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Dissociating the generation stage in implicit and
explicit memory tests: Incidental production

can differ from strategic access
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An assumption of the generate/recognize model of direct and indirect memory is that the generation
stage is identical on explicit and implicit tests. Two experiments were conducted to examine the gen
eration stage by requiring subjects to write down every word-stem solution they could generate on ei
ther an implicit test, a cued-recall test, or a generate/recognize test. In Experiment 1, the subjects stud
ied words and anagrams; target generation was not significantly different on the three tests. However,
in Experiment 2, the subjects studied the target words with a context word, and saw either the same
or different context with the test stem. Now the generation stages dissociated, such that the context
manipulation had no significant effect on the implicit test, but on the cued-recall test, more targets were
generated with the same context words than were generated with different context words. The results
argue against the claim that dissociations between implicit and explicit tests are due only to the addi
tion of recognition processes on the explicit test, because the generation processes themselves can be
dissociated.

The goal of the present research was to investigate
whether information access during intentional retrieval
differs from that during incidental retrieval (Jacoby, 1984).
On an explicit memory test, a person deliberately tries to
remember an experience. However, on an implicit test, an
individual is not told that the test is related to previously
studied materials; priming (facilitation) produced by the
earlier experience is the index ofmemory. These tests are
dissociable, such that many variables that have one pattern
ofeffects on explicit tests have no effect or opposite effects
on implicit tests, suggesting that different processes or
subsystems underlie these different modes ofretrieval (Graf
& Schacter, 1985; see reviews by Richardson-Klavehn &
Bjork, 1988; Roediger & McDermott, 1993; Schacter, 1987).

To account for such dissociations, Jacoby and Hollings
head (1990) proposed a generate/recognize model of
memory, in which intentional retrieval involves two stages
(generation of candidates, plus a recognition decision),
but incidental retrieval involves only the generation stage.
Dissociations are said to result from the recognition stage,
because the generation stages are assumed to be identical
(when the tests use identical cues). To illustrate, Jacoby
and Hollingshead's subjects either named five-letter words
(e.g., plaza) or solved anagrams (e.g., alpza) by rearrang-
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ing the nonunderlined letters. Stems had either single or
multiple possible solutions, but the subjects wrote only
one solution for each. The subjects then received one of
three tests with word stems as cues (e.g., pla--). On the
implicit stem-completion test, the subjects filled in the
dashes to form the first word that came to mind, which
presumably involved only generation. On the generate/
recognize test, the subjects completed the same task, but
then decided whether they recognized the word as previ
ously studied. On the cued-recall test, the subjects used
each word stem to help them recall a word or anagram from
the study list. The latter two explicit tests were postulated
to involve both the generation and recognition stages.

We consider the results for multiple-solution stems, since
that type was used in our experiments. On the implicit
test, intact words produced more priming than anagrams,
but on the explicit tests, anagrams produced better perfor
mance than intact words. Jacoby and Hollingshead (1990)
argued that implicit stem completion is a perceptual test,
so intact words produced more priming than anagrams be
cause words are perceptually more similar to the stems.
However, recognition benefits from elaborative encoding,
and on the explicit tests, therefore, recognition was better
for the anagrams because they had been encoded more ex
tensively. Thus, the encoding manipulation had opposite
effects on the implicit and explicit tests, and this dissociation
was attributed to the recognition stage on the explicit tests.

Our interest concerns the assumption that the genera
tion processes are the same on explicit and implicit tests.
As one piece ofsupporting evidence, Jacoby and Hollings
head (1990) compared the numbers oftargets generated in
the generate/recognize and implicit test conditions, and
found them to be very close. However, the key piece ofev-
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idence was that for single-completion stems (e.g. cry-- for
crypt), cued recall never surpassed implicit stem-completion
levels. This would have to be true in a two-stage generate/
recognize model, because only items that are successfully
generated can be subjected to a recognition decision. There
fore, the level ofgeneration, as indexed by performance in
the implicit stem-completion test, provides the upper limit
ofperformance on the cued-recall test. Note that this logic
cannot be applied to multiple-solution stems because on
the cued-recall test, subjects can covertly generate solu
tions until they recognize the target, thus exceeding target
production in the implicit test condition. Overall, the evi
dence for equivalent generation processes was quite indi
rect, and we sought to test this assumption more directly.

