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Oh, Honey, I Already Forgot That: Strategic Control of Directed Forgetting
in Older and Younger Adults

Lili Sahakyan, Peter F. Delaney, and Leilani B. Goodmon

University of North Carolina—Greensboro

Two experiments investigated list-method directed forgetting with older and younger adults. Using
standard directed forgetting instructions, significant forgetting was obtained with younger but not older
adults. However, in Experiment 1 older adults showed forgetting with an experimenter-provided strategy
that induced a mental context change—specifically, engaging in diversionary thought. Experiment 2
showed that age-related differences in directed forgetting occurred because older adults were less likely
than younger adults to initiate a strategy to attempt to forget. When the instructions were revised to
downplay their concerns about memory, older adults engaged in effective forgetting strategies and
showed significant directed forgetting comparable in magnitude to younger adults. The results highlight
the importance of strategic processes in directed forgetting.

Keywords: directed forgetting, strategy use, context change, executive control

This article is about age-related differences in intentional for-
getting of unwanted information. Imagine receiving medication
and reading the directions on how to take it. Afterwards, the doctor
tells you to take a different dosage at a different time from that
printed on the label. Updating the directions may necessitate
intentional forgetting of the earlier-learned information. The cur-
rent article took one approach to examining this issue by examin-
ing age differences in the effectiveness of intentional forgetting
using the popular list-method directed forgetting procedure in-
vented by R. A. Bjork, LaBerge, and LeGrand (1968).

In directed forgetting, participants study some information for a
later memory test and are subsequently instructed to forget certain
portions of it (for reviews, see E. L. Bjork, Bjork, & Anderson,
1998; H. Johnson, 1994; MacLeod, 1998). In the list method, the
instruction occurs after an entire block of items has been presented.
There is also an item method of directed forgetting that delivers
forget instructions on an item-by-item basis, and there is broad
agreement that the item method reflects differential encoding of
to-be-remembered and to-be-forgotten items (e.g., Basden, Bas-
den, & Gargano, 1993). In contrast, list-method directed forgetting
somehow reduces access to to-be-forgotten items at test (E. L.
Bjork & Bjork, 1996, 2003; R. A. Bjork, 1989; but see Benjamin,
2006; Sheard & MacLeod, 2005), and several retrieval-based
mechanisms have been proposed. For example, we argued that
list-method directed forgetting arises from the mismatch of study
and test contexts (e.g., Sahakyan & Kelley, 2002); others argued
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for an inhibitory explanation (e.g., R. A. Bjork, 1989). Given that
older adults’ memory deficits have been attributed in part to
impaired inhibitory abilities (e.g., Hasher & Zacks, 1988) or to
associative memory deficits, including difficulties in binding
events to their context (e.g., Chalfonte & Johnson, 1996; M. K.
Johnson, 1997; Naveh-Benjamin, 2000), the current studies set out
to investigate older and younger adults’ memory using list-method
directed forgetting.

A typical list-method directed forgetting design involves study-
ing two lists of items for a later memory test. After List 1, they are
interrupted and told to forget that list (“because it was only for
practice”) or to keep remembering it (“that was only the first half
of the items”). Next, List 2 is studied, followed by a memory test
for both lists. The most robust outcome is impaired recall of List
1 in the forget group compared to the remember group—known as
the costs of directed forgetting. The recall impairment in the forget
group is sometimes accompanied by enhanced recall of List
2—known as the benefits of directed forgetting. However, directed
forgetting benefits are less reliable and robust than the costs (e.g.,
MacLeod, 1998), and they are not always observed together.
Absence of the benefits has previously been linked to semantic
relationships between lists (e.g., Sahakyan & Goodmon, 2007) and
to encoding strategies (e.g., Sahakyan & Delaney, 2003, 2005).

The costs of directed forgetting have attracted greater interest
and attention than the benefits, presumably because of the possible
link to suppression phenomena. Because directed forgetting costs
are obtained in incidental learning (e.g., Geiselman, Bjork, &
Fishman, 1983; Sahakyan & Delaney, 2005; Sahakyan, Delaney,
& Waldum, 2008), some researchers propose that directed forget-
ting is due to inhibition at the time of retrieval (e.g., E. L. Bjork &
Bjork, 1996, 2003; R. A. Bjork, 1989; Geiselman et al., 1983). For
example, R. A. Bjork (1989) argued that instructions to forget
initiate a process that at the time of retrieval blocks or inhibits
access to List 1 items, producing directed forgetting costs. As List
1 items become inhibited, they reduce proactive interference on
List 2 items, producing the benefits of directed forgetting.
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Retrieval inhibition is a single-process account because it explains
both costs and benefits via a single underlying process, and there-
fore assumes that both outcomes should be observed together—
especially when there is room to escape from proactive interfer-
ence (i.e., proactive interference should be significant in the
remember group so that the forget group can escape it).

Alternatively, Sahakyan and Delaney (2005) have proposed a
two-factor account suggesting that directed forgetting arises from
a combination of factors including (a) changes in mental context
(Sahakyan & Kelley, 2002) and (b) encoding strategy changes
(Sahakyan & Delaney, 2005). We argued that in response to the
directed forgetting instruction, participants adopt a forgetting strat-
egy—such as engaging in a diversionary thought—that changes
the mental context in which List 2 is encoded (Sahakyan, 2004;
Sahakyan & Kelley, 2002). Because memory is tested after List 2,
the test context matches the List 2 context better than it matches
the List 1 context, leading to forgetting of List 1 items. Thus, the
costs of directed forgetting arise from impaired access to List 1
items owing to a change of mental context. The second factor
explains the benefits of directed forgetting and proposes that the
directed forgetting instruction interrupts ongoing processing and
enables people to reflect on their memory performance so far,
triggering a change to better encoding strategies on subsequent
lists (Sahakyan & Delaney, 2003, 2005; Sahakyan, Delaney &
Kelley, 2004). The benefits emerge because the remember instruc-
tion is less likely than the forget instruction to induce strategy
changes. In support of the strategy change account of the benefits,
preventing strategy change or mandating a single strategy on both
lists eliminated the benefits of directed forgetting (despite signif-
icant build-up of proactive interference), but left the costs intact
(Sahakyan & Delaney, 2003). Furthermore, whereas the costs are
obtained in incidental learning, the benefits are not, presumably
because incidental learning instructions are less likely to prompt
evaluation and change of study strategy (Sahakyan & Delaney,
2005; Sahakyan et al., 2008). To summarize, the two-factor ac-
count was proposed because the costs and the benefits of directed
forgetting were not always observed together and were dissociated
by experimental manipulations (see also Sahakyan & Goodmon,
2007).

