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The Effects of Cue-Intention Association and Target Frequency
on Prospective Memory Performance

Misuk Jang', Youngshin Park'’, Kijoong Kim'

'Catholic University of Korea

The present study was aimed to investigate the effect of cue-intention association and target frequency on prospective memory
performance. Total 230 undergraduates participated in two experiments administered with EBPM paradigm. The association
between cue-intention was manipulated within subjects by altering half of target words. The frequency of target presentation was
manipulated between subjects. Half of participants were randomly assigned in 3 times presentation condition and the other half of
participants were in one time condition. Results of two experiment remained steady. Participants showed higher accurate response
rates with strongly associated cue-intention target words than with weak targets. There was a two way interaction between
cue-intention association and target frequency. In weakly associated cue-target condition, participants performed better with 3
times target presentation than with just one time presentation. When the association was weak, no difference was observed
between frequency conditions. These findings suggest that the repetition of target appearance can simply improve prospective
memory performance even though the association between cue-intention was poor formed at encoding phase. Theoretical

implications were also discussed with respect to spontaneous retrieval in prospective memory.
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Table 1. PM measures by cue-intention association and target frequency (Experiment 1)

PM accuracy

PM cue recall

COMmMIssion error

old targets new targets old targets new targets old targets
3 times .74(.03) 75(03) 97(.01) .96(.02) .34(.03)
1 time .76(.03) .63(.03) .98(.01) .92(.02) .35(.04)
total .75(.02) .69(.02) 97(.02) .94(.02) .34(.03)
* parentheses are standard errors.
Experiment 1 Experiment 2
0.9 04
W old targets Eold targets
oE 0.74 075 0.76 wnew targets _ uinew targets
S | X 0.72
0.7 07 O.ii3 0.63

0.6

Mean PM accuracy

0.5

0.4

one time

three times
Target frequency

06

Mean PM accuracy

04 |

one time

three times
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Figure 1. Mean proportion PM accuracy in Experiments 1 and 2. Error bars represent standard errors.
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Table 2. PM measures by cue-intention association and target frequency (Experiment 2)

PM accuracy

PM cue recall commission error

old targets new targets old targets new targets old targets
3 times .63(.04) .63(.05) .94(.02) .92(.02) .300.04)
1 time .72(.04) .58(.05) .92(.02) .96(.01) .24(.04)
total .68(.03) .61(.03) .93(.02) .94(.01) .27(.04)

* parentheses are standard errors.

_62_



The Effects of Cue-Intention Association and Target Frequency on Prospective Memory Performance

A100)=1.12, n.s.

SUsp ek, 94
~9E 2 9% FEot oF 2ARG 37 24049 PM
SA-olz 7t 9T Pt o 27
53] A7 @it BREA. oA T
7

=2
o
2
au
od

o

T

'y
O 39
N o
g
Wy
w
N2

rr
r‘ rE
1
ol
&=
o
o 2
>
L)
- xQ
2
N
) E
25 e
‘II
o _h(_}‘ m:lm
(o]

o XN
>
2
e
rel  ofm
re =
e
=2
£l o)l

l_ﬂ

il
» I

N,

s~
N
4
o2,
o
rJ
M
_0|L
xR
rlr
i)
>
ool

1o
Y,
i)
00
of
o,
=2
ral
1,
f% rr
o,
,
L
o
ool
N
lo,
= &
o < e
U
>
i ool

=
o
fot
O,
Bt
32,
ri
rf
]
ol

OOl|

o

A,

32

it

N

o

A

re
i
N
O
k1
X
(. ol
ol
ol
=
19 = ook

oL
4y o ofh o ok M — —

Zt
e Zlo] T4, F23f A gA-ox 1t
A Q& IFoA PM ©A19] HEE AAE

P& MAAZA 7Hse gelsklrh
A3 =

& 47 FAZ DA T g Aot &M
=7t AR
ol3iet. TA-¢]
A AR Ao AR FRelE wAshs WA

I

Ak 24 9 Rl=e AT AF=EE

H1 19

oL
)
>
il
rr
ol
>
o
EX
L
1, o
Q.
lo
A
o

i)
>,
ook
M o v

ThA-oj ZF Aglo] A= PMO] AP Q& o]
Z7=]o] PM 48fo] ¥E ZAolgte ol dAsk= 4
W9 (Einstein, 2014; FEinstein & McDaniel, 1996;
McDaniel & Einstein, 2000; McDaniel et al.,, 2004). ¢1&
AN TA O] HHE Zdo] PMS FJAIA Holetes A
3 AT Aets e 2 AAolMe @Az & | A
e 20 Al § A AAESE 21 F PM e At
ol7} U] Aotth. shAlRE olzjek T &9 Hlk Jt