EXPERIMENT 1

Experiment 1 was essentially a replication of Jacoby and
Hollingshead (1990), but with a new test method. Subjects
studied intact words or anagrams (e.g.,frantic or fantirc)
and then received word-stem cues (e.g.fra__) in either
an implicit stem-completion test, a generate/recognize test,
or a cued-recall test. The critical feature of our test proce
dure was that in all test conditions, the subjects were told to
write down every stem solution that came to mind (e.g.,
frantic,fragile,fragrant, etc.), which enabled us to examine
the generation process more directly. Note that the method
necessitated the use of only multiple-solution word stems.

In standard test methods (e.g., Jacoby & Hollingshead,
1990), subjects write down only a single answer for each
stem in all test conditions, so the generation process is hid
den, particularly in the cued-recall test, in which subjects
write only items that are both generated and recognized.
Thus, it is not clear how subjects arrive at the solutions
they produce, whether they generate multiple candidates,
and what types of items they generate. The advantage of
our method is that it reveals how items are produced dur
ing the generation stage, enabling comparisons to be made
across different retrieval conditions. Ifthe generation stages
are identical, then in all test conditions (I) the encoding
manipulation should have the same effect, (2) the same
number of targets should be produced, and (3) the targets
should be produced in the same output position.

Method
Subjects and Design. The subjects were 90 undergraduates at

the University of California, Santa Cruz. All were native English
speakers with normal or corrected vision. The experiment was a
3 X 3 mixed design, with encoding condition (read, anagram, non
studied) manipulated within subjects and test type (implicit stem
completion, explicit stem-cued recall, word-stem generate/recognize)
manipulated between subjects. Thirty subjects served in each test
condition.

Materials. The materials consisted of 45 six-eight-Ietter words
of moderate frequency (10-50 per million in Kucera & Francis,
1967),that were selected from Gibson and Watkins (1988). Wordsterns
comprised the first three letters ofeach word, were unique within the
group, and allowed 10 or more completions. Anagrams had the first
and last letters in their correct positions. To ensure ease of solution,
the first and last letters were underlined and the number ofsyllables
in the solution was presented to the right (e.g., uphanpy 3). Words
were presented similarly (e.g., unhappy 3).

For the study lists, items were randomly divided into three sets of
15, which were counterbalanced across encoding conditions to cre
ate three lists, each studied by 15 subjects per test condition. Words
and anagrams were randomly mixed, and 3 buffer items were pre
sented at the beginning and end. The total list length was 36 items.

The test contained 3-letter stems for all targets (e.g., unh__),
with 20 copies of each stem typed in a block.

Procedure. The subjects were tested in groups of one to five.
They read the words and solved the anagrams to themselves, and
were not told there would be a test. They were told that the first and
last letters of all items were underlined, and that for the anagrams,
these letters were in their correct positions with the number of syl
lables noted to the right. Subjects indicated whether they had suc
cessfully solved the anagram or read the word by circling either yes
or no on a sheet of paper. Items were presented on slides in Courier
font for 12 sec each. The subjects completed two questionnaires for
8 min as a distractor task. The subjects were treated identically until
the test phase.

Subjects performed one of three stem-completion tests. For im
plicit word-stem completion, they wrote as many solutions as possi
ble. For explicit stem-cued recall, they used the word stems as cues
to help them recall the words and anagrams. They wrote all solutions
that came to mind until they recalled the target, then circled it and
discontinued writing. For the generate/recognize test, the subjects
wrote as many solutions as possible, but circled any they recognized
as items presented earlier. In all test conditions, the subjects were
given 30 sec to work on each stem.

