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Sometimes we think ancj ttren act; othel times F'c act antj thcn make our

cxcLlses The cJifference in intentionality ciescriix<J by this contrast has im-

portant practical .o.rr"q.,"nces. \within ctrr legal system' lar'lyers invest time

ancJ effort trying to cotlvin.. n '.rry that their tii"ttt dicl not intend to commit

an illegal act or *^, ,.,.,r*are of what he or she was cloing when the act

occurre,J. Intentionality weighs heavily in the final vercjict; the penalry for

a c r i m i n a l a c t i s m o r e , , " u " , " * n " . a n ^ C t i s j t r c l g e d t o b e i n t e n t i o n a l .
Reason(1993)d iscussec ]acr im ina lcase invo lv inganabsent -mindede ld-

erly man that illtrstrates the importance of ciistinguishing intentionaliw in

respon< l ing . I r r th iscase ' theacc t tsec lwaschargec lw i th twocountso fshop-
lifting becar.rse he hac, failed ,o prifor some oihit items' \fhen the accused

wasstoppec landqt tes t io t red ,h : . la i .e . t tha thehadover loc lkedthe i te rns
and forgotten to pay. The clefense argtrecl that the elclerly rnan did not

creiiberateiy inteni to stear. Basecl on circ*mstantiai evicrencc, i*clr-rding a

prior history of "forgetting tc pay" and p?ot performallce on a cognitive

fail*re qtrestionnaire (w-hi.h meuu.rres the freclr,rency of seli-reportec aciion

slips), the case v,ras disrnissecl' For this ITr2o' intentionality made the differ-

encebetweenanovers igh tvers . . tsbe ingchargec lw i thacr in i ina lac t .
was justice servecl in rhis trial? Perhips, b,-,t there is reason to question

the outcome. F'irst, was the g"nit.-un's prior hrstory reallv one of action

s l ips ( fo rge t t ing topapg, .?^"o fde l iber l , teshop l l f t ing?Nmos lcer ta in ly ,a
clifferent conclusion woulcl have been clrawn had th\-- accttsecl lrcen a teen-

ager rather than an elclerly g".,tl"*an' seconcl' hot' valicl are self-report
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measures of action slips? Strch questionnaires meastrre failures in cognitive
control through the frequency of these errors. However, the correlation
between responses on a cognitive failures questionnaire and memory meas-
ured in the laboratory is very low. Correlations have rypically been founcl
in the .20 to .30 range (Herrmann, 1982), which is sr"rfficiently weak to
question the validity of questionnailes.

tVhat is needed is a more objective means of measuring cognitive control.
Development of such a diagnostic tcrol is an irnportant applied goal for
experimental prychologists. As our population continues to age, questions
of whether an act resulted fronr an actiorr slip or was carried out with intent
will arise more often. Questions about cognitive control are important in
domains other than aging. As an obvious example, a major consequence of
both frontal lobe injury (e.9., Sruss, 1991) and schizophrenia (e 9., Frith,
i,987') is a deficit irr cognitive control.

To adequately rneasure cognitive contro!, automatic influences of memory
must tre separatecl from consciously coiltrclled use of rnemory. For exampie,
consider a case in which an elderly exe(iutive performs quite adequately in
his professional role. lle is present at appointment-c, shows rnemory of prior
disctrssions of a topic when that topic is later discussed, pclitely questions
colleagues about tire well-being of-their families, and refers to their farnily
merrrtters by name. Shortly after retiring and moving to another city. he
shows symptoms of a severe deficit in cognitive control. Incleed, this retired
executive could hrecome the elderly gentleman accused of shoplifting in the
previous example. The question is: Did his deficit irr cognitive control have
a sudden onset that coincided witir his retirement, or was the cognitive
deficit preseni prior to his retirement, but masked by automatic influences
of memory (habit) supported by the strLrcrure of the preretirement environ-
ment? Answering these qllestions ciearly requires some means of separating
automatic influences from cognitive control.

Judges and juries sometimes arrive at verdicts on the basis of therr ability
to distinguish between intentional acts and acts that restrlt from automatic
infltrences. Even for a decision that has life or death consequences, tliese
laypeople are willing to judge intentionality with the ciecision treateC as
beyond reasonable doubt. How well have experimental prycfioiogists done
in their atternpts to measuie i-utentiorraliirT? Mriclr of thc. re-;eirch aimed at
mea,suring intentionality has focusecl on the distincti.cn between autornatic
(unconscious) anc! consciousiy controllec! processes. Little effort has !-'een
directed toward measuring the contribution of cognitive control to perform-
ance of a task, with the measure correcied for automatic or uncL'\nscior-ts
rnfluences. Controversy has surrounded the validity lf this clistinction, and
for its acceptance researchers have demanded that evidence of its validiry
be beyond doubt-reasonable or otherwise. For academicians, however,
nothing can i-,e proven beyond doubt. Thcir scepticism has swung between
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questioning the existence of cognitive control, as evidenced by the behav-

iorists (Skinner, 1977), to questioning the existence of ttnconsciotts tnfltt-

ences, which some cognitivists deny (Brewer, 197q. While Rome llurns,

academicians debate whether it is iustifiable to call the cattse "arson" Eith

its implication of i:rtent.

Measuring Automaticity

Although laypeople seem satisfied n'ith their abiliry to separate intentional

from automatic acts, psvchologists have had difficulry doing so. For some

psychologists. acts committed without intention are tholrght to be gtriCed

by auromatic influences. By the sundard defrnition, automaticiry provides

a basis for rapid responding, dc'es not require attentional capacity or aware-

ness for the response, and does not require intent (e.g., Hasher & Zacks,

1979; Posner & Snyder, 7975). This definition has been usecl to constftict

exper:imentai ccnditions and select special popuiations so as to investigate

autornaticity in memoly performance. Variables that have been used include

depression, the effects of drugs and alcohol, and the effects of aging and

amnesia. Experimental conditions attempt to meet the goal oi providing a

pure measllre of automatic influences by eliminating intent through a ma-

nipulation of instructions (Hasher & 7.acks. 197D or lty the use oi conditiorrs
(dividing attention, etc.) that do not give intent an oppornrnity to operate,

It is assumed ttrat one is responding orl the basis of autornaticily when one

experiences any of fie conditions or mental states cited earlier.

The marripulation of instructions to eliminate the effects of intent and,

thereby, to allor,v autornatic or unconscious infltlences of memory to be

investigated has received ̂  great deal of atfention. Automatic infltrences of

memory have beerr described as "implicit memory," which has been inves-

rigated using inrjirect tests for its measurernent. For these tests, people are

nc-it clirectly asked to remernber a prior event but rather to engage in a task

that indirectly reflects the occurrence of that etient. Inpiicit mernory, 3s

indexed by these tasks, has been definecl as unintentional, the same criteria

used to define automaticity, ancJ tlius the tno terms can he considered

synonymous (e.g., jacoby, 1991).In contrast, a direct test sr-lch as recognition

or recail instnicts subjects io rememhrer earlier events, ancl provides a meas-

ure of consciotts, intentional memory.
Dissociations between performance cn .Jirect and indirect memory tests

supply striking examples of effects of the past in the at,sence of remembering

and perceptual analysis in the absence of seeing. For example, althorrgh

amnesics cannot remember the earlier presentation of a word when given

a test of recognition memory or recall (a direct test), they show evidence

of memory by using the word rnore often as 2r completion for a stem or

fragment (an indirect test) than they wotrld hacl the word not been presented
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earlier (for reviews, see Moscovitch, vriezen, c& Gottstein, 1993; Shimamura,
1989)' Similar memory dissociations are eviclent in people with normal fi.rnc-
tioning memory (for a review, see Roecriger.& McDermott, 799T. r'he form
of dissociation fotrncl for memory is comparable to clissociations taken as
evidence for unconsci.us perception. For example, N{arcel (1983) flaslied
words for dtrrations so brief that subjects cotrld nol "see" them, but coulcl
show elfects of those worcls on a lexical cieci.sion task trsecl as an inclirect
test of perception. Similarly, "biinclsight" patients make visual discriminative
responses withotrt the subjective experience of seeing (Weiskrantz, 1986;.

Empirical advances derived from the clirect versus indirect test distinction
have significanrly increasecl our trncerstanciing of consciotrs anci gnconscious
(automatic) influences (e.g.,Jacoby & Dallas, 19g1; Roecriger, i990; s<:hacter,
1987)' Much of this research, however, has proceeclecl without coniiopti:rg
manv of the methoclological and conc.pruui issues that plaguec] earlier in-
vestigations of unconscious Drocesses. Those issues are nosr resurtacing.
The major difficulry for cllawing a distinction between consciolls versus
unconscjotls p)rc)cesses is that of defining each rype of process. Essential
here is the relation of processes ro rasks (.Dunn & Kirsner , i9g9). Typicaiiy,
unconscious processes are equateci with performance on inciirect or implicit
tests and conscious prrrcesses with performance on clirect or expiicit tests.
However, this forrn of definition is problematic because conscioLls processes
may co'taminate performance on indirect tests (e.g., F{ole'cie r, lig6; Rein_
gold & Merikle, 1990; Toth, Reingold, &Jacoby, r991t) ancl, less obviously,
unconscious processes might contaminate performance on clirect te-sts ga-
coby, Toth, & Yonelinas, 1993). In aclclition, mapping processes onto test
performance overlooks an esser)tial aspect of any aciequare definition of
consciotts and unconsciotts processes, which is that automatic ancl con-
sciously controlled f)r(rcesses selclom operate in isolation. F,rther, automatic
processes acting in isolation may be quaiitatively clifferent from those op-
erating in the context of consciously controllecl Drocesses, and vice versa.

Consider tlie conrrnonplace claim that in orcler to iearn what someb,sly
really believes, you shoulcl get him ol her <Jnrrik. Dninkenness is trea-ted a.s
a pure measure of automaticiry or tnle beliei. The "contarnination,, problem
is to q-ricsiiot'; irow clrurik oec,ple have to lre lrcfbre their responses are no
longer contaminatec! by consciously ccntrollecl processing. Flven if one could
achieve an Llncontaminaterj test, the more ,.iio.,, "qualitaiive clifference,,
problem is whether the test reveals people's "t!-Lre" behefs or only vr6at they
believe w'hen dnrnk. It seems likely thai some people's l--eliefs when clrunk
are qtralitatively difierent from their bcliefs q,hen sober. Atrtornatic influences
in the context of consciously controllecl processes, like true beliefs when
sober, are of great interest. Because the inclirect versus direct test clistinction
iclentifies processes wiih tasks, it provicles no means of measuring agtomat-
iciry in the presence of consciotrsly controllecJ processing.

9. DISSOCIATING PROC

tJ(4-rat is needeci is
control ancl automatr
does the layperson (

Celibaqt Doesn't

The critcrion trscc:
by the layperson to
psychologists' concer
and the effects of dr
sources" v,'hen estal>l
Ilowever, the layper:
oi a staiic state or si.
behavior across cliffe
For examplc, one is r
ering alcoholic, wto
than in an iitdivicjrral
recoveri:rg aicohoiic c
Sirnilarly, to be gi,u'cn
to have been a biatar
received the feast. ()t
for this section, are e:

The layperson begi
consciously controllec
one siftration with tha
Our process dissociar
Yonelinas, 1993) is a
also begin by acce;_rtir
controlled bases for rr
our proceclure. Our rt
havior is to be compt
infltrences and cogniti

The [b+cess Di.qs(rci:

The prccess,Jissociatic:
results from a conditi
processes act in opDo:
a coridit ion fi.r which r
of the q,ell-frr nction ing
sensical one of the dift
as compared with rnrr
information from s()me
fwo cases reveals the r

CnS niF;p.*rff.*:, * fil" - {-& !1 r- .e * ,



9. DISSOCIANNG PROCESSES 165

\X7hat is needed is some means of separating the contriltutions of cognitive

control and automatic influences to behavior in a particular situation. []ow

does the layperson do this when deciding that an act is intentional?

Celibaqt Doesn't Count if You Can't Get a Date

The criterion used by psychologists to define automaticity are also used

by the layperson to judge urhether an act was intentional. For example,

psychologists' concern with attentional variables, such as divided attention

an<l the effects of drugs, is mirrored by legal reference to "climinished re-

sorlrces" when establishing in a court of law that an act was unintentional.

However, the layperson rjoes not jtist use inforrnation about characteristics

of a static state or situation but, rather, relies most heavily on contrasting

behavior across different situations to judge w'hether an act is intentional.

For example, one is more inipressed by abstinence from alcohol in a recov-

ering alcoholic, who has previously been seen clrunk at numerous parties,

than in an hciividual q,ho has never been seen having a drink, Clearly, tile

recovering alcoholic demonstrates greater e..'idence of intention and control.

Similarly, to be given full credit for having been religiously "saved" one has

to have been a blatant sinner first. Remember, it was the procJigal son who

received the feast. Other examples, one of which was used as the heading

fcr this section, are easily found.
The layperson begins by accepting the validiry of the distinction between

conscionsly controlled and automatic acts and then compares behavior in

one situation with that in another to decide whether an act was intentional.

Our process dissociation procedure (e.g.. Jacoh;"', 7997; Jacoby, Toth, &

Yonelillal., 7993) is a refinement of the strategy trsed by the layperson. Ve

aiso begin bv accepting the distinction befn'een aLltomatic and consciouslv

controlled bases for responding, and make that distinction fundamental to

our procedure. Our refinenient is in the design of siruations in which be-

havior is to be compareci so as to separate the contr ibutions of auiomatic

infh.rences and cognitive control.

