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In 3 experiments, the authors examined part-set cuing effects in younger and older adults. Participants
heard lists of category exemplars and later recalled them. Recall was uncued or cued with a subset of
studied items. In Experiment 1, participants were cued with some of the category names, and they
remembered fewer never-cued categories than a free-recall condition. In Experiment 2, a similar effect
was observed for category exemplar cues. There was also an age difference: By some measures, a small
number of cues impaired older adults more than younger. Experiment 3 replicated this result and found
that older adults were disproportionately slow in the presence of cues. Across experiments, older adults
showed robust part-set cuing effects, and sometimes, they were disproportionately impaired by cues.

Providing a portion of to-be-remembered items as test cues
often impairs retrieval of the remaining uncued items compared
with performance in a no-cue (free-recall) control condition
(Slamecka, 1968, 1969). Such an effect is intriguing because
normally we expect cues to aid recall (e.g., Tulving & Pearlstone,
1966). The part-set cuing effect is not specific to a particular type
of to-be-remembered material. Rather, inhibitory effects of part-set
cues have been observed for both categorized (e.g., Roediger,
1978) and noncategorized word lists (e.g., Roediger, Stellon, &
Tulving, 1977). The effect is not limited to word lists; it also
occurs when individuals are cued with a subset of semantic knowl-
edge such as U.S. states (e.g., J. Brown, 1968). In fact, similar
inhibitory effects have been observed outside the memory domain,
such as when participants searching for differences between pairs
of highly similar pictures were cued with a subset of the to-be-
located differences (Peynircioǧlu, 1987).

The part-set cuing effect also occurs across a variety of retrieval
conditions. Although traditionally observed in free recall, it has
been obtained with recognition tests (e.g., Neely, Schmidt, &
Roediger, 1983; Todres & Watkins, 1981) and on a cued-recall test
involving word fragment completion (Peynircioǧlu, 1989). It is not
limited to a particular type of retrieval cue. Part-set cuing effects
have been obtained when the cues take the form of category
exemplars (e.g., Slamecka, 1968) or category labels (Roediger,
1978). The part-set cuing effect even persists when the cues are
extralist rather than intralist (Watkins, 1975).

Nickerson (1984) labeled the part-set cuing effect as “a persist-
ing enigma in memory research.” This statement is still true today.
Researchers remain interested in both the underlying mechanisms
and such varied applications as part-set cuing effects in the false
memory domain (e.g., Kimball & Bjork, 2002; Marsh, McDer-
mott, & Roediger, 2004; Reysen & Nairne, 2002). In the current
research program, we are interested in extending work on part-set
cuing to older adults. It is important to know whether or not
part-set cues impair older adult performance because similar situ-
ations may arise in daily life. For example, a physician or family
member may prompt an older adult to remember prescriptions and
help by suggesting a few medications. Would these cues help the
older adult to remember the entire set of medications, or would
they impair recall of the remaining uncued medications? In a
similar vein, much research has been aimed at reducing age-related
deficits in cognition through environmental support in the form of
external cues or well-learned habits (e.g., Craik & Anderson,
1999). For example, older adults are less impaired on memory tests
that provide cues (e.g., recognition) than those that require internal
generation of retrieval cues (e.g., free recall; see Light & La Voie,
1993). Given this emphasis on the benefits of cues, it is important
to know whether there are any situations in which cues have
negative effects on the performance of older adults. However, our
review of the literature revealed only three relevant studies on
part-set cuing effects in older adults (two of which have been
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published); each of these has found a different pattern of data. We
now review these studies and discuss different predictions of how
part-set cues might affect older adults’ performance.

First, consider the possibility that older adults might show the
reverse of the part-set cuing effect. At first, this might appear
far-fetched, given the effect’s robustness in studies with young
adults. However, in some circumstances, even young adults benefit
from part-set cues. Part-set cues help (instead of hinder) retrieval
when the number of subjective (or higher order) units is too large
to be recalled spontaneously (e.g., Penney, 1988; Roediger, 1974).
One might imagine this to be the situation faced by older adults,
given their well-documented age-related deficits in episodic mem-
ory. Thus, there might be situations in which the same cues aid
older adults but impair performance in younger adults. As noted,
older adults often benefit from external cues and reminders (e.g.,
Craik & Jennings, 1992); thus, it seems reasonable that the part-set
cues might support rather than impair performance of older indi-
viduals. Data from Foos and Clark (2000) support this hypothesis.
Their participants recalled U.S. states and movie stars’ names
either with no cues or with 25 exemplars as cues. No part-set cuing
effects were obtained with U.S. states, but for young adults only a
part-set cuing effect was obtained for movie stars’ names. Older
adults showed the opposite effect. Older adults benefited from the
presence of the cues, recalling more new movie stars’ names if
they had been cued (M � 42.3) than if they had not been cued
(M � 34.6). However, one concern with this experiment is that the
to-be-remembered materials were pre-experimentally learned, and
there might be cohort effects in this type of knowledge. For
example, older adults have richer structures for older movie stars
such as Gregory Peck because they lived through the media
coverage of these people’s careers. Thus, in this experiment, cues
might have tapped higher order units for older adults that were not
available for younger adults.

A second possibility is that older adults will show a part-set
cuing effect similar to that observed in young adults. Just like
young adults, older adults might be impaired by part-set cues for
such reasons as response competition from the cues (Rundus,
1973) or strategy disruption (Basden & Basden, 1995). Moulin
(2000) observed this pattern of data. In his study, younger and
older adults memorized 20 nonwords purported to be regions of
the planet Uranus. Later, they were either tested with free-recall
instructions or cued with 10 studied locations; of interest was the
recall of the remaining 10 never-cued regions. The part-set cuing
effect was obtained in both age groups; that is, both groups of
participants remembered more of the 10 never-cued regions when
they had not just read the names of 10 other regions. The impair-
ment from the cues was equivalent in the two age groups.