To date, three studies have examined older adults’ ability to
perform the list-method directed forgetting task. Using the tradi-
tional design, both Zellner and Biuml (2006) and Sego, Golding,
and Gottlob (2006) obtained significant directed forgetting with
older adults, whereas Zacks, Radvansky, and Hasher (1996) re-
ported nonsignificant directed forgetting using a partial design
(only the forget group) and some variations on the usual procedure.
Although Zacks et al. (1996) interpreted their nonsignificant di-
rected forgetting findings to be consistent with the impaired in-
hibitory view of aging, later studies obtained significant directed
forgetting, implying that either retrieval inhibition is spared in
older adults (see also Aslan, Biduml, & Pastotter, 2007) or that
directed forgetting does not rely exclusively on inhibition.

If directed forgetting impairment arises as a result of changes in
mental context, then according to the context hypothesis, older
adults should show forgetting following a disruption of mental
context as is found with younger adults. Prior research from our
lab demonstrated that when younger participants engage in a
diversionary thought prespecified by the experimenter between the
two lists (further termed the context-change condition), they dem-

onstrate directed forgetting-like results (Sahakyan & Kelley,
2002). Furthermore, when at the time of test participants mentally
reinstate the initial study context, both the directed forgetting costs
and the forgetting due to disruption of mental context are significantly
reduced. In studies with younger adults, the results in the context-
change condition have resembled the results in the directed forgetting
condition across variations in the encoding strategy (Sahakyan &
Delaney, 2003) and working memory capacity (Delaney & Sahakyan,
2007). Recently, Pastotter and Bauml (2007) demonstrated one more
parallel between these conditions by showing that a boundary condi-
tion for directed forgetting—the need for the second list learning—
also serves as a boundary condition for the context-change condition.
Thus, based on previous research, we predicted impaired recall in
older adults following a change in their mental context. Failure to
obtain such results would be inconsistent with the context account
of directed forgetting.

However, there were reasons to suspect that older adults may be
less sensitive to changes of context than younger adults and may
not show impaired recall in the context-change condition despite
showing significant directed forgetting. Some researchers argued
that older adults have difficulty binding different components of
information into a coherent, distinctive unit, leading to more
impoverished and fragmented episodic representations (e.g., Chal-
fonte & Johnson, 1996; Naveh-Benjamin, 2000). The different
attributes of information that are encoded as part of an episode
include semantic meaning of an item, its relationship to other
items, information about the temporal-spatial-mental context—
that is, the time—place of an event, as well as the internal cognitive
state of the participant (e.g., Anderson & Bower, 1973; Gillund &
Shiffrin, 1984; Humphreys, 1976; M. K. Johnson & Chalfonte,
1994; M. K. Johnson, Hashtroudi, & Lindsay, 1993; Schacter,
Norman, & Koustaal, 1998). Research documents significant age-
related declines in the ability to recall contextual information, such
as the speaker, the location, or the timing of the information (for a
meta-analysis, see Spencer & Raz, 1995). If older adults poorly
integrate list items with their contextual attributes, then the con-
textual cues might become less efficient cues at retrieval. This
means that when memory is tested in a context that is different
from the encoding context, older adults ironically might be more
resilient to changes of context and their recall might not show the
impairment characteristically observed with younger adults.

In this article, we tested older and younger adults using both the
standard directed forgetting instruction and the manipulation in-
tended to change mental context by engaging participants in a
diversionary thought between the two study lists. To preview, the
results revealed surprising dissociations between these conditions;
inducing a change in mental context led to significant forgetting in
both younger and older participants, whereas directed forgetting
instructions produced significant forgetting only in younger adults.
In other words, we obtained forgetting by altering older adults’
mental context, but failed to replicate the findings of intact directed
forgetting in this age group reported by Zellner and Biuml (2006)
and Sego et al. (2006). The findings of Zellner and Bauml (2006)
and Sego et al. (2006) appeared after we completed the first
experiment, and the divergence between our results motivated us
to further explore the reasons for our nonsignificant directed
forgetting costs with older adults.
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Experiment 1

Method

Participants. The 96 young adult participants (ages 18-32)
were recruited through the University of Florida and the University
of North Carolina—Greensboro undergraduate participant pool
and participated for course credit. The 96 older adult participants
(ages 65—85) were volunteers recruited through assisted living
facilities in the Tampa region as well as community-dwelling
volunteers obtained via newspaper ads and mailing lists of the city
of Sun City Center, which is a retirement city in Florida. Partici-
pants filled out a demographic—health questionnaire reporting their
age, education level, overall health (on a scale from 1 to 7, with
higher numbers indicating better health), and whether or not they
had experienced stroke, dementia, head injury, depression, took
psychotropic medication, or had other medical concerns that might
affect their memory. None of the participants in the final sample of
96 participants for both age groups had experienced medical
conditions or were taking medications that could affect their mem-
ory abilities. The younger participants’ mean age was 20.0 (SD =
3.1), whereas the older participants’ mean age was 76.9 (SD =
4.5). Approximately 66% of the younger participants and 70% of
the older participants were women.

Older adults had more years of education (M = 15.3, SD = 2.7)
than the younger adults (M = 14.0, SD = 1.1), #(190) = 4.52,p <
.001. Their Shipley vocabulary score (Zachary, 1991) was signif-
icantly higher (M = 35.8, SD = 2.9) than that of younger adults
(M = 30.2, SD = 4.0), 1(169) = 10.31, p < .001. However, no
significant differences were found in the total number of correctly
generated words on the verbal fluency task between older adults
(M = 52.2,SD = 14.5) and younger adults (M = 50.8, SD = 12.7;
t < 1). The latter was determined following the standard practice
of calculating the sum of all produced words, excluding errors and
repetitions.