The Frocess l)issociation Procedure

The prcx--ess dissociation procedure measllres cognitive ccntrol l-ly combining

results from a condition for which atttomatic and consc-iottsly controllecl

processes act in opposition, as in the case of arition slips, with results from

a condition for which the two rypes c'f process rci in concert, as in the case

of the w.ell-frrnctioning, elderly executive. The rlie2sure is the very common-

sensical one of the difference between performance when one is trying to,

as compared with trying not to, engage in sonte act or be influenced by

information from some sorlrce. T'he difference between perforrnance in those

two cases reveals the clegree oi cognitive control. We later describe results
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to show that this objective measure of cognitive control correlates with
self-report measrlres of recollection and of frequenry of action slips.

In order to avoid the equating of processes with tasks, the process dis-
sociation procedure separates the contributions of conscious alrLl automatic
processes to performance of a single task. The procedure builds on previous
findings of task dissociations btrt extends the analysis to situations for which
it is acknowleclged that both cognitive control and automatic influences
contribute to perforrnance. Such an analy-tic technique seems especially im-
portant given that both rypes of processes are operating concurrently in
nlost real-world tasks, and given the llkely possibiliry that automatic (un-
conscious) influences are context specific and sensitive to current intentions
Qacolry, Ste-Marie, & Torh, 1993; 

'Wegner, 
1994). As illustrated by the earlier

"drunk" example, it is necessary to separate processes within a task to gain
a true measu-re of their contributior-rs.

The strategy for the process dissociation procedure is to start with the
assumption that <:onsciously controlleC and automatic influences incle-
pendently contribute to pedormance and then clesign conditions aimed at
meeting that assumption as well as other necess2ry assurnptions (/acoby,
Toth, & Yonelinas, 7993).There are Anumber cf different \ /ays that automatic
and consciously controlled inflr_rences can combine but, fortr.rnately, each of
the ways ha.s its own earmarks (|a.coby, yonelinas, & Jennings, in press).
How can one be certain of having attained the goal of independence? One.
source of evidence ccmes from resuits showing that variables traclitionally
associated with reduced cognitive control ha.",e an effect on our estimates
of consciously controlled processing (e.g., recollection) but leave automatic
influences unchangecl. Jacoby et al. (in press) summarized the results ot 20
experiments to sltorv that subject variables such as aging, as well 1s prcc-
essing variltbles, such as divided aftention and fast responding. produce that
paffern of results. Averaged across those 20 experiments, the effect of factors
traditionally as.sociated with reduced cognitive control on estimates of con-
trolled responding was .2l,whereas that on estimates of automatic influences
was .002. Itlanipulations otlter than those associated with cognitive control
produce different panerns of results, oiten affecting estimates of autonraticity.

However, as noted eariier, the empirical gains made possible by the
procectttre ?re brorrght at lhe expensc c.f confronting c(-)nceptrjal anC metii-
odological issues that troubled, and often undermined, previous research
on automatic infltrences. Our approach tias d.av;n critics that quesrion its
underlying assumptions, particularly our assumption that conscious and un-
conscious processes independently contribute to perfbrmance (Cuman &
Hintzman, in press; Graf & Komatsu, If)4) Ve can corlTincingl.v counter
arguments made by critics Qacoby, Begg, & Toth, in press; Toth, Reingold,
& Jacoby, 1995). For example, curran and Hintzman (in press) argued that
correiations, at the ievel of items, between automatic and controlled prcc-
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esses invalidate the independence assumption and estimates of processes.
Their argument was the very reasonabie one that some items are both more
familiar and better recollected, ancl, conseqllently, one cannot assume that
the fwo bases for juclgments or responding are independent. Jacoby, Begg,
and Toth (in press) showed that even if there is a high corielation ar rheitem levei, the bias in estimates of automatic influences would be very minor(a '01 difference) anci not differential across conditions that were very dif-ferent in the estimated controlleci use of memory. That is, even if curran
and Hirltzman were correct, the effects prcxlucecl by correlations at the item
level are trivial. what is often made clear by comments of critics is that thewctrd independence has many meanings, only some of which are relevant
to our purposes. correlation does not mean lack of indepenclence (see
Jacoby, Begg, & Toth, in press, for this argument).

The best response to critics is to show the success cf orlr approach. Inthe follov'rirlg section' we illusrate rhe process dissociation procedure byclescribing its use in several experiments done tc a'alyzeage-relatecl deficitsin memory. Although the fcrcus is on effects of aging, we have found thatmanipuiations such as dividing attention, speedeci-responding, and fast pre-sent'ation iate mimic the ekierly's Fattern of periormance. Then, i. the tinaisection, we address applied issues for vrhich it is impcrtant to separare
automatic and consciously coatrolled uses of rnemory. ve return to examples
there, such as our elclerly shoplifter', to quesdon the relation betq,een sub,.jective reports of aq'areness, and the objective measure of cognitive control
supplied by our process dissociation procedure. rve also desciibe the rrtiliqv
of our procedure for cliagnosis and treatment of memory deficirs. Designing
effective, special environments that provide suppafi to compensate for.mem-
ory deficits, and designing programs armed at iehabititating mernory, require
that c'ne separate the contributions of automatic ancl ..,nr.io,rrly controlled
processes.

MEMORY IFFECTS OF AGING

Action Slips: separatfurg Habit and Recollection

The interplev l,erween consc'iously ccntrolleci and auiomritic processes canbe seen in claily life through the aciion slips that peopie cornmit. T6ese
errors in performance occur wherr auiomatic responciing and current inten-
tion are opposed, leading to conflicting responscx (e.g., 

-N.rr_", 
, I9g1; Rea_

son, 1979). Automaticity, in this case, is exp;.essecr in the torm of a habit
that overconles our intencjecJ behavior. These errors can b: illustratecl with
a story about an aging math professor at the University of Manitoba who
went to a conference in chicago and was unable to find his airline ticket

, XS.{r gFe; tSSr
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Action slips and Aging. Does aging increase rhe likelihoocl of acrionslips? our story about the math pror"rro. strggests this is the case and, infact' there is anecdotal evicJence. that the elcie"riy are more likely to comrnitaction slips than are younger subjects. \W'e g"."fry & Hay, l9g3)acldressecjthis que'stion more clirectly bi' examining menlory performance in :r lalrsitr-ratioa where habit and intenrion act in opposition.
The first phase of our action slip experim.r,i was designecl to creare habitsof a spetcrfic strength. v/ords q'ere preserrted pairecl with a fragment of arelated worcl, and srrl>jecls were to preciict h<,',w these fragments q,ouiil l-:ecompleted' one of two possible completions for each fragment was shown,q'ith a "dominant" comg;letion being shown twice as often as the other. Forexample' 12 times out of 1g (67% of occurrences) when knee b n wasshown, the fragment q,'as completecr with the word bone trrr" i;,"irrr",item) whereas for its other 6 presentaticns (330/o of occurrences) it wascompleted with the worcr benct (the noncJorninanr item). The habit of pr<>ducing the <Jominant completion should be stronger than habit for the non-dominant completion. our intention was to t,,ii.r a habit or automatic re-sponse in a manner si'nilar to having orrr math professor fly to rwo thircisof the conferences he attencjs.

The second phase of the experiment created a siruation that was meantto resemble recollecting the nrode of transportation to a cllrrent conl.-erence.In that second phase, people were presentecl v;ith a list of nine worci pairs,and then tested by presentarion oi the first m.ember of each pair and afragment of the seconc, word (e.g., knee-b-n_). sr-rbiects were to compretethe fl'-agment by recailing the wo"rcl ti-t"t *'u, pnirecl with the cue worcl inthe short list they ha'd jtrst str,rclied. subjecrs ,rr-i.ti".l ancj were testecj in thisrnai-Iner for several lists. The trick, of corrrse, is the cornpietion wor6 pre-serted in the sttrdy rist was not the worcr made crominant in phase 1 (c.g.,the sttrcJy pair was knee-bend, rather than knee_bond. Consequently, relyingon hallits es:ablished in Phase 1 wotrld produce an action slip of completingthe fragnrent with the stronger habinrri ,"rpo.se in phase 1, although theweaker response was appropriate.
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Probability of Responcl ing
of Recollection and Autolnatic

TABLE 9 . I
with a Dorninant ltem ancl Estirnates
Influences for Yolrng and Elderly Aclulrs

Test Cortciitiott Estinates

Fncilitatiort htet feretrce Recollectiort Aulomatic

Young

Elcierlv
.11 63

.62

If the elderly are more susceptible to action slips, they shotrlcl mistakenlv
give the dominant items from training more often than do yoLlnger aclults.
Those were the results that were obtained (see interference conclition, Table
9.1). How shoulci the greatcr probabiliry of an action slip'ne unclersicc.l?
One interpretation is that the elderly are more susceptible to interference
from pirior learnirrg. Indeed. there is a iarg.- amoLlnt of literanrre tc show
that the elderl,v are lnore vulnerable to proactive interference effects than
are youriger sul;jects (e.g., Winocur 8* Moscovitch, 19g3), ancl several aLithors
have argued that interference effects stem from the eicierly's inabiliry to
inhibit irrelevanr information (e.g., Hasher & Zacks, i9u,g). Our eviclence
thr-rs far could suggest that the elderly are less able than rhe votrng to inhibit
responding on the l-rasis of habit and, therefore, may have cleficient rnhibitory
mechanisnrs.

If this is the case, we should be able to <Jemonstrate that the elderly
perform as well as the young when recollection and automatic processing
act ln concert to procluce the same response. That is, the elderly ma1, cjo as
well as, or even better than, the young if habit is a source of iacilitation
rather than interference. In that circumstance, a failure to inhibit effects of
habit would be to one's advantage. Think back to the aging math professor.
Had he flown to ihe conference in Chicago, as he usually clicJ, habit would
have helped hirn on his way home. In this case, habit an.J recollection work
together to facilitate performancc.

In the experirnent just described, a iacilitation conclition was also useci
to compare performance of young and elderiy adults. This time. the clominant
items fi'om the training pi-r::se appeared oi: the snrcllr lisi. ,,,t iesi, if suhjecrs
could recollect that the worrJ was just presented. they woulcJ give the correct
resDonse. Nternatively, if tlrev failed to reccllect the item, rhey coulcl prc<1uce-
the correct answer by relying on habit. IJnlike the interference condition,
sirhjects dicl not need to inhibit habinral responses; consequentiy, if the
inhibition hypothesis is adopted. one must precJict rtrar age cl,:ficits will he
eliminated.

The restilts did not support this prediction (Table 9.1). Older atlults were
iesslikely than the young to correctly recall an item in the facilitation condition.

.3>
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This finding is difficult to lrnderstand if the source of memory cleficirs in rhe
elclerly stems from poor inhibition. Given that the elderly were less likely to
correctly recall an item when habit was a sollrce of facilitation, as well as a
soLlrce of interference, some other explanation is required. However, we
wottld not have recognized the inadequacy of the inhibition hypotl-resis if we
hacl only examined the interference condition. To tnrly understand perform-
ance, responding in both the interference and facilitation conditions ntltst be
considered. To see that this is the case, think of our experiment as being
analogous to an investigation of recognition memory. The role served by
facilitation test items is analogotis to rhat served by "olcl" q'ords and the role
servecl by irtterference test items is analogous to that served by "new"'"vord.s
on the recognition test. For recognition memory, of course, one has to compare
performance on old and new items to separate correct responding that reflects
memory irom that due to guessing. Rather than merrrory and guessing,
however, we want to separate thc contrihutions of recollection and atrtomatic
influences. The situations are similar in that atrtomatic influences can serve as
the basis for guessing. Ve refLlrn to this pcint iater.

Rather than inhibition. a better explanation of our results is that the elderly
are deficient in thcir al>iliry' to conscior-rsly recolleci an earlier everrt an,,-|,
consequentlv, more r,'ulnerable to misleading effects of habit. To investigate
this possibiiity we neecl to separately examine automaiic and consciously
controlled infiuences on performance. Jacoby's process dissociation proce-
dtrre (iacoby, 1991) allows us to separate out ancl measure the contributions
of habit and recollection within a given task, ancJ determine the effects of
aging on each prcrcess. We first illustrate this proc-edure in the context of
our action-slip experiment.