A third possibility is that the part-set cuing effect will be larger
in older than younger adults. Although this pattern of data has not
yet been observed, we believe it is a reasonable prediction based
on the performance of older adults in other high-interference
situations. In slightly different forms, J. Brown (1968) and Rundus
(1973) both characterized the part-set cuing effect as involving
interference from response competition. The presence of cues at
test strengthens these items in memory, such that they are repeat-
edly sampled or retrieved during the recall period, interfering with
the retrieval of uncued items. Similar blocking processes have
been proposed for part-set cuing and tip-of-the-tongue states (e.g.,
Roediger, 1974; Roediger & Neely, 1982), and age effects have

been observed in the latter (e.g., A. S. Brown & Nix, 1996). To
avoid interference from the cues, older adults would have to inhibit
or otherwise ignore them after extracting any useful information.
This is potentially problematic because older adults have difficulty
ignoring irrelevant information (see Hasher & Zacks, 1988). In
fact, there is evidence that older adults show increased interference
in the Stroop task (e.g., Spieler, Balota, & Faust, 1996) and in
working memory tasks (e.g., Hedden & Park, 2001). They have
problems ignoring irrelevant text while reading (Connelly, Hasher,
& Zacks, 1991; Duchek, Balota, & Thessing, 1998) and show less
of a directed-forgetting effect (e.g., Zacks, Radvansky, & Hasher,
1996). These results suggest that older adults might have a harder
time ignoring the cues and thus predict a greater part-set cuing
effect.

A final possibility is that older adults will show no cost or
benefit from the part-set cues, a pattern of data obtained by Hultsch
and Craig (1976). Their participants studied lists of 12 category
exemplars; half the lists were recalled without cues, and half were
recalled with 6 studied exemplars present as cues. Recall of the 6
never-cued exemplars was worse in the cued condition than the
uncued condition. However, this part-set cuing effect did not occur
for older adults. Hultsch and Craig (1976) published a very short
report (shorter than 2 pages) and did not report the observed
means. They did, however, note “the relatively low levels of recall
exhibited by the older subjects” (p. 84). It is possible that the older
adults were at floor in recalling the 96 category exemplars, making
it impossible to observe the part-set cuing effect. From the details
included in the report, it is unclear whether scaling issues were
problematic. However, if this result were to replicate, this null
result might suggest the combination of positive cuing effects with
negative interference effects.

In summary, the prior literature does not provide a firm answer
to the question, “Do older adults show part-set cuing effects?”
Three different patterns of results have been found, and research in
other domains predicts yet a fourth pattern: greater interference in
older adults. In the current series of studies, we sought to provide
a more conclusive answer. In Experiment 1, we demonstrated that
older and younger adults were similarly impaired at remembering
never-cued categories when they were cued with the names of a
subset of the studied categories. In Experiments 2 and 3, we
extended these findings to a slightly different paradigm and ex-
amined the circumstances under which part-set cues cause dispro-
portionate impairment in older adults.

Experiment 1

The goal of Experiment 1 was to determine whether older adults
would show the standard part-set cuing effect. Participants studied
three sets of nine categorized lists for later recall. At recall, they
were provided with zero, three, or six of the category labels as
cues. Of interest was whether these cues interfered with individ-
uals’ ability to recall the critical never-cued categories. Using this
paradigm, Roediger (1978) showed that younger adults recalled
fewer of the never-cued categories when cued with increasing
numbers of category names. Recall of some categories impaired
ability to access the other categories.
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Method

Participants. Twenty-seven younger adults and 27 older adults partic-
ipated in the experiment. Younger adults were Washington University
undergraduates who participated in the experiment for partial fulfillment of
a course requirement. Their mean age was 20.2 years (range � 18–23
years; SD � 1.4). Older adults were volunteers from the Washington
University Aging and Development Pool and were paid $10 for their
participation. Their mean age was 72.9 years (range � 61–80 years; SD �
5.7). Older adults had slightly higher Mill-Hill Vocabulary scores (M �
19.6, SD � 5.1; maximum � 33; Raven, 1965) than did younger adults
(M � 17.4, SD � 3.9); however, this difference did not reach significance,
t(52) � 1.75, p � .08.

Materials. Twenty-seven categories were selected from the Battig and
Montague (1969) norms. Nine exemplars were chosen from each of the 27
categories, excluding the three most typical exemplars from a category.
Category labels were modified to be short singular nouns (e.g., “a type of
vehicle” was changed to “vehicle”). Two additional Battig and Montague
categories were used during the practice phase.

Three different study sets were created, and their order was counterbal-
anced across participants. Each study set consisted of nine category names
and their exemplars. Care was taken to minimize similarity among cate-
gories within the same set (e.g., “fruits” and “vegetables” were in separate
sets). A female read all materials aloud at a rate of 2 s per word. For each
category, the speaker stated “new category” followed by the name of the
category and then read the nine exemplars. Each participant then received
a single sheet of 88 subtraction problems, which they worked on after each
of the three audiotapes.

Recall was recorded in a single booklet (measuring approximately 8.5 in.
� 17 in.). The first page corresponded to the practice phase; printed on the
top of the page was the category label from one of the two studied practice
lists. For each of the three experimental blocks, the booklet contained a
single sheet for free recall of studied exemplars. Zero, three, or six of the
nine studied category labels were printed at the top of each page. Below
were three columns of lines on which to write recalled words. Three
studied categories were designated as the critical target categories and were
never cued across conditions; thus, they served as a basis for comparison
across cue conditions. The cues in the six-cue condition obviously were the
six noncritical category labels. In the three-cue condition, participants
received three of the category labels from the six-cue condition.