Results and Discussion
Table 1 presents the average number of solutions gen

erated, the proportion oftargets generated, and the ordinal

Words

Table 1
Results of Experiment 1

TotalOutput· Proportion Correctt

Anagrams Nonstudied Words Anagrams Nonstudied

Target Positionj

Words Anagrams Nonstudied

Targets generated§
Implicit stem completion 3.2 3.3 3.2 .54 .57 .30 1.7 1.8 2.0
Explicit stem-cued recall .56 .61 .30 1.4 1.4 1.7
Generate/recognize .54 .58 .32 1.8 1.7 1.9

Targetsgenerated and
recognizedII

Explicit stem-cuedrecall 2.2 2.0 2.6 .38 .50 .05# 1.3 1.3 1.5#
Generate/recognize 3.4 3.5 3.3 .28 .38 .02# 1.7 1.7 1.1#

*Total number of words produced in each condition. tProportion of targets produced in each condition. lPosition in which the target appeared
among all the words produced. §All targets produced on each test, regardless of whether they were recognized. IITargetsthat were correctly rec
ognized on the explicit tests. #Tbese items constitute false recognitions.
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position in which the targets were generated. The data are
divided into two measures. First, target generation was
obtained from all three tests (first three rows oftable). For
the cued-recall and generate/recognize tests, this included
all targets that the subject produced, regardless ofwhether
they were recognized, and thus represents the generation
stage. The second measure (last two rows of table) con
sists of the proportion of targets both generated and rec
ognized, obtained by counting only the targets that the
subjects circled on the cued-recall and generate/recognize
tests. The results are reported at p < .05.

The total output data reveal lower output in cued recall,
indicating that the subjects followed instructions to stop
generating when they had recalled the target. .

Proportion correct: Targets generated. The data in
the top three rows ofTable I assess the generation stage in
the three test conditions. The proportion-correct data sug
gest that the generation process was not substantially dif
ferent in the implicit and explicit test conditions. Approxi
mately equal numbers of target words and anagrams were
generated on all tests. In addition, the baseline rate at which
nonstudied items were generated was virtually identical on
all three tests, suggesting that the subjects in the cued-recall
and generate/recognize tests did not withhold responses rel
ative to the implicit test subjects. A 3 X 3 analysis of vari
ance (ANOVA) revealed a significant effect of encoding
condition [F(2,174) = 96.51, MSe = 4.85]. There was no
main effect of test (F < I), and no interaction between en
coding condition and test type (F < I), indicating that per
formance was not significantly different in the three test
conditions. Newman-Keuls tests revealed that on all three
tests, words and anagrams produced significant priming,
but were not significantly different from one another. These
data are consistent with the notion that the generation stage
was identical in the implicit and explicit tests.

Jacoby and Hollingshead (1990) found an advantage of
read items over anagram items in their implicit test,
whereas we found these conditions to be equal. One pos
sible explanation is that our anagrams were orthographi
cally more similar to the test stems because they retained
the first letter in the correct position, whereas Jacoby and
Hollingshead's anagrams did not. The first letter is a pow
erful cue for generating solutions, and this orthographic
match may have mitigated the anagram disadvantage that
Jacoby and Hollingshead observed. Further, note that
some other studies also have reported equal priming from
words and anagrams (e.g., Jacoby & Hollingshead, 1990;
Jacoby, Toth, & Yonelinas, 1993). Regardless, equal per
formance on words and anagrams does not undermine our
conclusions, because we obtained this same pattern on all
three tests, and also obtained the critical dissociation when
the recognition stage was added (see below).

Proportion correct: Targets generated and recog
nized. A 2 X 3 ANOVA of the proportion of targets both
generated and recognized revealed a significant effect of
encoding condition [F(2, 116) = 130.62, MSe = 4.43] and
amain effect oftest type [F(1,58) = 7.63,MSe = 9.13], but
no significant interaction [F(2, 116) = 1.70, MSe = 4.43,

p = .19]. Overall performance was higher on the cued
recall test (M = .31) than on the generate/recognize test
(M = .23). These findings replicate Jacoby and Hollings
head (1990) in showing that on the explicit tests, when the
recognition stage was added, anagrams were recalled and
recognized better than words.