Estimating Automatic and Consciously C-ontrolled
Influences

For the facilitation concJition in the action slip experiment, subjecls can give
the correct answer at test either by recollecting (R) the item presented in
the study li-st, ot by rel;ring on hahrit or autc)matic influerrces (,4) when
recollection fails (l * R). We asstrme that these two bases for responcJinl4
act independently: recoliection can occur with or without responding on
the basis of atttomatir-- influences arcl vice versa. ConseqLlently, the prob-
abiliry of a correct !:esponse, which would be to respond with the "dominant"
item, in the facilitzition condition (Fac) is:

Prob (donr inant i tem) = R+ A(7 -  R)

In contrast, for the inteference condition, responding w;th the dominant
item is an action slip. Such an action siip wili occlrr only if strbjecrs fail to
recollect the nondominant response that appeared in the snrdy list, If strbjects
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f-ail to recollect the nondonrinant response ( 1 - R), an action slip rvil l  occrlr
n'ith a probabil itv t l iat ref-lects automatic influences (,4). 1' ltc probabil ity ol.
en action slip in the interf-erence conclit ion Ont) is:

Prob (c lominant i tern) = A (1 -  R)

By Lrsing these two equations \\'e can compute estimates of automatic
influences and recollection. Strbtracting rhe probal>il iry of an action slip on
interference trials (lnt) fiom the probability of :i correcr response on faciii-
tation trials (Fac) provicles an estimate of recollection:

R= Fac  -  In t

Given an estimate of recollection, an estintate of automaticity or hal-rit can
be cornpr,rted by sirnple algc-bra, clivicling tlie probabiliry of an acrion siip in
the interf-erence condition (Int) by the estimatecl probatri l iw of a failurc in
recollection:

A = 1 n t / ( 1  -  I i )

'$7hen 
lve: calcttlate tfiese estimates, 'uve find that tire poor mernory per-

formance of the elclerly was not because of a faiigre to inhibit a.tomatic
influences or habit. The estirnated contribirtions of ziutomatic influences were
near identical for the elderlti and the young (see Table 9.1). Furthermore,
these estimates of aittornatic infltrences reflectecl the probabilily with which
fragrnents were completed with dominant items during training. Thar is,
there was a .67 prci>ability that a clominant item wor.rlcl appear orany given
trial dtrring training, and the estimates of aLltomatic influences ol-,tained l-ry
r-rsing the process dissoci:ition prccedtrre were .63 for the young ancl .62 for
the eiderly.

in contt'ast, estimates of recollection revealed pronounced age-related
deficits; the elcleri,v- showecl much poorer consciorrsly controllecl processing
('2D than drrl the young aclults (.44'i. l t is this deficit th:rt w-as responsibie
for the iarger n'.rmbe'r of action slips commitrecj bv the elclerly in thc inter-
ierence condition, and f<,,r thejr poor performance when habir ancl recollec-
tion were acting in *rr: same,Jirection (in the facil i iatlon conciit ic;1.). irr.:toi-s
other ttran aging also increase the likelihoocl that action slips r,vill occur. 

'We

have found that forcing young adults ro responcJ qrjigkly ai test or rapidly
presenting information at stLrdy increases the prolrabiliry of such errors 13a-
coby & Hay, 1993).Similar to aging, the effects oi spcecJecl reslroncling ancl
raS;id presentation serve to reduce recollection and leave atrtomatic ,nfiu-
ences in place.

This invariance in estimates of automaticir,v cloes not reflect a general
insensitivity of that meastrle. Ve har.e carriecl otit other action-:;l ip experi-
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ments to show that varying the number of presentations of a pair duringtraining (i'e', the "strength" of a habit) infltrences estimates of automaticify
but leaves recollecrion unchanged eacoby & Hay, 1993).As ciiscussecj earlier,maniptrlations that affect one process while leaving the other intact provide
evidence to sLlpport the assumption of indepenclence between intentional
and automatic responding. Those later experimenm also revealecl probabiliry
matching, as did the experiment described previotrsly, which suggests thatprobability matching can be usecl as a measure of implicit learning (cf.,
Estes, 1976; Reber, 1989). It seems likely thar the observecj prohrabiliry match-ing qualifies as implicit knowied-ge, because probabiliry matching was founciwhen consciotts recollection of list stnrctt,re *oulcl be nearly impossible(i'e', rapici responciing). Probabiliry matching, as a measure of implicit learn-ing, holds important advantages over other pioced,ires. Foremcst, prcbability
niatching measures implicit learning in the context of intentional use ofmemory' and adoption of the process dissociation procedure eliminatesconcerns that the rneasilre of imprlicit iearning is contaminatecl.

.dutomatic and Intended Infiuences of Mernory
f,or a Prior Event

The distinction berween behavior driven by habit versus behavior driven byiecollection is really the difference between automatic ancl intended influ-ences of memory for a prior event. In the case of hal-rit, the automatic influencewas built up by multiple presentations of a stimulus; however, automaticinfiuences of memorv also arise from a single p."r..r*rion of an item. A seriesof "false fame" stuciies illustrates this effeJr {by*"1 & jacoby , 19c)0;Jacoby,
Kelley, Brown, &Jasechko, 19g9; Jarot v,r'oloshyn. & Kelley ,79g9).In this paradigm' subjects reacl a list of nonfarrrous names and then per-formecj a fame-juclgment test consisting of olct names. new nonfamotrs
narnes' and famo^us names. subiects were correctly infcrmecl that the stuc1ynarnes were nonfarnous, and if they recognizecl a name from tha.t list t6eycotild be certain it was not famous. Because prior presentation of a nameincreasecl its familiariiy, subjects could misattribt,t" thi, familiaritry as fame,by rnistaking oid narnes for famous ones (the false fame effect). Hoq,ever.if stibjects couicl recoilecf thc sotrrce of the name. any automatic injluence
of familiariq' woulcl be opposecl, anci strbjects wouid correctly icJenrify thename as nonfamotis. This task is, in essence, an interference condition,
similar to ttre one described earlier where habit ancl recollection were placeclin conflict.

Elderly adults show the false farrre effect (D).wan &Jacoby, 1990;Jennings
c&Jacoby,7D3a) as cio amnesics (cermak, Veifaell ie, Butler, &Jacoby , 1993;Squire & llcKee, 1992) ancl patients who have suffered u .lorei-heacl iniury(Dypv'an, Segalowitz, Ijenderson, & Jacoby , 199r. Subjects in each of these
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special populations were more likely to n-ristakenly responcl "famotrs" to olcl
narnes as compared to new, nonfamous names.'uvhereas the opposite was trLle
for yotrnger subjects with normal functioning memory This finding suggests
that these poptrlaticns suf'fered a lessened abiliry to engage in recollection;
however, automatic influences of memory were preserved. Jennings and
Jacoby 0993a) have used the prccess dissociation proced'-rre ro show that this
is the case; automatic influences of rnemory (familiarirv) on fame judgments
were the same for elderly and young adults despite large age diiferences in
recollection. In experiments to be described later, we used a misleading effect
of familiarity, much like false fame, to diagnose deficits in recollection ancl
clesign a training procedure to rehabilitate recollection.

Automatic influences based on a single presentation, such as those seen
in the false fame effect, have rypically lreen snrcliecl with inclirect tests of
memory. As disctrssed, however, it is bener to separate the effects of auie
matic and consciouslv controlled influences wirhin a task. Irr the action-slip
experinient described earlier, we accompiisheci this by rrranipulating mare-
rials to constrLlct facilitation and interierence conditions. Horvever, the same
goal can be achieved by manipulating task instmctions.

Measuring Recollection Jacoby, forh, and yonelinas ( 199, nsed a
manipulation of inch-rsion versus exciusion instructions with a stem comple-
tion task to separate recollecdon from automatic influences of memory.
Young adult.s first srudied a list of words either trnder conclitions of full or
divided attention. In both conditions, subjects read study words aloud. t{ow-
ever, subjects in the one condition were allowed to give ftrli attention to
their study of those words, and were warned of a later memory test. Subjects
in the second condition were not warned about the later test, anC were
requirecl to engage in a second task while reading the words aloud. They
were tokJ to give as linle atteniion as possible to the reaciing task. Our goal
was to show fhat reducing attention could produce memory restrlts that
w'ere the same as founcl with elderiy strbjects or amnesics. 'fhat 

is. b'y ma-
nipulating attention, w'e attemptecl to prociuce a deficit in later recollection
(a conrolied use oi memory) but leave aLltornatic rnfluences uncnanged.

The inciusion versus exclusion test instr-uctions l^/ere important for sepa-
rating tire contr'ibutions of conu-oilecl and autornatic influences of memory.
For both rypes of test, subjects were presenteci with word stems that they
were tolci to tlse as ctres for recollecting earlier-snrdied words (e.g., mot_,
as a cue for iecall of mote['. For the inch-rsion test, subjects were instmcted
to compiete stems with recollected words or, if thev were unable to do so,
complete stems with the first word that came to mind. The inchrsion test is
the same as a standarci direct test of memory with instmctions to guess. For
the exclusion test, in contrast, subjects were told to complete stems with
words that were not presented earlier. The excitrsion test is akin to testing

-  & ? ' . t
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people's ability to keep secret their memory for the earlier stuclied list. They
were to recall studied words so as to avoid giving them as responses, just
as one might recall a secret to avoid disclosing it. Completing an exclusion
test item with an old word would be an action slip of the same sort as
described for our math professor.

Not surprisingly, on the inclusion test subjects showed higher recall in
the full than divided attention condition (see Table 9.2). However, cven
after divided attention, the prcbabiliry of completing a stem with an old
word was well above base rate (the probabiliry of completing the stem with
a target word when that word was not presented). SJbtracting false recall
from correct recall (subtracting base rate from the total number of worcls
completed) is a standard way of rneasuring recollection. But is that metho<l
accurate? Does above-base rate performance reflect subjects' ability to rec-
ollect earlier presented v;ords or dc-res it reflect automatic infiuences? This
question is important because several experiments have shown that amnesics
sometimes perform neariy as weil as normals on direct tests of rnemory
(e.g., Bowers, Verfaellie, Valenstein, & Heilman, 19gg). In those cases, are
the anlnesics tn-liy ahle to recollect, or does their correct re-sponcling reflect
guessing that is infiermecj by automatic memory influences?

Performance on inclusion and exclusion tests carr be used to estimate the
separate contributions of recollection and automatic influences of memorv,
just as was performance on faciiitation and interference test items in the
action slip experiment. indeed, the inclusion test is a facilitatiorr test. Subjects
could respond correctly on an inclusion test either because they were able
to recollect (R) an earlier-studied word, or because although recollection
farleci (1 - /?), automatic (a) influences were sufficient to result in the worcl
being given as a guess: R * A(1 - R). The exclusion test is an interference
test. For an exclusion test, an earlier-srudieC worcl will be given as a response
(an action slip) only if subjects fail to recollect the earlier-sn-rdied word, but
atttomatic influences are sufficient for the word to be giveri as a guess: ,4(1- R)' As should he apparent, these are the same equations as used to seDarate
recollection and automatic inflrrences in c-rur actir:n slip experiment, and
e.stimates are gained in the same manner.

TARLE 1).2
Probability of correct stem compietion ancl Estimates of Recollection ancl

Automaric Influe'ces of Mcrnory as a Function oi Attention

Test Cottdition Estimates

Irtcltxiort Fxciusiort Recollectiort Automatic
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Estimates of recollection and automaricify ( fable 9.2) show that dividing
attention during srudy produced effects that were the same as those produced
by aging. Recollection was reduced to 0 by dividing anenrion. 'We 

were
successfiil in making our undergraduates totally amnesic! However, esti-
mated automatic infltrences after divided aftention were near identical to
those after full attention. This shows that, after dividecl attention, correct
responding on the inclusion test stemmed totally from correct guessing in-
formed by automatic influences. The same is likely true when amnesics are
sometimes found to perform as well as normals on a clirect test of memory.
FIad we used the standard means of correcting for guessing, we woul<i have
mistaken automatic influences of memory for recollection. The two bases
for responding are different in important ways. For example, automatic
influences of memory woulcl result in cne rnistakenly clisckrsing a secret
(exclusion test), whereas recollection wculci allow the secrer to be withhelcl.
Are elderly subiecis less likely to be able ro keep a secrelz craik (19g2)
suggested that age-relateC differences in rnem ory ^ie the same as those
proclucec! by dividing artenrion.

Special Populations and Recollcction .|acoby tlgg1) usc-cl an ilclu-
sion and exclusion test procedure to examine age-related effects of memory.
That experiment used the same rnaterials as did the frrll- versus divided-at-
tention experiment, but the procedure was slightly different. Study and test
items were intermixed, and the number of items intervening berween the
study presentation of a word and its test (spacing) was varied, as was the
nature of the test.

When an inclusion or exclusion test immediately followed presenra-
tion of its completion vvord (0 spacing), performance of tlre elderiy and of
the voung was near perfect. This finding is importarrt trecause it shows
that the elderly were able ro understand ancl follow Lrstructions. They were
able to include and exclude olci words when tested immediately after stucly-
ing [hCrs-- words. In contrast, when a large number of items intervenecj
between the presentation ol a word and its rnclusion or exclusion test (4g
spacing), the elderly performed rnucii more poorly than clici the young ('fable
c) 1')

TABLE 9.3
Probability cf coriecr stenr completion and Esrirnates of R.rcollecticn and

Automatic Influences of N{emory as a Function of Age

Te.st Conditiott Estintates

Ittclusiott kclusion Recollectiort Automatic

Young

El<jerly
70
5 5

.26
39

.44

. 1 6
.+6
.46
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Estimates of atttomaticity ancl recollection (Table 9.3) provicle eviclence
that the elderly strf'ferecl a cleficit in recollection as comprlrecl to yosnger
participants lltrt that automatic inf-luences of memory were trnchanged. T his
correspondence befw'een age-relatecl differences in memory ancl effects of
ftrl l  versus clividecl attention supports Craik's (i9g2) claim that clividing at_
tention dtrring stucly can mimic the effects of aging on memory.

f'he same pattern of clissociations has been fotrncl with a closed-heacl
injtired popr-ilation trsing the lag procedure clescribed earlier. 'fhey, 

too,
show deficits in recollection but intact aLrtomatic proc.essing (Ste-A,Iane, Jen-
nings, & Finlayson, in press). For both poptrlations cleclines in recollection
are pronottnced, appearing when only a few items have intervened between
presentation and test. fhe lag paradigm procluces consistent restrits across
populations ancl is highly sensitive as a measure of memory cleficits. T9 tlrly
test memory, one has to measrlre l-loth a person's abiliry to intentionally
cleiiver a message (incl*sion test) an<1 abiliry fo keep a secret (excl.sion
test,). In some regards, keepring a secret is a grL-ater rnemory accomplishment
than i^s deli'rering a message. we later exploit these characteristics in our
attetnpt to diagnose and train recoilection.