SA-9E 7 A% FE SFAA Aolsh Lheliid,
A-9l% 7 okg A% ZAAE DA} @ W

Lorre

i)
)
K
it
=
<
m,
3L
s
re
re
EJ -+
_1}{] rlr
=]
i gl%
T
rlo il
30 Homy
19 e Lo
roh
> Ny
@ ome e 12 oR
O, Ok gl ol

Y
=
:“?&
ofl
ol
e
R
:cle_I‘
o
=
)
o
fu

1o ox ¥

>
N
s
Hir
)

e mr foh BN
rlo j
el
ol
o2
ful

o N
)
30 1 o
oo R
L Jh
e e B
e S
EUR O
2 > o
=
=8 0
(2 A
A
o~ H & o
- i
2 EY
S il
ju)
Bl 5
fZi i
(0]

I
e
=, i
> 9
i o
rdoEN L

H1
fo
ot
X,
el
ox,
o
4>
N
o

a1
S
N,
1ol
i
oN T
N
>,
N
N
=)
Bl
-
lo

I_H

ro

U (P ) A H
o o
o fol
LN
BN
ol
2

o2l
18
>

ilie

=]

i

2
O
o)
&l
rE
)
>,

Eﬂnﬂwiﬁrﬂ
o= e
2 A
2 o

[l
it
=
ol

9] .
Hop U2 AAHAE ZHEToIE]
7 ot

ol
o
mht o
pors
o,
Lo

=
)
o 2
10
m
10
re
it
o
oyl
S
Jm

o

b
<
ﬂllﬂ
rlo
N
12

2
o
o4
k=l
_O|L
Kl
.
>
of
)
mj

(]
_'_lg
iief
oX,
js)_h‘
-
MN
i)
1o
H
ro,

M

2
)
)
)
o
of
Hr o
el
Y
r
s
2
20,
32,
N

=)

(McDaniel el al., 2004), T4 HH=Z
A9} o o] gAd3H= PM
< Aow & & Qlrh ®ig ot
AN S mEor A § gl
AL} o o] AJekE ol PM &
g 4= Q.
ol2fgt Ay A}
< A9 T oA
ol AR TA-9=
Aot ThAel ddHE o
A2l Ao F9] zpo] AL Q=] o
T7F oFstd PM Ao 4 A oo F9 2ol
sty AlorsktHMcDaniel et al., 2004). whebA 733t
A 2ollA= PM Aol 7H83E 1214 2kdgFo] Ha}
Eloj PM 4=8f0] JiFo] &2 why, oFeh At 2AoA=
7HeRE 4] o] Wzt whef PM dfo] A o= ¥l
AotA dFe TS Aozt olfstaith(Einstein et al,

ol
il ol
r
Jo
N
N
12

i b
|
4,
e
B}
e E S e 2 2 (o

£
ESL _lll'l m‘lN'

d
p
(8
rek

2% 3
T A 4

LU BTN

%0
4 rlo
N
)

Iz
<
>
N
o ==
oz
o >,
ot
o M

0
o,
=

rlr

i

>

1o

lo,

H

Q,

215

ot

I.H

2

o S
flo ok
i)

&
—V.Lri
Ofrr
N
R
D

tu
N
|
=2
o

AL
[

;
]
re
sl
ol

H—{

N
N
O

ol
el

w2,
lo

i
ro
g
%
[
e,

2 o

=]

-

-

_63_



The Korean Journal of Cognitive and Biological Psychology

2005; Loft & Yeo, 2007). & Ag A} A DAt o%
7} 7oA e Hxdolse] disiAe g4 £ Rk &
o] w2t PM 4=gfof zto|7b G| §HA, oFopA] AgtH
ExdolEe deids dA7E o ¥ AXEE 21ET g
B AAEE 274042 PM $8o] o &7 Uehgrh o]
Ail= mEAg 7ol tigt 719 o]&F & QoA el