Target position. The three far right columns in Table I
indicate the average ordinal position in which the targets
were generated. To determine whether targets were retrieved
earlier during intentional retrieval, a 3 X 3 ANOVA com
pared targets generated on the implicit test with targets·
generated and recognized on the explicit tests (it was as
sumed that these best represent items intentionally re
trieved). There was no main effect of encoding condition
(F < I), there was a main effect of test [F(2,87) = 9.42,
MSe = .41], and there was a marginally significant inter
action [F(4,13I) = 2.23, MSe = .19, P < .10]. Thus, al
though there appears to be a tendency to produce the
words and anagrams sooner on the cued-recall test relative
to the implicit test, closer inspection reveals that the non
studied items are also produced sooner. This seems less
absurd if one considers that these are false alarms, and
there may be a tendency to recognize falsely items that are
produced fluently (e.g., Whittlesea, 1993), which would
be those produced first. To assess this possibility, we ex
amined the target positions ofnonstudied items that were
generated but not recognized on the explicit tests, but
found that even these were slightly lower than the non
studied target position on the implicit tests (cued recall =
1.78, generate/recognize = 2.01, implicit = 2.04). There
fore, a fluency misattribution does not entirely account for
the earlier target position of nonstudied items in the ex
plicit tests. Also note that floor effects in this measure (I
is the lowest possible score) may preclude detection ofsig
nificant effects. Finally, some subjects did not generate
any targets in some conditions, rendering the measure less
stable. In sum, the target-position measure does not pro
vide strong evidence that the generation stages differed.

EXPERIMENT 2

Experiment I was consistent with Jacoby and Hollings
head's (1990) version of the generate/recognize model
which assumes that the generation stages are identical on
direct and indirect tests. However, this conclusion rests on
accepting the null hypothesis, and warranted further ex
amination. In particular, the word stems may not have been
particularly useful in providing efficient intentional retrieval
because (I) they are not particularly unique cues, since all
words share a limited number ofletters, bigrams, and tri
grams; and (2) relative to words, they are not particularly
meaningful, and meaningful cues can facilitate retrieval.

We hypothesized that the generation processes should
differ in a situation in which meaningful contextual infor
mation could aid retrieval. Meaningful cues can be used
strategically to help one retrieve information (e.g., Thom
son & Tulving, 1970). Furthermore, Weldon, Roediger,
Beitel, and Johnston (1995) demonstrated that intentional
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retrieval relies on conceptual processes more than does in
cidental retrieval. Thus, in intentional retrieval, meaning
ful contextual information might be used more strategi
cally than in incidental retrieval to access an episode
efficiently and directly, an effect that would be manifest in
the generation stage.

In this experiment, the subjects studied weak associates
in one oftwo contexts (e.g., ocean-wave or sea-wave). At
test, they received a two-letter stem in one of the contexts
(e.g., ocean-wa__), such that the test context was ei
ther the same as or different from the study context. They
then received either an implicit or a cued-recall test.

We hypothesized that the subjects would be more likely
to use contextual information when intentionally trying to
retrieve an episode, so context would be more likely to af
fect how items were accessed and generated on the explicit
test than on the implicit test. Graf and Schacter (1985)
showed that with moderately related word pairs studied
superficially, context changes did not hurt performance on
an implicit stem-completion test. However, study-test con
text changes do hurt performance on explicit tests such as
recognition (e.g., Light & Carter-Sobell, 1970; Thomson,
1972) and recall (e.g., Thomson & Tulving, 1970; Tulving
& Osler, 1968). Therefore, the context manipulation should
produce a dissociation between the generation stages of
the implicit and explicit tests, such that context affects
intentional but not incidental generation. The generate/
recognize test condition was not included in this experi
ment because the stem-completion and cued-recall tests
provide sufficient information to test the hypothesis.

Method
Subjects and Design. The subjects were 90 undergraduates from

the University ofCalifomia, Santa Cruz, participating for course credit.
None had participated in Experiment 1. All were native English
speakers with normal or corrected vision. The experiment was a 3 X 2
mixed design, with study-test context (same context, different con
text, nonstudied) manipulated within subjects and test type (implicit
stem completion, explicit stem-cued recall) manipulated between
subjects. Forty-five subjects participated in each test condition.