All the research describecl thus far sen'es to illustrate the prc)cess ciisscrcia-
tion procedure and demonstrate its trtiliry for separating ar-rtomatic and con-
sciously controlled mentory processes. In the following secrions we descrip
application of the procedure as a potential <Jiagnostic resr, and highlight the
irnportance of separating automatic and consciously controilecl p.Jcesses fo,
the diagnosis and treatment of memory impairrT.ents. An important issue in
this regard refttrns tts to our elclerly shoplifter to qtrestion the relatior-rship
betv,'een cognitive control a.s measrlre<J objectively b1, the prcress clissociation
procedule versLrs subjective reports of rnemory performance.

APPIIED ISSTIES

Relation of Subjective and Obiective Measures
of Memory

As described in conjunction with otrr eiderly siroplifter, there is trstrally a
very low correlation befween performance on standard laboratory tests of
meniory/ ani performance on cognitive failtrres questionnaires. The latter
test relies on self-reports of memory failures. vrhat is the relaticn between
rnemory ttsecl as a means of cognitive control for performance and memory
ttsed as a basis for self-report of rememlrcrirrg? The prcrcess dissociation
proc-edure acts as an objective means of measuring cognitive control. For
the experiments lrrst clescribed. recollection was meastrrecl as the Cifference
between R'hen one is trying to as comparecl to trving not to engage in some

9 DISSO(,I. . \ ' I

: rc t .  I i l t  t ( )  \
l rc rcc.ol lct. t

peopic [o n-:
meml>c l  kn<
l>v Garc l incr

&  Pa rk in ,  l 9
Dur ing I

"renrentbc.rer

cietai l  of '  .scei
or thotrgit t  t l
n'ell to thc 1
clrive- "renter-r

"know" resp(
tx'o procccllrr

two processc

Can ()nh: re\l)i
thaf  unc lcr - i ie
asslime rhat ll
that each pro,

EstimatinS
"remember,,kr

t ici fy in a man
"Remember" r
only responcls
an i tem. H<xv,
infltrences csii
resc'mble the' r
based on autc)
estimaie of . tut
"kno$'" respon

Applying th
corresDOndenc

ing the 1iroccs:
prodtrces a clcr
awareness ancl
strate the same

Accorcl ing tr
memller" jr iclgn

in  Table  9 .q .  t l
comparing 'kn,

the exc-lusi ' , , i rv a
as a mel lsurc  ( )

1d{*hdFb:*flf, ,*?r?t *{ T:*.:.iiffr*" " "qt5r.$* r#+, .,Cft*



\'

I S

) f
t-

d
) .
t-

)n
' n

9 I ) lSSOCl: \ .1 ' lNCl I )R(X.ESSES 177

lct. RLlt to \\ 'hlrt extent ere peoplc aware end altle to self-repoft t l l l t  thev
xre recollectingliRccently,.f ennings (1.1)9i) aclclressed tl-ris question by asking
people to make sul>jective memory,' jr.rclgments in an :rclaptation of the re-
meml )er,/knon' procech.rre introclu<-ecl by'fulving ( 1985 ) :r nd usecl extensivelv
by Gardiner ancl colle:.rgtres (Garcliner, 1988r Garcliner.tJar,'a, 7991; Garcliner
.Q Parkin, 1990; Parkin ct Valter, 1992).

Dtrring a test of recognition memory, subiects \\'ere asked vr'irether thcv
"rememl>ererl" an item :rs l-reing presentecl carlier (recollectecl scme ,sp'eciflc
detail of seeinpl the rvord), or thev jusf "knew" that tl-re word hacl occttrrecl,
or thoughi the q'orcl vn.as "new." This "remeniber/kno\," paradigrn relatcs
well to tlre process dissociation proceclurc in tl-rat recollection appears tc)
clrirre "rememtrer" responses whereas auiomatic' rnflr.rences seem to itrrcleriie
"know" responses. Ilorvever, there is an es.sentiirl clifference lrctween tfre
t\^.o proceclures. 

'i'he 
original "remember/knoq,"' procechrre assumes that tl're

two processes are muttrally excltrsive (i.e.. exclusivity irsstrnrption). Stri>jects
can only resprc-,ncl "remember" ot"'know" for anv given item, so the processes
that urrderlie these responses can never occllr together. In contrast. vu'e
ailsllrre ttiat atrtoniatic influences :rnd recollection 2ict inclepenclently, sttcl-t
that each process can occrlr with or withotrt the other.

Estimating Processes. Applying the independence assumption to the
"remernl)er/knr-rw" procer-lure alloq's Lis to estimate reccllection and alttorna-
ticiry in a manner simiiar to that used in the process dissociation procedrtre.
"Remember" responses map directiy onto recollection, as long as a strbject
only responds "rernember" if he or she recollects specific information altout
an item. However, "know" responses do not map cjirectiy onto automil,tic
influences estimated by the process clissociation procecitrre but, instead,
resemble the excltrsion conclition. In both cases, strbjects gi.re a response
l'rased orr 2rutolnatic influences in the absence of recollection [.4(1 * R)1. An
estirnate of ar,rtomatic influences can then be calculated as the proportion of
"know" responses divirled by a failure in recollection: A=Knosv/(1 - R).

Aoplying thrs prcrcedure with elderly adtrlts a.llows trs to investigate the
ccrfespondence berween objecti','e and subjective me? srrres of memory. i Js-
ing the process clissociation proccclure, it has been demonstrated that aging
pro<.luces a decline in recollection btrt leaves autornatic influences intact. If
awareness and cognitive control are related, we shotrld be able to clemon-
strate the same pattern of restrlts trsing srrlrjective feport.

According tc both the inclependence and excltrsivity assLlmptions, "re-

member" jtrdgments are equivalent to conscious reccilection and. as shown
in Table 9.4, these "remember" responses clecreased n'ith age. Flowever.

comparing "know'" responses with our automaticity estimates clistingti isl 'res

the excltrsivity and inclependence assumptions. Taking the "know" responses

as a meastrre of aLttomatic inf' l trences suggests ti-rat t l-rc elderly "rentetnlter"
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less l>trt "knon " more than the young (for similar restrlts, see Parl<in & Walter,
1992). Nthotrgh it is comfbrting to tliink that we knon' more as we becorne
older,  that  restr l i  is  surpr is ing i f  one ic lent i f les knowing ni th the ust 'of
famiiiariry as a basis for recognition mentorv. Basecl on the earlier reported
snrr-Jy of fame jtrclgn"rents, one might expcct ihmiliariry to lte a more rrLltomatic
basis ior recognition that is not infltrencecl lr.r aging. incleed, when esrimares
of automaticiqr are calculated assuming independence (i.e., A = K(j -- R)),
they again sho'uv that recollection cleclines u,ith age, t-rut autonratic influences
are Lrnchanged. Evicience supporting the assumptir:n of independence over
exclusivitv has been discussed elsewhere (seeJacoby, Yonelinas, &Jennings,
in press) ancl will not be reviewed further here.

In sltmmary, the findings of the present "remember/know" experimenr
showed the same pattern of results that has been founcl using orlr rnore
objective measure: "Remember" responses declined with age, but automatic
inflrrences \\ 'ere invariant (s.-e Table 9.Q.

l'his latter pattern of results found with subiects' reports sllggests that there
can be a high ciegree of corresponrjence l')erween ohjective ancl :uhlccti\.e
meastlres of memory, ancl that both youn6; ancl elderly aciults can be aware of
tising recollection. However, eviclence to support the corresponclence he-
tween oltjective ancl subjective measllres of memory wor-rld be more compel-
ling if similar estimates were obtained R'hen both t.vpes of meastrres were
compared for rhe same suhjects within a common task. We investigetecl this
possitriiity in the action slip experimenrs, by askir-ig yoLrns anci elcjcriy aclults
to make sr-tbjective memory/ judgments afte r cornpleting a fragmer-rt <ltrring the
tcst plrase (Jactrl'rv c& Fla'/, 1993). Subjects R'ere told to say "recall" if they cotrlcl
renlember that their response came from the preceding study' l ist. "Recall"
respollses resernble the "rentemller" responses from the previous experirneltt
anci, thtrs, the probabil iry of completing a i iagmenr correctly and saying
"rec:tl l" serv'ecl as a strbjective measure of recoliection.

l 'he restrlts of this experiment again :evealecl that r?collection ancl :;ul>
iective remen'ibering declined with age. Comparing the strbjective ancl ol;-
jectivc measures of recollection revealecl near iclentical restrlts for both the
voung ( .1+1t vs.  .44) 'ancl  the elc ler ly achr l ts ( .24 r . 's .  .29).  In aclc l i t ion,  these
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estimates were significantly correlated for both groups, with coefficients of
.77 and.B1 for young and old, respectively. Clearly, the agreement berween
subjective and objective measures of memory did not differ with age. Both
yollng ancl elderly subjects were very accurate in their abiliry to assess
whether they were recollecting. Of course, this may not always be true.
Comparing effects on objective and subjective measures of recollection pro-
vicles a rneans of detecting discrepancies berween the twc. One of our goals
is to determine whether there are siruations in which the elderly underesti-
rnate theii abiliry to recollect.

Memory in the Real Wodd Versus l^ab Perforrnance

Given the close relation befween objective and subjective fireasures within
the lab, one may also expect a close correlation befween objective lab tasks
and subjective reports <-rf everyday memory-, as measured by self-report
questionnaires. However, based on the current literature (see Herrmaru1,
',990, for review) this does not seem to he the case. Many different ques-
tionnaires exainining everyclay rnemory tailure have been reported in the
literature (e.8., Broadbent, Ccrrper,Frzgerald, & Parkes, 1982; Reason, 7L)93),
yet responses oll these instn:ments correiate *'eakly with laboratory tests
of rnemory (Herrmann, 7982).

The lack oi cotrvergence berween memory pertbrmance in the lab and
self-repcrt of memory as measured by questionnaires has been a source of
disappointment for rhose investigating memory and aging. Sorne researchers
have iltterpretei these findings as evidence that older adults are unaware
of their everycla.y memory performance, overestimating c>r tinderestimating
their abilities depending on the situarion (Rabbitt & Abson, 1997). Others
have used the poor correspondence berween performance in the lab and
subjective estimates of everyday memory to qr-restion the ecological validity
of laboratory rneasures (e.9., Broadbent et al. , 7982).It has been proposed
that labor^tory tasks do not reveal true memory capabilities, but merely
reflect the task demands cf nnnatr.rral situations in *'hich specific memory
strategies are inch-rceci.

We beiieve the firnciament.a-i proolem rvith tlie irrerature comparing rri€rn-
ory in laboratory tasks with questionrraire reports has been the failure tc>
separate aufomatic and consciousi.'u controlled inQuences rn,ithin the l;lir.
Given that age-related deficirs are found in recollection but not alltomatic
influences, we expect questionnaires of everyday rnemory to relate only to
recollection. This being so, it is ni;t surprising that others who have faiied
to separate out the two memory processes have found very low correlations.

'We 
wanted to determine whether strbjects who showed poor recollection

in our experiments would report a high frequency of memory failures in
darly life. i'hat is, would our elderly shoplifter and our aging math professor

*' {flFe
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demonstrate poor recollection in otrr experimental tasks? To explore this
isstte, we (Jennings cR Hay.7994) designecl a memory qtrestionnaire foctrsing
on everyclay sittrations that reliecl on recollection, and con-rparecl the restrlts
to lab perfbrmance. Some questions were taken from existing qLlestionnaires
(Broadbent et al., 7982; Reason, r99r, whereas others were createcl spe-
cifically for our snrdy. Strbjects were askecl to rate the freqtrency of e.reryilay
mernory errors, sttch as the likelihood of forgetting to take meclication or
turn off the stove. These same subjects also performed in the "remem-
ber,/know" experiment described earlier, allowing us to estimate their ability
to use recollection in the lab.

The resuits of this study revealed that memory complaints were highly
correlatecl with recollection (r-.56), but uncorrelated with automatic infltr-
ences ( r = .08). Ftrrthermore, when we examined the correlation betwee n
the qtiestionnaire and overall re<:ognition performance on the lab task (n,hen
the contribr-rtions of the rwo processes were not separatecl), we founcl a
rnr-rch weaker coneiation (r- .33). These results sLrggest rhat prior f indings
of low correlaiions between memory complaints measrlred by questionnaires
ancl performance on laboratory tasks were nct due to the poor ecological
validity of the lah tasks. instead, iow correlations resulted becausc the lalr
tasks contained both controllecl and atrtornatic influences. (liven that recol-
lection alcne correlates with everyday memory complaints, failing to examine
the eifects of recollection separately from automatic influeilces cjilgtes this
relationship.