Design. The experiment had a 2 (age) � 3 (number of test cues)
design. The number of test cues (zero, three, or six category labels) was
manipulated within subjects across study sets.

Procedure. Young adults were tested in small groups, and older adults
were tested individually or in pairs. The experiment began with a practice
block involving study and recall of two categories. During this study phase,
the experimenter adjusted the volume of the tape player if a participant
indicated this was necessary (because some older adults have impaired
hearing, volume was individually chosen rather than set across sessions).
As with the experimental study sets, participants solved math problems
immediately after completion of the practice audiotape and then completed
the practice recall page (with one of the two category labels printed at the
top of the page).

There were three experimental blocks, each of which began with pre-
sentation of a study set; during this time, the booklet was closed. Imme-
diately after study, participants solved subtraction problems for 90 s to
minimize short-term memory effects. The test phase then began, with each
person working at his or her own pace through the appropriate page in the
recall booklet. The page provided zero, three, or six of the nine studied
category labels “as hints to help you remember the words.” Participants had
9 min in which to complete this task. When the recall page included
category labels (the three- and six-cue conditions), participants were in-
structed to begin recalling from those categories first. It was emphasized,
however, that the overall goal was to recall as many of the studied words
as possible. Participants were not required to write down category labels,

and they were free to move across categories. They were instructed to
begin recall in the left-most column and move down the column as they
recalled additional words. As each minute passed, the experimenter in-
structed the participants to draw a line below the last-recalled word.
Instructions against guessing were given.

Participants completed a total of three experimental blocks, each con-
sisting of study, math, and recall. They then completed the Mill-Hill
Vocabulary Scale (Raven, 1965) and a brief demographics form. The
experiment took approximately 1 hr.

Results

All results are significant at the .05 level unless otherwise noted.

Recall of critical never-cued categories. Of primary interest
was the effect of category cues on participants’ ability to recall the
critical never-cued categories. Because participants were not in-
structed to recall category labels, we interpreted recall of at least
one word from a studied category as indicating recall of that
category (Cohen, 1963).

After calculating the proportion of the critical never-cued cate-
gories recalled, we submitted them to a 2 (age) � 3 (number of test
cues) mixed-factor analysis of variance (ANOVA). The relevant
data are presented in Table 1. Older adults recalled a smaller
proportion of never-cued categories than did younger adults, F(1,
52) � 27.57, MSE � 0.09. The standard part-set cuing effect was
obtained; providing some of the studied category labels interfered
with participants’ ability to recall the remaining categories, F(2,
104) � 6.14, MSE � 0.07. The interaction between age and
number of test cues was not significant (F � 1). The part-set cuing
effect was obtained for older adults as well as young adults.
Additional analyses were carried out to ensure that the lack of age
differences was not due to differences in initial base rates (the
zero-cue condition). It may appear from the table that the deficit
was greater for older adults in the six-cue condition; however,
analyses conducted at the subject level revealed no Age � Number
of Test Cues interaction. The deficit in the cued conditions was no
greater for older adults even when the deficit was expressed as a
relative difference from the baseline (F � 1) or as a proportion
change from the baseline (F � 1).

Next we analyzed the time course of recall for the critical
never-cued categories. As described earlier, after each minute
participants drew a line under the last-recalled word; these lines
were used to assess recall over time. One younger adult failed to
draw lines; thus, only 26 young adults were included in the
following analyses. Figure 1 depicts the cumulative recall function
for the critical never-cued categories. Note the relation of these
data to Table 1; both show recall of critical categories. Figure 1
depicts recall of these critical categories over time, whereas the
table reports cumulative recall after 9 min. We submitted the data
in Figure 1 to a 2 (age) � 3 (number of test cues) � 9 (minutes of
recall) ANOVA. In addition to the previously reported effects of
age and number of test cues, this analysis revealed a significant
Age � Minute of Recall interaction, F(8, 408) � 11.97, MSE �
0.02. At Min 1, performance was similar across groups. However,
young adults made much larger gains in Min 2 to 5 than did older
adults. Thus, by the end of the recall session, young adults had
recalled a greater proportion of never-cued categories than had
older adults. The three-way interaction did not approach signifi-
cance, F(16, 816) � 1.07, MSE � 0.03, p � .30. The part-set cuing
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effect was obtained across the entire recall period for both older
and younger adults.

Recall of exemplars from critical never-cued categories. Fig-
ure 2 shows the cumulative recall of the 27 exemplars from the
critical never-cued categories. These data were analyzed with a 2
(age) � 3 (number of test cues) � 9 (minutes of recall) ANOVA.
Results paralleled those for the critical never-cued categories.
Older adults recalled a smaller proportion of critical exemplars
than did younger adults, F(1, 51) � 31.42, MSE � 0.21, and fewer
exemplars were recalled when more category cues were provided,
F(2, 102) � 17.70, MSE � 0.12. The interaction between age and
minute of recall was significant, F(8, 408) � 14.15, MSE � 0.01.
Again, performance in the two groups was quite similar at Min 1,
and final recall differences were driven mostly by the large gains
of young adults in Min 2 to 5. The three-way interaction did not
reach significance (F � 1).

