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5. Effects of Aging and Context-Specificity on Habit and Recollection

J. F. Hay,*t D. Smilek,T J. A. Debner,T and L. L. Jacobyt

*Rotman Research Institute and tMcMaster University

An extension of Hay and Jacoby’s (1996) paradigm was used to separate the
contribution of habit and recollection to memory performance in young and elderly
adults. In an initial training session, participants learned A-B, A—C associations in
which stimulus-response strength was manipulated across contexts. The extent to
which context-dependent habits were acquired was measured on later memory tests
using Jacoby’s (1991) process-dissociation procedure. Results showed that habit
estimates reflected context-dependent contingencies from training for both young
and elderly adults, although older adults did not show as much specificity. In con-
trast, recollection estimates were not affected by contextual manipulations from
training but were affected by age. These findings support the view that automatic
and controlled memory processes make independent contributions to performance.
© 1999 Academic Press

Rationale

Hay and Jacoby (1996) separated the contribution of habit and recollection
to memory performance within a single task. In the first phase of their experi-
ments, participants were exposed to pairs of associatively related words with
the probability of the pairings being varied. For example, a stimulus word
“knee’” was paired with a response word ‘‘bend’’ on 75% of occasions,
whereas for the other 25% of occurrences, it was paired with the response
“‘bone.”” The intention was to build a habit or automatic response in a manner
similar to that produced by placing one’s keys in the same location on 75%
of occasions and in a different location on the remaining 25% of occasions.
Once habits were established, the second phase of the experiment created a
situation similar to that of remembering where one’s keys were left on a
particular occasion. Participants studied specific items (e.g., knee~bend or
knee-bone) for a cued recall test that followed. At test, participants could
respond by recollecting the previously presented item and/or by relying on
their habit for the item. Jacoby’s (1991) process-dissociation procedure was
used to separate out and measure the contribution of habit and recollection
to performance. It was found that habit was affected by the “‘strength’’ of
the pairings in the training session such that habit estimates reflected the
probability with which items had been earlier presented. In contrast, recollec-
tion did not reflect probabilities from training but was affected by manipula-

:

0278-2626/99 $30.00
Copyright © 1999 by Academic Press
All rights of reproduction in any form reserved.




-

1

« vy

Arowowt Jo ssousnyuI SNEWOINE JBY) Jensuowsp sSuipuy asay], ‘Suruten
Suunp paures] pey Asy) SUONRIOOSSE PoIOSPRI 1Byl SIGRY ou_oomm-uxoumoQ
axmboe 03 91qe o1om synpe AIep[e pue Sunok Jey) pa[BIASI SINSaI Y,

UO1ISSNISI]

‘1 9[qe L ur pajuasard
aIe sjnpe A[19p[e pue SunoA 10y JIqey PUB UOTIOI[[0IAI JO SIIBWNSY "SINpPE
SunoA 03 poreduwioo oyroads-1XaIU0d §SI] SIom SIOPE IIP[O Hoo.H SAJRTUTISI
nqey Jey) 3unsasdans ‘S10° = IS ‘6£°€ = (9% ‘1)4 “yueoyrugis DHSMH.NE
Sem JXQJU0d pue 986 USaMIQ UOTIOBRIOMI UL T > 4 ,m::% bHoEw pue
3uno& ueamiaq IofIp JOU PIP SAIBWINSI JIqRY INq ‘STO" = ISH ‘T8'OL = (9%
‘T)d ‘UONIPUOD 71qDY-yDam Y} SNSIIA UONIPUOD 11gvYy-Suois 9y ur 10ysiy
9Iom SQJBWINSY Jeyl (Oons IXIU0D JO 19319 JuedYIUSiS v pa[eosal TXeIu00
pue 33e SSOIOB S9IRWINSO JIqRY JO UOSLIEdWOd Y “JIQRY JO SAJBWIIS? SALIAP
0} pasn os[e 319m suorenba wonerdossip-ssaooid oyl ‘1> .omgmo@&ma
yoeoidde 10U PIP UOTIDRIANUI AY) PUB LT = (9f ‘1) ‘SIXQIU0D $S0108 UON
-09[[0D1 UI 90UAISHJIP OU SBM I ], "S}NPE JOP[O UL} JO9[[0031 01 J[qR Hoﬁom
S1om sj[npe 3unok eyl FuNeNSUOWIP ‘90 = ISW ‘L6PT = (9p ‘1)4 ‘3e
JO 109JJ9 UTeU B PI[BIASI SIBUINSI UOTIO[[0931 JO sIsAfeuy “Aoreredos suon
-IPUOD J1qDY-YDIM PUR -FUO4]S Y UIYILA S[BLI} JUSNISUodUI pue JusnISuod o&
uo ssuodsar v se wan 1931} B Jurard jo Ayiqeqoid oy H.Soéoo, QOUIIFJIP
9y} SE PIJEIINS? SBM UONOS[[0331 ‘2Inpadold uonerdossip-ssa001d oy Eo.b
suonyenbo oy Suis) GO "> d 18 195 Sem $1S9] [[8 0] [9AS] OURIYTUSIS Y,

