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Research on unconscious processes has lon$ been pla$ued by theoretical and
methodolo$ical problems. Consequently, the unconscious was banished,
alon$ with consciousness, by radical behaviorists, and has only recently re-

$ained respect as a research topic. The resur$ence of interest in conscious
and unconscious processes is lar$ely due to findin$s of dissociations between
pertbrmance on direct and indirect tests of memory and perception, Dffects
of the past in the absence of rememberin$, and perceptual analysis in the ab-
sence of conscious seein$ arise from studies of patients with neurolo$ical
deficits. Warrington and Weiskran:z (1974) found that amnesics showed little
evidence of memory for an earlier-read word list when asked to recall or rec-
oSnize those words (a direct memory test). However, the amnesics used those
words to complete word fragments (an indirect test) more often than if the
words had not been seen earlier (see Moscovitch, Vriezen, & Gottstein, 1993,
for a revierv of related research). Similar memory dissociations are evident in
people with normal functioning memory (for a revierv, see Roediger & Mc-
Dermott, 1993). The form of dissociations found for memory is comparable
to dissociations taken as evidence for unconscious perception. For example,
Marcel (1983) flashed words for a duration so brief that subjects could not
"see" them, but could show effects of those words on a lexical decision task
used as an indirect test of perception.

Empirical advances derived from the indirect versus direct test distinction
have proceeded rvithout confronting many of the methodologicai and con-
ceptual issues that plaSued earlier investi6lations of unconscious processes.
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Horvever, those issues have nou' resurfaced. The major difficulqv for drarving

a distinction betrveen conscious versus unconscious processes is the problem

of defining each type of process. Essential here is the relation of processes to

tashs (Dunn & I(irsner, 1989). Tvpically, unconscious processes i lre equated

r,vith perfbrmance on indirect or implicit tests and conscious processes rvith
performance on direct or explicit tests. Florvever, this tbrm of defirt it ion is
problematic because conscious processes mzry contanlinate pertbrmailce on

indirect tests (e.g., I{olender, 1986: Reingold & Meril i le, 1990) and, less ob-
viously, unconscious processes miSht contaminate performanee on direct
tests (Jacoby, Toth, & Yonelinas, 1993). In addition, mapping processes onto
test pertormance overlooks an essentiai aspect of definin$ unconscious and
conscious processes, rvhich is specii-vin$ the relation between them.

This chapter provides an overvierv of research done within our process-dis-
sociation framework (e.g., Jacoby, 1991; Jacoby et al., 1993) for separating
conscious and unconscious influences. Rather than equatin$ processes with
tasks, as is done by the direct versus indirect test distinction, our strateSy has
been to gain estimates of the contributions of each cype of process to perfor-
mance on a sin$le task and shorv the dissociative effects of variables on those
estinates. In order to distin$uish benveen eonscious and unconscious pro-
cesses, we need to make an assumption about their relation. Our work has
been based on the assumption that conscious and unconscious influences are
independent of one another.

The Soals of this overview are as follows: First, we highlight the purpose of
the processdissociation procedure and then describe an experiment usin$
tlat procedure to e.ramine a$e-related differences in co$nitive control. Sec-
ond, we consider potential assumptions for the relation between unconscious
and conscious processes, specificall-"", independence, redundancy, and ex-
ciusiviry. Third, we summarize evidence to support the choice of the inde-
pendence assumption and, finally, provide strong evidence against the al-
ternatives. Throuthout, we treat the contrast between unconscious versus
consciously controlled processes as identical to the contrast between auto-
matic versus controlled processes. Later, we justify doin$ so and discuss how
our approach offers a solution to the problem of definin$ conscious and un-
conscious processes.

P R O C E S S - D I S S O C I A T I O N  P R O C E D U R E

As described earlier, dissatisfaction rvith indirect tests of memory and per-
ception has centered on the possibility of their contamination by contribu-
tions of aware, intentional processes. However, there is a more serious prob-
lem: Automatic processes operatint, in isolation may be qualitativeiy different
from those operatinS in the context of consciously controlled processes. Con-
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sider the commonplace claim that 1'otr should get en individual drunli to learn
rvhat that person reallv believes. Drunltenness is treated as a pure measure of
automaticit-v or true belief. The "contamination" problem is to question horv
drunli a person has to be betbre his respondin$ is no lorr$er contaminated b1'
consciously controlled processing. Even if one could achieve an uncontami-
nated test, t irere is the more serious "qualitative difference" problem of
u'hether or not the test reveals a person s "true" beliefs or onh'rvl.rat that per-

son believes rviren drunh. lv'lost liliely, some of one's beliefs rvhen drunh are
qualitatively different from one's beliefs when sober. Automatic influences in
the context of consciously controlled processes, lihe true beliet's when sober,
are ol great interest. Because the indirect versus direct test distinction iden-
tifies processes with tashs, it provides no means of measurin$ automaticity in
the presence of consciously controlled processing.

An objective rrleans of measurin$ conscious control is necessary to sepa-
rate controlled and automatic influences. The processdissociation procedure
measures conscious control by combining results from a condition for rvhich
automatic and consciously controlled processes act in opposition, with results
from a condition for which the nvo rypes of process act in concert. The mea-
sure is the very commonsensical one of the difference betn'een performance
when one is trying to as compared rvith trying not to engage in some act. The
difference between performance in those two cases reveals the de$ree of cog-
nitive control. The chapter illustrates the process-dissociation procedure in
conjunction with the results of an experiment done to show an age-related ef-
fect on recollection-a consciously controlled use of memory.

Jacoby et aI. (1993) used an Inclusion,/Exclusion procedure with a stem-
completion tash to separate recollection from automatic influences of mem-
ory. Jacoby (1992) used a similar procedure to examine age-related differ-
ences in memory performance. In that experiment, words were presented tbr
study and then tested by presentation of their first letters as a cue for recall
(e.g., motei; mot--). Study and test items were intermixed, and both the num-
ber of items intervenin6! between the study presentation of a word and its test
(spacin$) and the nature of the test were varied. For an inclusion test, the
word stem was accompanied by the messa$e "old" and subjects were in-
structed to use the stem as a cue for recall of an old word or, if they could not
do so, to complete the stem with the first word that came to mind. An inclu-
sion test corresponds to a standard test of cued recall with instructions to

$uess when recollection fails. For an exclusion test, a word stem was accom-
panied by the message "new" and subjects were instructed to use the stem as
a cue for recall of an old word but to nor use a recalled rvord as a completion
for the stem. That is, subjects rvere told to exclude old words and complere
stems only with new words. The nvo rypes of tests were randomly intermlred.

When an inclusion or exclusion test immediately followed presentation of
its completion word (0 spacing), performance of the elderly and of the young
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was near pertect. This findin$ is important because it shorvs that the elderiy
ivere able to understand and fbllow instructions. In contrast, when a lar$e

number of items intervened between the presentation of a rvord and its in-

clusion or e-xclusion test (48 spacin$), the elderly performed much more
poorly than did the young (Table 2.1).

For the e.rclusion test, elderly subjects were more liliel;r to mistaltenly con-r-
plete a stem s'ith an old *'ord than u'ere youn$er sub-iects. In the e,tclusion

tesr. effects oi automatic influences of memory ior earlier readin$ a word

should be opposed by recollection. The poorer performance of the elderly on
the exclusion test can be explained as resuitin$ from a deficit in recollection as
can their poorer performance on the inclusion test. Placing recollection and
automatic influences in opposition, as was done by the exclusion test, can pro-

vide evidence of the existence of the nvo types of processes (Jacoby, et al.,
1993). Horvever, it is necessary to combine results from the exclusion and in-
clusion tests to estimate t}le separate contributions of consciously controlled
and automatic processes.

For an inclusion test, subjects could complete a stem with an old word ei-
ther because they recollected the old rvord, with a probability R, or because
even though recollection failed (1 - R), the old word came automatically to
mind (A) as a completion: lnc = R + A(1 - R). For an exclusion test, in con-
trast, a stem would be completed with an old word only if recollection failed
and tlre word came automatically to mind: Exc = A(I - R). Thus, the differ-
ence between ttre inclusion (trying to use old words) and exclusion (trying
not to use old words) tests provides a measure of the probability of recollec-
tion. Given that estimate, the probability of an old rvord automatically com-
in$ to mind as a completion can be computed. One rvay of doing this is to
divide the probability of responding with an old word for an exclusion test by
(1 -  R) :  Exclus ion, / (1 -  R)  = A(1 -  R) / (1 -  R)  = A.

The estimates (Table 2.1) provide evidence that the elderly suffered a
deficit in recollection as compared to younger participants, but that auto-

TABLE 2 .1
Probability of Correct Fragment Completion and Dstimates of

Conscious and Unconscious Influences of Memory as a Function of Age

Young

A-v-
I
I

old

Test
Inclusion
Exclusion

Esdmates
Conscious
Unconscious

. 7 0
- a o

.46

. 5 5

1 0

. 1 0

. + o

Note; The baseline completion for items not presented rvas .36.
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matic influences of memor-v rvere unchanged. The estimates of automatic in-

fluences rvere rveil above the baseline probabil it-r 'of completing a stem rvith a
target rvord rvhen that word had not been earlier presented (.36). The differ-
ence berrveen estimated automatic influences and baseline performance

serves as a measure of automatic iniluences of inemory-the effect of stud-v-.
inA a rvord on the probabiliqv of its later coming to mind automatically as a
corrrp let ion for  a s tem.

if one mahes the assumption that the base rate and unconscious influences
of memory are additive, we can subtract base rate to compute automatic in-
fluences of memory. However, this approach is only necessary when base
rates across a manipulation (e.$., a$e) are not equal, and is the same as the
standard procedure of measurin$ "primin$" as the difference betrveen per-
tbrmance on old and nerv items (e.g., Roediger & McDermott, 1993). Alter-
natively, we could use signaldetection theory to take dift'erences in base rate
into account, and U would be replaced by P(U > Cr) with Cr being the crite-
riai level of stren$th required for a response reflectingi unconscious memory
influences to be produced. We discuss this use of si$nal-detection theory later.