Materials. Twenty-one word triplets were created from the Bilo
deau and Howell (1965) free-association norms. The target (e.g.,
time) was a weak associate of the other two words (e.g. short, long),
such that the probability of producing the target was .03 or less for
each. Word stems were the first two letters of each target (e.g.,
ti_). The stems were short because the other constraints produced

a small pool of short words. Each stem was unique in the set of all
context and target words, and had at least 10 possible completions.

Each target was randomly assigned to one of three sets that were
counterbalanced across encoding-context conditions to create three
lists, each studied by 15 subjects per test condition. Items were ran
domly ordered in each list, with 3 buffer pairs at the beginning and
end of each list. Total list length was 20 word pairs.

One of the context words was randomly selected to provide the
test context. The test contained a1l21 target context-stem pairs (e.g.,
short-ti__). Each context-stem pair was printed 12 times in a
block. Nine filler items were included but not scored.

Procedure. The subjects were tested in groups ofone to five. In
the study phase, the subjects saw each word pair on a slide for 6 sec,
and wrote the total number of vowels in both words. They were not
told that they would receive a memory test. The subjects solved
mazes for 5 min as a distractor task. They were treated identically
until the test phase.

The subjects received one oftwo test instructions. For the implicit
test, they wrote as many solutions as possible for each stem. They
were told the cue word might help them think of solutions, but that
they should not rely on it exclusively or it might make it difficult to
think ofall possible solutions. For the cued-recall test, they were told
that they were receiving a memory test for the second word in each
pair they had studied earlier. They would see a context word that
might or might not be the one presented earlier, so they might or
might not find it helpful. They wrote all the solutions they generated
until they remembered the target, then circled it and stopped. Solu
tions did not have to be related to the context word. The subjects
were given 30 sec to work on each stem.

Results and Discussion
The data are presented in Table 2. The results are re

ported at p < .05. The total-output measure indicates that
subjects in the cued-recall condition followed instructions
to stop writing when they recalled the target.

Proportion correct: Targets generated. The proportion
correct data presented in Table 2 for the targets generated
(the first two rows) indicate that the generation stages dif
fered in the implicit and explicit tests. On the implicit test,
the context manipulation had minimal effect, whereas on
the explicit test, more items were generated when the
study-test context was the same than when it was different.
A 3 X 2 ANOVA revealed a main effect of context
[F(2,176) = 23.67, MSe = 1.63] and also a main effect of
test [F(1,88) = 9.86, MSe = 2.65], such that more targets
were generated on the explicit cued-recall test. Most im
portantly, there was a significant interaction between con
text and test type [F(2,176) = 5.80,MSe = 1.63],because

Table 2
Results of Experiment 2

Total Output* Proportion Correctt

Same Different Same Different
Context Context Nonstudied Context Context Nonstudied

Target Positionj

Same Different
Context Context Nonstudied

Targets generated§
Implicit stem completion 5.8 6.0 6.0 .48 .44 .38 2.1 2.2 2.4
Explicit stem-cued recall .67 .51 .39 1.4 1.6 1.9

Targets generated and
recognized]

Explicit stem~ued recall 2.7 3.6 4.1 .50 .28 .11# 1.2 1.2 1.8#

*Total number of words produced in each condition. tProportion of targets produced in each condition. tPosition in which the target appeared
among all the words produced. §AII targets produced on each test, regardless of whether or not they were recognized. IITargets that were cor
rectly recognized on the explicit test. #These items constitute false recognitions.
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the context manipulation had a larger effect on target gen
eration during the explicit test than during the implicit
test. Planned comparisons revealed that on the implicit
test, performance in the same and different context condi
tions was not significantly different (F < I; replicating
Graf & Schacter, 1985), but on the explicit test, perfor
mance was significantly better in the same-context condi
tion than in the different-context condition [F(l,44) =
17.22, MSe = 25.60]. Therefore, the context manipulation
produced a dissociation between the generation stages on
the implicit and explicit tests, indicating that generation
processes during intentional retrieval differed from those
during incidental retrieval. The baseline rates for generat
ing nonstudied targets are virtually identical, arguing
against the possibility that test differences are due simply
to differences in subjects' criteria for generating items on
the tests.