synsay

(9661 ‘Aqooef pue Aep] 99s s[re}
-3p 10J) 21npad01d uonerdossip-ssasoid (1661) S,Aqoor[ woly suonenba 5?
s[eL Juani3uodul pue juaniuod uo aouewroyad Sutuiquos £q 32.5@ orom
JIqey pue UONII[[0031 Jo sajewnsy -difs Alowow e sem ‘parpmis sem wopt
dATIRUISI[E 9yl USYM Isuodsar 1981e) oy yiim Juswidely e wcs.oaﬁoo bm:ow
-UOLId ‘S[eLN] JUSNIZUooUT U0 ‘JSenjuod uj -osuodsar 1091100 m.uo:@oa pinom
‘UOIJO[[0ISI JO SISeq 31} UO 10 ‘] ISBYJ UI PIYSI[QEISS IRy JO SISeq 9y} U0
Surpuodsar ‘s[etn JuanISw0d 10, "osuodsor ANIBUISI[E ) Sem Ema poIpmis
g uaym Jiqey yim (uonisoddo ut pajoe) jueniSuoour sem ing ‘Sururen mbot
osuodsar 193181 Y1 Sem ISI[ 1I0YS Y} UT PIIPNIS PIOM Iy} UIYM .:%s qim
(1190u00 ur paYor) JUANISUOD Sem PIOM J9SIe) 9y} JO UOLD[[0II 959 H<.
*JOQUISWIA JOU P[nOd A3Y) JI ssang 0] PoIONIISUI a1em pue parpnys isal
AQ) 18T 2U) w01y asuodsar a Zur[resar Aq yuswSeyy oy ayopduios o.H cBo:bw.
-ur arom syuedronred *(u gq-oowy “§-9) eAnjewrd)e 10 dsuodsal 108Ie) oY
Iaye yitm pare[dwos 9q prnod jey) JuswSery e yirm Suofe Jred yoea Jo piom
1xuoo oy syuedronred Sutard Aq ist] Apmis yoes 1oyye _u.Bm.Q sem AIOWAN
‘ared/s 1 jo a1e1 ® 1e pajussaid ‘sired prom g paurejuod Isip Apnis yoeq ‘sisi|
1891/ApnIs QATISS00NS ()7 paAredar sjuedomued ‘oseyd mc.ERb A PYV .

ce SLOVALSEYV dLALILSNI NVIALLOY

“JX37U02 Yora Ul suonejuasald (g paAradal
sred pIom JO 39S YoBe ‘SuluIel} SSOIDY "SIWIN ¢ pojuasaid sem dALEBUIdE
Y} pue (9%G7) + JO no W | pajussald sem WAl 138Ie1 YoBD ‘UONIPUOd
11qDY-yvam Y} 10 "90UO PajuasaId sem SALRUINTE Syl PuB J20Iq Sururen
yoea ut (9G/) ¥ JO 10 sawn ¢ poruasad sem asuodsor jo3Ie) yoes ‘UOHIp
-U0D J1gDY-S1045 Y} U] "SUONIPUOD J1qDY-YD2M PUe -Su041s A} SSOI0E pajen
-druew sem pajuasaid a10m sasuodsar 199181 yorym uo sfewn jo uontodoid 9y,
"sown  paussaid 9194 UONIPUOD JXAUOD YOrd WOy sared p1om 0T 9 ‘Y00[q
oed UTYIIAL 9181 S-¢ e Je paiuasaxd sited piom g JO $300[q 2AY JO PaisISuod
uorsses Suturen oy, "syiSuans oytoads Jo siqey 993D 0) pouSisep uoIssas
Sururen € seam juowradxe o Jo oseyd i1y oY, USISIP puv 24Mpadoid