Was the effect of part-set cues on recalling critical exemplars (as
shown in Figure 2) due to difficulty in accessing the critical
categories (as shown in Figure 1)? Or did the effect carry over and

impair memory for the critical exemplars, even once the category
had been accessed? A 2 (age) � 3 (number of test cues) ANOVA
was computed on mean proportion of exemplars recalled per
accessed critical category. This analysis eliminated many partici-
pants (n � 20) who did not recall at least one critical category in
each of the test conditions. There was no main effect of age (F �
1), nor did age interact with test cue condition, F(2, 64) � 1.34,
MSE � 0.02. There was, however, a main effect of cues, F(2,
64) � 3.36, MSE � 0.02. To include more participants, we
repeated the analysis collapsing over the cuing conditions (this
analysis only excluded 4 participants). That is, we examined the
effect of receiving zero versus three or more cues on recall of
exemplars per category. There was a main effect of age, F(1, 48) �
4.62, MSE � 0.04. Once the category had been accessed, younger
adults recalled more exemplars than did older adults. There was
also a main effect of cuing, F(1, 48) � 11.47, MSE � 0.01. Once
the category had been accessed, participants who had not received
cues recalled 60% of the critical exemplars whereas those in the
part-set cue conditions recalled only 52% of critical exemplars.
That is, a part-set cuing effect remained even after the category had
been accessed. Participants not only had a harder time accessing
the never-cued categories, but they were impaired at recalling its
exemplars even after the category had been retrieved. This effect
of cuing did not interact with age, F(1, 48) � 1.84, MSE � 0.01,
p � .182.

Benefits from cuing. Two different analyses supported the
conclusion that older adults sometimes benefited from the cues.
First, we examined recall of exemplars from cued categories and
compared this with recall of exemplars from the uncued categories
(in the baseline zero-cue condition). Participants recalled more
exemplars from the cued categories, F(1, 52) � 66.51, MSE �
0.01. Compared with recall of exemplars in the zero-cue condition
(29%), older adults recalled many more exemplars from the cued
categories (48%). Similarly, younger adults recalled more exem-
plars from the cued categories (58%) than from the categories in
the zero-cue condition (46%). The interaction between age and
cuing was significant; older adults benefited from cues more than
did young adults, F(1, 52) � 4.19, MSE � 0.01.

Table 1
Proportion of Critical Never-Cued Items Recalled as a Function of Number of Cues Present at
Test

Experiment and group

No. of test cues

0 1 3 6

M (SD) M (SD) M (SD) M (SD)

1
Young adults .74 (.21) — — .64 (.31) .59 (.33)
Older adults .51 (.25) — — .42 (.33) .30 (.23)

2
Young adults .60 (.15) — — .57 (.19) .47 (.20)
Older adults .52 (.15) — — .44 (.14) .37 (.13)

3
Young adults .61 (.14) .61 (.15) .61 (.14) — —
Older adults .52 (.12) .49 (.11) .45 (.12) — —

Note. In Experiment 1, the dependent measure was category access; in Experiments 2 and 3, it was category
exemplars. Dashes indicate that cue condition was not run. For example, only the zero-, three-, and six-cue
conditions were included in Experiment 1; the one-cue condition was not tested.

Figure 1. Mean cumulative recall of never-cued categories as a function
of number of cues provided at test: Experiment 1. Data for younger adults
are shown on the left; data for older adults are shown on the right.
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A similar conclusion was reached when the dependent measure
was the proportion of total number of exemplars recalled (regard-
less of whether they came from the cued or critical never-cued
categories). Of interest was the main effect of cues, F(2, 104) �
7.78, MSE � 0.01. For young adults, recall increased from .42 in
the zero condition to .44 with three cues and .48 with six cues. For
older adults, recall was higher with six cues (.36) than with zero
(.32) or three cues (.31). Thus, although the part-set cues inhibited
access to never-cued categories, overall participants recalled more
exemplars if they had received cues. There was no evidence of an
interaction between age and number of cues.

Intrusions of nonstudied exemplars. Although we were pri-
marily interested in part-set cuing effects, our design effectively
created a false memory paradigm. Participants studied lists of
related words but did not study the most common exemplars (e.g.,
similar to the associative false memory paradigm of Roediger &
McDermott, 1995; see Smith, Gerkens, Pierce, & Choi, 2002, for
a comparison of these two paradigms). Although all participants
were warned against guessing, nearly all of them recalled words
that were never studied. Of interest was the average number of
words intruded per list in the cases in which participants received
the category labels (either three or six). We focused on the in-
stances in which participants were cued with the category labels
because these results did not depend on whether or not the partic-
ipants retrieved the category. In addition, these conditions are most
comparable to the experiments to follow. Although older adults
produced more intrusions per list (.95) than did younger adults
(.74), this difference did not reach significance (t � 1). We report

it nevertheless because this age difference reaches significance in
the experiments to follow, and the result is consistent with age
differences in suggestibility observed in several different false
memory paradigms (e.g., Balota et al., 1999; Norman & Schacter,
1997).

Discussion

In Experiment 1, the standard part-set cuing effect was obtained
for both younger and older adults. Recall of never-cued categories
was greatest when no cues were present, next greatest in the
three-cue condition, and worst in the six-cue condition. These
effects occurred in both younger and older adults. Contrary to
previous research (Foos & Clark, 2000; Hultsch & Craig, 1976),
older adults were not able to ignore the cues after extracting the
relevant information. Rather, the cues continued to reduce their
recall of the never-cued information.

For both age groups, the part-set cues had two effects. Repli-
cating Roediger (1978), the part-set cues impaired access to the
never-cued categories. Reading the names of some of the studied
categories reduced retrieval of the other uncued categories. In
addition, the part-set cues impaired recall of category exemplars,
even once participants had access to that category. Although
Roediger (1978) found no impact of the cues once participants had
accessed the categories, our results are consistent with other stud-
ies demonstrating output interference in recall of items in catego-
ries (see Roediger, 1973; Roediger & Schmidt, 1980; Smith,

Figure 2. Mean cumulative recall of exemplars from never-cued categories as a function of number of cues
provided at test: Experiment 1. Data for younger adults are shown on the left; data for older adults are shown
on the right.
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1971). This output interference in items recalled occurred for both
younger and older adults.

