½�

³´ V, 1AËÌ:;����BC$%(��

æÉ���BC$%¨BC$%��M, WnËp

R�789D��-f�Y¼-wC#z��à

�º-wC�=�æ\(���R�789eF2

=����æÉ1Aåp, æå¥�ÂÃâã¨3

-D��Sæ, ��K§«?Ö×d¼-wC�Â

Ã, z*Ö×¼-wC�§«ççýY56 JOL(

e�³´µ¶dWn�`aqK 3, »èbd

Kelemen4 Weaver (1997) �*õÅ	lc"§


@Ë³´�}~(�Õn�c"#, ¥�ÂÃâã

!� JOLTU�íVWýY56 JOL, �Æ`aH

é�, e1ä	�YÂÃâã��<IÖ×¼-w

C�ÂÃ, :;�­®ÂÃâã��§#, 1äí

2÷�F2øù�úû=�, »ü	rÂÃâãÏ

���ýþ«�������<I�Å:;@k

����.(Wn��, e»	¥�ÂÃâã!B

C$%É3- JOLVWoX�����(

Wn�`a#+¬d JOL <=?�kê¬2,

5sÂÃ JOLÒ15sÂÃ JOL789� JOL<=Ù&

3- JOL 456 JOL �Ú|(�ý JOL =»Û

(JOL=0, 20, 40), et�789� JOL<=?Có

Þ,¥�µß, zý JOL=�<=?çVýY3-

JOL(�X JOL=»Û(JOL=60, 80, 100), JOL<=

?ÜÝ�7���, p JOL=�<=?SÝ(Wn

��, e	�Y:;�­®ÂÃâã��§#, í

2÷�F2øù�úû=�, ���úû,þd=

��wC-., Æ , D��-�o½¨��=�

k�K�-..J, et|��K§«?,¥d:

;�D��-o½$N����¿5(�Æ, :;

�ý JOL=���É3- JOLçVëì, ±_[�

�dÉX� JOL=(z�YD��-$No½��
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� , *¿5��,þÌ56���§« , @A�

JOL=100�<=?íhhýY56 JOL(Wn1A

åp, ���BC$%%íp��D��-�o½

³´��� JOL�<=(�3- JOLÒ5sÂÃ JOLÒ

15s ÂÃ JOL 789, ���BC�$%VWXY

56 JOL, ���789D��-�o½EF¬	

$N�(���BC$%2M� 1, 0.99, 0.99)(E�

56 JOL789, ���BC$%�k 0.69, kh

��=��ä$No½(�YD��-�ä$No

½�=�, _�:;³´Y<à“0”JOL =, �Æ5

6 JOL789 JOL=0�<=?hãXY*î��7

8(�YD��-$No½���, *<=���½

îY:;�¿5§«, �56��789, �YD�

�-�o½¨��=��..J-.Éº, :;�

¿5Éþ, EëD��-�$No½GÌd.J�

�Z[�ÏÅ, @­�ô,þd:;�¿5, @A�

Y$No½���<à“100”JOL =�æ?hãXY

*î��78(5sÂÃ JOLÒ15sÂÃ JOL789, æ

åD��-$No½���XY56 JOL, z�YD

��4��=��..J-.É¼, *¿5��í

/�56 JOL, @A�$No½�=�ÉN­�<à

d“60”Ò“80”Ò“100”eJÉX� JOL§¨(

��c"#, 56 JOL�TU�0SVWXY

3- JOL�TU�, 0-, 56 JOL�TU�VW

XY 5s ÂÃ JOL 4 15s ÂÃ JOL(�p�789

� JOL TU�¨¼-wCÂÃ=��æ\­®

Spearman§¨S¾2®+¬, PHC<IâS¾(

���:;��789¼-wCÂÃ=��æ\

¨S[� Gamma=­® PearsonS¾2®, ³´V

è, PHf�VWâS¾(e�³´bcd`aq

K 4, 3 JOL�TU�¨¼-wCÂÃ�Ö×§«

k¾, ¼-wCÂÃÈþ, JOL�TU�Èý(�Æ,

Wn1A��, 56 JOLZ[�g,�U	�Y*

É�ïð�Ö×d¼-wCÂÃ�ñò(

4 ���

c"�4c"P2M]�wCqr¨
wC

qr�ÁÂA�
wCqr#MDMqr�ÁÂ­

®d`a(


wCqr��56D�����9, JOL T

U��oX	�Y
wC���oX, wCqr�

�56 JOL��	��dwC, ����
wC(

]�A;�`a, Wn��wCqr¨
wCqr

�/	VÆ3_�, 356 JOL�Y.J��Z[

�ÏÅ��dwC , z�/ùó�jk��


wC(

�c"�#, Wn����&�;�ï�, Û

3- JOL 789��¤=�a�-h���;o

½GÌ,þwC-.�ÏÅ, Ç×3- JOL¨56

JOL �wCïð���(³´ªç, ��&�;�

3- JOL 789�BC$%¨56 JOL 789�

BC$%ìVW��(E�Æ789, 56 JOL�

TU�VWXY��&�;�3- JOL�TU�(

e�³´bc56 JOL�UoXd
wC���(

c"�#bcd56 JOL��d
wC, Wn

�c"P#]�*��
wC�hi­®`a(�

��
wCqr#, MDM qr&kÉh���4

ÁÂ , îËÌÍ_`a�µ¶ , E Kelemen 4

Weaver (1997) �`aÓ�*opd�Ô(

� Kelemen4 Weaver (1997) @õÅ�	lc

"§
9, `aHÚä��q�G
������

¼-wC�Ö×��(���ÂÃâã���9,

¼-wCÂÃ	�:Ö×A�Ö×�§«�/U

K(�Æ, ì�UK¥�ÂÃâã� JOLTU�ý

Y56���TU����	�Y¼-wCÂÃ

�:Ö×, £	�Y MDM qr���(WnõÅ

PRAM c"§
, ¥����BC, Û:;D��

-�;o½�³´ V, 1AËÌ:;����B

C$%(��æÉ���BC$%¨BC$%��

M, WnËpR�789D��-f�Y¼-wC

#z��à�º-wC�=�æ\(���R�7

89eF2=����æÉ1Aåp, æå¥�Â

Ãâã¨3-D��Sæ, ��K§«?Ö×d¼

-wC�ÂÃ, z*Ö×¼-wC�§«ççýY

56 JOL(Kelemen4 Weaver (1997) ���=�

¨ JOL�.¥��ÂÃâã, /äkZÖ×D��

-�¼-wCÂÃ(

Wn� JOL �TU�¨¼-wCÂÃ=��

æ\DS¾2®, VèPHCVWâS¾(e�³

´rç, JOL �TU�¨¼-wCÂÃ�Ö×§«

k¾, ¼-wCÂÃÈþ, JOL�TU�Èý(�Æ,

Wn1A��, 56 JOLZ[�g,�U	�Y*

É�ïð�Ö×d¼-wCÂÃ�ñò(Wn�`

aµ¶��7d MDMqr(e�qr	]�56

JOL¨3- JOLTU����op�, Wn��c

"`abc, /�	�56 JOL¨3- JOL789,

�*î JOL 789(Î�`a#¥�ÂÃâã�

JOL), MDM qr¸å$Þ(�¥i*î����
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(Î=��«ÒC¬-.§)�789, D��-�

¼-wCÂÃÈþ, JOL�TU�Èý(

5 ��

�`a��t�c"bçv

(1) wCqr¨
wCqr�/	VÆ3_�,

56 JOL/����wC, »��
wC(

(2) JOL �TU�¨¼-wCÂÃ�Ö×§«

k¾, ¼-wCÂÃÈþ, JOL�TU�Èý(56

JOL Z[�g,	�Y*É�ïð�Ö×d¼-

wCÂÃ(
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Mechanism of Delayed-JOL Effect

CHEN Gong-Xiang1; ZHANG Cheng-Fen1; SU Ya-Wen2

(1 School of Education & Psychology, University of Jinan, Jinan 250022, China)

(2 Hydrogeology Bureau of CNACG, Handan 056004, China)

Abstract

There are two kinds of hypotheses regarding to delayed judgment of learning (JOL) effect, which are

memory hypothesis and metamemory hypothesis. Two experiments were conducted to investigate the

controversy between memory hypothesis and metamemory hypothesis, and the mechanism of

monitoring-dual-memories hypothesis (MDM, Nelson & Dunlosky, 1991), respectively.

Both the memory hypothesis and the metamemory hypothesis acknowledge that the accuracy of JOL
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increases when in delayed-JOL condition than in immediate-JOL condition. However, the explanation of these

two hypotheses on the mechanism of this phenomenon differs substantially. The metamemory hypothesis

believes that delayed-JOL effect is duo to improvement in metamemory, while the memory hypothesis supposes

that delayed-JOL simply affects memory, not metamemory. We believed that these two hypotheses are not

either-or. Namely, delayed-JOL affects memory as well as metamemory.

In the first experiment, we removed the memorial difference between delayed-JOL and immediate-JOL by

setting in a preliminary test between JOL and final test. The results showed that the memory scores in

immediate-JOL condition and delayed-JOL condition had no significant difference. However, the accuracy of

delayed-JOL was substantially high than the accuracy of immediate-JOL in a preliminary test. This result

confirmed that the delayed-JOL indeed improved the accuracy of metamemory, it affected memory as well as

metamemory.

Now that we have proved that the delayed-JOL improved metamemory in the first experiment, we

continued to study the mechanism of this improvement in the second experiment. There are three types of

metamemory hypotheses, MDM hypothesis is most influential and controversial. There are many researches

supported this hypothesis, but Kelemen and Weaver′s (1997) study challenged it. However, they can only

determine the removement of short-term memory (STM) through theoretical speculation in traditional

experimental procedure, whether the STM was removed or not and the extent of removement could not be

measured. We could observe the score of pre-judgment recall by using PRAM method. The results of experiment

showed that the distractive assignment could not remove STM effectively. We found that the accuracy of JOL

was related to the removement of STM through correlation analysis. The accuracy improved with the extent of

removement of STM. So we believed that the delayed-JOL effect was duo to removement of STM thoroughly.

Our study confirmed as well as extended the MDM hypothesis.

Key words delayed-JOL effect; memory hypothesis; metamemory hypothesis; monitoring-dual-memories

hypothesis