The rationale unclerlying the process dissociation procedure holds that
recollection serves as a basis for control. This being so, it shorrlcl not be
surprising that recollection carr be revealed by sc:if-report i:l the "remern-
ber./know" procedure and through questionnaire responcling. However, it
is important to reaiize that althor-igh awareness ancl control can be highiy
correlated, they need not alwairs coincide. There will be occasions when
awareness and control diverge.

The dissociation between awareness and control can be seen in ttre be-
havior of patients with schizophrenia anci other frontel clysFrrnctions wherr
they perform thc Visccnsin Card Soning T'ask. This r-ask requires strbjecrs
to sort carcis accorcliltg to constantly changing categories in response ro
verbal feedtlack. Schizophrenics and frontal parients tvpically achieve a small
numl>er of categories and continue io sort by the sarne criterion, clespite
feedback indicating they are incorrect. The behavior of these parients ill,-rs-
trates that they can c;ften explicitly state the Lrnclerlying principles of the
task, indicating awareness, yet fail to trtilize these principles in their acnral
performance (e.g., Cohen & Servan-schreiber ,I,,y)2;Goldberg & V'einberger,
1988; Snrss & Benson, 7984).

Qtrestions about the relation berween awareness and control touch on a
numiler of applied issues. Perhaps there are situations in which we have
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more cognitive control than we are able to report. tVe mav fincl cases for

which elderly subjects' recollection, as measured by their objective perform-

ance, is higher than indicated by their subjective reports. Other times, strt>
jective reports may claim more control than is evidenced by objective be-

havior. These discrepancies may arise because we sometimes clo act and

then make ollr excuses (e.9., Jacoby, Kelle.r.:, & Dyvr'an, 7989) or, as with

frontal-lobe patients, awareness is not always iran,slated into a basis for

cognitive controi of behavior. Further, subjective experience is highly im-
portant for purposes of training performance, as discussed by-|acoby, Bjork,

and Kelley in a repoft for the National Acaderny of Sciences 0994).

Diagnosing Age-Related Deficits in Recollection

I'he evidence, thus far, suggests that elderiy adults experience pronouncecl
declines in their abiliry to recoliect, which can leac! to dramatic action slips.
But can we iclentify elderly adults who are more prone than others to these
action siips? Ttiat is, can we Ciagnose indivkJ-irals who suffer frcnr extremell:
poor recollection? One common ccmplaint about the elderly is their prG
pensiry for repeatedly teliing the same story to the same audience. This error
is procluced in a similar manner as action slips-automatic influences of
memory that push toward repeatedly telling a story are not sr-rccessfully
opposeci by recollection for traving previously told the story io the sarne
individuais. Rather than serving as a basis for recognition of a story as
previously told, automatic influences that result from an earlier telling might
be rnisattributed to the story being particularly appropriate tor the present
audience. As a relateci example, it sometimes happens that we see a friend
and think of a ftlnnv story that we are sure she would enjoy-. After relating
the story [<l our friend, she tell:; us that she clid enjov it. and that is why
she eariier told it to us. Similar errors happen in professional seitings, br-rt
arc sometimes much less humoroLrs. For example, a person present-s a new
idea for an experiment to another person but is cliscorrraged frorn doing the
experirnent. Lat::r, the critic presenrs the same irjea as hi-s o*'n to the person
frorn whom he unintentionally stole it. l.lot only can errors of this sort signiry
a cJeficit in recollecticn, hut they can also inciicate the severiry of that deficit.
Fo;'example, one would be less concerned abotrt a colieague who repeats
a story or idea one month later than a colleague who repeats a story or
ide a after five minutes.

'Ve 
flen,nings & jacotry, 1993D designeci a lab sittration that mirrors this

real-life example and allows us to determine the rnagnittrde of change in
recollection with age. The task we developecl is similar to the fame task
(Jacoby, Kelley, Brow'n, & Jasechko, 1989; Jacoby. Woloshyn, & Kelley,
1989) in prodtrcing misattribtrtions of familiarity and clraws on the lag para-
digm originally trsed with stem con-rpletion. Yor-rng anC elclerly adults were
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asked to sttrdy a l ist of 60 R'orcls folloq'ecl by an incltrsion an4 exclusion
test' Both tests consistecl of olcl ancl new ,ur.'ords. l-he olcl r.vorcjs were given
only a single presentation, but each new v",orcl vu,as repeatecl once after 0,
3, or 12 inten'ening items. The second presentation of nev,, \r,orcrs c:in bereferred to as "catch items" (see later in this chapter) ancl are critical forassessing a misanribtttion of memory of the same sort that snderlies repeatecl
telling of a story.

For the exclttsion test, strbjccts were askecJ to identify snrdy rvords; theywere to responr-r "yes" to old u.,or.Js but to responcr ,,no,, to neq..ancr catchitems' l'he flr'st presentation of catch items should increase their familiariry(Fischler &Jtrola' 1971; Unclerwoocl .t Freuncl, 1970)-somenhar l ike tell ing
a story once increases its chance of coming to mind again-anc1 suSject!
cor-rld rnisattribtrte this familiariry to the prt. stLrdl. phase, conftise catchwords with old ones, ancl mistakenly respond .,yes.,, Hovvever, if strltjects
cor-rld recollect the source oi a worc's initial i)resentation (sttrdy vs. test_/, oirecollect that they had alreadl, responclecl to a word, then any infltrence off-amiliaflry would be opposed. and strbjects would avoid responcjing ,,yes',
(m"rch like rerraining irom repcatlng a story). l.elling subjects to respond"no" [o catch worc]s placed the atrtomatic infltrence of farr-riliariry ancl re-c-ollection in opposition; a catch worcr woulcr elicit , ,,y."r; orriy if it wasstrfficientiy familiar (F) and nor recolrecteci as presenteci at test (1 - R).

In contrast, on the inclusion task, we tolcl iubjects to respond ,,yes,, toany worcls thei/ had seen before (words they hacj reacl alor,rcl ancl catchwords)' In this case' both recollection ancl familiarity woulcl leacl to correctly
rcsponding "yes" to catch w-orcis. For an incltision test, s'lbjects coulcl respond"yes" to a catch word either because it was recollected as being on the testlist (R) or becattse, although recolier:tion faileci, the. worcl was sufficientiy
familiar [F( I - R)i. The process ciisscriation equaiions then allowecl us toestimate the probabiliry- of'basing a cjecisiorl ,r,i ,".ollection and automatic
influences (familiariry) at each lag interv'al. Based on the example of repeat-
ing a story afier five minutes, we wariiecl rc clererrnine the iength of theinterval lrcfn'een snrdy and tcst necessary to show age ciifferences i' recol-
lection; if this iriterval prr:ved to i>e very shon we couicJ consider age deficits
to bc very sh'ong,

Age-related deciines in recollection provecl to be surprisingly pronc,trncecl
(see Tabie 9'5)' older adults revealed sisnificantlv worse reccllection rhanyoung adtrlts lvhen only tbree items hacl intervened befween the first ancl
second presentation of a catch worci, a tinre interval of less than 10 seconcjs!
Moreover, pertormance corltirrtrecl to clecline as the lag intervals increased.
Iil contrast, atltcmatic influences revealed no significant effect of age ordelay ('fable 9.5), although it shoulcl be noted rhar the elderly showecl
slightl iz higher estimates of familiariry rlran the vo,.rng. fhis cliscrepancy
stemmed from the elderlv's tencJency to show a higher level of base ratc

9 I ) ISSOCIAT]\( ;

()

Yorrng

Elc ler ly
90

9+

t\olc; Estirrtrtcri ()f.
lr proltabrlitv ol c.r.,r.recr
t ( .spon( l inS . .1.e* 

in t . r ,
r r  nclefrner l .

responci ing ' .vcs" 
t

tiieir estimate:s r>i .
these estimates. t l ie

Tl i is lag parlci igr
clei icr is in recoi leirt i
bc de'u'elopeci inro
cleficit.s in rec,ollecti<
levels below t lre mt
: lc[ ts rr-ci-ning si2]rr

Effects of Envircln
on Memory perfol

Is natlrre so pen/er:
iclea to the person i
Consider rhe eff'ec.rs
ory. A pei.son, orlgi
Nort lr  Americ: in ciry
doing so. i i is Scott i : ; l :
by those accornpenv
that  he j t i : . i  l skec l  i l '
CoItSe(lUCoCc- oi rCir:
for ex-criminals. t_,p,
ronment that surror-rr
environment wil l  ca
of responcling.

The dist incrion irc
contexl is impor-tant
memory. What can l
to design special rnr

" r t * i *a i*nr-J tUse, , th iFr \Fla ffi*



, l l

l')

) .
rL-

)r
(l

( ) .  DISSOCIAI ' ING PROCF-SSES 183

l 'All l-E 9 5
Probebi l i ty  of  ts : rs ing rr  L)ecis ion on Rr.col lccr ion
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\ :ote Esti l rates of frrr l i l i l t r i tv cott lcl  not l)e clr lcr i l rr teci . l t  Lrg 0 Becrruse l . Irost sul) jects lr .rcl
a  p roba l l i l i tY  o f  cor rec t ly  respot rc l ing  "yes"  in  inch i : ; io r r  r - r f  I  0 .  anc l  , r  p lo i reb i l i t y  o f  r . i s t rkcn l '
|esponc l i r rg  "yes"  in  e rc l t rs ion  o f  0 .  reco l lec t ion  eqr r l r l s  1 .0 .  n r l r l i i ns  t l re  es t i rn : t te  o f  f r rn t i l i a r i t '
rr ncl efr nccl .

respondil lg "yes" to new itents (.16), ieiative to the vrrung (.10). in{iati i-rg
their estimates of atltomatic influences. V/hen base rate is remor,'ecl from
these estilnates, tlre difierence bct.*'ecn YCLlng ancl elcierly is inconscquc:ntrai.

This lag paradigm has provicled trs with a useful procechrre for reveaiing
cieficits in recollection at short intervals. rVlorectver, this technique cln easily
be developed into a format that acts as a (li:ignostic tool. For example,
deficits irr recollection after onl,v one or tvv,o interv'ening items or performance
levels below the mean (i.e., greater than 25o/a errors) at longer interv:rls mav
act as warning signals for dementia.

Effects of Environmental Suptrrort
on Memory Performance

Is natttre so perverse that q/e are more likely to repe;tt a "stolen" story or
iclea to tl-re person from whonr v!'e :rrole it than to ar-iybocly else2 perhaps
Consicier the effects of reinstating context on automatic inflr-rences of mefi-r-
ory/. A person, originaliy from Scotland, enters a pseucio-Scottish puir in a
North American city in q'hich he li:rs iiver! for a large nunrber of y,ears. lJpon
doing so, his Sconish accent becomes so "thick" that he cannot be trnclerstoocl
bv those accompanving hirn, anci with some embarrassment he has to explain
that he jtrst asked if t irey would l ike to btry him a beer. A more imporranr
conseqllence of reinstating contex-t can be seen in one conclition of prrole
for ex-criminals. l lpon release, they are not aliorved to renlrn to the cnyi-
ionment that s.rrrounded their crime. The l>elief is that retlrrning to their olcl
environment wil l cause them to reassume their : ltrtom:rtic. antisoci:rl r,r,avs
of responciing.

l 'he distinction berween controllecl zrncl autornatic influences of reinstatecl
ccntext is important for treating those q'ho havc srrff'erecl ii severe clcficit in
mernory. what can be done abotrt memory in-rpairment? One approach is
to design special environment.s that offer external ctres ancl support to assist
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memory performance (Park, 1992). The iclea of environmental support was

originally suggested by Craik (1983, 1986) to accoLrnt for different patterns

of age-relatccl declines in a variety of memory tasks. Age differences in free

recall are usually Iarge, whereas differences in recognition are rypically small
(Craik & McDowd, 1987). To account for these clifferences, Craik suggested

that memory and other cognitive tasks vary in the ex:tent to which external

context induces or sLlpports the mentai operations appropriate ior the spe-

cific siruation. Furthermore, he strggested that older adults are more reliant

on such environrnental support and can perform reiatively well if stlpport

is present. The poor performance of the elclerly in the absence of environ-

mentai slipport is said tc result from their lessened ability to engage in

self-initiated processing.
Vhen the idea of environmenial srrpoort is appliecl generally, it sr-rggests

that improving enco<Jing or retrieval conditions shottld prodtrce a pattern

cf corrrpensation. wittr olcier pecple deri.ring more benefit from inrproved

conclitiolts than younger people, whose seif-initiated processing is unim-

paired. This partern was observcd in some early experiment.s reportecl by

Craik ancl Byrd (1952); however. other snrdies have shown that older sr.rbjects

benefited to the same extent as did their younger collnterparts, or that

younger subjects benefited more (Craik & Jennings, 7992; Light, 7991). How

can these contradictory pratterns of results be ur'rderstood? One possible

explanation is that environmental support may enhance only consciously

controlled processes in some cases or only atttomatic processes in other

circr-rmstances, ot irnprove both processes simtiltaneor,rsly. Consequently,

the pattern of results may be dependent on the type of proc-essing affected.