The aforementioned results show a$e-related differences in memory to be
very similar to effects produced by dividing attention during the study pre-
sentation of a word. Jacoby et al. (Exp. 1b, 1993) used the same materials as
Jacoby (1992) but tested only young participants. Results showed that di-
vided, as compared to full, attention during study reduced the probability of
recollection (.00 vs. .25) but left automatic influences unchan{,ed (.46 vs.
.47). For the divided- versus full-attention experiment, study and test were in
separate phases rat-her than intermlxed, and, on avera$e, the spacin$ between
study of a word and its test was a bit lon$er than 48 intervening items.
Nonetheless, the correspondence between a$e-related differences in mem-
ory and effects of full versus divided :rttention supports Craik and Byrd's
(1982) claim that dividing attention during study can mimic the memory el'-
t'eca of aginS.

The processdissociation procedure has the advantage of allowin$ one to ex-
amine automaiic influences operatin$ in the context of consciously controlled
processes (and vice versa) while eliminating problems of contamination. For
example, had one relied on a test of cued recall to measure recollection, as is
lypically done, the probability of recollection would be overestimated because
of failure to take automatic influences of memory into account (Jacoby et al.,
1993). By separatin6l the contributions of automatic and controllecl proces-
ses, it was possible to show that a$in$ and divided attention produced process
dissociations, reducin$ recollection but leaving automatic influences invar!
ant. Results from the manipulation of fuil versus divided attention provide a
case that corresponds to commonplace claims about drunkenness. Divided
attention, Iike the supposed effect of drunkenness, totally eliminated contri-
butions of controlled processes (R = 0) to produce a pure test of automatic
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inf Iuer.rces. Furtirer. automatic influences measured b)' that process-pure test

almost perfectly predicted the contribution of automatic influences rvhen

controlled processes rvere in play. That is, automatic influences operating in

rhe presence of recollection (after full attention) were the same as those op-

erating in its absence (after divided attention).
Without the processdissociation procedure, one coqld not linow that, in

this case. dividin{ attention did achieve a pure test of autontaticit-v nor could
, \ - ^  I . 4 ^ \ , '  r [ - . 11  a , , t nma t i n i n r  r r r ac  t ho  " . - a  4e ross  d i f f e ren t  l eve l s  o f  cogn i t i ve

control. Neither conclusion could be reached by contrasting indirect and di-

rect test performance. However, the equations used to estimate the separate
contributions of automatic and controlled processes rest on the assumption
that the nvo types of processes act independendy. If one retuses to hold the
independence assumption, the apparent process dissociations must be dis-
missed as chance. The next section considers alternatives to the indepen-
dence assumption.

T H E  R E L A T I O N  B E T W E E N  C O N S C I O U S
A N D  U N C O N S C I O U S  I N F L U E N C E S

As aiready mentioned, one cannot distin$uish between conscious and un-
conscious processin$ without makin$ an assumption, at least implicitly, about
the relation between the two types of processes. There are three fundamen-
tal relations: exefushsigt, redundanq4 andindependence (see Jones, 1987).
Untbrtunately, each holds a good deal of intuitive apped.

When describinS subjective experience, an exclusivity view seems an ob-
vious choice for the relation between conscious and unconscious processin$.
By that vierv (Fi$. 2.La), one is either conscious or unconscious of a tvpe of
influence. That is, the two processes are mutually exclusive. An historical ex-
ample of the exclusivity assumption is the Freudian notion that memories
reside either in the conscious or the unconscious. More recently, following
Tulvinp (1983), Gardiner and associates (Gardiner, 1988; Gardiner & Java,
1991; Gardiner & Parkin, 1990) applied the exclusivity assumption in their
Remember,/Know procedure to differentiate amonS the subjective experi-
ences accompanyin$ memory.

It seems equally appealin$ to claim that consciousness is but the "tip of the
iceber6l" (e.$., Baars, 19BB) so that events that gain consciousness comprise
a small subset of those that are unconsciously processed. By this redundancy
assumption (Fig. 2.1b), conscious processinS, can emerge out of unconscious
processing as described in threshold models of perception. That is, items are
processed unconsciously unti l they reach a particular threshold, at which
point they become conscious. As applied to the development of automaticity,
the notion is that after extended oractice. the execution of skills becomes au-
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t o , EXCLUSIVITY

(b) REDUNDANCY

fr'? a /

FIG. 2.1. Venn Diaglrams of the exclusivir,v, redundanc_v, and indepen-
dence relations benveen conscious (C) and unconscious (U) influences.

tomatic or unconscious by receding below the threshold of consciousness.
The redundancy assumption has also been applied to tlle study of memory,
and provides the underpinnin$ for Generate,/Recognize models (e.g., Jacoby
& Hollingshead, 1990; Joordens & Merikle, 1993), which hold that items rhat
can be recognized are a subset of those that are $enerated. As described later,
recognition is identified with a conscious influence of memory, whereas gen-
eration is treated as reflectin$ unconscious influences.

An alternative approach is to assume that conscious and unconscious in-
fluences act fully independently of one another (Fig. 2.1c). Conscious proces-
sing can occur with or without unconscious processing and vice versa. This
assumption differs from redundancy, which requires that the conscious can-
not occur rvithout the unconscious, and e.xclusivity, which specifies that the
two can never co-occur. Logan's (1988) vierv of automaticity is based on an
independence assumption and provides a contrast to the redundancy view of
i l)tofiatiz^tion described earlier. Automaticif"v reflects memory for instances
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in which a skil l  rvas earlier applied. Such unconscious influences of memory

provide a basis for responding that is independent of the consciously con-

rolled application of an algorithm. In other cases, independence mi$ht arise

from the contribulion of two separate structures to performance. The phe-

nomenon of blind sight, for example, has been understood by postulatin$ in-

dependent visual s,vstems (\\reishranu, 1986). In t 'avor of the independence

rsstrnrp( i r )n.  . lones (1987) noced the general  conScnSuS t l te t  "on a cr i ter io t r

of parsimony, processes should be assumed to be unat'fected by each other's

presence until a demonstration to the contrary occurs" (p. 230).

E S T I M A T I N G  C O N S C I O U S
A N D  U N C O N S C I O U S  I N F L U E N C E S

The importance of the relation betl'een conscious and unconscious proces-

ses becomes obvious rvhen one attempts to estimate their separate effects.

This can be seen by considering a more $eneral form of the equations used

by Jacoby (1992) and Jacoby et al. (1993) to separate consciously controlled

and automatic (unconscious) influences of memory. For an inclusion test, a

stem could be completed with an old word either because of conscious rec-

ollection (C) or because of unconscious influences (t/) of the same sort that
would be revealed by an indirect test. For an exclusion test, a stem could be
completed with an old word on an exclusion test only if the word is produced

because of unconscious influences and is not recollected as beint, old.
The choice amonA assumptions about the relation between conscious and

unconscious influences can be clarified by writing equations for performance

on inclusion and exclusion tests in a Aeneral form that follolvs Jones (1987):

I
A

T
I

A-.\]I

I n c l u s i o n = C + U - ( C a A
E x c l u s i o n = U - ( C a A

These equations describe the probability of completing a stem with an old
word as reflecting the separate contributions of conscious (C) and uncon-
scious (t/) influences. It is the definition of the intersect between the two
types of influence, Q n A, that differentiates assumptions about their rela-
tion. If independence is assumed, then (C n UJ is defined as CU. But, if re-
dundancy is assumed, then (C n tN is defined as C. That is, by an indepen-
dence model, the effect of conscious recollection is symmetrical in that con-
scious recollection increases the probability of completing a stem with an old
rvord for the inclusion test but decreases that probability for the exclusion test.
By the redundancy assumption, on the other hand, conscious recollection
only plays a roie for the exclusion test rvhere it can be used to avoid respondin$
with old words. Finally, by an assumption of exclusiviry, (C n C is defined as
0. Thus, conscious recollection adds to performance in the inclusion test but
does not contribute to Derformance in the exclusion test.

( 1 )
(2 )
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Subtracting Exclusion from Inclusion provides an estimate of C. As can
be seen by substituting the different definitions of (C n [I) into Equations 1
and 2, this is rrue re$ardless of rvl'rich assumption about the relation bet*'een
C and Lr is adopted. ilorvever. tire manner in rvhich U is estimated differs de-
pending on the assumed relation benveen C and u. By a redundancy model,
perforrnance on an inclusion test provides a process-pdre estimate of L', rvhere-
as b-v* an exciusivir.v model such an estimate is provided by performance on
an exclusion test. An independence model, in contrast, does not treat either
of the rwo tests as yieldin$ a pure estimate of unconscious influences. Rather,
once an estimate for C has been gained. then [.I can be determined algebra-
ically as performance on the Exclusion test divided by (1 - C). The following
sections provide ar$uments for choosin$ the independence assumption.