Finally, we note that there were positive effects of the category
names. Both younger and older adults recalled exemplars from
cued categories at a higher rate than exemplars in the zero-cue
condition (cf. Tulving & Pearlstone, 1966). Replicating Roediger
(1978), they also recalled more of the entire study set in cued
conditions.

Experiment 2

In Experiment 2, we sought to replicate our effects using a
slightly different paradigm. In Experiment 1, the test cues were the
names of studied categories. In Experiment 2, we cued recall of
each category with zero, three, or six studied exemplars. Young
adults are known to show reliable part-set cuing effects in both
situations. Of interest is the behavior of older adults. Category
label cues are unrelated to the remaining to-be-remembered cate-
gories. In contrast, category exemplar cues are related to the
remaining to-be-remembered exemplars. This closer relationship
between cues and critical items may make the cues more difficult
to inhibit. Thus, in Experiment 2, we wished not only to replicate
the part-set cuing effect in older adults but also to examine whether
they would be disproportionately impaired in a situation with
related cues.

Method

Participants. Twenty-seven younger adults and 27 older adults from
the same pools as in Experiment 1 participated. Younger adults’ mean age
was 19.7 years (range � 18–22 years; SD � 1.2), and their mean score on
the Mill-Hill Vocabulary Scale was 18.3 (SD � 3.1). Older adults’ mean
age was 75.5 years (range � 61–82 years; SD � 4.6), and their mean score
on the Mill-Hill Vocabulary Scale was 19.7 (SD � 4.2). These groups did
not differ in their vocabulary scores, t(52) � 1.45, p � .15.

Materials. The same study materials were used as in Experiment 1.
The test materials were modified. Recall was recorded in a single booklet
(measuring approximately 4 in. � 11 in.). For each of the three experi-
mental blocks, the booklet contained a blank page, a page of subtraction
problems, and nine recall pages. Each of the recall pages corresponded to
one of the categories studied in that set, rearranged from study order. A
category label was printed on the top of each page, followed by zero, three,
or six of the nine studied words. Below were blank lines for recall of up to
nine words (depending on cue condition). The exemplars from Serial
Positions 3, 6, and 7 were never used as cues; thus, recall of these
exemplars was the basis for comparison across cue conditions.

Design. The experiment had a 2 (age) � 3 (number of test cues)
design, with recall of never-cued exemplars as the dependent variable. The
number of test cues was a within-subjects variable. Both test cue condition
and study set order were rotated across participants, requiring 9 participants
for a complete counterbalance.

Procedure. Participants were tested individually or in pairs. The study
phases were exactly as in Experiment 1. While the tape was playing, recall
booklets were open to a blank page. Immediately after study, each partic-
ipant turned the page and solved subtraction problems for 90 s. The test
phase then began, with each person working at his or her own pace through
the next nine pages in the booklet. Each page provided one of the nine
studied category labels, and zero, three, or six of the nine studied words “as
hints to help you remember the remaining words.” Participants were
instructed to write down the words for each category in any order, and they
could move freely between the nine categories corresponding to that study
set. Instructions against guessing were given. The recall phase lasted 7.5
min, with a warning 1.5 min prior to its end.

Participants completed a total of three experimental blocks, each con-
sisting of study, math, and cued recall. They then completed the Mill-Hill
Vocabulary Scale and a brief demographics form. The experiment took
approximately 1 hr.

Results

For each participant, we calculated the proportion of words from
Study Serial Positions 3, 6, and 7 (the never-cued words) that were
recalled when cued with none, three, or six of the remaining study
words. Younger adults recalled a greater proportion of critical
exemplars than did older adults, F(1, 52) � 6.70, MSE � 0.06.
However, for both older and younger adults, as reported in Table
1, providing cues at test impaired recall of the remaining words,
F(2, 104) � 30.31, MSE � 0.01. The interaction between age and
number of cues did not reach significance (F � 1).

Thus, it appeared that both younger and older adults were
impaired by the part-set cues. Interestingly, a closer examination
of the means (see Table 1) suggests an interesting further pattern.
That is, older adults appeared to be more impaired in the three-cue
condition than were younger adults. In the three-cue condition,
older adults dropped .08 from baseline, a relative change of 15%.
Young adults dropped .03 from baseline in the three-cue condition,
a relative change of only 5%. Based on these observations, a series
of further analyses were undertaken. Two additional post hoc
analyses also suggest that older adults were more impaired in the
three-cue condition than were young adults. First, t tests revealed
that the difference in performance for zero versus three cues was
significant for older adults, t(26) � 3.09, SEM � .008, but not
younger adults, t(26) � 1.30, SEM � .009. Second, further support
for this age-related change resulted from an analysis using recall of
all uncued exemplars as the dependent measure, not just the critical
never-cued exemplars. In the preceding analyses, the proportion of
words recalled reflected only participants’ performance for the
three critical study words and disregarded recall performance of
the remaining uncued words in the zero- and three-cue conditions.
We repeated these analyses on proportion recalled of all uncued
words. We again found better memory in young adults, F(1, 52) �
9.49, MSE � 0.07, and that cues impaired recall performance, F(2,
104) � 46.72, MSE � 0.01. Now, however, the interaction be-
tween age and cues was significant, F(2, 104) � 3.99, MSE �
0.01. That is, performance only dropped by 4% in the three-cue
condition of young adults but by 10% in the three-cue condition of
older adults.