Materials. Two lists of 12 action phrases were created that
described health-relevant actions such as take an aspirin and
donate blood. Action phrases were chosen because they typically
result in higher recall rates both for older and younger adults
compared to isolated words (Earles, 1996). The complete list of
action phrases is available in Appendix A. Each list served equally
often as List 1 and List 2.

Procedure and design. Participants first filled out the
demographic—health questionnaire. Then they completed the FAS
task, which is a test of verbal fluency (e.g., Borkowski, Benton, &
Spreen, 1967). Specifically, participants were given the letters F,
A, and § and were asked to generate as many words as possible in
60 s that began with each letter, excluding proper names and
repetitions of the same word with different endings. Upon com-
pletion, participants proceeded to the list-method directed forget-
ting task. They were told that they would be presented some action
phrases on the computer screen and that they should read them
aloud and attempt to remember as many as possible for a later test.
Twelve action phrases were then presented one at a time on the
computer screen, at a rate of 6 s per phrase. Following the first list,
one third of the participants in each age group were told to forget
that list (further termed the forget condition). Specifically, they
were told,

The list of phrases you just saw was for practice, to familiarize you
with the task and make you comfortable with the length of the list and
the amount of time you have to study each phrase. There is no need to
remember these items; just try to forget them ... . Now I am about to
show you the real study list. Please read each phrase out loud and try
to remember as many as you can.

The remaining participants were told to remember that list
because “it was only the first half of the study items.” However,
before proceeding to study the second list, half of the participants
receiving remember instruction were instructed to visualize their
childhood home and describe it to the experimenter for 60 s
(following Sahakyan & Kelley, 2002). This task was intended to
change participants’ mental context and is further termed the
context-change condition. Specifically, participants were told,

The list of phrases you just saw was only the first half of the study
items. You need to remember them for a later test. Before I show you
the second half of the list, I need you to do another task for me. Please
close your eyes for a second and try to picture your childhood home.
If you see it clearly you may open your eyes. Now describe to me your
childhood home from the moment you enter through the front door.
Tell me what you would see if you walked through every room,
including the details about the furniture and their location. Mentally
walk through the house and describe everything you see in it. Mean-
while, I will try to use your description and draw the layout on paper.

To prevent rehearsal, we ensured that all remaining participants
receiving remember instruction as well as the forget group partic-
ipants were preoccupied with a counting task for the same interval
that involved counting forward by twos from a prespecified two-
digit number. Following the second list, all participants engaged in
a distracter task for 60 s that involved more counting forward by
twos from a different prespecified number. All counting tasks were
performed aloud so that the experimenter could monitor compli-
ance with instructions. Finally, participants were asked to recall
List 1, followed by List 2 on separate sheets of paper, with 90 s
allotted for recall of each list. Afterwards, they completed the
Shipley vocabulary test (Zachary, 1991). Thus, the design of the
study was a 2 (age group: young vs. old) X 3 (cue: forget,
remember, or context-change) between-subjects factorial.

Results

Directed forgetting costs. To analyze the costs of directed
forgetting, we conducted an Age Group (older vs. younger) X Cue
(forget, remember, or context-change) between-subjects analysis
of variance (ANOVA) on proportion List 1 recall. The results are
shown in Figure 1. There was a main effect of age group, F(1,
186) = 7.40, MSE = .021, p < .01, > = .038, indicating better
List 1 memory in younger participants (.31) than in older partic-
ipants (.26). There was also a main effect of cue, F(2, 186) = 8.73,
MSE = .021, p < .001, n* =.086, which was moderated by a
significant Cue X Age Group interaction, F(2, 186) = 3.23,
MSE = 021, p < .05, m? =.034, indicating that the effects of the
cue depended on the age of the participant.

To follow up the interaction, we analyzed the effects of the cue
separately for older and younger participants. For younger partic-
ipants, the effect of cue was significant, F(2, 93) = 8.73, MSE =
.022, p < .001, n2 =.158. Follow-up analyses revealed that the
remember group recalled a larger proportion of List 1 items than
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either the forget group, #62) = 4.36, p < .01, or the context-
change group, #62) = 2.00, p = .05. In sum, both the context-
change manipulation and the forget instruction resulted in lower
List 1 recall than the remember instruction for young participants,
replicating earlier results' (Sahakyan & Delaney, 2003; Sahakyan
& Kelley, 2002).

For older participants, the effect of the cue only approached
significance, F(2, 93) = 2.93, MSE = .020, p = .06, n* =.059.
Follow-up tests showed that the remember group recalled a larger
proportion of List 1 items than the context-change group, #(62) =
2.27, p < .05. However, there was no reliable difference between
the remember group and the forget group, #(62) = 1.32, p = .19.
Thus, older adults showed reliable forgetting following a context-
change manipulation, but not after a directed forgetting instruction.
There was also no significant difference between the context-
change group and the forget group, #62) = 1.19, p = .24. How-
ever, more careful inspection of the data revealed that in the entire
sample of older adults, there was one extreme outlier, who scored
over 3.2 standard deviations above the mean. When this data point
was excluded from the analyses, the difference between the
context-change group and the forget group approached signifi-
cance, #(61) = 1.82, p = .07.> The context-change group recalled
fewer items from List 1 (.19) than the forget group (.25) or the
remember group (.30).

Directed forgetting benefits. To analyze the benefits of di-
rected forgetting, we conducted an Age Group (older vs.
younger) X Cue (forget, remember, or context-change) factorial
ANOVA on proportion List 2 recall. Table 1 summarizes the
results. There was a main effect of age group, F(1, 186) = 17.59,
MSE = .019, p < .001, n2 = .086, indicating better List 2 memory
in younger adults (.36) than older adults (.28). There was neither
a significant main effect of cue (F < 1, m? =.007) nor an inter-
action, F(2, 186) = 1.53, MSE = .019, nz =.016. In other words,
there were no directed forgetting benefits in either age group.?