I PM 3ol = mAE mie Tae adde QA

Fow, vl E Hool dAN -k b dgto] of
SHAl F4=el HAE s Huzte dE Al =
HEEA O] BT AAE T PM 382 FAE o dt=
T8 AAEE AElFH. 712 er AEA] PM

ke 7o) B4A g
359} Bl A% o 7 dge] FEsH G A
gl QAwA eror], I BAS 7+ ATAY A
HE] AL BrbulshA| ZASE Ao ok Tl
o b Age AT Gl PMIAY 4S A7)
Sfa Hmst gAlN F744 Adde] AsbsatA sk,

AIE @Al Adsks Aol avAd & te e 2

W AAE S 49 95 KA e A

el PM AMS S T et B elolut Q1Y
A2 o] AstE APEeA A4T & e PM A
m2I3 o) B89 4 9l Zoltt

PMoA] BA-lE b 9% A% AuE Avugd ge
A9 ATEL o] 9] oulq gt FE 5L o] G
AT AEE 2ASNGE, ol 49 BARel: FUah
SAI3 ol AFo] WAL WAloR T AaEg
o 2 A7 9AS BAs BAoR wA-9L 7k dg
HEE 2ARY) o] A2 T2 BAGETC)Y A
JEAF)E SASH WA A AWk Tl
= A9 A5 QuEA 9% 4w 5vE ggts

= PM 59E 2042 4 9ok O gl 9ad
& ole. wAet olwo) g AT BRE o W] B
s proz Al 4uny] SlelM, FUG SaEgold
Ue o BEL WA WAL AT FF A7E A9
S BAIS o] dig TAe] Helsli ThE WIS
AT 4 g Aol AW Wast ok olefe 4 A
HES AT Ae] vHflo] B§ okZo|ut WS
BsIA asior sk ARt ol olwdl g AFEL
BT £ Sasiol sk WA 4Rl 48T ANEES A
2% 5 92 ot

References
Albinski, R., Kliegel, M., & Gurynowicz, K. (2016). The
influence of high and low cue-action association on
prospective memory performance.
Psychology, 28, 707-717.

Arbuthnott, K. D., & Woodward, T. S. (2002). The influence of

Journal of Cognitive

cue-task association and location on switch cost and
alternating-switch cost. Canadian Journal of Experimental
Psychology, 56, 18-29.

Burgess, P. W., Gonen-Yaacovi, G., & Volle, E. (2011).

Functional neuroimaging studies of prospective memory:

What have we

2185-2198.

Cohen, A. L., Dixon, R. A, & Lindsay, D. S. (2005). The

learnt so far? Neuropsychologia, 49,

intention interference effect and aging: Similar magnitude of
effects for young and old adults.
Psychology, 19, 1177-1197.

Craik, F. I. M., & Tulving, E. (1975). Depth of processing and

Applied  Cognitive

the retention of words in episodic memory. Journal of
Experimental Psychology: General, 104, 671-684.

Czernochowski, D., Horn, S., & Bayen, U. J. (2012). Does
frequency matter? ERP and behavioral correlated of
monitoring for rare and frequent prospective memory targets.
Neuropsychologia, 50, 67-76.

Dagenbach, D., Horst, S., & Carr, T. H. (1990). Adding new
information to semantic memory: How much learning is
enough to produce automatic priming? Journal of
Experimental Psychology: Learning, Memory and Cognition,
16, 581-591.

Dobbs, A. R., & Reeves, M. B. (1996). Prospective memory:

More than memory. In M. Brandimote, G. O. Einstein, &



The Effects of Cue-Intention Association and Target Frequency on Prospective Memory Performance

M. A. McDaniel (Eds.), Prospective memory: Theory and
application, (pp. 199-225). Mahwah, NJ: Lawrence Erlbaum.
Einstein, G. O., & McDaniel, M. A. (1996). Retrieval processes
in prospective memory: Theoretical approaches and some
new empirical findings. In M. Brandimonte, G. O. Enstein,
& M. A. McDaniel (Eds.), Prospective memory: Theory and
applications (pp. 115-141). Hillsdale, NJ: Erlbaum.

Einstein, G. O. (2014). Remembering to perform actions in the
future: Can intentions pop into mind?. Journal of the South
Carolina Academy of Science, 12, 4-7.

Einstein, G. O., & McDaniel, M. A. (1990). Normal aging and
prospective memory. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 16, 717-726.

Einstein, G. O., & McDaniel, M. A. (2005). Prospective memory
multiple
Psychological Science, 14, 286-290.