To truly understand tire effects of environmental s'-lpport, it is necessary

to separate the contributions o[ automatic and controlleci processes. Recent

research using the process dissociation procedure has examinecl the effects

of environmental support in tl're form of reinstating context across study anci

test conditions (Jacohy, in press). Subjects srudied worcl pairs under condi-

tions of full or divided attention. At t-est, subiects were asked to compleie

fragments correspo!:ding tc the scconrJ n:ember cf each pair under lncltr-

sion ancl exclusiol'r instmctions. For half of the test items, snrdy context

was reinstated. The re'sults show that reinstating context increased estimates

of automatic and consciously controlled processing for both groups (see

Table 9.6).
However, there was a strong interaction befween group and r)rocess

Autornatic processing was equally enhanced for both full and clivided at-

tention strbjects, whereas consciotisiy controlled processing showed greater

improvements in the ftrll attention condition. Although thesc data clo not

shecl light directly on the confusing pattern of restrlts fotrnd in the aging

literanrre, they do suggest that effects oi environmental etlppoft ,:n both

automatic and consciously cr:ntrollecl processing mllst lre considered.
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TAI]LE 9.6
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Although environmental sr,rpport has ihe poiential to facilitate metnc;ry

performance in olcier adults, relying on highly strtlirtu!^ed etrvironments can

aiso have negative con:jeqLlences. Research carriecl out l,ry Langer (1981)

su.ggests that orrersimpii$zing cr rotitinizing environrnel'lts fbr the elderly can

iimit the potential stimulation ior active, conscious information processing

leading to "mincllessness." Environmerrrel suppot-t is a two-edgeci sword,

uzith the potential to both help and harm olcler aciults. A similar paradox is

reflected in childrearing. To parent effectively, one wants to structtlre the

environment to encorlrage desirable l>ehaviors bttt not completely rob a

child of control or autonomy when eliciting sttch concittct; one wishes to

be caring but not overbearing. Similarly, witl-r olcier adults, incapacititating

consciously controlled processing with highly strtrctured enrrironmentb can

lead to self-induced depenclence, perceived loss of control, and poor mental

rreal th (Langer.  1981)

Rehabilit ating Recollectio n

Rather than str-rrctr-rring ihe external environment to aici memory, a more

internal approach lies in the rehabilitation of nrernory throtrgl'r training. Typi-

cally, effori:, t<.i imi;rove mcincrv irt the r-geci he-','e !'-ocriseil on eiabor:ttt:

encoding schemes (ior a revieR', See Kotler-Co1>e & Camo, 7990), stlch as

pegword rltrrerrroriics ($7oocl & Pratt, 1987) and method of lcx:i (Kliegl, Smith,

& Baltes, 19189; Robertson-Tchabo, Flatrsman, & Arenberg, 1976). Although

some improvement has been demonstrated, these effects are ttsttally task

specific and shcrtl ived (Scogin & Bienias' 19BE; w<locl '-t Pratt, 1987)'

More recentll. rehabilitation has foctrsed on training atltomatic retrieval

processes. The spaced retrieval technique (Camp.-Q Schaller, 1989; Lanclattcr

.& Bjork, 1978; Schacter, Rich, ct Stampp, 198i) and n-rethocl of vanishinpl ctres
(Schacte r c& Glisky, 1986) are clesigned to create habits or aufomatic responses

throrrgh repeatecl rehearsal, allou,i ng memory-cl isorclerecl strbiects to ecqlt ire

a l imited amount of nevu' information. Llnfortunatclv. these technicitres l lrc

* y  *
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open to error' If the srongest automatic response that comes to mincl citrringtraining is erroneotts, then the wrong habit may be strengthenecl (Baclcleley.e
wilson' 199t+)' one means for avoicling this clrawback, *Li.h we are c.rrrentlyexploring, involves training controllecl trses of memory (i.c-., recollection).

we beiieve that training recollection may be possible with memory-im-paired individtrals who retain s.ome consciously controllecl processing, suchas the elderly, and patients with mild to *oderrt" memory cleficits. It is thisapproach for improving memory perform?lnce that we are currentrv attempt-ing to use with older aclults. tn ihe experiments <Jescribeci earlier, elclerlyaclults showed sorne clegree of sparec! recollective processing. we eennings&Jacoby, 1993b) want to train that abiliry by placing rhe elclerly in a siftrarionin which recollection is easy' and then, rry g.n.tt,rlly increasing the ciiffictrlty,shape recollective processing. slowiy -orri.,g the elcJerly from a sit'arion in*'hich the';' can perfbrm .o,tp"t..rtly may nlio*,them to aclapt their recol-lective process to more clemancling iituations.
Thc rationale snderlying ctrr affenrpf to train recollection harks back tothe example of an eiderly adr,rlt repeatedly telling the same stories. Even ifmernory is badly irnpairerJ, the elclerll'acJtrit is qr-rite unlikely ro imniecliareiyrepeat a siory' vhat if we coulrJ train him or he-r to extencl that celay? whatis neecleci are many stories along with some methoci of contrc.,liing theoppoffLlnity for.retelling a story so as to ".shape" recollecrion. The methocl-ology ernpioyed for the recognition lag paracligm clescribed earlier has beenadapted for training, although only ti,"' 

"*rtuiion 
conc1ition was trsecj. Be_ca'se this condition sets fam'iarity (auromatic infitrences) and reco'ectionin opposition, we can infer recollection, or lack thereoi, throrrgh error_s(responcJing "yes" to catch worcls). Moreover, we can reinforce iesponsesthat are based on lecoilection (responding "no" to catch worcis). Dtrringtraining, elderll'subjects hacl to recollect .rtih worcls shortiy after their inirialpresentatio'when recoilection was easy (i.e., one intervening item). positive

feedback followed each correct response. 'rhe 
tesr intervals increasecj slowlyacross the trailling sessions as performance improve<J. IcJealiy, with repeatedpractice and feedback, the eltjerly shoulcl show accurate recoliection acrosslonger and longer delays.

The critical qr-restion was whether recollc-ction corrld be improvecl byshaping across a sinall number of taining sessicns. Eltieriy sr-iiljects receivecjfour training sessions a clay fclr seven days, ancl each training session wasa miniature exclusion task. For each session, sul>jects were askec1 to reacialoud and learn a list of 30 worcls. They were then given a training phasein which they were shown the 30 words they hacl seen ar snrcJy ancl 30 nervwords, and rhe 30 new worcrs were repeatecr at one of rwo rags. strbjectswere asked to respond "yes" to the rtrary words, blrt ,,no,, to the new andcatch items, and. were given positive feeclback whenever they responcledcorrectly. See Table 9.7 for tl-re methocl.
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Study Phase:

J0  * 'o rc is  r .eac l  e lo r r r l  l rnc i  :
Test Phase:

Yes,,no recognit ion tesr
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t() olcl  r ,orcj
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Posit ive feeclback for corre,

Remaining Sessions:
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Tr\BLE 9.-
Exlr r r rp le Tr l t rn ing Session

Study Phase:
j0 l 'orc ls re l rc l  a lo i rc l  l ind snrr , l iec l  (2 sec latet

Test Phase:
Yes/no recognition test

30 clci rr'orcls

30 nerr" s'orcls, each plesentecl t\\ ' ice after one or t\\ 'o inten'ening itetns (Lags I & 2)
Respon<l "yes" to oicl n'orcls c;nl1'
Responcl "no" to nen' *'orcls lbr both pfesentrrtions
Positi l 'e feeclbacl< fbr correci responses

Remaining Sessions:

Salne proceiltrre but lapl interr'als increasc n'hen pt-rlorntence reacltes criteriorr
I - : rg condi t ions can , t icrease f ror l  1 uncl  2.  to 1: tn( l  3.  tc l  2 a i rc l  +.  anci  so on to i ( t  r rncl  .+0

The shapirrg procedure R'as impiementecl through tire lag ccntiitions. In
Session I words \ /ere repe:ttecl after one or rr,\,o intenrening items. If slrl>jecrs
performecJ to criterion, then in Session 2 tire lag conditions increasecl to c;ne
and three itenis. If subjects again perfornrecl to crjterion. the lags increasecl
to 2 and 4 items, and so or1 to 16 and 40. Thcse lag pairs were chosen sc)
that strbjects were alsrays .ilicrking at one l:1g irlten/al rhey itad nrasterecl
and was therefore easy, and a second intervai that was new and rlore
clifficult. Criterion performance was the level cf performance shown lty
young adults in our previolrs experiment. If sLlbjects did not achieve the
criterion at both lags, the,v continuecl to work at those lag inten,als for ;ls
many sessions as required to reach it. Once the criterion was met, the lag
inten'als increased. Improvenlents in performzlnce were galtged by compar-
ing the length of the interval in which stibjects reached criterion on the flrst
and last clay of training. If interval length increaser-i significantlv cltrring
training, then we improved rercollection.

Because the experirrrent is still in progress, orlr <lata are prelin-rinary. Six of-
the seven experimental subjects revealecla clramatic improvement in recollec-
tion dtrring training. Examining the grcr-lp result-s, onc can see those gains. On
the first day of training, strbjects performecl be-low criterion when onll' one
iterlt inter,'ened i>elwetn the first an,,i secq;nci present:iiion cf a .,.,rr-.,iai. llfter
training. hov'ever, these sr-rbjects performr:d to crit.erion when 28 items
occitrred.

In order to ascertain whether these effects stenimed from our sh:rping
techniqtre or merelv arose from practice or hias effects, rve tested a grotrp of
control strbjects. These strbjecrs were given the same :rmount of training as orlr
experimental subjects wiihctrt the shaping proceclure. Rather than gracltral
increases in the iag intenials, control strbjects $'ere presented a ranclomly
ordered set of lag pairs across sessions If they dicl not sho'w significant
improvements, $/e could be more conficlent rhat anv gains in performance by
the expcrimental group n,'ere cltre to training.
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The control strbjects clid not show the same level of improvement founcl
v"ith the experimental subj'ects. Two control subjectl; demonstrated gains in
performance, whereas the other three strbjects showed no irnprovement.
'fhe grotrp clata thtrs indicated moderate positive change, which suggests
that the control subjects experienced a practice or training effect that was
unrelatecl to the shaping procedtrre. In contrast, the experimental group's
resrilts, ...vhich exceeded the control grotrp's gains, sLlggest that shaping has
some aclclitional infltrence on performance. -l'he 

resrults of our training pro-
ceclure appear encouraglng thus f'ar, but this experirnent was only meant to
be a preliminary attempt zrt training. Future work will capitalize on these
results and involve changes designed to increase training effects, procluce
transfer from these effects to reai liie, ancl mainlain long-term performance.

STJ}I}IARY AND CONCLUSIONS

Among the mo:;t important practical problems faced by psychology is that
of measuring cognitivc' control. EveryCay life is rep,lete with ex:-rrnples show-
ing the necessity oi distinguishing between auiorrratic and consciously con-
troiled infltrences of rnemory. 

'l'o 
understand errorrs such as actioi-r slips ancl

repeated relling cf a story, it is necessary to sep,arate the contributions of
these processes within a task, rather than identifying each type of proccss
with a different task, as is done by the implicit and explicit memory distinc-
tion. The process dissociation procedure accomp lishes this goal by combin-
ing resuits from a condition for which automatic aird controlled processes
act in ooposition vrith restrlts from a condition for which the fwo types of
processes act in concert. Doing so provides thr-- intuitively appealing clefi-
nition of cognitive control as the difference in rpslfelmance between v,rhen
one is trying to versus trying not to engage irr some act or be influenced
by information from some sour-ce.

Results fronr use of the process dissociation procedure are trighly encorlr-
aging. F-actors traditionally associateci n'ith recltrce.i cognitive control, sucir
as dividerj attention and age-related deficirs in memory, havc the effect of
redtrcing recoliection brit iea-.re automatic iniluences uncharrged. The effects
on estimated recollection are strfficiently iarge and reliable to enable the
prcrcedule to be useci as a diagnr>siic tool. l'"{oreover, the process dissociation
procedure oifers aclvantages over traditional measures of recollection, whicl-r
are inflated bv guessing tl-rat reflects automatic infltrences of memory. Further.
strbjective repofts of memory deficiis are in good accorcl with the olrjective
measrlre of cognitive control providecl by the process dissociation procedrrre,
sr-rggesting tl-rat a diagnostic test based on this procedure wotrlcl reflect ca-
pacities relevant to real life. Finally, trse of tlre process dissociation procedrtre
to analyze the effects of reinstatecl context shou,'ed effects on atrtomatic
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9. DISSOCIATTNG PROCF,SSES r89

inflr-rences that are separate fiom effects on controllecl trse of memory. That
there are ts,'o effects of reinstating contexl is important for the design of
special stlpportive environments to climinisl-r consequences of memory int-
pairment. I{oq.'ever, a more ambitious goal for memory remediation is to
clevise techniqtres for rehabilitating recollection. Strch techniqtres woulcl
complement attempts to exploit preservecl, automatic inf-luences of memory
tlrrotrgh training or special environments (e.g., Badcleley ce wilson, 7994).

The layperson refet's to cognitive control by trsing terms such as u.till tl'nt
have long been in ciisrepttte because of their phiiosophical implic:rtions but
are important for sociery. Recently, the philosophical issues surrounding
cotrsciottsness and intention have again gained prominence in psychologv.
Psychologists can contribute to those cliscussions iry shovring the practical
importance of tire distinction befween aLrtomatic and controllec.l processes.
T'his <Jistinction can be applied to improve methocls for the diagnosis :rncJ
treatment of rnernorv cleficits. A failure to clo so re-flects a lack of rviil.

REFERENCES

Baclcfe ley,  A. .  & Wi lson,  E.  A.  (7991r) .  V 'hen i rnpl ic i t  learning f i i ls :  Amnesia ancl  r l re problenr
<rf eror elimination. Nettrops.l,cbctlogia, J2, 5t-@.