Intrusion errors. To ensure that different rates of intrusion
errors across cue conditions were not responsible for any of our

ORemember
H Forget
O Context Change

Older

Age Group

Proportion of List 1 phrases recalled by age group and cue, Experiment 1. Error bars represent SE.

results, we analyzed the number of intrusion errors on each list
using an Age Group X Cue ANOVA (for means, see Table 2). For
List 2 intrusions onto List 1, the main effect of age group ap-
proached significance, F(1, 186) = 3.23, MSE = 1.38, p = .07,
m? = .018, reflecting more intrusions for older adults (1.14) than
younger adults (.82). There were no other significant effects (all
Fs <'1). For List 1 intrusions onto List 2, there were no significant
effects, although the main effect of age group was in the direction
of more errors for older adults than younger adults.

Discussion

For younger adults, we replicated the List 1 results of earlier
studies (Sahakyan & Delaney, 2003; Sahakyan & Kelley, 2002),
with the remember group recalling more items than the forget
group or the context-change group (see also Delaney & Sahakyan,
2007). However, although older adults showed reliable forgetting
following a context-change manipulation, they did not exhibit
forgetting following a directed forgetting manipulation. The lack
of directed forgetting with older adults is surprising because pre-
vious studies have reported reliable costs with similar samples
(Sego et al., 2006; Zellner & Biuml, 2006).

Although older adults did not show significant directed forget-
ting, they did show forgetting following the context-change ma-
nipulation, which appears to be inconsistent with the context
hypothesis of directed forgetting. If context change underlies

! There was also a significant difference between the forget and the
context-change groups, #(62) = 2.10, p < .05—a point we discuss further
in the General Discussion.

2 The only finding that was affected by the exclusion of the outlier was
that the main effect of cue in older adults’ List 1 recall became significant
(as opposed to approaching significance as reported earlier), F(2, 92) =
4.40, MSE = .018, p < .05.

3 The pattern of results was unaffected by the exclusion of the outlier in
the analyses.
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Table 1
List 2 Recall by Age Group, Condition, and Experiment

Younger Older
Experiment and group M SD M SD
Experiment 1
Remember .37 17 24 13
Forget .38 .14 29 12
Context-change 33 13 .30 13
Experiment 2
Remember 45 .16 .33 .16
Regular forget 45 17 .35 17
Modified forget 37 .14 31 .16

directed forgetting, one would expect to find similar patterns of
forgetting following both the context-change manipulation and
a directed forgetting instruction. However, this reasoning neglects
a critical component of the context-change hypothesis: Initiating a
mental context change in the forget group requires a self-initiated
strategy. In the context-change group, a strategy is already pro-
vided by the experimenter (i.e., engaging in diversionary thought),
whereas in the directed forgetting group it needs to be self-
initiated. Prior research shows that although older adults are ca-
pable of using effective memorization strategies, they do not
spontaneously generate them as often as do younger adults
(Kausler, 1994; West, 1995). Analogously, in the current experi-
ments older adults were capable of using effective forgetting
strategies (i.e., engaging in diversionary thought), but they might
have been less likely to spontaneously do so on their own. An
unprompted comment by one of our older participants provided a
clue as to why our older adults might not be showing directed
forgetting (and also with a title for the article): In response to the
forget instruction she said, “Oh, honey, I already forgot that.” Her
comment led us to consider whether many older adults might
believe that they did not have to do anything in order to forget, and
therefore did not employ any strategy to change context in the
forget group. In other words, we suspected that older adults were
insensitive to the forget instruction because they saw no reason to
try to forget. However, when provided with a strategy (e.g., being
asked to imagine their childhood home), they showed significant
forgetting.

Table 2
Intrusion Errors as a Function of List, Age, and Cue

Experiment 2

Because some of our older adults in Experiment 1 volunteered
that they had not done anything to forget because they were
convinced of their own poor memory, we designed Experiment 2
with two purposes in mind. First, we wanted to prompt older adults
to give verbal reports about their forgetting strategies to see
whether their lack of forgetting was linked to the absence of a
forgetting strategy. Second, we wanted to develop a manipulation
that would undermine their reason for not attempting to forget—
namely, their belief that they would forget automatically because
their memories were poor.

We therefore modified the directed forgetting instruction in an
attempt to reduce older participants’ concerns about their own
memory ability. It is known that older adults have negative ste-
reotypes about the effects of aging on memory (Camp & Pigna-
tiello, 1988; Hertzog & Hultsch, 2000; Hummert, 1990; Kite &
Johnson, 1988; Lineweaver & Hertzog, 1998; Ryan, 1992), and
believe that they will perform more poorly on memory tests
compared to younger adults (Berry & West, 1993; Cavanaugh,
1996; Cavanaugh & Green, 1990; West & Berry, 1994). Negative
beliefs about memory ability sometimes preclude older adults from
engaging in effective strategies. Prior research demonstrates that
when the task is framed in a way that reduces the salience of
memory, age-related differences are significantly reduced or even
eliminated (e.g., Kausler, 1991; Mitchell & Perlmutter, 1986;
Perlmutter & Mitchell, 1982; Rahhal, Hasher, & Colombe, 2001).

For example, Rahhal et al. (2001) presented younger and older
adults with trivia statements followed by immediate feedback
regarding whether they were true or false. Afterwards, participants
engaged in a yes—no recognition test accompanied by a source
judgment for statements identified as old (i.e., indicating whether
they were true or false statements). Although all participants were
expecting an upcoming test, half received instructions emphasizing
the memory nature of the task, whereas the remaining half received
instructions emphasizing the knowledge acquisition aspect of the
task. Age-related differences were present with the memory in-
struction, but were absent with the knowledge instructions.