Einstein, G. O., McDaniel, M. A., Thomas, R., Mayfield, S.,
Shank, H., Morrisette, N., & Breneiser, J. (2005). Multiple

retrieval ~ processes.  Current  Directions  in

processes in  prospective memory retrieval:  Factors
determining monitoring versus spontaneous retrieval. Journal
of Experimental Psychology: General, 134, 327-342.

Ellis, J., Kvavilashvili, L., & Milne, A. (1999). Experimental
tests of prospective remembering: The influence of
cue-event frequency on performance. British Journal of
Psychology, 90, 9-23.

Fischler, I. (1977). Semantic facilitation without association in a
lexical decision task. Memory & Cognition, 5, 335-339.
Freeman, J. E., & Ellis, J. A. (2003). The intention-superiority
effect for naturally occurring activities: The role of intention
accessibility in everyday prospective remembering in young
and older adults. International Journal of Psychology, 38,

215-228.

Goschke, T. & Kuhl, J. (1996). Remembering what to do:

Explicit and In M.

Brandimonte, G. O. Einstein & M. A. McDaniel (Eds),

implicit memory for intentions.
Prospective memory: Theory and applications (pp. 53-114).
Mahwah, NJ: Lawrence Erlbaum.

Guynn, M. J., & McDaniel, M. A. (2007). Target preexposure
eliminates the effect of distraction on event-based
prospective memory. Psychonomic Bulletin & Review, 14,
484-488.

Jung, Y. J, Jang, M. S, Kim, K. J. (2013). The effect of
emotional

valence on retrieval-induced forgetting. The

Korean Journal of Cognitive and Biological Psychology, 25,

45-60.

Loft, S., & Yeo, G. (2007). An investigation into the resource
requirements of event- based prospective memory. Memory
& Cognition, 35, 263-274.

Marsh, R. L., Hicks, J. L., & Bink, M. L. (1998). Activation of
completed, uncompleted, and partially completed intentions.
Journal of Experimental Psychology: Learning, Memory, and
Cognition, 24, 350-361.

Marsh, R. L., Hicks, J. L., & Bryan, E. S. (1999). The
activation of unrelated and canceled intentions. Memory &
Cognition, 27, 320-327.

Marsh, R. L., Hicks, J. L., & Watson, V. (2002). The dynamics
of intention retrieval and coordination of action in
event-based prospective memory. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 28, 652-659.

Marsh, R. L., Hicks, J. L., Cook, G. I., Hansen, J. S., & Pallos,
A. L. (2003). Interference to ongoing activities covaries
with the characteristics of an event-based intention. Journal
of Experimental  Psychology:
Cognition, 29, 861-870.

Maylor, E. A., Darby, R. J., & Della Sala, S. (2000). Retrieval

Learning,  Memory, &

of performed versus to-be-performed tasks: A naturalistic
study of the intention superiority effect in normal aging and
dementia. Applied Cognitive Psychology, 14, S83-S98.

McDaniel, M. A., & Einstein, G. O. (2000). Strategic and
automatic processes in prospective memory: A multiprocess
framework. Applied Cognitive Psychology, 14, 127-144.

McDaniel, M. A., & Einstein, G. O. (2007). Prospective
memory: An overview and synthesis of an emerging field.
Thousand Oaks, CA: Sage.

McDaniel, M. A., Bugg, J. M., Ramuschkat, G. M., Kliegel, M.,
& Einstein, G. O. (2009). Repetition errors in habitual
prospective memory: Elimination of Age differences via
complex actions or appropriate resource allocation. Aging,
Neuropsychology, and Cognition, 16, 563-588.

McDaniel, M. A., Guynn, M. J., Einstein, G. O., & Breneiser, J.
(2004). Cue-focused and reflexive-associative processes in
prospective memory retrieval. Journal of Experimental
Psychology: Learning, Memory, & Cognition, 30, 605-614.

McDaniel, M. A., Robinson-Riegler, B., & Einstein, G. O.
(1998). Prospective remembering: Perceptually driven or
conceptually-driven processes?. Memory & Cognition, 26,
121-134.

Park, D. C., & Kidder, D. (1996). Prospective memory and

_65_



The Korean Journal of Cognitive and Biological Psychology

medication adherence. In M. Brandimonte, G. O. Einstein,
& M. A. McDaniel (Eds.), Prospective memory: Theory and
applications (pp. 369-390). Hillsdale, NJ: Erlbaum.