Before discussing the part-set cuing results, we note the conse-
quences of our design on false memory creation. Although partic-
ipants were warned against guessing, nearly all of them recalled
words that were not studied. We submitted the average number of
words intruded per list to a 2 (age) � 3 (cue) ANOVA. The
relevant data are shown in Table 2. In this experiment, the age
difference was significant. Older adults intruded never-studied
exemplars more frequently than did younger adults, F(1, 52) �
10.90, MSE � 0.53. Intrusions decreased when cues were pro-
vided, possibly because of the decreased number of spaces pro-
vided for recall, F(2, 104) � 13.48, MSE � 0.06. There was a
trend toward an interaction, F(2, 104) � 2.58, MSE � 0.06, which
appeared to be driven by the relatively low level of intrusions for
younger adults (independent of number of cues).
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Discussion

Using a different procedure than in Experiment 1, we replicated
the finding of strong part-set cuing effects in both older and
younger adults. That is, presentation of a subset of studied exem-
plars interfered with recall of the remaining exemplars compared
with the uncued baseline. Some analyses suggested that older
adults were more impaired by three cues than were young adults.

Of interest is whether or not the part-set cues had more of an
impact on older adults. Younger and older adults were similarly
impaired in the six-cue condition; the presence of six cues reduced
recall by 15% in young adults and 13% in older adults. In contrast,
the three-cue condition suggested an age difference. Young adults
showed only a 3% deficit in the three-cue condition, whereas older
adults showed an 8% difference. Put another way, performance in
the three-cue condition was 15% below baseline for older adults
but only 5% below baseline for young adults. Two post hoc
analyses revealed a significant age effect in the three-cue condi-
tion, although the standard analysis of never-cued exemplars did
not.

Experiment 3

One of the goals of Experiment 3 was to further assess whether
or not older adults were disproportionately impaired in the three-
cue condition. Thus, we focused on the zero-cue and three-cue
conditions, which were included in Experiment 3. A third condi-
tion was also introduced: the one-cue condition. This condition
was included to investigate the possibility that the presence of any
test cues (regardless of their number) will impair the performance
of older adults. For young adults, a single cue would be expected
to have minimal effects on recall of categories of this size (e.g.,
Roediger, 1973).

One additional change was made in Experiment 3. We wanted
to more carefully measure response latency during recall. Thus, we
recorded time to begin recalling each exemplar to address whether
part-set cues differentially slowed younger and older adults’ re-
trieval of remaining exemplars.

Method

Participants. Twenty-seven younger and 27 older adults were drawn
from the same pools used previously. Younger adults’ mean age was 20.5

years (range � 18–26 years; SD � 1.6), and older adults averaged 74.6
years (range � 61–80 years; SD � 4.1). In this study, older adults’
vocabulary scores (M � 21.6, SD � 4.7) were significantly higher than
those of young adults (M � 19.3, SD � 2.8), F(1, 52) � 4.65, MSE � 0.15.

Materials. The same study materials were used as in Experiments 1
and 2. The test booklets were constructed in the same fashion as for
Experiment 2 and modified so that the recall pages contained zero, one, or
three cues. When only one cue was provided, it was the exemplar from
Study Serial Position 5. When three cues were provided, they were again
taken from Study Serial Positions 1, 5, and 9. The remaining exemplars
were never used as cues and thus served as the basis for comparison of
recall across cue conditions.

A computer program recorded experimenter keypresses on a PC-based
computer. For each category, the first keypress initiated the timer, and the
program recorded the timing of additional keypresses (each upon the
participant recalling another word). The experimenter was able to erase
keypresses when he or she had incorrectly anticipated the participant
writing a word or when the participant crossed out the just-recorded word.

Design. As in the previous experiment, this study used a 2 (age) � 3
(number of test cues) design. The number of test cues was a within-subjects
variable. As in Experiment 2, both test cue condition and study set order
were rotated across participants.

Procedure. The experiment began with a practice block that was
critical for familiarizing both the participant and the experimenter with the
timing procedure. The participant was fully aware of the timing procedure,
and practice served to reduce awareness of the experimenter watching
one’s recall. The experimenter used the practice session to ensure close
proximity and ability to easily see the participant’s writing.

The study phase was exactly as in Experiment 2; in each of the three
experimental study sessions, participants listened to an audiotape of nine
categories. The procedural changes all occurred in the test phase. Rather
than being free to move across categories, the participant was required to
recall exemplars from one category at a time, in the order they appeared in
the booklet. This change was required so that the experimenter could
accurately record the time needed to recall each exemplar. The experi-
menter started the timer at the beginning of each category, and pressed a
key each time the participant wrote down another word on the page. A 60-s
duration was given for recall of each category. Unless the participant
recalled all of the remaining uncued study words, he or she was required
to wait the full 60 s before moving on to the next category.

Results

Table 1 presents the proportion of critical never-cued exemplars
recalled as a function of test cuing condition. Overall, younger
adults recalled a greater proportion of critical exemplars than did
older adults, F(1, 52) � 13.90, MSE � 0.04. A main effect of cues
was found, indicating interference from part-list cues, F(2, 104) �
4.04, MSE � 0.01. This was qualified by a significant interaction,
F(2, 104) � 3.38, MSE � 0.01; part-set cues impaired the perfor-
mance of older, but not younger, adults. Thus, not only did older
adults show the part-set cuing effect, but they did so in a situation
in which younger adults did not. This age effect remained even
when additional analyses assessed change relative to the zero-cue
condition. That is, relative to the base rate, young adults showed no
deficit in either cue condition. For older adults, a different picture
emerged. Relative to their base rate, they dropped 4% in the
one-cue condition and 12% in the three-cue condition.