Bowers,  D. .  Verfael l ie ,  M..  Valenstein,  E. .  & Hei l rn.rn.  K.  M. (1983).  Impaired acquis i t ion of
temporal inibrmatiorr ir retrosplenial amnesia. Brairt artd Cogitit iott, g, 17-6.

Brewer, w. F. (1974). There is no convincing eviclence for operent or classical conclit ioning in
adttf t httmans. In W. B. \reimer.R D. S. Palerrno (Ecls ). Cogrtit irttt atrci tbe s.l,mbolic prccesses
(pp. l-i2). Hillsdale, N.|: lawrence Erlbaurn Associares.

Broaclbent. D. E.. C,mper, P. F., Fitzgeralcl, p., .\ parkes, K 09g2). The cognitive failrrres qrres_
tionnrire (CFQ)and its conelates. Britisb./ottntal of Cthtical ps.1,cbolog.|,, 21,1-16.

Camp, C' .1. '  & Scl t r l ler , . l .  R.  (1989).  Epi logtre:  Spacecl  retr ieval  rnernory i ra in ing in an acl t r l r
day-care center. Educational Gerorilolog.1,, 1 j, G1ljr1g.

Cermak, L.  S. .  \ 'er f "ael l ie ,  M.,  Br. r i ler ,  T,  c&.facob;r ,  L.  L (1993).  At t r ibt r t ions of  fhmi l iar i tv  in
amnesia: Evident:e from a farne juclgrneirt task. i{europs.1,cboiog.t,, 7, i iO_51g.

Cohen. .i. D.' & Srvan-Schreiber, D. (1992). Contert, correx, encl clop;rmine: A connectionist
approach to bel'ravior ancl biologl. ' in scli izcplrrenia Il ' trbological Rettit?tt, 99,45-7j.

Craik, F i. M. (982). Selective changes in encocling as a firnction of recluce<1 processing
capacitv. In F Klix,.f . Hoffrnan, & E. van r.ier Meei- fEds.), Cog:tith:e rescar.cb itt p:;.1,c1:olog\
(;-rp. 152-161,. Berlin: Der_rtschcr Verlag cjer Wissenschaffen.

craik, F' I. M. (983)- on tlte transfer of information flonr temporary ro perrnaneni memory.
Pbilosopbir:a h'ansactiorts of tbe Ro,,,al Societl,, BjA2. ].41_j1f)

Craik' F. L M. 1986). A hrnctional accotrnt of age clif-ferences in rnernory. Irr F. Klr-x .t H.
Hapenr'iorf €cls.)' Huntatt memor.t' artcl cogr:itk,e copubilitics, tnecltottisms artct pa.-form-
atrces (pp. .09-422). Arnsterdirm: Elsevrer.

Craik,  F.  I '  M.,  I  Byrc l .  M. (  1982).  Aging anci  cogni t ive c lef ic i rs.  T l re ro le of  ar tent ion?l  reso' rces.
In F I '  M'  l ra ik.& S.  Trehtrb (Ecls.) ,  Agir tg at tc l  cogrt i t iue processes \pp.  1) t -2 i1) .  New
York:  Plenrrn.

Cra ik ,  F .  I .  M . . cR . fenn ings . . l  M .  (1992) .  H r r rnan  i l e r ro ry .  I n  F .  I .  M .  (_ ra i k  
. t  T .  A .  Sa l t i t ouse

(Eds.) ,  Tbebandbook of  aghry at tc l  col4r t i t ic t r t  (1>p 51_l  t0) .  n i l ls , , , "1._ l 'p i ,  ,L* , .n. .  Er l l>runr
Associaies.

r l l I

# ffi**



190 JACC )B\ ' ,  JENNINGS, HAY

Craik.  F.  I .  I { . '  & McDo* 'c l , . ]  M (19u7).  Age c l i fTerences i r r  recal l  ancl  r  ecognir ion.  Jot tnnl  o. f
Ltpenrnerttal Ps.lcholo&t'. Leanirtg. trIemon', artcl Cctgrtit iort. 1j, J-,t4 479.

Crtman, T. '  & Hintzrran,  D.  L.  ( in press).  Vio lat ions of  the inclepenclence assumpt ion rn process
dissociation . -/otrnml o.f Experimerttnl Ps1cbologt' Leantittg, Memor 1. artd Cogrttrton.

Dttnn. . l .  C. '  & Kirst ler ,  K.  (1989).  Impl ic i t  melrory:  Task or  process? In S.  Lewandowsky, . f .  c .
Drrnn, & K. Kirsner (Eds.), Iruplicrt mcmotl'. Tbeoretical rsires (pp t. 77_3D. Hillsclale. NJ:
l^irwrence Erlbar rrn Associates.

Dpi 'an, . f . ,  . t . |acoby.  L L (19X1).  Ef fects cf  ; rg ing on source rnoni tor  ing:  Di f feren, :es rn sss-
cept ib i l i ry  to fa lse fane.  Ps.)cbolog. t ,ar td Agtr tg,  j ,37g_3g7.

Dvwan,. f . .  Segalowitz,  s . .J . ,  Henderson.  D. ,  c t . |acoby,  L L (199r.  r {ernory for  sc, , . r rce af ter
trrrrrrnatic brain injurv. Brairt ard Cogrtit iort. 21. 2013.

Estes. V'. K. (1976). The cognitive sicle of probabilitv leai'ning. Ps1cbok ryicat Repietp, St;.. 37-,3q
Fischler '  I . ,  &.Jtro la, . l  '  F (1971).  Ef fects of  repeatecl  ter i ts  on recognir  ion r ime ibr  infbnnat ion

in fcng-ternt memory. -lountal of Ixpenmerttal ps,t,cbotogl,, 1,5+ fr.
F i i th.  C.  D.  (1987).  The posi t rve ancl  negei ive symptoms of  sc l r izoph renia ref lecr  i rnJ>:r i rmen15

irr  the percept ion anr- l  in i t ia t ion of  act ion.  Ps.1 'cbological  Medic ine, ,  17.63144g.
G:trd iner, - l  M. (1988).  Ftrnct iorra l  aspects of  recol lect ive experrel tce.  Metnot l . t77tc l  c 'o iqt t i t ior t .

16.  j0e-31J.

Gardiner. .J .  M.,  &. fava,  R.  I .  (1991).  Forget t ing in recognrt ion rrem(rry wi th ancl  wirhost  rec-
ollective experierrce. Memon' €, Cogilt iorl, 19, 617_.623.

Gardiner, . f  N{. ,  c t  Park i r r .  A.J.  (1990).  At tent ion ancl  recol lectrve, :xp,er ience in recognrrron
memory. XlernorJ,G Cogrtittott, lg, 579_593.

Goldberg, T. E., & \Veinberger. D. R. (198g). probing prefrontal F.rnc,tirrn in schizophrenia r.irh
neu r opsychologicai paracligms. Scb izopb ren ia Bu lletin, 1 4, 17 r- -l}]..

Graf, P., & Komatsu, S. (1994). Process dissociation procedure: HanrJlewith catrtionl Ettropeart
/ounwl of Cogttitiue psvcbo!og1,, 6, 11T129.

Hasher, L , & Zacks, R. T. (197D. Atrtornatic and effortful proces ses in Inemory. Jottntal of'
kpeime?xtal Ps.1'c b olog1,. Genera l. 1 OS, 35(c_3gS.

F{asher, L', & Zacks' R. T. (198s). \worl<ing memory, ccrnpr-ehensi on, and aging: A review- of
a new'v iew. In G. K.  Bower (Ecl . ) ,  Tbe ps. j 'cbotogl 'of  leaning and inot i lnt ior t  (Vol  .  22.
pp. 191-225). Nev,'York: Acaclemic Press.

Herrmann, D J (1982). Know thy memory: 'rhe 
use oi questionnaires t,o assess ancl stucly

mernory. Ps.t,cbctlogical Bulletin, 92, 431-452.
Hermarin,  D J (1Tt0) .  Sel f -percept ion of  menrory performance. In \ ( r  K. ,Schaie, .J.  Ral in,  &

C' Schooler (Eds ), Self-directechrcss artd e.fficacl'' Crtuses ar.td ef;fect-s t.brougbout tbe life
course (pp. i99-2 li). Hil lsdale, NJ: Lawrence Eribaurn Assoc rates.

Holerrder,  D.  (1986).  Semant ic act ivat ion wi thotr t  consciot is  ident i f icat ion in d ichotrc l is tenin3,
paratoveal  v is io i r , ; ind v isual  masl l ing:  , \  survey arrc!  apprars:a l .  Bebatt ror t t l  ar td Braht  Sct_
ctrces. 9, 1 23.

.facoby. L. I- (1. ./.]_I) A process tl issociation lrarnewcrk: Separar.irrg autornrtic fronr lntentional
trses of metnory. Jounml of l,,lentory artrl Lnnguage, 30. >1 T541.

Jacobv, L' i-. (1992, November). Strategic t)ersLts automatic it;tf luerices Qf memor1,: Atteltt iol!,
atrarerress, ortd corttrol Paper pre:jentecl at ihe j3rd Annr-ral Meeting of tl re psychonor.nic
Society,  St .  Lotr is ,  MO.

.]acobv. L. L. (irl press). Dissociating autorlatic ancl consciotrs;ly-controlleci effecrts of studv,/test
coixpat ib i l i tv . , lounrc l  c f  Memory at td Language.

. facobv,  L.  L. ,  Begg, I .  N{. .  c& Toth, . } .  P.  ( in press).  In c lef 'en,se cf  indepertc lencr: :  Vio lat ions of
esstrr.rrPtions trnclerlving tlre process-clissociation procecltre. Jottntal qf E\p erimerttn! pst,-
cltolog.t' Leontittg, IIemon,, artcl Ccgrtrtrort.

f r rcoby,  L.  L. ,  Rjork.  R.  A. .  .R Kel ley.  C.  l . {  (  79c)q I lhrs ions of  conrprehension.  cornperence.
:rrrcl rerrret.nber-ing. In D. Drrrckrll lD ct R. A. Rjork (Ecls.), kantntg. rememberutg, bcltet,ittg
Ettbat tc i r tg btrntat t  peryforniar tce (pp i7-80).  Washington,  DC: Nat ional  Aca c ler ly  l , ress.

9 DISSOCIATIN

| rcob l ' .  L .  L .  &  i
percel;trrrrl lc-.,

J r t c o b v . L  L . & H r
ntatc:lt ittg. P.t1
ington DC.

. lecoby,  L.  1. ,  Kel l r
on  the  ab i l i r y  r
Ps.t'cbctlog.l,. 5r

. f a c o b y . L  L , K e l l t
C ra i k  (Eds  ) ,
( p p . 3 9 1 - i 2 2 )

.Jecobv,  L I - ,  Sre
influences. lr."r
Itott, selec tiort
Yorl<: Oxfb:'cl

. feccby,  L L,  Tor
irrflriences of rr
122, 13cr15.i.

. |accl ;v ,  L.  L. .  \ \ ,<; l<
Llnconsciorrs ir
ps.i,cltolo&1, 6

. |acoby ,  L .  L ,  Yor
and t rnconscicr
Schoolei '  (Eck

Lrwrence Erllt

Je r rn ings , . J .  N { .  (  l (
procc-sse-s. l)oc

. fennings, . i .  M .  &
Poste:- present
Toronto.  ON.

. |errn ings, . l .  M ,  &
attention uncl ,

.Tennirrgs,  J M.,  &
memotl'proce
ferencc. 'foror

K l i eg l ,  R . ,  S rn i t l r . . f
in  6gsni t i \ .3 r1 l

l iotler-Cope. S , I
Loveiace (Ecl )
Amsierc lan: :  El

Lrnclauer.  T K. ,  &
Gnineberg,  P.
Nev', York: Ac

Ltnger,  E.  . l  (  198!
artd bel.tat'tor

L i g h t ,  L .  L  ( 1 9 9 1 )

Ps_ycbolog.i. 1-,
N{ar"cel ,  A . l  ( l9S

rrnci n'orcl recc.
Moscor.' itch .\1 . \ '

tbcel  les ions o
of- rtetu'ctps.t'c h,

.'fiiji;Fq..**, +r trFFji ''ilr

, .  1 , .  
" ,



9 DISSOCIATINGPROCESSES 19r

Tlcoby.  L.  L. .  & Dal las.  M. (1981).  On the re lat ionship l>etween autobiogrxphical  menlory ancl

perceprual learning. ./ounml o.l- bperimerttnl Ps.t'cbolog.\', Gc'ttuzl. -j. -i06_,l-10.

Jacoby, L. L.. & H^y,.1. F. ( 1993, November). Acticttt slips, proacti 'e trtterfercrtce, artd probabilit.t '

matchirtSq. Paper presentecl :rt the 3+th annual rneeting of tite Ps-vchonornic Society, Vash-

ington DC.

- facoby,  L.  L. ,  Kel ley,  C.  N, I . .  Brown,.J. . . t .Jasechko. . l .  ( i9e9).  Becorningfhntotrs overnight :  L imi ts

on the ability to avoicl unconscious influences cf the ptst. Jottnnl of i 'ersornlit.t '  ard Social

Ps1'cbolog.l', 56. 32G338

|acoby,  L.  L. .  Kel ley,  C.  M..  & D1'n,an.J.  (1989).  \ ' lemorvatrr ibt r t ions.  In H. L.  Roecl iger& F.  I .  M.