Pereira, A., Ellis, J, & Freeman, J. (2012). Is prospective
memory enhanced by cue-action semantic relatedness and
enactment at encoding?. Consciousness & Cognition, 21,
1257-1266.

Pink, J. E. (2012). Prospective memory commission error:
Unintentionally completing formerly held intentions (Doctoral
dissertation, University of Virginia, Charlottesville, VA,
United States). Retrieved from Proquest Dissertations &
Theses Global database (Order No. 3530505)

Pink, J. E., & Dodson, C. S. (2013). Negative prospective
memory: Remembering not to action.

Psychonomic Bulletin & Review, 20, 184-190.

perform  an

Rhee, K. Y. (1991). Datum: Korean Category Norms: Survey on
Exemplar Frequency Norm, Typicality, and Features. The
Korean Journal of Cognitive and Biological Psychology, 3,
131-160.

Einstein,

Rummel, 1, G. O, (2012).

Implementation-intention encoding in a prospective memory

& Rampey, H.

task enhances spontaneous retrieval of intentions. Memory,
20, 803-817.

Scullin, M. K., & Bugg, J. M. (2013). Failing to forget:
Prospective memory commission errors and result from
spontaneous retrieval and impaired executive control. Journal
of Experimental Psychology: Learning, Memory, and
Cognition, 39, 965-971.

Scullin, M. K., McDaniel, M. A., Shelton, J. T., & Lee, J. H.
(2010). Focal/nonfocal cue effects in prospective memory:
Monitoring difficulty of different retrieval processes? Journal
of Experimental

Cognition, 36, 736-749.

Psychology:  Learning, Memory, and

Slamecka, N. J.,, & Graf, P. (1978). The generation effect:
Delineation of a phenomenon. Journal of Experimental
Psychology: Human Learning and Memory, 4, 592-604.

Smith, R. E., Hunt, R. R., McVay, J. C., & McConnell, M. D.
(2007). The cost of event-based prospective memory: Salient
target events. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 33, 734-746.

Smith, R. E. (2003). The cost of remembering to remember in
event-based prospective memory: Investigating the capacity
demands of delayed intention performance. Journal of
Experimental Psychology: Learning, Memory and Cognition,
29, 347-361.

Underwood, B. J., & Schulz, R. W. (1960). Meaningfulness and
verbal learning. Oxford, England: J. B. Lippincott.

Walser, M., Fischer, R., & Goschke, T. (2012). The failure of
deactivating intentions: Aftereffects of completed intentions
in the repeated prospective memory cue paradigm. Journal
of Experimental Psychology: Memory, and
Cognition, 38, 1030-1044.

Walser, M., Plessow, F., Goschke, T., & Fischer, R. (2014). The

role of temporal delay and repeated prospective memory cue

Learning,

exposure  on intentions.
Psychological Research, 78(4), 584-596.
Wilson, J., Cutmore, T. R. H., Wang, Y., Chan, R. C. K, &

Shum, D. H. K. (2013). Effects of cue frequency and

the deactivation of completed

repetition on prospective memory: An ERP investigation.

International Journal of Psychophysiology, 90, 250-257.

_66_



The Effects of Cue-Intention Association and Target Frequency on Prospective Memory Performance

I 23 WET}

CHY-o|E 7h 13t 2} o
IO

Oj2iAl=l7| 2Hof| Of

72 aAte ?_W O 7t A% Fret T E3 RIE7t uliAE7] 9 (prospective memory) 43¢l BlA= AIHE Mot At
& 230789 gty 7Et ARI-719E Wi AE 7] sfitiels AR £ 719 ARl Zolshglth ©A-ok

F
A e A 1‘%74101W A=A PM FHEGEOIE dFE wAshs WAz A7t i Wdos ZAE. oA
29 Nk FAAE A FJL ¢ FaPoE0] AAHE AeE T AP 1 Hder Ao, TS
gt H AA =AY Al AA LAY NS BF U UERdTh HA ©A-o 7 et At ofjt 2UE
ot 733t 2744 PM ﬂsﬂﬁgol =3 B4 2 el Ave a9 A 230 wt AojstAl vehgth B9 1t
A Lot ofet 2RI TA7E RS AAEE PM etEo %O}XJ Hhd, ARt Aot Ajt 230 A ThA] HEE A

EN
P
=
i=)
;,a

P el Aot glich & U2 zgﬁ%

=

FAHI0f: mjAR, SA-ofk IF Aot AL, T SN, AT dE

¢

_67_