D E F I N I N C  C O N S C I O U S  A N D  U N C O N S C I O U S
P R O C E S S E S  B Y  A N  I N D E P E N D E N C E  M O D E T

Specityin$ the relation between conscious and unconscious processes
achieves much with regard to their definition. Our strategy has been to try to
arrange conditions such that the two qrrpes of processes independently con-
tribute to performance, Consciously eontrolled processes are then defined as
those producin$ a difference in performance that reflect current intentions.
For example, the difference between the probability of prodr"rcinf, an old word
for an inclusion as compared to an exclusicn test is taken as measurin!, in-
tentional, consciously controlled use of memory. Automatic or unconscious
processes, in contrast, are defined as producing the same effect regardless of
rvhether the effect is in concert or in opposition to current intentions. Thus,
by the processdissociation procedure, conscious and unconscious processes
are defined in terms of their differendal relation to intention. This relational
definition contrasts with attempts to define the two types of processes by iden-
trfiring them with different tasks or experimental conditions.

Identifying conscious and unconscious influences with direct and indirect
tests, respectively, also defines the two types of processes with reference to
intention. However, unlike the processdissociation procedure, the validiry of
that approach relies on achieving process-pure tests. Other techniques have
also been used as an attempt to fuily eliminate consciously controlled pro-
cesses to produce pure measures of unconscious infiuences or automaticit"v.
Attontatictty has been defined as a typicaliy rapid basis for responding that
does not require attentional capacity and is privileged, for example, in beinS
reladvely uninfluenced by the effects of aging or drugs such as alcohol (e.9.,
I lasher & Zacks, 1979; Posner & Snyder, 1975; Schneider & Shiffrin, 1977).
Each of the criteria in this definit ion has been used as an attempt to produce
a pure measure of automaticity. It is Iikely that indirect tesrs (dividing arten-
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t ion, requirin$ fast responding, etc.) I imit t ire contribution of consciously con-
trolled processes. How'ever, as discussed for the effeca of alcohol, none can
be relied on to ahvays fully eliminate conscious processin$.

Our delinit ion of conscious and unconscious processes rests on the inde-
pendence of their contribution. What evidence can we gain to show our at-
tenlpt to achieve conditions that produce independence are successttl? One
source of support rvould be to shorv rhat variables traditionally identit ied with
cognitive control produee process dissociations by affectin$ consciousiy con-
troiled processin$ while leavin$ unconscious influences invariant. In this
light, finding invariance in the unconscious use of memory across a $roup of
manipulations (e.8., dividing attention and aging) that influences conscious
merllory provides evidence ibr independent processes (Jacoby et al., 1993).

Process Dissociations Supportin$ Independence

Results from some of our experiments showinf, process dissociations pro-
duced by variables identified rvith cognitive control are summarized in Table
2.2, where changes in conscious (A Consc) and unconscious (A Uncon) infiu-
ences are presented as a function of attention, retrieval speed, and a$e.

We have found invariance in unconscious influences of memory accom-
panied by chan$es in conscious memory from comparin$ full versus divided
attention for rvord stem completion, reco$nition memory, and fame judgment

tasks. Conscious and unconscious perception also exhibit this pattern of re-
sults. Beside attentional manipulations, other variables used as indices of auto-
maticity, such as retrieval speed and a$e have been examined. Decreasing
retrieval time in recognition by forcing subjects to respond before a si$nal
reduces conscious memory processin$, but leaves the unconscious use of
memory intact. Similarly, a$ed subjects show lar$e deficits in conscious mem-
ory but no impairments in unconscious memory. The results in Table 2.2 are
strikin$ly consistent. The average chan$e in unconscious influences across
all of the experimental conditions where we expect invariance is only .002,
and the change in conscious memory is .24.

Process dissociations produced by manipulations identified with auto-
maticity are so consistent that they must be explained by any adequate model.
The invariance in [/ across large effects on C (Tabie 2.2) is expected if C and
U are independent. I{owever, from the perspective of either an exciusivity or
a redundancy model, this invariance must be seen as a curious accident re-
flecting a delicate balance between offsetting effects. For example, suppose
one estimated conscious and unconscious influences usin$ the independence
model whereas, in reality, the redundancy model holds true. This rvould re-
sult in an underestimation of unconscious influences. To hold a redundancy
model and explain the invariance in [.f estimated by the independence model,
it must be argr.led that the "apparent" cases of invariance shown inTable 2.2
each reflect a delicate balance betrveen the underestimation of U produced
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T A B I , D  2 . 2
Chan$es in Conscious and Unconscious lnfluences as a

Function of Attention, Retrieval Speed, and Age

Er7:er inrent Condition A Consc A Uncon

,\ ttentior t - Full v s. Di'oicb d

', 
-t

- ' !

23

S t - - '  f - , - - r - l - t ; ^ -

Cued Word Completion

Cued Fragment Completion

E . * -  T , , . l d - - - r

Recognition (YeszNo)

Pa.npnt "a l  T rc l r

Recognition (Yes,zNo)

Reco(nition (Yes,zNo)

Fame Judgment

Recognition (Forced Choice)

Continuous Stem Completion

Average Difference:

E.rp.  1, \  .20 00

Exp. 18 .25 .01

Related Cue .24 -.03

Urelated Cue -.01 .01

Relaced Cue .17 - .01

Unrelated Cue .05 -.01

. z o  - . u J

Reiated Cue .24 .00

Unrelated Cue .20 .00

Exp. 2 .42 ,01

Exp. 3 .64 - .02

Retr[ezsal Speed-Sloo ss. Fast

Short Lists .09 .03
Long Lists .08 .04

Sem Dncoding -22 -.04

Nonsemantic .f3 .O2

Age Effects-
Youn! vs. ELderly Aduks

I
I-{++'r
I
I

Read
Ana!,ram

LaQ 12
LaS 48

- 0 6

.04
- .01

.03

.00

.o02

.29

.  J - )

.2r

.4 . :

.28
- 1

{ :

Nots The representation of data in this table is very conservacive. For example, for the
fame judgment experiments, changes in unconscious influences (-.05 and -.06) were due to
differences in base rates between conditions. AJter correcting for base rates, ttte respective
changes in unconscious influences are -.02 and .00. We mention this because problems rvith
base rate alon$ with floor and ceiling effects are the most common problems one is Iikely to
encounter when using the inclusion/exclusion procedure.

by violating the independence assumption, and a near perfectly offsetting ef-
fect of the manipuiated variable. Given that the invariance in [/ has been
found across a wide range of estimates of C, the required balance becomes
even more delicate. We feel that the burden of proof is on those who propose
such delicate balances (e.9., Joordens & Merikle, 1993); that is, it must be
expiained why balances that mimic independence occur so frequendy.

b q * e lonX

?'5
Y<;,+e. A



a : {  0 1 - 4 8 . Q X D  5 i ? 3 i 9 6  2 : 0 6  ? 1 ' i  P a g e  2 4

- A
a t J . {COB\ "  1 'ONEL INAS.  . IENNINGS

As further evidence tbr independence. Jacoby et al. (1993) shorved that a
read versus generate manipulation produced opposite effects on C and U.
Generatin$, as compared to reading a word, enhanced conscious recollection
but produced less unconscious iniluences on stem-completion performance.

The pattern of results converges with findings of taslt dissociations. Gener-
ating a rvord at studv produces better conscious memor\/, measured bv a di-
rect test. than does reading a t 'ord (e.g., Jacoby. 1978; Slamecl<a & Grat,
i978), rvhereas the opposite is true for an indirect test of visual word recog,-
nit ion (Jacoby, 1983; Winnick & Daniel. 1970). These results show that in-
variances found with U do not reflect $eneral insensitivit,v of that measuret
because there are manipulations that have an effect.

Comparisons rvith Indirect Test Performance
Provide Converging Evidence

We Sain additional support for our independence model by further buildin$
on findings of task dissociations. Although sometimes contaminated b1' eF
fects of conscious processes, it seems likelir that performance on indirect tests
primarily reflect unconscious influences. The majority of findings from indi-
rect tests provide converginA evidence for conclusions based on the use of the
independence model. For example, manipulations of attention (e.9., Koriat
& Feuerstein, 1976), levels of processing (e.9., Jacoby & Dallas, 1981), and
atinS (e.5., Light & Albertson, 1989) have large effects on direct test pertbr-
mance but litde or no effect on indirect test peribrmance. Similarl-v, we find
those manipulations influence C but not U.

Although estimates of U are !,enerally in agreement with results from in-
direct tests, the two can diver$e, presumably because C can contaminate per-
formance on indirect tests. As an example, consider the effects of levels of
processin$. One way of accountin$ for the smali effects that are obtained
(e.9., Challis & Brodbeck, 1992) is to claim that performance on the indirect
test is contaminated by conscious influences of memory of the same sort as
measured by a direct test (Roediger, Weldon, Stadler, & fuegler, 1992). Fur-
ther, if it were not for such contamination, no effects of levels on indirect test
performance would be found. Recent work using the processdissociation pro-
cedure supports this claim. Toth, Reintold, and Jacoby (1994) used a stem-
completion task and showed that estimates of conscious recollection are hi$her
after deep than shallow processing (.23 vs. .03), but unconscious influences
^re near identical (.45 vs. .44). This finding of invariance is similar to those
found with manipulations of attention (see Table 2.2).

The issue of contamination is crucial for choosing among models. By the
redundancy assumption, performance on an indirect tasl( or even an inclusion
condition is treated as a pure measure of U. However, if that task is contami-
nated by C, then any conclusions g'i l l  be untenable. The next section describes
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a series of experiments to show that cross-modalitv transfer in pertbrmance
on an indirect test can arise from the contaminatinQ effects of conseious use
of memory.