Proportion correct: Targets generated and recog
nized. The data in the bottom row ofTable 2 indicate that
the context manipulation had a significant effect on the
cued-recall test, as expected. A one-way ANOVArevealed
a significant context effect [F(2,132) = 34.l5,MSe = 2.48],
and a Newman-Keuls test revealed that significantly more
items were recalled in the same-context condition than in
the different-context condition.

Target position. The target-position data suggest that
subjects tended to produce targets earlier on the explicit
test, but the data also present difficulties in interpretation
similar to those in Experiment I. Our conclusion is that the
measure was not sufficiently reliable to contribute theo
retically useful data in these experiments, and more work
is needed to understand its potential value.

GENERAL DISCUSSION

Twoexperimentswere conductedto examinewhether items are ac
cessed in a similar fashion during intentionaland incidental retrieval.
The generate/recognize model (Jacoby& Hollingshead, 1990)postu
lates that generation processes are the same during direct and indirect
retrieval,and that dissociationsbetween implicit and explicit tests are
due to the addition ofrecognitionprocesses on explicit tests. Experi
ment 1 replicated Jacoby and Hollingshead's encoding manipulation
(words vs. anagrams), but used a new test method in which subjects
wererequiredto write downeverystem solutionthey generatedon the
implicit and explicit tests. When all targets generated were assessed,
regardless of whether or not they were recognized, performance was
nearly indistinguishable in the implicit, cued-recall, and generate/
recognize tests, supporting Jacoby and Hollingshead's thesis.

In Experiment 2, the targets were presented with a context word
during the study phase, and then tested with either the same context
word or a different one. Now the generation stages in the implicit
and explicit tests were dissociated. The context manipulation had no
significant impact on target generation on the implicit test, whereas
on the explicit test, significantly more targets were generated when
the study-test context was the same than when it was different. These
data suggest that the generation process during intentional retrieval
differs from that during incidental retrieval.

What factors might account for the different outcomes ofthe two
experiments? We hypothesized that Experiment 2 provided mean
ingful context-specific information during encoding and retrieval,

which could be used strategically to access targets more directly and
efficiently.First, thewordpairs wereweaklyrelated,whichcouldhave
enabled meaningful relational processing between the context and
target words during encoding. Second, the test context word was in
tended to increase the probability that episode-specific contextual
information would playa role in retrieval, probably by limiting the
search set and increasing the probability of recovering the target.
The data are consistent with our interpretation because more targets
were produced during the generation stage on the explicit test than
on the implicit test (Table 2), and context had a bigger effect on tar
get generation on the explicit test than it did on the implicit test.
Therefore, it appears that information can in fact be accessed dif
ferently during direct and indirect retrieval, and dissociations be
tween direct and indirect retrieval may not be due to recognition pro
cesses alone.

Given that generation processes can differ on implicit and explicit
tests, it is necessary to distinguish between different types of infor
mation retrieval. In the title of our paper, we have used the terms in
cidental production and strategic access. Incidental production im
plies a more passive or automatic process, whereas strategic access
implies a controlled, guided search. Our data suggest that inten
tional access is efficient when the test cue provides episode-specific
semantic information, which can be used strategically to facilitate
retrieval (see Tulving & Thomson's 1973 encoding specificity prin
ciple). However, it is possible that providing unique information of
any sort as a test cue (e.g., a unique orthographic fragment) will be
sufficient to facilitate target access in intentional retrieval,and future
work will help to specify the functional properties of retrieval cues
that produce this effect.

In conclusion, these experiments demonstrate that retrieval (or
generation processes) can differ on implicit and explicit tests, and
that dissociations may not be attributable only to recognition pro
cesses. The generation processes themselves can also be dissociated,
particularly when an episode-specific context can be used to guide
intentional access to target events.
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