Craik (Ecls.). lhrieties of'memory arui cortsciorrsrtes-s. A:cls irt itctrtour o.f Dtdel Ttrlt ' i ttg

Qp. 391-i.22). Hillsclale, N-l: La*'rence Erlbartnr Associates.

. jacoby,  L.  L. ,  Ste-Mar ie,  D.  Nl . , ,3r  Toth, .J.  P.  (1993).  Reclef i r r ing autornat ic iLY; Unconscio ' - ts

influences, awareness. ancl consciorisness. In A. D. Baclclelev cR L. Weiskrantz (Eds.), Atten-

tiort, selection, nu,Areness, ti ltd co,Itrol: A tribute tt 't Dotnld Brondbett \;,,p. 26I-'282). New

York: Oxford Universrty Press.

- iacolry,  L.  L. .  Toth, . l .  P. .  & Yonel inas.  A.  P.  (199r.  Separat ing consciot ts and t tnconsciot ts

ini-lr-rences of ntemorv' lu'teastrring recollection ' Jounn! of Fxpertmental Psa'cbclog-l': Gateral'

122. 139-151.

.facoby, L. L., V,'oloshyn. \ '.,.t Kelleyr. C. Vl. (1989). Becoming Fantotts withcrtrt being recognized:

Unconscious influences of memory prcxlucecl ity ciivicling attention. ,/ounnl of'Experimettal

Ps.1'cbologl': General, I I8, 11i12>.

. |acoby,  L.  L. ,  Yonel inas.  A.  P. ,  &. fennings,  J.  M. ( in pr-ess).  The re lat ion between conscior ts

ancl uncolscioss (automatic) influences: A deciaration of inclependence. In j. Cohen c& J. \f l.

Schooler (Eds.), Stienti.f ic approacbes to tlte questiotts o.f cortsciotlstless. Hillsdale, Nj:

Lrq'rence Erlbatrm Associates.

Jennings, .1 .M. (1995). Age-related cbanges iri aLttomatic attd cortsciousl1controlled memo\'

processes. Doctoral dissertation, McMaster LJniversity, Hamilton, Ontario.

Jennings.  I .M.,  & Hav, .J.  F.  (1994.. fune).  Predict i r tg euen'da. t 'memo4' . fa i lure ht  o lderaclu l ts .

Poster presenteci at the 199,i Canadran Aging Research i.letq,'ork (CARNE'I') Conference,

Toronto. ON.

- |ennings,  J.  M, &. lacob.r ,  L.  L.  (1993a).  Ar i tonrat ic  versus intenr ionai  uses cf  rnemory/ :  Aging,

attention an<l control. Ps1'cbology' and Agitrg, 8. 283-293.

.fennings,.l. M., &.jacoby, L. L. (I9{3b, August). 
' lbe 

effect qJ aging on cortsciouslrcorilrolled

memon' prccc:ssittg. Paper presented at ihe 1993 Arnerican Psycltological Association Con-

ference, Toronto, ON.

Kl iegl ,  R. ,  Srni i l ' r ,J . .  & Bal tes,  P.  B.  (1989).  Test ing-the- i i rn i ts  and the snic ly of  acl t r l t  age di f ferences

in cogniiive plasticitv of a mnemonic skil i. Detelcprneiltal Ps,t'chologl', 25,217-2%.

Kotler-Cope, S., & Camp, C. .J. ( i990). Meirory interv'ention rn aging ;rcpuiations. In E. A.

Lovelace if,d.), Aging artd cogrtition. trtental pioceises, self-autarcttess attd irtentetiliorts.

Amsterdim: Elscvie:'.

Landauer.  T.  K. ,  & Biork.  R.  A.  (  1978).  Opt imtr ln rehemrsr l  pat terns ancl  nanre learning.  In M. M.

Gnrnebe:'g, P. E. l\ ' lorris, & R. N. Sykes (Ecls.), Practica.! GsPects af memory'@p. b2543'2)

New York: Acaclemic Press.

L a n g e r . E . . J . ( 1 9 8 1 ) O l d a g e :  A n a r t i f a c t ? l - r . l . L . M c G a r . r g h & S  t J . K i e s l e r ( E d s . ) . , ' g i r t g - b ! o l o g ; , '

artd bebat,ior (pp. 2i5-281). New York: Acadeniic Press.

Lig l , t .  L.  L. .1991). l , , lernorv ancl  aging:  Four h-vpotheses in serrc l t  of  c lat . r .  Atntual  Ra' ieu 'o. f

Ps1'ch olog,t', 4 3, 33 J-37 6.

Marcel .  A. l .  t1983).  Conscir tus and r . inconscior . rs percept ion:  L\pet ' i t rents on v ist ra l  n lasking

rrnd n'orcl recognition. Cogtrttu'e Pslcholog,.t '. 1i. 191-237.

M o s c o v i t c h . N { . , V r i e z e n . E . R . . & G o t t s t e i n . . J . ( 1 9 9 3 )  I n r p l i c i t t e s t s o f  r . n e r l l o r y i n p a t i e n t s n ' i t l r

focaf  les ions or  c legeneret ive l ) ra in J isorc lers.  In H. Spinnler ' .R F Bol ler  (Ecls ) .  Hnrtdbook

of' trcurops.ycbolog.y (Voi. 8). Atnsterclam: Elseviei'.

i$ lt|fFrE|Fr



Norman, D. A.  (1981).  Categor izat ion of  acr ion s l ips.  pslcb otogical  Reuiet t ,SB 1_l i .Park' D' C' ('1992)' Appliecl cognitive aging research. In F. I. M. craik & T. Salthotrse (Ecls.),Tbe bandbook of agtttg and cogtitrort (pp. 149-49r. Hillsdale. N.f : Lawrence ErlbaumAssociates.
Parkin '  A ' ' l ' '  & wal ter '  B '  M'  onh.  Recol lect ive exper ience,  normal  aging,  and f iontal  c lys-function. ps.1cbology, ancl Agittg, 7, 290_l29g.
Posner '  M'  I ' '  & snyder,  c '  R'  R.  (197r.  At tent ion and cogni t ive ccnrrol .  In R.  L.  Solso (Ed.) ,Irtformation processirtg irt cogttitiort; The Lo.|ola q,iporiu* (pp. 55_33). Hillsdale, N.f :lawrence Erlbaunr Associates.
*HH,,r:,1?::irY_l;?, no orcrer peopre know how good rhey are? Britisb Jounrct of
Reason, -I ' 097D' Actions not as planned: The price of auiomatization. In G. Undernood & R.Stevens (Eds.), Aspects of consciousness, tolume 1, ps-l,chologicatcszres (pp. 67_g9), Not-tingham, Englarrd: AcarJenric press.
Reason' J' (1993)' Self-report questionnaires in cognirive psychology: Have they delivered thegoocls? In A. Baddetey & L. weiskrantz (Eds.), Attentiott.i Setectiort, BruAreres_\:j and corrtrolQp. 4(t123). Ot'orcl, England: Clarenclon prs;s.
Reber' A' s' (1989)' Implicit leaming and tacit knowledge. Jounrcl of Experimental ps,1,cboiogt,;

Generai, 1lB, 2i9_235.
Reingold' E' M'' & Merikle, P M. (1990). on the inrer-relareciness of theory and rneasuremenrin the study of unconscious processes . Mind ancl Ltngucge, 5, 9_.2g.Robeftson-Tchabo, E. A., Hausman, C. p., & Arenberg, O. tiq76). A classical mnemonic forolder rearners: A t.ip that worksr Educationar c,erontoragt,, 1, 275-226.Roediger' H' L' (1990) Implicit memory: Retention witirout rimemberin g. American psi,66n1o-gst, 4J, 1M3-10X). 

'6' z"'LE"LL'l

*""*?^tl# 
*t;*.T"tl-":lli T; 

B. (,t99r. rmpricit memorv in normar human subjects. rn H.
::,,:'X t i, 3l',...{aa; ), Ha n d boo k "t * ","ir" i ri*; il; :';;' #;;#5:::J,:,t'n1,::;3^j,,',Y;-T?li:l *'m"'.1'1lto.v ;J'*;#';;;';,;;':;;':;;;;i,7)ii,;"'
Psvcbologl,t: Iearning, Memo4t, and Cognition, 1J. 3@_379.

192
JACOBY, .IENNTNGS. FIAY

t.T.::l;i.i;,li.,lr^i;i"1"":ll,-y r 
,(ie85) Remediation or memorydisorclers: Experi_,i,),ili;;;;;::"Tf;:,

Nburot>c1rhe,'not, 7 ,-6 (uNburopsyc bclogl, 7, r- g-_%.

ft

q DISSOCIT\ ] I \ ( I

- l i r t l t . . f  
I ) . .  R e r r r q o i ,

Proc-ess cl issor. i l

pat't rtt t, t t trt I ps.l,<

T i r l r  i n g .  E .  (  l 9 r i 5  ) .

L r r r c l e r q ' o c x l . U  J . .
of ' l 'crbal l t trrnr

\ \ 'eqner ,  D .  M.  (  l ( ,
Ve iskran tz .  I_ .  (  l9g ,

P ress.

Winoc t r  r ,  ( ) . .  &  I Io r

i r t s t i f r r t ion l  l i zec l

Gerotttologt,. .)g
\\ 'oocl.  L. E., & prerr

cornparison of f i

schacter' D' L', & Giisky, E. t (-t986). Ntemory remediation: Restoration, alleviatic;n, anri thc:acquisition of domain_specific knowlerJge. In B. Uzzell & y. Gros-s (Eds. ), Clirtical tteuro_ps,1cltolog; of interuentioz. Boston: Martinus Niihoff.

scogin' F'' & Bie'ias, J' L' (i9s8). A three-year follow-up of older aduit panicipants in amernory-skills training progranr. ps.1:cbology and Aging. 3, 331_337.Shimamura' A' P' (19s9)' Disorcjers of memory: the cog.rltrve science perspective. Irr F. Bolier& J. Grafman (Eds.), ]landbook qf neuro?s-ycbotcgyfl,ol. 3,1,-rp. 3j_13). Amsrt-rcl:rfii: htsevrer.Skinner, B. F. (1971). Reyond freedont ond clignit,y,. New york: Knopf.squire' L' R'' & McKee, R' (1992). Infiuence of prior events on cognitive jrrdgments in amnesia.Jourrurl of kDerimenta! pslcborogy: Leantiltg, Memory,, artd cognitiott, 1g, 106_1i5.Ste-Marie. D. M.,Jennings,J.M., & Finlayson, A.J. (irr press). The process dissociation proceclure:Memory tesring in brain-ijamaged populations. crinicar ltiettrops;rcborogist.
stuss' D' T' (1991)' self, awareness' and'the tiontal lobes: A neuropsychological perspecri 'e.In J' Slrauss & G' R. Goethals (Ecis.), Tbe self, An interdisciptitta* approacb {.pp. 255-27$.New York: Springer_Verlag.
Stttss' D' T'' & Benson' D' F' (19u). Neuropsychological srudies of the frontal lobes. ps.1,cbo-

logicel IJulletin, g1., T2S.
Toth, J P', Reingolcl, E. M, & Jacoby, L. L. (199r. A response io Graf ancl Komarsu,s (1994)critique of the process dissociation procedure: when is caution necessary? Europeart Jountalof Cogrtitite ps.1,cbologt,, 7, 113_1i.

I t 1 | tl. ;1t' i :1.:,X i i :r :.: : : ) r; :

:,riiii{i#ij



9 DISSOCiATING PROCESSES rg3

1'ot [ ,  J .  P. .  Reingolc l .  E.  ]1. .  &.Jecoby,  L.  L.  (  199+) 
' I 'on ' r r lc ls  

u lec lef in i t ion of  i rnpl ic i t  nrenlor t :

Process clissociations fbllor"' ing ellt l>oletive processing lrncl self-gencfilt ion. ./ounml of Er-

pertme,ttal p51'cbctlogl' Lennttrtg, tl lerncn'.t ', attcl Co.grtit ictrt, 20, 290-303.

Trrlving, E. (1985). Nlerrrorv rrncl consciousness. Cottarliart l,-;1'cbologist, 26. l-1 2.

LTncler-w'cocl ,  B. .J. .  .R Fret tncl ,  J .  S.  11970),  Test ing efFects in the lecogni t ron of  n 'orc ls.  Jot tnta l
of l:erbal Lennthtg ard Verbal Bebot,ior. 9, 117-12i.

Vegner'. D. M. (Iy)q. Ironic processes of nrentrrl contfol. Ps.1tbological Ret,ietr. 101, 31-52.
Veiskrantz. L. (198(r). Blirtdstgbt: A case stud.i 'attcl intplicntiotrs. Oxfblcl: Oxfbicl Llniversity

P ress.

Winccur,  G..  cR Moscovi tch,  M. (1983).  Pai i 'ec l - lssociate learning in inst i t r r t ional ized:rncl  non-

instinrtionalizetl olcl people, An analysis of interference rrncl conte{ effects. iountnl of'

Gerorttologt', j&.i), 1551&.

Vood, L.  E. .  & Prat t . - | .  D.  (1987).  Pegn'orc l  rnnernonic rs an aic l  to rxernory in the elc ler lv :  A
cornp:rrison o[ four :rge groups. Edttcatiortal Gcrotilolog.t'. 1-i, 325*339.

. !iS! p : t * ,  . . 1