‘syuedronied $S0I0B PIdUR[EQIIUNOD I9M sasuodsax
10818 ], "(suoq—39f “"8'9) SUOISLII0 JO %G/ U0 pajuasald sem 9ATIRUIAE U}
aiym (puaq-39] “'8°9) s[ew Jo GT uo poyuasaid sem osuodsal 3o8re) oU)
‘UOTIIPUOD J1qDY-yDam S} 10 *(3U0q—3u **8'9) SUOISLIVO0 JO 9%CT U0 paread
-de oAnEWIANE Sy} oIy (puag—osuy “5-0) S[eln 9y JO 9G/L U0 pajuasaxd
sem asuodsal 105181 9Y3 ‘UOTIIPUOD 71qDY-8U0.4]S ) 10 "SATIRUISI[E U} SeMm
ssuodsa 12110 Y1 pur asuodsar 10518 oY1 3q 01 P2JLUTISIP Sem pIom asuods
-1 BUO ‘IX9JU0D Yoea 10 ‘sjuedionied $so0I0e PIOUB[EQIANUNOD ‘UOHIPUOD
nqoYy-yvaM € 10 11quY-3U04IS € I3 01 pousSisse o1om SPIOM IXU0D Y],
“(u”q *$'9) JuswSely pIoM [2ONUSPT UE 9je[duIod 0] Pasn 9q P[NOD pue SPIoM
JXOJUO0D [10Q O PIje[al A[[BONUBWOS 3I19M SPIOM asuodsay (891 pue 99Uy
“g-2) SPIOM 1X3IU0D OM] JO YoBd Yiim parred A[ENUSISNIP S1oM e (suoq
/puaq “8-9) sasuodsa1 jo sied QT JO PIISISUOD S[ELIdIBUL AU, "SIDIAIDN
"(s1eak G'61 = JA) P10 9SIN0D 10}
paredronted pue A)ISISATU[) IISEIADA 18 9SIN0D £10)0NpOIIUT UB UL PI[OIU
arom (7 = N) sinpe Sunox “Apnis a9y ul oredronied 03 po1aajuN|oA (SIBIA
9y = JA) TuuInye AISISATU[) IISBINOW A119p(e Ioj-A1uam ], siuvdionivd

L8ojopoyia

-Sunok oy} 0) Ie[TWIS JOUULW B Ul S30USSUNUOD oyroads
~1X9]U0D 0] 2ATNISUAS IIM SI[NPE 19P[O JI SUTULIJOP 01 PIUTWEXD 219/ U0
-[0%91 pue Fururea[-jiqey uo Juise JO $109133 Y} VIOULIAPIN] ‘Sururer) woiy
sarouafunuod Juspuadap-1XaIU00 0} SATISUAS 3q P[AOM “UOTDII[[0031 30U 30q
‘SojpWINSa 11GRY 1By pardoadxa sem J[ "POUTIEX? S19m UONDS[[0I3I PUE JIqey
U0 $199]J2 9} PUB SPIOM 2su0dsal [BOUIPI FUISN SIXAIUOD guture1) JuLISJIp
ssoroe paje[ndruew sem yIZuans ssuodsal-snnuwins ‘st ey, "siqey oyroads
1%91u00 ured] pinod siwedonred 1qIeYm JeSNSIAUL 0 (9661) Aqooe[ pue
Ae jo sSurpuy oyl pualxa 01 sem Apms guimor(oy o jo osodind ayJ,

(€661 ‘Aqooe[ 29 sSuruuaf “§'9) JoRIUT SAOULNYUT djewolne
SUIABO] 9[IYM UOTIOS[[0991 UT SIOYSp saonpoid yorym ‘Fuide M punoj ussq
$EY UOTEIDOSSIP JB[IWIS Y 1qeY JO SOIEWNSI 199158 JOU PIp Jey SI[qeLieA
4s9) 18 puodsal 0) oW JO junowe pue Apnis 1B 1Rl uoneuasald jo suon

SLOVYLSHV dLNLILSNI NVINLOY ¢



36 ROTMAN INSTITUTE ABSTRACTS

TABLE 1
Estimates of Habit and Recollection by Age and Context Condition
Recollection Habit
Strong- Weak- Strong- Weak-
habit habit habit habit
context context context context
Young 47 52 .64 38
Elderly 32 33 .56 40

expressed as habit remain intact in older adults. However, the extent to which
context-specific habits were acquired differed with age in that young adults
showed more specificity than did the older adults. Estimates of recollection
were not affected by contextual manipulations from training but did show
a significant decline with age. Our results converge with other studies using
the process-dissociation procedure (€.g., Jennings & Jacoby, 1993) that have
shown age-related deficits in recollection in the presence of preserved auto-
matic responding. Dissociations such as the ones reported here support a
model of memory in which automatic and consciously controlled memory
processes make independent contributions to performance.
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6. Attention Orienting in a Spatial and a Nonspatial Task by Healthy
Young and Elderly Subjects and by Alzheimer's Disease Patients

J-Y. Chen,* M.-C. Pai,t J.-J. Tsai,t and M.-L. Lait

*National Chung Cheng University; and {Department of Neurology, National Cheng Kung
University and Hospital, Taiwan

Attention orienting in a spatial (the Posner type) and nonspatial (the Stroop type)
task was examined in healthy young, healthy elderly, and patients with Alzheimer’s
disease (AD). The designs of the two tasks were comparable in terms of cue type,
cue validity, and cue-to-target SOA. The effect sizes (Hedge's g) derived from the
cost-plus-benefit measures of cue validity were used in the comparisons between