Regarding the latency data, of interest was the time it took to
recall each word. We examined latencies for the first four recalled
words only to reflect the average number of words recalled by the
older adults in the three-cue condition (the condition with the
fewest words recalled). By limiting our analyses to the latencies of

Table 2
Mean Number of Nonstudied Exemplars Intruded Per Category
as a Function of Number of Category Exemplar Cues Presented
at Test

Experiment and group

No. of category exemplar cues

M0 1 3 6

2
Young adults .31 — .21 .16 .23
Older adults .74 — .65 .42 .60

3
Young adults .37 .42 .31 — .37
Older adults 1.07 .95 .91 — .98

Note. Dashes indicate that one condition was not run. For example, only
zero, three, or six cues were used in Experiment 2; the one-cue condition
was not tested.
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the first four recalled words, we were able to include data from
every participant. To account for individual differences in speed
and for the general slowing found in older adults (e.g., Salthouse,
1985), we first z-transformed the values for each participant,
scaling them against their own average latency (see Faust, Balota,
Spieler, & Ferraro, 1999). The raw data are shown in Table 3, and
the z-transformed data are shown in Table 4. The z-transformed
data represent standardized deviations from each participant’s av-
erage latency. In Table 4, negative values represent faster re-
sponses (shorter reaction times), whereas positive values represent
slower responses (longer reaction times). The z-transformed data
were analyzed with a 2 (age) � 3 (number of test cues) � 4 (output
position) mixed-factor ANOVA. There was no main effect of age
(F � 1.9), which may have been expected considering the
z-transformation. A main effect was found for output position, F(1,
156) � 145.56, MSE � 0.10, reflecting the fact that recall slowed
with subsequent words. There was also a main effect of number of
test cues, F(2, 104) � 94.42, MSE � 0.11, indicating that the
presence of cues slowed recall. Interestingly, the interaction be-
tween age and cues was significant, F(2, 104) � 3.15, MSE �
0.11, suggesting that cues slowed older adults more than younger
adults. This finding, which nicely parallels the recall performance,
is shown in Figure 3. In addition, age significantly interacted with
output position, F(3, 156) � 4.94, MSE � 0.10. Older adults were
significantly slower with later words than were younger adults. No
other interaction reached significance.

As in Experiment 2, participants falsely recalled words that were
never studied. The pattern was very similar across the experiments
(see Table 2). Older adults made more intrusions than did younger
adults, F(1, 52) � 14.71, MSE � 1.03, and cues had a marginal
effect on intrusion rate, F(2, 104) � 2.93, MSE � 0.06. As in
Experiment 1, the interaction was not significant (F � 1.82).

Discussion

In Experiment 3, clear age effects in part-set cuing were ob-
served. That is, young adults’ recall performance was virtually
identical irrespective of the number of cues present at test. How-
ever, these test cues did impair the performance of older adults
compared with the zero-cue baseline. This result remained signif-
icant even when the dependent measure was change relative to
baseline. In addition, older adults were disproportionately slow in
the three-cue condition, even after overall response latency was

adjusted for slowing by means of the z-score transformation. The
cues had more of an effect on the behavior of older adults both in
terms of speed and amount recalled.

General Discussion

In all three experiments, part-set cuing effects were obtained
with older adults. Older adults recalled fewer never-cued catego-
ries when cued with a subset of studied category labels (Experi-
ment 1). They also recalled fewer never-cued exemplars when
cued with a subset of studied exemplars (Experiments 2 and 3).
The part-set cuing effect in older adults was reliable regardless of
whether the cues were category labels or studied exemplars and
whether the dependent measure was accessing a category or re-
trieving exemplars and was obtained even with very small num-
bers of cues. Thus, we feel comfortable providing an affirmative
answer to the question, “Do older adults show part-set cuing
effects?”

The more difficult issue is to predict when older adults will
show normal versus greater effects of the part-set cues than
younger adults. In all experimental conditions, older adults showed
at least as much impairment from part-set cues as did young adults.
However, only in Experiments 2 and 3 were any of the part-set
cuing effects significantly larger in older adults. In addition, in
Experiment 3, older adults were disproportionately slowed in the

Table 3
Raw Reaction Times (ms) for Experiment 3, as a Function of
Age, Number of Cues Provided at Test, and Output Position

Group and
no. of cues

Output position

M1 2 3 4

Young
0 2181 2973 3834 5540 3632
1 2268 3732 4412 6207 4155
3 3121 5675 6614 8093 5876

Old
0 3003 4732 6870 8552 5789
1 3294 5181 8026 9805 6577
3 5458 9421 10779 13136 9699

Table 4
z-transformed Reaction Times for Experiment 3, as a Function
of Output Position, Number of Cues Provided at Test, and Age

Group and
no. of cues

Output position

M1 2 3 4

Young
0 �.50 �.38 �.23 �.02 �.29
1 �.50 �.28 �.18 .08 �.22
3 �.36 .00 .18 .38 .05

Old
0 �.67 �.44 �.17 .05 �.31
1 �.62 �.39 �.01 .22 �.20
3 �.34 .13 .33 .62 .18

Figure 3. z-transformed reaction times (RT) for younger and older adults
as a function of cue condition: Experiment 3.
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three-cue condition, even after a z-transformation accounted for
general age-related slowing. Thus, it appears that older adults are
more affected by a small number of part-set cues.