C O M P A R I N C  I N D E P E N D E N C E
WITH REDUNDANCY AND EXCLUSIV ITY

Cross-Modality Transfer as a Testing Ground for the
Relation Between Conscious and Unconscious Influences

Experiments usint indirect tests such as perceprual identification and frag-
ment completion have generally shown effects of changing modality between
study and test. For visual word identification, reading a word substantially in-
creases its later identification, whereas hearinS a rvord can confer little or no
advantage in later identification performance (Jacoby & Dallas, 1981; Mor-
ton, 1979). For visual stem- and fragment-completion performance, readin$
a rvord also does more to increase the probability of its later being given as a
completion than does hearinf,, a rvord. However, words that were earlier heard
are often found to enjoy a large advantage over new words (Blaxton, 1989;
Graf, Shimamura, & Squire, 1985; Roediger & Blaxton, 1987). This cross-
modality transfer has been taken as evidence for tl-re existence of an abstract,
moda-lity-free representation of words that can be temporarily primed (Kirs-
ner & Dunn, 1985).

Conclusions drawn about the basis for cross-modality transfer rest on as-
sumptions about the relation benveen conscious and unconscious influences
of memory, and the mappin$ of forms of memory onto t)?es of test. For the
conclusion that cross-modaligv transfer on an indirect test reflects the prim-
in$ of an abstract representation, it must be assumed that an indirect test
serves as a pure measure of automatic or unconscious influences. Alterna-
tively, cross-modality transfer could arise from the contamination of per-
formance on the indirect test by intentional uses of memory (Jacoby et aJ.,
1993). Concerns of this sort are illustrated by results from a series of exper-
iments done to examine cross-modality transfer, and to use findinSs of trans-
fer as a testing $round for assumptions about the relation between conscious
and unconscious influences of memory. The independence assumption is
first contrasted with the redundancy assumption, then with the exciusivity
assumption.

A series of experiments was done to examine cross-modality transfer. In
the first phase of each of those experiments. a long series of rvords was pre-
sented with half being read and the other half being heard. Subjects read
words aloud and repeated heard rvords to ensure perception of the presented
words. Memory was tested by presentin$ word fragments that subJecrs were
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ro complete. Word fra$ments rather than rvord stems were used because
cross-modaligv transfer found using rr'ord stems may result from subjects pro-

nouncing the stem and, thereby, $aining access to memory for earlier hear-
ing the rvord (Donaldson & Geneau. 1991). That is. rvhen word srems are
used, transt'er from heard rvords may not be truly cross-modal but, rather, have
an aural basis because of stem pronunciation. To eliminate such transt'er. un-
pronouncerirle worcl lragments rvere used. Each fragment aliorveci only e
sir-r$le solution. Test conditions were varied to retlect different assumptions
about the relation between conscious and unconscious influences of memory.

Redundancy versus Independence: The Indirect Test
as a Pure Measure of Unconscious Influences

The redundancv modei treats consciousness as the result of processin$ that
follorvs unconscious influences. For example, conscious awareness that a word
was presented earlier mi$ht only be $ained after the rvord came to n-rind as a
completion for a fragment. Models of this sort (Jacoby & IJollingshead, 1990;
Jacoby et ai., 1993; Joordens & Merik-le, 1993) can be classified as generate-
recognize models of memory, and estimates of unconscious influences differ
depending on the specific model used. For example, Joordens and Merikle
used performance on an inch;-sion test as an estimate of unconscious influ-
ences, whereas Jacoby and Hollingshead used an indirect test. Given the arf,,u-
ment ap,ainst equatint, unconscious influences with indirect test performance
is the potential contamination from conscious processes (e.9., Holender,
1986; Reingold & Merilde, 1990), this problem is increased with an inclusion
test where subjects are instructed to intentionally use memory.

Cross-MoclctLity Trcntfer us Measured by an Indirect ?est. For an indr-
rect test (Exp. 1), fragments that could be completed with an old word were
intermlred with fra$ments that could only be completed with a new lvord.
Subjects were instructed to complete as many of the fra$ments as they could.
No mention was made of the relation between study and test. Results from
that indirect test (Table 2.3) provide evidence of modality-specific transfer by
showint, that words thatwere earlier read were more likely to be $iven as a com-

TABLE 2 .3
Probabiliry of Correct Fra{ment Completion in Experiment I

Sudy

Heard Nev:

2 6
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pletion than rvere words that were earlier heard. However, there rvas also a
substantial amount of cross-modaliry transf'er as shown by the advantage oi
rvords that rvere heard over new rvords. This pattern of results is the same as
reported b] 'o thers (e.g. ,  Graf  et  a l . .  1985)

Cross-J'Ioclali4, Trn utq as N[eastLreclby Process-Dtssociattot't Proceclure.
The rre-tt question aslied rr l.rs *'hether rve still see cross-modaliry transier in un-
consciorls processes when the processdissociation procedure is used to elimi-
nate contamination. In Experiment 2, the study procedure and the fra$ments
presented at test were the same as for the previous fragment-completion e.r-
periment. Instructions for the inclusion and exclusion tests, as well as other
details of the test procedure, rvere the same as described by Jacoby et al.
(1ee3).

Results for the inclusion and exclusion tests along rvith estimates of con-
scious and unconscious influences based on the independence assumption
are displayed in Table 2.4. Those estimates show that study modality had an
effect on both conscious and unconscious influences. Words that were read
were more lihely to be recollected as a completion tbr a fra$ment, a conscious
use of memory, than were words that were heard, and rvere also more lihely
to produce an unconscious use of memory. This unconscious influence pro-
duced by words that were read may have had the same basis as priming ob-
served on the indirect test. Howevel unlike performance on the indirect test,
the processdissociation data provide no evidence of cross-modaiiry transfer.
The estimated unconscious influences for words that were heard did not ditr-
fer significantly from the baseline provided by performance on fragments that
could only be completed with a nerv word.

Comparin$ results across the nvo experiments reveals a strikin$ similariry

T A B L E  2 . 4
Probability of Correct Fragment Completion and Estimates

of Conscious and Unconscious Influences of Memory
as a Function of Study Processing in Experiment 2

Strdy

Reod Heard.

.,.7

A-v-
I

Test
Inclusion
E,xclusion

Dstimates
Conscious
Unconscious

63
27

.36

.39

.46

) Q

Note.' The baseline completion rate for irems not pre-
sented at study rvas .26.
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betw'een results for the indirect test (Table 2.3) and results tbr the inclusion

test (Table 2.4). The near-identify of those results would be explained differ-
entJy dependin$ on rvhether one assumed redundanc;- or independence be-

treen unconscious and conscious memor-v. To uphold a redundancy model

one could ar$ue that instructin$ subjects to use fra$ments as cues for recail.

as \vas done for the inclusiorl test, did nothing but add a reco$nition-memory
chech to the generatiorl processes reiied {)n ior the irrri irect test (Jacoby &

Hollingshead, 1990). That recognition-memory checl( rvould be irrelevant for
the inclusion test, because subjects were instructed to complete fra$ments
with any word that came to mind if unable to recall an old word. If the re-
dundancy model holds, the lach of cross-modaiity transfer revealed by apply-
ing the independence model can be dismissed as resultin$ from the under-
estimation of U produced by violation of the independence assumption.

Alternatively, by the independence model, the near-equivalence of perfor-

mance on the indirect and inclusion tests can be produced from the indirect
test being functionaily equivalent to the inclusion test in its reliance on in-
tentional use of memory. That is, althou$h subjects were not intbrmed about
the reiation betrveen study and the indirect test, they may have "cau$ht-on"

and intentionally used memory to complete word fra$ments just as did sub-
jects $iven an inclusion test. If so, cross-modaiity transfer effects found on the
indirect test likely result from contamination by intentional use of memory.

Contserpinp Epidence Jor Independence. Jacoby et al. (1993) showed
that divided, as compared to full, attention during study reduced subjects'
ability to recollect those items but left unconscious influences of memory un-
changed. Arguing from that result, manipulating full versus divided attention
during study provides a potential means for choosin$ berween the different
assumptions. In particular, if cross-modality transfer observed on an indirect
test is due to contamination by intentional use of memor.v, and if dividin$
attention durint, study reduces the ability to later use intentional memory,
then cross-modality transfer should be eliminated on an indirect test by di
viding attention durinS study. The rationale is the same as described earlier
for the effects of drunkenness. If the indirect test could be made process pure,
performance on that test should match the estimate of automatic influences
pained by the processdissociation procedure.

In an experiment done to examine that possibility (Exp. 3), subjects heard
a lon6i list of words and repeated aloud each rvord in the list immediately af-
ter its presentation. While hearing and repeatinS words, subjects in a divided-
attention condition engaged in the additional task of searching through num-
bers that rvere rapidly presented visually for runs of three odd numbers in a
row (e.t,., 9, 7, 3). They were instructed that this visual search task rvas their
primary tash, and repeating the words should be done rather automatically
to not interfere rvith the search task. Subiects in a full-attention condition did
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T A B L E  2 . 5
ProbabiIw of Correct Fra$ment Completion

Under Conditions of Full and Divided Attenrion in Experiment J

SturJl'

.\ttention Heord

Full

Divided
50
36

not engage in the search task while hearin!, and repeating words. The indirect
test of fra$ment completion was the sarne as described previously.