These findings indicate that concerns about memory ability
could influence older adults’ memory performance. Because neg-
ative stereotypes may have predisposed many older adults to think
that they already forgot List 1 items, we created a modified version

Younger Older
On List 1 On List 2 On List 1 On List 2

Experiment and group M SD M SD M SD M SD
Experiment |

Remember 0.72 .99 0.78 94 0.97 1.05 0.69 0.89

Forget 0.81 97 0.38 .66 1.44 1.45 0.85 .99

Context-change 0.94 1.13 0.59 .76 1.00 1.41 0.77 .90
Experiment 2

Remember 0.97 1.20 1.00 98 1.28 1.80 0.84 1.11

Regular forget 0.69 1.09 0.72 .68 1.44 1.80 1.06 1.16

Modified forget 0.75 1.11 0.69 .82 0.73 1.08 0.83 1.05
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of the directed forgetting instructions to emphasize the need to
attempt forgetting regardless of whether participants felt that they
had already forgotten.

Method

Participants. Another sample of 96 young adults and 96 older
adults were selected from the University of North Carolina—
Greensboro undergraduate participant pool and from community
volunteers recruited in Sun City Center, Florida, respectively.
None of the participants had previously participated in a directed
forgetting study. The mean age was 19.1 (SD = 1.3) for the
younger participants and 74.7 (SD = 5.0) for the older participants.
The older adults had more years of education (M = 14.94, SD =
1.28) than the younger adults (M = 13.50, SD = 1.00), #(189) =
4.15, p < .01, and they also scored higher on the vocabulary test
(M = 35.13, SD = 3.04) compared to younger adults (M = 28.95,
SD = 4.40), 1(189) = 11.28, p < .01. However, there was no
significant difference in the total number of generated words on
the FAS task between older adults (M = 48.5, SD = 14.1) and
younger adults (M = 47.3, SD = 12.7;t < 1).

Materials. Two new lists of 12 action phrases were created.
All phrases were related to camping trips and are listed in Appen-
dix B. We switched from health actions to camping phrases be-
cause the former might have been too self-relevant for older adults
and therefore harder to forget. Each list served equally often as List
1 and List 2.

Procedure.  As in Experiment 1, participants first filled out the
demographic—health questionnaire and completed the FAS task.
They then studied the lists of phrases following the procedure of
Experiment 1. The remember and standard forget groups were the
same as in Experiment 1, with an exception that they did not
engage in a counting task between the two lists because there was
no context-change condition in this study (hence, no need to equate
the time interval between the lists). Instead, we included a new
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Figure 2.

group that received instructions emphasizing the need to try to
forget even if the participants thought they had already forgotten—
the modified forget group. Specifically, they were told,

The list of phrases you just saw was for practice, to familiarize you
with the task and make you comfortable with the length of the list and
the amount of time you have to study each phrase. There is no need
to remember these items; just try to forget them. We have found that
getting practice with the format and types of items is helpful, although
sometimes people mistakenly recall phrases from the practice list, so
you should make an attempt to forget the practice items. Do whatever
you would normally do to forget something you do not want to
remember, even if you think you have already forgotten . ... Now I
am about to show you the real study list. Please read each phrase out
loud and try to remember as many as you can.

In all other respects, the procedures were identical to Experi-
ment 1. Following the memory test, participants provided retro-
spective verbal reports regarding how they complied with the
forgetting instructions and what types of strategies they engaged in
(if at all) in order to forget. Finally, they completed the Shipley
vocabulary test.

Results

Directed forgetting costs. An Age Group (older vs.
younger) X Cue (remember, standard forget, or modified forget)
between-subjects ANOVA was conducted on proportion List 1
recall. The results are shown in Figure 2. The main effect of age
group approached significance, F(1, 186) = 3.64, MSE = .021,
p = .06, m> = .019, in the direction of better List 1 memory for
younger participants (.42) than older (.38). There was a significant
main effect of cue, F(2, 186) = 11.02, MSE = .021, p < .001,
m? = .106, but it was moderated by a significant Cue X Age Group
interaction, F(2, 186) = 5.80, MSE = .021, p < .005, n* =.059,
indicating that the effects of the cue depended on the age of the
participant.

O Remember
B Regular Forget
O Modified Forget

Older

Age Group

Proportion of List 1 phrases recalled by age group and cue, Experiment 2. Error bars represent SE.



STRATEGIC CONTROL OF DIRECTED FORGETTING 627

To follow up the interaction, we separately examined the impact
of the cue on List 1 recall for each age group. For younger
participants, there was a significant main effect of cue, F(2, 93) =
6.95, MSE = .018, p < .005, n2 = .130. Follow-up tests showed
that the remember group recalled more than the standard forget
group, #(62) = 3.63, p < .005, and the modified forget group,
1(62) = 2.35, p < .05. However, the latter two groups did not
differ, #(62) = 1.47, p = .15.

For older participants, there was also a significant main effect of
cue, F(2,93) = 9.52, MSE = .024, p < .001, n2 = .170. However,
unlike for younger participants, there was no significant difference
between the remember group and the standard forget group (r < 1),
replicating the lack of costs reported in Experiment 1. Compared
to the remember group, the modified forget group produced sig-
nificant directed forgetting costs, #(62) = 4.06, p < .01, and also
significantly greater forgetting than the standard forget group,
#(62) = 3.36, p < .001. Thus, we obtained significant directed
forgetting with the older adults, but only using modified instruc-
tions to forget. Furthermore, the modified forget instruction cre-
ated greater amount of forgetting than the standard forget instruc-
tion, but this was observed only with older adults.

Use of any forgetting strategy and directed forgetting costs.
Why did older adults show forgetting only in the modified
forget condition? We coded the retrospective strategy reports of
participants indicating what strategy they were using to try to
forget, grouping them into either “doing nothing” or as “at-
tempting some kind of strategic forgetting.” Figure 3 shows the
proportion of people who reported any sort of strategic forget-
ting as a function of age group and cue; the remaining partic-
ipants reported doing nothing to forget. Using between-subjects
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ANOVA, we analyzed whether the probability of selecting a
deliberate forgetting strategy varied as a function of cue (stan-
dard forget vs. modified forget) and age group (older vs.
younger). A significant main effect of cue indicated that the
standard forget group employed deliberate forgetting strategies
less often (65% of the time) than the modified forget group
(93% of the time), F(1, 89) = 19.86, MSE = .080, p < .001,
m? = .182. Older participants also employed deliberate forget-
ting strategies less often (63% of the time) than younger par-
ticipants (95% of the time), F(1, 89) = 25.92, MSE = .080, p <
.001, m? = .226. However, these effects were moderated by a
significant two-way interaction, F(1, 89) = 24.51, MSE = .080,
p < .001, m* = .216, indicating that younger adults were
equally likely to employ forgetting strategies with the standard
forget cue and the modified forget cue (1 < 1), whereas older
adults employed forgetting strategies less often with the stan-
dard forget cue than with the modified forget cue, #27) = 4.03,
p < .01. In sum, for young participants, virtually everyone tried
to do something to forget, but for older participants, apparently
more prompting was needed in order to engage them in delib-
erate forgetting strategies.