It is easiest to explain age differences in the part-set cuing effect
between Experiment 1 and later experiments. That is, in Experi-
ment 1, test cues were unrelated to remaining never-cued catego-
ries. For example, the test cue “vegetables” was not related to the
never-cued category “cloth.” In Experiments 2 and 3, test cues
were related to remaining never-cued exemplars. For example, the
test cues “broccoli,” “celery,” and “lettuce” were related to the
remaining never-cued exemplars “potato,” “spinach,” and “cab-
bage.” Our finding of age-related deficits for related part-set cues
parallels results obtained in the domain of reading (Connelly et al.,
1991; Duchek et al., 1998). In Connelly et al.’s (1991) studies,
older adults read text passages that contained to-be-ignored dis-
tractors printed in a different type font. Older adults had the
hardest time ignoring distractors when they were meaningfully
related to the target text compared with distractors that were either
semantically unrelated or semantically nonsensical (e.g., a string of
Xs). In both part-set cuing and reading experiments, older adults
are the most impaired when they have to ignore semantically
related information. This may occur because semantically related
cues are more disruptive to participants’ natural retrieval strategies
(e.g., Basden & Basden, 1995; Basden, Basden, & Galloway,
1977) or because interference from the test cues is greater when
they are related to the remaining to-be-remembered material (see
Anderson & Neely, 1996, for a review of interference theory).

The remaining puzzle is as follows: If age effects are more
apparent in situations in which the test cues are related to retrieval
targets, why should that effect depend on the number of test cues?
Phrased another way, why were older adults more impaired than
young adults in the three-cue condition but not in the six-cue
condition of Experiment 2? One possible answer is that when the
ratio of cues to uncued events is high, all individuals are impaired.
In the six-cue condition, we provided participants with 67% of the
studied events. This may be a high interference situation for all
individuals (or a situation that constrains all individuals’ retrieval
strategies), and thus we did not find age differences in the part-set
cuing effect. The more intriguing finding is that when participants
received one or three cues, younger adults appeared to control the
interference but older adults were clearly affected.

Relationship to Other Aging Literature

The results are generally consistent with age-related deficits that
have been observed in a variety of interference paradigms. Com-
pared with younger adults, older adults show greater interference
in Stroop (Spieler et al., 1996) and working memory tasks (Hedden
& Park, 2001) and have problems ignoring distracting information
while reading (Connelly et al., 1991). Older adults experience
more tip-of-the-tongue states (e.g., Heine, Ober, & Shenaut, 1999)
and show less of a directed-forgetting effect (Zacks et al., 1996).
Given that older adults have difficulties in these paradigms, all of
which involve interference to some degree, it is consistent that they
might also produce an exaggerated part-set cuing effect.

The difficult finding to reconcile is the effect of number of
part-set cues. That is, we found older adults were impaired in the
presence of few cues when younger adults were not. These results
have some surface similarity to a study by Balota, Faust, and

Watson (1996). In their study, participants generated category
exemplars, with different types of primes preceding exemplar
generation. For example, participants were asked to generate a city
beginning with the letter D. Four different types of cues preceded
this task: unrelated (e.g., piano, cities: D—), phonologically re-
lated (e.g., drums, cities: D—), semantically related (e.g., Boston,
cities: D—), and both phonologically and semantically related
(e.g., Detroit, cities: D—). Participants were not allowed to give
the prime as an answer (thus, being primed with “Detroit” required
generation of another city beginning with the letter D). The results
from two experiments indicated that older adults were dispropor-
tionately impaired in the both prime condition compared with
younger adults. That is, they had the hardest time when they had
seen an exemplar (e.g., Detroit) that was both semantically and
phonologically related to the to-be-generated exemplar (e.g., Dal-
las). These results converge on the current finding of a single
highly related cue being especially disruptive for older adults and
extends this observation to a task that required generation from
semantic memory (see Logan & Balota, 2003, for a similar
pattern).

We have focused on the negative consequences of cues because
our work was motivated by the part-set cuing literature. We remind
the reader, however, that cuing also had benefits. In Experiment 1,
participants recalled more exemplars from cued categories than
from uncued categories (in the zero-cue condition, in which part-
set cuing was not involved). Indeed, participants recalled more
exemplars overall when they had received cues than when they had
not! That is, although receiving category cues reduced memory for
never-cued categories and exemplars, the presence of cues had
such benefits for cued categories that overall recall was higher. We
believe it is important to stress this point; we would not want our
work on part-set cuing to be used as an argument against environ-
mental support (e.g., Craik & Anderson, 1999).

Finally, we note the relationship between our work and other
studies on false memories in older adults. A glance at Table 2
reminds the reader of the basic point: Older adults always intruded
more nonstudied exemplars than did young adults. Thus, studying
categorized lists of words leads to a similar age effect as is found
with associative lists (e.g., Norman & Schacter, 1997). Our re-
trieval situation may have been particularly problematic for older
adults. On average, older adults recalled fewer words than did
young adults, and they may have felt a need to write down a word
in each of the (up to nine) recall spaces provided for each category.
There were more intrusions when more recall spaces were avail-
able (i.e., intrusions were greater in the zero-cue condition than in
the six-cue condition), suggesting that this may have been a factor
in older adults’ recording of false memories. Regardless of the
underlying mechanism, the result remains the same: More false
memories occurred in older than younger adults.

Relationship to the Part-Set Cuing Literature

In closing, we turn to the implications of our results for various
theories of part-set cuing. Our studies were aimed at understanding
the part-set cuing phenomenon in older adults rather than discrim-
inating among theories of part-set cuing. However, given the
backdrop of one perspective in cognitive aging, these results
appear most compatible with a response-competition explanation
of the part-set cuing effect (e.g., Rundus, 1973). That is, the
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presence of cues at test increases the likelihood that they will
compete with other to-be-retrieved events. When individuals
search memory for the uncued events, the cues interfere, resulting
in the part-set cuing effect. Situations that increase the interference
from the cues lead to greater part-set cuing effects. For example,
reading more test cues increases the likelihood that one or more of
the cues will interfere with the retrieval of the uncued targets.
Older adults appear to be especially vulnerable to interference and
thus need fewer test cues present to show the part-set cuing effect.
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