Results on that test (Table 2.5) showed that cross-modality transfer was
radically reduced after divided, rarher than full, attention rvas given to hear-
ing and repeating words. The reduction in transfer is consistent with the sug-
$estion that cross-modaiity transfer reiies on intentional use of memory,
which was reduced after attention was divided during study. Further evidence
that recollection played a role was !,ained by questioning subjects after the
fra$ment-completion test. All subjects in the full-attention condition claimed
to have noticed the relation bet'ween study and test and to have intentionally
used memory for the earlier heard words to complete fragments. In the divided-
aitention condition, subjects were assi$neci to an "aware" or',unaware', group
on the basis of their self-reports. Subjects in the unaware Sroup eitier claimed
to have been unarvare of the relation between study and test or to have become
aware of that relation very late in the test, whereas those in the aware group
claimed to have become aware early on and to have intentionally used mem-
ory to respond. separatin8 fra$ment-compietion performance tbr these trvo
groups revealed that only arvare subjects showed cross-modality transt'er, com-
pleting more fra6lments with earlier heard words than with new ones (.40 vs.
.29). For unaware subjects, the probability of completing, fra6lments with ear-
lier-heard words was nearly identical to that of completin$ fra$ments with new
words (.32 vs. .31).

To summarize Experiment 3, dividing attention durin$ study provides evi-
denee that performance on the indirect test of fra$ment completion is some-
times badly contaminated by an intentional use of memory. After dividin6l at-
tention, cross-modality transfer is radically reduced and is near zero when
self-reported awareness is taken into account. These results are identical to
those estimated using the independence assumption. That is, performance on
an indirect test that is unlikely to be contaminated by intentional uses of mem-
ory almost perfectly matches the estimate of automatic influences $ained by
relying on the independence assumption. similarly, Toth et al. (1994) found
that indirect test performance after shallow, but not after deep, processin$ al-
most perfectly matched u. These findin$s of correspondence beween ..un-
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contaminated" indirect test performance and [-I conver$e rvith findin$s of
process dissociations produced by manipulating attention and level of pro-

cessin$. Just as earlier described for the pure test of automatic influences

produced by dividin$ attention, results from uncontaminated indirect tests

almost perfectly predict automatic influences operating in the presence of

consciousl-v controlled processes. I-lorvever. rve could not l inow this rvithout

the processdissociation procedure.
The effects of dividin$ attention on later cross-modality transfer, as mezr-

sured by an indirect test, converSe with results reported by Weldon and

Jackson-Barrett (1993). They were able to eliminate picture'to-word transfer

on an indirect test by having subjects divide attention during encodin$ (Exp.

2) or by requiring rapid responding (Exp. 3). V/eldon and Jackson-Barrett in-
terpreted their divided-attention results as showin$ that picture-to-word prim-

in$ relies on covert namin!, of a picture durin!, study. Horvever, the results
might be better interpreted as showin$ that picture-to-word transfer refiects
contamination of performance on the indirect test by intentional use of mem-
ory. Such contamination is decreased when recollection is made less likely by
dividing attention during encoding, or requiring fast respondin$ at test (see

Toth & Rein$old, in press, for further arguments to support this interpre-
tation). Of course, we cannot be certain that all cross-form transfer on indi-
rect tests reflects contamination. I{owever, there is reason to suspect that
when contamination is removed, there will be less need to postulate abstract,
modality-free representations (cf. Kirsner & Dunn, 1985).

We are unable to specify conditions that ensure an indirect test will be un-
contaminated. The problems are the same as would be faced by an attempt
to specity a criterial level of drunkenness to achieve a pure test of automa-
ticity. There are likely individual differences in response to drunkenness, di-
vided attention, instructions for an indirect test, and so forth. We have been
able to show that changing conditions so that they are less hospitable to con-
scious control increases the similarity betrveen indirect test performance and
our estimates of U. Findin$s from this series of experiments are problematic
for any redundancy model that views indirect or inclusion tests as a pure mea-
sure of unconscious processin$. Moreover, a redundancy model is unable to
account for the findings of process dissociations produced by manipulations
traditionally identified rvith cotnitive control, or for the match between esti-
mated [,I and performance on an uncontaminated indirect test.

Independence versus Exclusivity:
Remember/Krrow Judgments

Tulving (1983), aiong with Gardiner and colleaf,ues (Gardiner, 1988; Gardi-
ner & Java, 1991; Gardiner & Parkin, 1990) emphasized differences in sub-
jective experience by requirin$ subjects to judge whether they "remember"
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an item rvas presented in an earlier l ist or only "knol" that the item u'as in
the l ist. Subjects are instructed to respond Remember if they can consciously
recoiiect aspects of the srudy episode, such as the item's appearance or an as-
sociation it brought to mind. They are instructed to respond Know if they find.
the item t'amiliar but they cannot recoliect any details of its prior occurrence.
.1. l:rrde nrrmber r-.f er:nerirnents ha\;e been conducted to shorr: differential ef-
iects ot manipulatec'l r 'ariables on Remember and l(norv judgments (see Gardi-
ner & Java, 1993, for a revierv).

Because subjects are oniy allorved to make one response to each item, it is
unar$uable that the R and K responses are mutually exclusive, just as are Yes
and No responses in a standard reco$nition memory test. More importantiy,
Gardiner and colleagues assumed that the underlying processes are mutually
erclusive, and treat R and K responses as providin$ pure measures of recol-
lection and familiarity. For example, if a variabie is found to have an effect on
the proportion of K responses, they concluded that the variable has an effect
on familiarity.

If, on the other hand, the nvo processes are independent, then how do we
interpret Remember and Knorv responses? Remember responses should pro-
vide a relatively pure measure of conscious recollection. This is true as lon$
as subjects respond R when, and only rvhen, they recoilect. If they mistakenly
respond Remember to items that are only familiar, our estimates of recol-
lection will be inflated, as will false Remember responses to new items. For-
tunately, in most Remember,/I(now experiments the probability of falsely re-
membering a new item is very low, suggesting that Remember provides an
adequate measure of recollection.

In contrast, Know responses will not provide a pure measure of familiarity.
Rather, they only reflect familiarity in the absence of recollection (F(1 - R)).
In fact, subjects are instructed to respond Knorv only if the item is reco$nized
as famiiiar but is not recollected. If the two processes are independent, there
will be some proportion of items that are both familiar and recollected (a pos-
sibility not allowed by the exclusivity assumption). For these items, subjects
will respond Remember even though the items are also familiar. Conse-
quently, the proportion of Know responses underestimates the probability
that an item is familiar. To determine the probability that an item is t'amiliar
(F), one most divide the proportion of Know responses by the opportunity the
subject has to make a Know response (1 - R). That is, F: K / (1 - R). We re-
fer to this method for measuring recollection and familiarity as the Indepen-
dence Remember/Know Procedure (lRK) to distinguish it from approaches
relyin$ on the exclusivity assumption.

To reiterate, accordin$ to both independence and exclusivity, Remember
responses provide a measure of conscious recollection. However, the two as-
sumptions differ in their estimation of familiarity. By the exelusivity assump-
tion, the proportion of K responses provides a pure measure of familiariry,
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\\ 'hereas by the independence assumption. familiariry is calculated by divid-

in!, the proportion of I( responses by 1 - R.
In the folloq'in$ experiments, we contrast the exclusivity and independence

assumptions using the Remember,/l(norv procedttre. Experiment'1 e.{amines

cross-modaliqv transfer in a fra$ment completion tasli. In Dxperiment 5. we

examine the effects of size con$ruencl' on recognition performance, com-

parin$ our resr,rlts to those obtairred ltv Rajaranr and Roediger (Chapter 11.

this volume). In a final e.rperiment. rve conduct an ROC analysis to furti-rer

compare the independence and exclusivitv assumptions.

Fralment Cornpletion: Cross-Modali4t TransJbr. In Experiment 4, sub-
jects were presented with the same study and test list as described in the pre-

vious section. and rvere instructed to use the rvord fra$ments as cues for the
recall of words they read or heard at study. After completin$ each fragment,

subjects were to indicate whether they remembered the completion word as
one presented earlier, did not remember but knew the completion word was
presented earlier, or thou$ht that the completion rvord had not been pre-

sented earlier (New). Definitions of Remember and I(now given to subjects
were adapted from the instructions used by Gardiner.

First consider the results usin!1, the exclusivity assumption. Examination of
Table 2.6 shows that subjects were more likely to remember words they had
read as compared to words they had heard. Thus chan6ies in modality between
study and test decreased conscious recollection. Hon'ever, b)' the e-xclusivit)'
assumption there was no evidence of unconscious memory for either heard
or seen words. That is, for items receivin$ a Know response there was no ad-
vantage for heard or seen words over new words. Given one rvould expect some
unconscious influence of memory on a fragment completion task. based on
the indirect test literature already described, these resuits are puzzlint.

One question that may arise here is whether I(now judgments are truly un-
conscious, $iven subjects indicate some memory for an item. We treat Know
responses as a measure of unconscious memory because subjects do not rec-
ollect any details of havin$ seen an item. The notion is that, in some cases,

TABLE 2 ,6
Probabiliry of Responding Remember, Knorv, or Nerv
as a Function of Study Processing in Experiment 4

Stttdy

Response Rea.d. Heard

Remember .36 .?4

Knorv .I4 .10
New .11 .10

I
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T A B L E  3 . 7

Est imates for  Conscious and Unconscious Inf luences
Calculated by Applving the lndependence Assumption to

the Remember,,Knorv Procedure (lRK) in Dxoeriment 4

Studv

Esr i r l r ( rcs Ae, ic1 [ leart l

Conscious .36 .24

Unconscious .40 .27

rVote.'The baseline completion rate tbr items not pre-

sented at studv rvas .J2.

items may come to mind very fluently, and subjects lna)' attribute this fluency
to prior presentation, responding Knorv. Horvever, the de!,ree of fluency as-
sociated with unconscious influences may differ such that some items come
to mind but result in a New response. Therefore, to assess familiarity one may
want to examine both Know and New responses combined. Horvever, doin$ so
does not chan$e the conciusion, because there rvas no advantage for old words
over new words for items eliciting either a Know or a New response. The no-
tion that Know and New items differ in terms of the strength or fluency is dis-
cussed later.