The next question was whether the differences in older adults’
usage of forgetting strategy between the regular forget cue and the
modified forget cue could explain the recall differences between
the two groups. We therefore first regressed out the impact of
strategy usage on older adults’ proportion List 1 recall. After doing
so, there was no longer any significant effect of the cue, F(2,41) =
1.59, MSE = 017, p = .22, n2 = .072. Thus, once the differences
in recall due to strategy were removed, there was no longer any
reliable effect of the cue, indicating that the effects of the different

B Regular Forget
@ Modified Forget

Younger

Age Group

Figure 3. Proportion of participants by age group and cue who reported using a strategy to try to forget,

Experiment 2. Error bars represent SE.
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strategy choices could explain the group differences.* Figure 4
illustrates the impact of forgetting strategies on older adults’ List
1 recall by showing the mean recall rates for those reporting no
forgetting strategy and those reporting a forgetting strategy, re-
gardless of whether they were in the modified forget or standard
forget condition.

Directed forgetting benefits. An Age Group X Cue ANOVA
was conducted on the proportion of List 2 phrases recalled. The
results are summarized in Table 1. A significant main effect of age
group emerged, F(1, 186) = 16.27, MSE = .025, p < .001, n2 =
.080, with older participants recalling a smaller proportion of List
2 phrases (.33) than younger participants (.42). The main effect of
cue was not significant, F(2, 186) = 2.31, MSE = .025, p = .10,
m? = .024, and neither was the Age Group X Cue interaction (F <
1). In other words, no directed forgetting benefits were found in
either age group.

Intrusion errors. As in Experiment 1, an Age Group X Cue
ANOVA was conducted on the number of intrusion errors (see
Table 2). For intrusions onto List 1, only the main effect of age
group approached significance, F(1, 186) = 3.00, MSE = 1.92,
p = .09, m* = .016. It was in the direction of more errors for older
adults (1.15) than younger adults (0.80). No effects approached
significance for intrusions onto List 2.

Discussion

As in Experiment 1, we obtained significant directed forgetting
costs among the younger participants. However, older participants
as a group did not show directed forgetting costs with the standard
directed forgetting instruction. Based on their strategy reports, the
majority of older adults did not deploy any strategy in order to
forget.

When we created a new instruction that emphasized the need to
forget, older adults began to use forgetting strategies and then
showed the typical directed forgetting costs. The new instruction
had no impact on younger adults, who were already using forget-
ting strategies.

A further analysis comparing the standard and modified forget
instructions suggested that the differences could be attributed to
the proportion of people that engaged in a deliberate forgetting
strategy. Many older adults attempted a forgetting strategy follow-
ing the modified instructions than following the standard instruc-
tions. However, even in the modified forget condition some older
participants did not employ any forgetting strategy, and they also
failed to show directed forgetting costs. In contrast, older partici-
pants who engaged in deliberate strategies to accomplish forget-
ting showed significant directed forgetting comparable to those
demonstrated by younger adults.

The results suggest that older adults are capable of intentionally
forgetting things, as found by earlier researchers. However, they
may need to receive instructions that clearly suggest the impor-
tance of trying to forget, irrespective of their perception about their
own memory at that moment. Finally, we did not obtain the
benefits of directed forgetting for either age group.

General Discussion

In two experiments, we obtained neither the costs nor the
benefits of directed forgetting with older adults. These null effects

were observed with both health-relevant action phrases (Experi-
ment 1) and camping-related phrases (Experiment 2). Meanwhile,
younger adults showed significant directed forgetting costs but no
benefits in either experiment.

In Experiment 1, older adults showed forgetting when provided
with a strategy that leads to forgetting (i.e., thinking of something
else between the lists). Unlike younger adults, older adults were
less likely to spontaneously initiate such strategies. Experiment 2
obtained directed forgetting costs with older adults when the
instructions to forget were modified to emphasize the need to
forget even if they felt they had already forgotten. Thus, although
the standard instructions produced nonsignificant results with
older adults, both modified instructions and the experimenter-
provided strategy yielded significant forgetting of List 1 items
comparable in magnitude to younger adults’ forgetting. These
results suggest that the ability to forget unwanted information is
preserved in aging, but that older adults may sometimes require
instructions that emphasize the need to forget.

Our studies demonstrated that directed forgetting does not occur
automatically; rather, it is consciously directed and strategic. Di-
rected forgetting required attempting deliberate forgetting through
strategies such as focusing on other things or self-distraction with
different thoughts. Older adults in our studies were less likely to
engage in behavior that would lead to forgetting of unwanted
information—unlike younger adults, who almost always reported
a strategy for forgetting. Many older adults spontaneously ex-
plained that there was no need to attempt to forget the first list,
because they thought they had already forgotten it. Some typical
comments that older adults volunteered when we asked them about
their strategy for forgetting included “I didn’t attempt to forget
anything because I wouldn’t remember much anyway; I have a bad
memory,” “Forgetting wasn’t worth the effort; I already forgot,”
and “When you age, forgetting doesn’t require effort; it happens all
the time.”