How does rhe pattern of results (Table 2.6) change if the independence,
rather than the e.xclusivity, assumption is adopted? Resuits, recomputed with
the independence assumption, are shown in Table 2.7. To calculate C and u,
completions that subjects remember are equated with conscious recollection,
rvherea^s all occasions on which a fratrlment was completed rvith old words that
were not remembered were used to estimate unconscious memory ( t/ = (1( +
]D/(r - R)).

Examination of Table 2.7 shows that both conscious and unconscious in-
fluences were greater for read words than heard items. What is most strikingl
though, is the similarity of the results in Table 2.7 to those gained by using
the Inclusion,/Exclusion test procedure to estimate conscious and uncon-
scious influences (Table 2.4). The probabilities of recollection for read and
heard words are ne rly identical to the probabilities of responding Remem-
ber when completing fragments with those words. The estimates of uncon-
scious influences Sained by the tlvo procedures are also comparable. Clearly,
the choice between the assumptions of exclusivity and independence (Table
2.6 vs. Table 2.7) was more important than the choice betrveen the Inclusion/
Exclusion and the Remember,/Know approaches, Siven the independence as-
sumption for both procedures.

In retrospect, it should not be surprisin$ that Remember,/Know and In-
clusion,/Exclusion procedures produced near-identical results. The rationale

I
I++-v

I



r  l i - i s  l \ t n i  
' :  r l i  . . 1 :  p M  g a a o  1 4  ^ r

.

. ) . t J . \COBY,  YONEL INAS.  JDNNINGS

underlying the Inclusion/Exclusion procedure holds that recollection serves

as a basis tor control. It was ar$ued that if subjects recollected a rvord as ear-

l ier presented, they could either include or exclude that rvord as a fra$ment
completion, when instructed to do so (e.g., Jacoby et al., 1993). If recollection

serves as a basis for controi, then it sirould be identif iable by self-report.
\\hen the treatment of clata is based on the independence assumption. re-

sults from the Remember,/l(norv procedure a$ree rvith those trom the lnciu-

sioni'Exclusion procedure in shorving no cross-ntodalitv transfer in uncon-
scious influences of memory. Indeed, the estimate of unconscious influences
for rvords that rvere heard is slighdy, though not significandy, below the base-
line for nerv words (.27 vs. .32). The major difference between the two sets of
results is in baseline performance. If one simply averages the baselines, rvhich
is ie$itimate because t}le same materials rvere used in the nvo experiments,
one finds that estimates of unconscious influences tbr heard rvords are near
identicai to baseline for both procedures.

Recognition Mernory: ParaIIeI Elfects of Size Congrt-renqt. Results de-
scribed in the iast section shorved that the Remember,/Know and inciusion,/
Exclusion procedures produce parallel results when the independence as-
sumption is adopted. In contrast, Gardiner and his associates (Gardiner, 19BB;
Gardiner & Java, 1991; Gardiner & Parkin, 1990) relied on the exclusivity as-
sumption to show that many manipulations produce dissociations between
Remember and Know responses. Amon$ the dissociations reported are some
that are clifficnlt to interpret. For exampie, in an investi!,ation of reco$nition-
memory performance, Rajaram and Roediger (Chapter 11, this voiume)
found that manipulatin$ size congruency produced a dissociation between Re-
member responses, which were $reatest when study and test stimuii were con-
gruent in size, and Know responses, rvhich produced the opposite pattern of
resuits. That finding appears curious if Know responses are identified with the
use of familiarity as a basis for reco$nition in a two-factor theory of memory
(e.9., Mandler, 1980). The claim would have to be that increasing similariry
(size congruency) decreased familiarity.

We investi$ated the effects of size con$ruency, and contrasted results
based on the exclusivity assumption with results tained using the indepen-
dence assumption (Yonelinas & Jacoby, inpffss). Subjects studied a list of
randomly 6lenerated shapes and rvere then $iven a recognition-memory test
that included old shapes mixed with new shapes. Half of the old shapes were
the same size they had been durin$ study, whereas the other haif were either
Iar!,er or smalier in size. Similar to the Remember,/Knorv procedure described
earlier, subjects made recognition decisions by responding Recoilect if they
eould consciously recollect havin$ seen a test item in the study l ist, Know if
they felt the item was in the study list but they could not recollect it, or Nerv
if they felt the item had not been seen before. Despite the fact that the sub-
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T. \BLE 2 .8
The Effeca of Size Congruenc] 'on Renrember and l inorv Responses.

and Estimates of Familiariw in Dxoeriment 5

Si:e

Conlrucnt [ncon{ruent \tetc'

. 3 6

. 6 5

30
.41
. 5 8

. 08

.36

jects rvere told that the size of the shapes would vary and size was irrelevant.
thel, reco$nized more of the size congruent objects than the size incon$ruent
objects (see Table 2.8).

Usin$ the Recollect responses as a measure of conscious memory, r'e find
that size congruency increased conscious influences. Dstimates of familiariry
were then derived usin!, independence as well as the exclusivity assumptions.
Adoptin$ the exclusivit-v assumption. whereby Knorv responses are rreated as
a pure measure of familiarit"v, leads to the stran$e conclusion that size con-
gruency decreased the familiarity of oid shapes. Furthermore, the estimated
familiarity of same'size shapes was no greater than that of new shapes (.36
and .36). Only when shapes chan!,ed size was an adv^ntage in familiarity for
oid shapes found. These results are odd because it is common to assume that
increasin6l similarit-v, as produced by size congruency, increases familiarity.
Indeed, that was found rvhen the independence assumption was used to esti-
mate familiarity. By the independence assumption, old shapes were more fa-
miliar than new shapes, and oid items that lvere the same size at study and
test \4rere more familiar than those for which size changed.

The exclusivity assumption, in effect, forces the odd results found for fa-
miliarity. Because of the assumption that items can be either recoiiected or
familiar, high recollection levels associated with old size con$ruent shapes
push the level of Know responses down. That is, the measure of familiarity is
influenced as much by factors influencin$ recollection as by factors influ-
encing familiarity per se.

Similar problems produced by the exclusivity assumption can be seen in ex-
aminations of the effect of aging. Using the R,/.K procedure, Parkin and Walter
(1992) found that older adults showed poorer recollection than younler
adults, but use of Know responses increased. Although it may be comforting
to think that deficits in recollection are offset by improvements in famiiiariry,
this pattern of results appears to be an artifact of the R/K procedure, as was
the size congruency effect. That is, the increase in Knorv responses shorvn by
the elderly does not reflect an increase in familiarity. instead, young adults
are showing a decrease in Kno*' responses forced by their higher level of Re-

Recol lect
Knorv

Familiariry
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member responses. In support of this possibil iq', the results of Jacoby (1992)

tlescribed earlier. and Jennings.rnd Jacoby (1993) shorved that despite de-

creases in recollection with age. familiaritv remained intact' These resuits

converge with those of several e-xperiments that shou' indirect test perfor-

mance, rvhich presumably relies on processes similar to tamiliariqv, is noc

greatlv influenced by a{ing (e.$.. Li$ht & Aiberton, 1989)'

Thc sanre pro i l lenr  dcser i l re 'd e l r r l ic r  a lso prot iuces inconsistencies at - ross

other Remember,i I(norv experiments. For example, Gardiner (1988) found

that deeper leveis of processing increased the probability of Remember re-

sponses tvithout influencin$ the probability of Knorv responses. and concluded

that deprh of processin$ selectively influences the process that supports re-

memberin!,. Horvever, Rajaram (1993) found that deeper processing led to an

increase in Remember responses accompanied by a si$,nificant decrease in

Know responses. These inconsistencies are a product of the exclusivify as-

sumprion. If, as held by the independence assumption, I(now responses re-

flect familiariry and recollection. then iar$e effects on recollection will tend

to artifactually produce opposite effects on the Knorv responses. Know re-

sponses remained constant in the Gardiner study but chan$ed in the Rajaram

study because of differences in the ma{,nitude of levels of processin$ effect

on recollection. In the Rajaram study, manipulatin$ Ievels of processing ied

to a difference uf .34 in recollectiotl \.'ersus the .20 difference shorvn by Gar-
r : -  -  -  I  n - - - - - t -  - -  - - ^ L l - - -  r ^ -  ^ L ^  - - . - ! . , . ! . , i - .  ^ ^ ^ - - - - , : ^ -  . . -  - . - . - . ; J . - ^ J  : -  . L ^
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next section.

Signal Detection Tlr.eory in a Dual-factor Model. We have argued else-

where (Jacoby et al., 1993; Yonelinas, 1994) that the unconscious influences

of memory, sueh as familiariry, are *'ell described b1' si$nal-detection the-

ory, and a weakness of earlier applications of si$naldetection theory was the

failure to Separate unconscious infiuences from the effects of recollection.

In order to test these notions we collected confidence judgments in a Re-

member,/Know recognition task, and plotted a receiver oPerator characteris-

tic (ROC). The ROC allowed us to determine whether familiarity was related

to false alarm rates in a manner that would be predictable by si$naldetection

theory. It also allowed us to further evaluate the independence and exclusiv-

itv assumptions.

I Using the IRK procedure rvith Gardiner's ( 1988) and Rajaram's ( 1993) data showed that bo*r

recollecrion and familiarity increased with Ievels of processing. Such results are in agreement with

those found usinS the processdissociation procedure rvith a recognition task (Jacoby & Kelley,

1991 I Toth, 1992). Note thar the effects of levels of processing in recof,nition do not parallel those

found rvith cued recall, rvhere levels of processin! had no effect on the unconscious uses on mem-

ory (see Toth er al., 1994). This is reasonable $iven that retrieval cues differ across the two lests

(see Jacoby et al., 1993). By in large, we find that dissociadons are more easil)'obtained benveen

conscious and unconscious influences in cued recall than in recognition.
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FIG. 2.2. Receiver operatinA characteristics for recognition pertbr-
mance and for familiarity derived usin$ the independence a-nd exclu-
sivity assumptions.

We used a repeated study-test procedure in which each study list was im-
mediately followed by a recognition memory test for the words in that list. For
each test item. subjects reported whether they could recollect the item, and
if they could not, they used a 6-point scale ro rate rhe item's t'amiliariry in the
experimental context. That is, they rated their confidence that the item was
in the study list, although they could not recollect any details of its presenta-
tion. we plotted correct reco$nitions a$ainst false alarms across all levels of
confidence, treating recollected items as the most confident level (see Fig.
2.2). The obtained recognition function is typical of those found for recogini-
tion memory (see Ratcliff, Sheu, & Gronlund, L992). The function is curvi-
linear, and exhibia a skew or asymmetry so the curve does not approach the
zero-zero intercept but seems to intersect the y-a_ris.

Estimates of familiarity were derived usinS the independence and exclu-
sivity assumptions, and are plotted in Fi$. 2.2.The independence assumption
produces a curvilinear familiarity function that increases $radually as a func-
tion of false alarm rate. The discriminabil ity (measured by d') afforded by fa-
miliarity remained constant as false alarm rate increased. Such a function
would be expected if subjects were relying on assessments of item familiarity
as rvould be described by signaldetection theory. In fact, the familiariry func-
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tion no Ion$er has the asymmetry that rvas apparent in the overall reco$nition
curve that included both famiiiaricy and recollection. In fact, Yonelinas ( 1994)
ar$ued that the as)'mmetry in the ROC reflects the contribution of recollec-
t ion to recogni t ion per iormance.

It is intbrmative to examine the estimates of familiariry in light of the ex-
clusivit-v assumption. As can be seen in Fig. 2.2. estim:ltes of familiariqv in-
crease slighti l. 'as a iunction of ialse alzrrm rate. I lon'ever. rvhen the taise aiarm
rate increases, the tunction talls belorv the diagonal. This would lead one to con-
clude that new items become more familiar than old items! We have found
this unreasonabie pattern of results before. In fact, it seems to be a by-product
of the exclusivity assumption. Similar to our size congruency experiment, the
measure of familiarity based on the e.rclusivity assumption produces unreason-
able results because it reflects the level of recollection as much as familiarit-v
per se. Because of resuits of this sort, we think the e.{clusivity assumption can
be dismissed as a viable eharacterization of the relation beween conscious
and unconscious influences of memory.

Applying signal-detection theory to describe unconscious infiuences also
sheds light on the difference between I(now and New judgments. Both judg-
ments reflect the familiariry or strength of an item and differ only in that the
Know judgment is made if the stren$th is above some criterion. To tain an
estimate of unconscious influences, it is justifiable to i6lnore the difference
between the two types of judgments as done earlier. Elsewhere (e.9., Jacoby,
Kelly, & Dywan, 1989) rve artued that familiariry reflects a memory attribu-
tion, and t}le strength or fluency that results in that attribution can be mis-
attributed to other sources, such as famousness or pleasantness.

In contrast to the manipulations that are found to influence C but to leave
[-Iin place (e.9., Table 2.2), the ROC analysis showed that familiariry rvas
influenced by response criterion. Similar ROC studies using the process-
dissociation procedure have shown that rela-xing response criterion increased
the proportion of items accepced on the basis of famiiiarity but did not influ-
ence estimates of recollection (Yonelinas, 1994). Other manipulations, such
as varyin$ stimulus-response probabilities, are also found to selectively affect
unconscious influences (Jacoby & Hay, 1993; Yonelinas & Jacoby, 1995).
Such dissociations provide further support for the independence assumpticin.

C O N C L U D I N G  C O M M E N T S

Our approach to defininp conscious and unconscious processes differs in
important rvays from those taken by others. Erihsen (1960), for exampie, op-
erationally defined awareness in terms of performance on tasks measurin$
perceptual discriminations, and sought evidence of perception under condi-
tions establishinS chance discrimination. Eriksen's approach relied on signal-
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detection theorl '(Srves, Tanner. .t Birdsall. 1961) to separate discriminabil-
iry from criterion differences. Horvever, discriminative respondin$ may be
sensitive to both conscious and unconscious processin$ so that equatin$ arvare-
ness rvith discriminative respondin$ defies unconscious perception out ot ex-
istence (Borvers, i9B4). Later research/ers abandoned the single-process oi
"sren.{th" '" ' ierv of perception end memory, represerited by signal-derection
tireor-v, and used tasli dissociations rrs evidence tbr the existence oI uncon-
scious processes. Conseious and unconscious processes are identif ied with
performance on direct and indirect tests, respectively. However, that ap
proach also suffers from the criticism that tasks may not be process pure.
Effects on performance of an indirect test that are taken as evidence of un-
conscious perception or memory mi$ht truly reflect intentional, aware per-
ception or memory that is undetected b1' the experimenter (e.9., Holender,
1986; Jacob-v, 1991; Reingold & Merikle, 1990).

Because of the process-pure assumption made by other approaches, con-
troversy has surrounded claims of the existence of unconscious processes. In
contrast to Eriksen's discriminative responding approach, rve define uncon-
scious infiuence into existence. We be$in with a two-factor model that as-
sumes the separate eKistence of conscious and unconscious processes, and
holds that they independently contribute to performance. We then construct
tests and conditions in ways aimed at satisfyin$ the assumptions of that model.
Doin$ so allows us to separate the contributions of conscious and unconscious
processes within a task and, thereby, avoid the process-pure assumption made
when the different rypes of processes are identified with different task.s. As
important, our process-dissociation approach allows us to examine uncon-
scious processes operating in the context of conscious processes, which can-
not be done using the direct-indirecr test approach. We go beyond arrempu
to prove the existence of unconscious processes to search for process disso-
ciations that show the differential effect of manipulations on the separate con-
tributions of conscious and unconscious processes.

A prerequisite for separating the contributions of conscious and uncon-
scious processes is that an assumption be made about their relation. It is
important to note that we do not claim that conscious and unconscious pro-
cesses are ahvays independent. Rather, we have spent considerable effort con-
structin$ conditions meant to meet the independence assumption alon$ with
other assumptions underlyin$ the process-dissociation approach. To $et neat
data, it is important to avoid floor and ceiling effects. For example, if perfor-
mance in an exclusion condition is perfect so that old items are never $iven
as a response (Exclusion = 0), our equations wil l necessarily estimate un-
conscious influences as being zero. Such floor effects can mask invariances
that would otherwise be found (Jacoby et al., 1993). Another important con-
cern involves t-he instructions given at the tin-re of test. For the experiments
described here, instrucrions for both the inclusion and exclusion tests
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strongly encouraged subjects to use word fra$ments as cues for direct retrieval

of studied items. Horvever. we have unpublished data to show that chan$in$

these direct retrievai instructions to encourage a Generate,/Reco$nize strat-

e,{y results in violation of the independence assumption. Given that it is easy

to violate the assumptions underlyin$ our process-dissociation approach, horv

can \\.e be certain that rve have been successf'ul in our attempts to satisfy those

assumptions? \Mrv should orle boti"ter to attenlpt to construct situations tbr

rvhich conscious and unconscious processes independendy contribute to per-

formance? We answer those questions in the next two sections.

Support for the Independence Assumption

The independence assumption has the advantaSe of revealin$ invariance in

unconscious influences across manipulations that produce a larte effect on

conscious recollection (Table 2.2). Importandy, the conditions that produce

such process dissociations are those that have traditionaliy been identified
rvith automaticiry, such as dMded attention, a[,ing, and speeded respondin$,.
These results often conver$e rvith those of indirecttests. For example, the read,/
anagram manipulation produces opposite effects on conscious and uncon-
scious influences, and a correspondin$ dissociation between performance on
direct and indirect tests (Jacoby et al., 1993). However, results for estimates
of the unconscious and indirect tests do sometimes differ. as illustrated by the
effects of dividinS attention on cross-modaiity transfer (Tables 2.3 and 2.4).