Although the modified forgetting instructions in Experiment 2
did not provide incentive to forget and instead downplayed older
adults’ concerns about their own memory ability, research from
other domains suggests that older adults are quite capable of
controlling their memory performance when instructions provide
incentives against recalling certain types of items (e.g., Castel,
Farb, & Craik, 2007). For example, in one of their experiments,
Castel et al. (2007) had participants study a list of items that were
associated with positive or negative point values. Participants had

4 The reverse analysis—regressing out the effects of the cue and then
examining whether additional variance can be captured by the strategy
usage—showed that strategy accounted for additional variance above and
beyond the cue alone. The analysis involved first performing a one-way
ANOVA on the proportion of List 1 recall in older adults (with cue—
standard vs. modified forget—as the independent variable). Then the
unstandardized residuals from the ANOVA were subjected to an indepen-
dent samples ¢ test that compared participants who reported not engaging
in any forgetting strategy to participants who reported using deliberate
forgetting strategies. The mean for participants using a forgetting strategy
was .033 lower than the group mean, while the mean for participants who
reported using no forgetting strategy was .054 higher than the group mean,
for a total difference of .087, #(27) = 1.99, p = .06. Thus, even once the
effects of the cue were statistically controlled, participants’ strategy
choices affected their List 1 recall.
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Figure 4. Proportion of List 1 recall for older participants as a function of their forgetting strategy, Experiment

2. Error bars represent SE.

to score a high point total by recalling words associated with high
values and avoiding negative value words. Older adults were as
good as younger adults at avoiding recalling items worth negative
points. Conceptually, Castel et al.’s (2007) selective remembering
paradigm shares similarities with directed forgetting task, in which
to-be-forgotten items can be thought of as having negative value
points. However, in directed forgetting tasks, there is typically no
disincentive for mistakenly recalling to-be-forgotten items and
therefore older participants might not perceive the need to forget
those items—especially if they feel they will not remember them
later anyway. Thus, the lack of directed forgetting among older
adults may be linked to the lack of incentives to forget rather than
older adults’ core competencies.

Mechanisms Mediating Decisions to Engage
in Forgetting Strategies

Whereas older adults often expressed to us that they feel they
already forgot (in response to forget instruction), younger adults in
contrast used to say, “How am I going to forget these words once
they are in my head?” These comments suggest that people’s
decisions to use deliberate forgetting strategies likely involve
metacognitive processes. Participants might rely on mnemonic
cues derived from online processing of List 1 items to predict how
much they will remember on the test (e.g., Koriat, 1997) and use
those predictions to decide whether or not to employ forgetting
strategies. For example, the ease with which items are retrieved
during learning affects the experience of knowing and serves as a
basis for recall prediction (Benjamin & Bjork, 1996). Older adults
may have underestimated how many List 1 items they remembered
because they typically have ineffective retrieval. They either make
only a cursory attempt to retrieve (e.g., Jacoby, Shimizu, Vela-
nova, & Rhodes, 2005) or avoid retrieval-based strategies alto-
gether (e.g., Touron & Hertzog, 2004). If their memory monitoring
yielded pessimistic predictions of future recall, they would be less
likely to initiate strategic behaviors to comply with forgetting
instructions. Negative stereotypes might also interfere with mon-
itoring by preoccupying older adults with concerns and worries

about their memory, diminishing resources devoted to monitoring.
Activating negative stereotypes impairs performance on other cog-
nitive tasks (e.g., Steele & Aronson, 1995; Rahhal et al., 2001).

Recall predictions can also be based on inferences from beliefs
or theories about one’s competence (Kelley & Jacoby, 1996;
Koriat, 1997). Koriat, Bjork, Sheffer, and Bar (2004) showed that
younger adults are oblivious to the effects of forgetting and do not
spontaneously consider the notion of forgetting when making
recall predictions. However, this may be different for older adults
given that the notion of memory decline with age is more salient
for them. Upon receiving the forget instruction, older adults could
have activated the notion of forgetting and relied on preexisting
beliefs about their memory ability, rather than engaging in a more
effortful process of memory monitoring. More research is needed
to examine how metacognitive predictions of recall relate to mem-
ory performance in tasks that emphasize forgetting as opposed to
remembering.

Our participants were slightly older than Sego et al.’s (2006)
participants and Zellner and Béauml’s (2006) participants. There-
fore, one might suspect that only old—old participants were insen-
sitive to directed forgetting, whereas young—old participants
showed significant directed forgetting. A median split analyses on
age showed that the young—old participants recalled the same
amount in the remember condition (.37) as in the forget condition
(.36). For the old—old participants, there was a numerical trend
toward directed forgetting (.36 vs. .30), but it was not significant,
#(63) = 1.44, p = .17. Thus, it is unlikely that the difference in
findings was driven by the slightly older sample in the current
studies. If anything, the reverse was true in our study.

Finally, older adults’ insensitivity to directed forgetting could be
potentially related to their diminished working memory capacity
(e.g., Hale, Myerson, Emery, Lawrence, & DuFault, 2007). Prior
research showed that people with low working memory capacity
are less likely to show directed forgetting costs and context-change
costs than people with high working memory capacity (Delaney &
Sahakyan, 2007; Soriano & Bajo, 2007). However, the presence of
costs in older adults in earlier studies and also the use of our
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modified forgetting instructions underscores the dissimilarity be-
tween older adults and low-span younger adults (see Sego et al.,
2006; Zellner & Bauml, 2006). Low-span younger adults likely
show deficits in intentional forgetting for different reasons than the
strategy-based effects observed here, because unlike older adults,
low-span younger adults show little forgetting even when a strat-
egy of engaging in diversionary thought is provided to them.

What Accounts for the Absence of Directed
Forgetting Benefits?

In our studies, we initially observed nonsignificant directed
forgetting with older adults, but with additional prompting and
emphasizing the need to forget, older adults showed significant
directed forgetting that was comparable in magnitude to that of
younger adults. We suspect that participants in the Zellner and
Bduml (2006) and Sego et al. (2006) studies might have been more
likely to spontaneously engage in effective forgetting strategies
than our participants. Our older adults have been inadvertently
primed with stereotypes about memory and aging because the
recruitment procedures and the consent forms specified that we
were interested in examining memory changes across lifespan.