Comparisons across our experiments examinin$ cross-modaiiry transfer
show that radically dift'erent conclusions can be drawn depending on the as-
sumed relation betn'een unconseious and conscious memory influences.
Based on the assumption of independence, one would conclude that chan$,-
in$ modality between study and test reduced both conscious recollection and
unconscious influences of memory. In addition, estimates of unconscious pro-
cesses showed no evidence of cross-modality transfer (Table 2.4).ln contrast,
based on the redundancy assumption (unconscious influences are identified
either with performance on an indirect test or the inclusion test), one would
conclude that manipulating study modality affected the maglnitude of uncon-
scious influences, but that a substantial amount of cross-modality transfer oc-
curred (Table 2.3). However, when we divided attention at study, to reduce
the likelihood of conscious contamination of the indirect test we found little
evidence of cross-modality transfer (Table 2.5). As mentioned, we are not
claimint, that indirect tests are always badly contaminated or that it is im-
possible to create conditions under which redundancy may hold. However,
for our conditions meant to satisf,v the independence assumption, the data
strongly favor the independence assumption over the redundancy assump-
tion. Adoption of the redundancy assumption requires the sacrif ice of our
consistent f indings of process dissociations produced by manipulations tra-
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ditionally associated u'ith co$nitive control as rvell as the convergin$ evidence

$ained from "uncontaminated" indirect tests of memor.v.
The exclusivitl' assumption proved to be even less satisfactory than the

redundancy assrlmption. As shown here, several conclusions based on exclu.
sivrtv are probiematic. B,r' an exclrrsivity assumption, there rvas no evidence
oi unconscious influences in rvord fra$ment completion (rr tasii l{nown to re-
veal unconscious memorv). in adc'l i t ion. chan$in$ the size of objects benveen
study and test led to an unexpected increase in familiaritv on a recognition
task. Finally, rela-dng response criterion in an ROC task led to the conclusion
that old items were less familiar than new ones. Adoption of the independence
assumption with the Remember,/Know procedure (IRK) produced a more rea-
sonable pattern of results. IRI( shorved evidence tbr unconscious influences
in fragment completion, tamiliarity increased with size con$ruency, and fa-
miliarity was rvell described by si$naldetection theory. Beeause of these re-
sults, the exclusivi4'assumption can be dismissed as a viable characterization
of the relation betrveen conscious and unconscious processes. We emphasize
that it is only the treatment of Knorv responses that is problematic for exclu-
sivit-vin the Remember,/Knorv procedure. Applying the independence assump-
tion to Remember/Knorv data (lRK) produces results that conver6le rvith
those from the Inclusion/Exclusion procedure.

What is the relation between the IRK and the Inclusion,/Dxclusion proce-
dures? Both quality as process-dissociation procedures in that their goal is the
rvithin-task separation of conscious and unconscious processin$. However,
the IRK procedure, by its reliance on subjective reports, identifies conscious-
ness with awareness. The InclusionT'Exclusion procedure, in contrast, defines
consciousness with reference to intentional control of respondin$. In every-
day life, people often mahe conscious a\ /areness a prerequisite tbr intentional
actions (Kelly & Jacoby, 1990; Marcel, 1988) and, so, it should not be sur-
prisin$ to find agreement between measures of awareness and intentional re-
sponding. However, one should not expect to always find such agreement. The
possibility of dissociations betrveen awareness and control suggests parallels
with observations of frontal lobe patients. One of the most interesting find-
ings with those patients is their deficit in controlled responding despite aware.
ness of the information that would allow such control to operate. For exam-
ple, on the Wisconsin Card Sortint, Task, fronta-l patients can often explicitly
state the principles underlying the task, thus showin!, awareness, yet fail to
uti l ize these principles in their actual pertbrmance (Stuss cQ Benson, 19B4).
Comparisons between results from IRK and Inclusion/Exclusion procedures
may be usefui for examinin$ this "dysexecutive syndrome."

Reaping the Benefits of Independence

The precedin6l sections have ii lustrated empirical and theoretical support for
the independence assumption. but perhaps even stronger support l ies in the
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assumption's abil itv to reconceptualize old problems and offer new solutions.

The independence assumption has provided us with tools to investi$,ate prac-

tical problems. such as action slips. subjeetive report of co$nitive failures, and

memor-v rehabil itation. Action slips offer a po*'erful example oi the interplal '

l tefiveen automatic and consciously controlled processes in daily l i fe. James

( 1890) observed that "r 'ery absent-mincled persons in going to their bedroom

to dress ior clinner have been iinorvn to talie oif one garnlcnt i l fter ltnolher

and finall l 'ro ger inro bed" (p. 115). Action slips arise rvhen lubit (autorrratic)

and intention (conscious control) are in opposition,just as conscious and un-

conscious influences of memorywere in opposition in our exclusion condition.

Exploiting this similariry we have been able to use the processdissociation

procedure to examine habits and action slips in the lab (e.g., Yonelinas &

Jacoby, 199E). We have shorvn that tirere is an increase in action siips in the

aged, as welf is under conditions of divided attention. both of which are pro-

duced by a reduction in conscious control (Jacoby & Ha-v, 1993).

An obvious question that arises when measurin$ action slips in the lab is

whether these measures corlespond to performance in real life. Tlpically, this

issue has been addressed by giving subjects a questionnaire about real-life

memory e.xperiences, and comparin$ self-reported memory faiiures with lab

performance. However, such investi$ations have found oniy modest correla-

tions between questionnaires and lab tasks, ran6lin$ from .2 to .3 (Herrman,

1982). Given action slips and memory deficits tend to result from deficits in

consciously controlled processing, the problem with the correlational data

could stem from a failure to Separate lab performance into automatic and con-

sciously controlled components. For example, preliminary worh by Jennints

and Hay examined the relation between lab tests of memory and question-

naire measures with older aduits. They too tbund that the correlation between

self-reported memory failure and overall recognition rvas quite modest at .35.

However, rvhen they used the processdissociation procedure, they found that

the correlation beween self-report and a measure of conscious control was

substantially higher, at .58, whereas the correlation with automatic influences

was near zero. Jennin$s and Hay's data suggestlthat performance in daily life

is predictable from the lab when one focuses on conscious control.

Perhaps our most ambitious application of the independence assumption

!,oes beyond measuring memory performance, investi$atin$ the process-

dissociation procedure as a means for rehabilitating memory in older adults.

Generally, memory rehabilitation with older adults has relied on $eneral prac-

tice or on teaching elaborate encodinS, strategies (for a review, see Kotler-Cope

& Camp, 1990). However, our $oal is to train intentional, consciously con-

trolled memory processes (Jacoby, Jennin$s, & I{ay, in press). The rationale

of our trainin!, procedure builds on the observation that elderly adults re-

peatedly ask the same question, or tell the same story more than once to the

same audience. ReasoninA that the shorter the interval between mistakenly
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repeating oneself, the poorer one's recollection. we train people to accom-
plish consciousiy controlled use of memory over increasin$ly lon$ intervals.
Usint, an exclusion task, rve placed the elderly in a situation where recollec-
tion was easy (a short t ime interval betiveen presenration and test) and gradu,
ally increased the difficuity of the memory setring (length of the time inter-
val) to shape recoilection. Slorvly moving the elderly from a level rvhere thev
could pertbrm comperently allorved them to adapt rheir recollective process
to more demanding rest intervals. Preliminary results are promisin$, showing
evidence of marked improvement in conscious recollection after only five
trainin$ sessions.

Can Independence Be Proven?

We find our data beautiful (e.9., Table 2 .2) and the directions for our research
quite exciting. However, others (Graf & Komarsu, 1994; Joordens & Merihle.
1993) are willing to dismiss our findings of near-peri'ect invariance produced
by manipulations traditionally associated with coglnitive control as well as our
converging evidence from "uncontaminated" indirect tests as reflectin$ luchy
accidents. They pointed out that we are mahin$ assumptions and asked that
rve eit-her prove the validity of the independence assumption or invent an ap-
proach not requirin$ that assumptions be made. We believe both demands are
unreasonable but will not digress into a discussion of philosophy of science
(for responses to critics, see Jacoby, Toth, Yonelinas, & Debner, 1994; Toth,
Reintold, & Jacoby, 1995). Perhaps there is so much critical attention to our
assumptions because we have highlighted our assumptions rather than over-
iooking them or not acknowledging them as such (see Reingold & Toth, in
press). We have done so because we believe that specifyinS the relation
between conscious and unconscious processes is a necessary part of their
definition.

A proposal that conscious and unconscious influences are independent will
hkely be m.et rvith scepticism by'Jrose who have follo.,ved Hintzrnan's (c.g.,
Hintzman & Hartry, 1990) criticisms of claims for stochastic independence
between direet and indirect tests. He argued that little of theoretical impor-
tance can be learned by testing the stochastic independence of tasks because
measures of association are limited by suppressor variables such as item dif-
ferences. However, there are important differences between assumin$ in-
dependence of processes and claimin$ to have proven independence of per-
formance on direct and indirect tests. First, we are not reliant on the use of
successive tests of the same items as are those who rely on contingency analy-
ses (e.6;., Tulving, Schacter, & Starh, 1982) and, so, we avoid problems pro-
duced by prior testin$ of an item influencinp performance on its later test.
second, because our claim is independence of processes, f inding correlations
between performance on tashs is irrelevant. For e.xample, f inding item dif-
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ferences that influence the correlation berween rvord-fra$ment comPletion
and recog,nition-memory pertbrmance (Hintzman & Hartr-v, 1990) mi$ht re-
flect the importance of item differences for recollection. Even if the proba-

bil iry of recollection rvhen completing a frcgment was highly correlated with

the probabil ir.v of using recollection as a basis tbr recognition, recoiiection
coulci lte inc-lependent from unconscious inllrrences of nremorv fbr both tasks.

The Ereatest obstecle for research contrasting conscious and unconscittus
processes has been definin$ the wo types of processes. Eariier approaches
have attempted to solve this problem by identifying processes with distinc-
tions benveen taslis such as the distinction betrveen indirect and direct tests
of memorlr Because tasks cannot be reiied on to provide a pure measure of
a process, it is better to separate the effects of processes rvithin a task. How-
ever, ro do so, one must adopt an assumption about the relation betrveen con-
scious and unconscious influences. The choice among assumptions is im-
portant because specifyin$ the relation between conscious and unconscious
processes accomplishes a major part of the task of definin$ the two tlpes of
processes. For our situations, we declare that conscious and unconscious pro-
cesses are independent. Even if independence is not total, just as indepen-
dence resultin$ from political declarations is not complete, its declaration is
still useful for higtrlighting dissociations and for settint, future directions.
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