Neither of our experiments obtained directed forgetting benefits
in younger or older adults. Reports of failures to detect the benefits
of forgetting (despite obtaining significant costs) are growing in
the literature, and our understanding of the mechanisms that pro-
duce the benefits is incomplete. To date, the two main accounts of
the directed forgetting benefits are the interference reduction ac-
count and the strategy change account.

The interference reduction account attributes the benefits to
reduced proactive interference on List 2 in the forget group that
occurs either from inhibition of List 1 items (e.g., E. L. Bjork &
Bjork, 1996), or from contextual differentiation between the lists
(Sahakyan & Kelley, 2002). The strategy change account attributes
enhanced List 2 recall in the forget group to the choice of better
encoding strategies (Sahakyan & Delaney, 2003, 2005). In the
current studies, either account can potentially explain the absence
of benefits in either age group.

We suspect that the choice of related materials partly accounts
for our failure to detect the benefits. In one of their studies, Zellner
and Biuml (2006) also reported nonsignificant benefits in either
age group with semantically related lists. Findings from cued recall
(e.g., using A-B, A-B’ paradigm; for reviews, see Anderson &
Neely, 1996) and free-recall studies (Sahakyan & Goodmon, 2007)
indicate that semantic relationships between lists drastically reduce
interference compared to unrelated lists. Because our stimuli in-
cluded short lists of related actions, they might have accumulated
little interference in the remember group, leaving insufficient room
to detect the directed forgetting benefits. Interestingly, although
older adults are more vulnerable to interference than younger
adults (for reviews, see Lustig & Hasher, 2006; Kane & Hasher,
1995), they also showed no benefits in the modified forget condi-
tion despite showing the costs. These findings provide another
demonstration that the costs and the benefits of directed forgetting
are not always observed together.

The strategy change account provides a different interpretation
for the benefits. When study lists include unrelated items, forget
participants often report switching to encoding strategies that
interrelate list items (e.g., Sahakyan & Delaney, 2003). Our se-

mantically related phrases may have made it difficult to discover a
better encoding strategy in the forget group. Alternatively, partic-
ipants may not perceive a need to change their study strategy
because related items seem easier to learn than unrelated items
(which could also explain the absence of the benefits).

Effectiveness of the Context-Change Instruction

In prior published studies, we reported similar amounts of
forgetting following context-change and directed forgetting in-
structions. To create mental context change, we often instruct
participants to think about their childhood home and describe it
aloud. Recent research shows that this instruction is more effective
the further back in time participants mentally travel—specifically,
imagining one’s childhood home impairs memory more than imag-
ining one’s current home (Kelley, Zimmerman, Delaney, & Sa-
hakyan, 2007). Because context naturally drifts with the passage of
time, thinking about more temporally distant events should pro-
duce larger context changes than recent events.

In Experiment 1, younger adults showed less forgetting follow-
ing a context-change instruction than a forget instruction. Our
young participants were drawn from two different universities—
the University of Florida and the University of North Carolina—
Greensboro. The latter is a commuter campus, where many stu-
dents attend school while living at their parents’ home. Thus,
instructions to imagine their childhood home may have been less
effective for them as a context change task as it was their current
house. Including university as a factor in List 1 analyses produced
a significant interaction with cue, F(2, 90) = 4.68, p < .05. The
University of North Carolina—Greensboro participants showed no
context-change effect, but were identical to the University of
Florida participants in the forget and remember groups. Excluding
the University of North Carolina—Greensboro participants elimi-
nated the differences between the context-change and forget
groups for young participants (p = .23).

The hypothesis that mentally traveling into a distant past produces
more forgetting gained some support also in older adults. In the
context-change group, a significant negative correlation was found
between the chronological age (ranging from 65 to 85 years old) and
List 1 recall (r = —.38, p < .05). In other words, the older participants
were, the more mentally traveling back in time hurt their recall. Either
mentally traveling into a distant past produced a larger change of
context for them, or alternatively old—old participants may be less
likely to spontaneously reinstate List 1 context during the test, which
could also enhance the magnitude of forgetting.

Conclusions

Our studies showed that forgetting strategies play an important
role in directed forgetting. Other populations also show reduced
directed forgetting, such as frontal lobe patients (e.g., Conway &
Fthenaki, 2003), adults with attention-deficit/hyperactivity disor-
der (e.g., White & Marks, 2004), and children (e.g., Harnishfeger
& Pope, 1996). Reduced directed forgetting among these popula-
tions is often attributed to underdeveloped or impaired inhibitory
abilities (but cf. Delaney & Sahakyan, 2007, for a competing view
suggesting impaired contextual binding or shifting). However, if
formulating a conscious strategy is central to intentional forgetting,
then perhaps these populations have difficulty formulating or
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initiating a forgetting strategy. A context-change manipulation
(which provides a forgetting strategy) or a modified forget instruc-
tion (which circumvents the choice to attempt forgetting or not)
might lead to successful directed forgetting in other populations.
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STRATEGIC CONTROL OF DIRECTED FORGETTING

Appendix A

Action Phrases Used in Experiment 1

List A

List B

Swallow an aspirin
Rub ointment
Change the bandage
Draw a bath

Donate blood

Get a chest x-ray
Call an ambulance
Brush the teeth
Check your pulse
Show insurance card
Drink orange juice
Heat the electric blanket

Apply the eye drops
Adjust the hearing aid
Push the wheelchair
Take your temperature
Measure your cholesterol
Buy vitamins

Weigh yourself

Sniff nasal spray
Massage the shoulders
Get an eye exam

Get a flu shot

Read the medical report

Appendix B

Action Phrases Used in Experiment 2

List A

List B

Throw the Frisbee
Climb a mountain
Ride your bike
Wear sunglasses
Fly a kite

Paddle the canoe
Eat a granola bar
Fold the map
Catch fish

Apply mosquito repellant
Gaze at the stars
Pick some berries

Extinguish the campfire
Tie a rope

Strike a match

Check the compass

Zip the sleeping bag
Put on your backpack
Chop firewood

Boil some water

Pitch the tent

Roast the marshmallows
Have a picnic

Tell ghost stories
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