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Recall order determines the magnitude of directed
forgetting in the within-participants list method

JONATHAN M. GOLDING and LAWRENCE R. GOTTLOB
University of Kentucky, Lexington, Kentucky

In three experiments, we investigated the effect of recall order on directed forgetting when the
within-participants list method is used. Experiment 1 showed that participants tend to recall to-be-
remembered (R) items before to-be-forgotten (F) items when they can recall items in any order. In Ex-
periment 2, recall order was manipulated (F-R or R-F). The results showed that only the R-F order led
to directed forgetting. Finally, in Experiment 3, recall order was also manipulated, and half of the par-
ticipants were explicitly instructed to use a relational strategy when both F and R items were presented.
Again, only the R-F order led to directed forgetting. These results demonstrate that directed forgetting
under the list method hinges on the output order in which participants recall the F and R information.
Thus, output order should be taken into account by researchers investigating specific mechanisms that

lead to directed forgetting.

Directed forgetting is a robust cognitive finding that
has been investigated for over 30 years (for recent re-
views, see Bjork, 1998; Golding & Long, 1998; MacLeod,
1998). In studies of this phenomenon, individuals are
presented with some information that is subsequently
designated as to be forgotten (F) or irrelevant through the
use of a forget cue. Other information is designated as to
be remembered (R) or relevant. The effectiveness of the
forget cue is shown by lower memory for the F informa-
tion and higher memory for the R information than when
the forget cue is not presented. Moreover, research has
indicated that the lower recall of the F information is not
the result of demand characteristics (i.e., participants
simply withholding F items during memory tasks; see
Bjork & Woodward, 1973; MacLeod, 1999; Woodward
& Bjork, 1971). It has been suggested that these forget
cues serve to reduce proactive interference and thus allow
for the adaptive use of memory (see Anderson & Milson,
1989; Kraemer & Golding, 1997).

Research on directed forgetting has primarily used two
presentation methods: the item method (where a mem-
ory cue is presented following each item) and the list
method (where a memory cue is presented following a
list of items; see MacLeod, 1998). In the list method, F
and R words are presented in separate lists, and the F in-
struction is given (typically) after the first list (e.g., Bjork,
1972; Geiselman, Bjork, & Fishman, 1983). List method
directed forgetting can be operationalized in two ways,
corresponding to two different experimental designs. In
a within-participants design, the goal is to examine an in-
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dividual’s performance on a (first) F list, as compared
with a (second) R list. MacLeod (1998, p. 5) labels this the
“R-F difference.” Alternatively, one can use a between-
participants design in which the performance of a group
receiving an F instruction (F list followed by R list) is
compared with a group that does not receive this instruc-
tion (R list followed by R list). In this design, performance
on the F list for the forget group is compared with that on
the first R list for the remember group, and performance
on the R list for the forget group is compared with that
on the second R list for the remember group. MacLeod
(1998, p. 5) refers to the between-participants design as a
“cost/benefits analysis.” The present study was designed
to use the within-participants list method in order to ex-
plore a possible mechanism that may also exist in other
directed-forgetting designs: the effect of recall order.

The results from list method studies (both within- and
between-participants methods) have often been attrib-
uted to retrieval inhibition. For example, Geiselman et al.
(1983) found directed forgetting of both intentionally
and incidentally learned words from List 1 and concluded
that access to all of the List 1 items was inhibited by the
forget instruction (see also Basden, Basden, & Gargano,
1993; Bjork, 1989, 1998). Further support for retrieval
inhibition in the list method comes from a categorization
task used by Geiselman et al. to determine whether par-
ticipants could correctly judge whether a word that was
recalled was an F or an R word. It was shown that par-
ticipants had a difficult time categorizing F words as F
words, but not categorizing R words as R words; it ap-
peared that retrieval routes to the F words were disrupted.
Basden et al. (1993) argued that relational processing is
associated with the list method, in that participants are
presumably trying to relate the words to each other and
encode the items together, which may facilitate efforts to
inhibit a list of F words.
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Recently, researchers have questioned retrieval inhi-
bition as the sole mechanism for directed forgetting. It
has lately been suggested that other mechanisms could
also be implicated, including context change (Sahakyan
& Kelley, 2002) and disrupted retrieval (Basden, Bas-
den, & Morales, 2003; see also MacLeod, Dodd, Sheard,
Wilson, & Bibi, 2003). In addition, a complete account
of directed forgetting should identify potential sources
of variance introduced by the experimental procedure it-
self. Recall order is one such variable. In the present
study, we tried to determine whether directed forgetting
in the list method is at least partially attributable to the
order of recall of the F and R items and is not just the re-
sult of instructions to forget. Such a finding has impor-
tant implications, for it could call into question whether
the magnitude of the effects found in previous list method
studies were completely attributable to directed forgetting.

To investigate the effect of recall order on directed for-
getting, one must take a step back to think about the list
method itself. After the F and the R lists have been pre-
sented, participants in the F condition must (typically,
after a delay) recall both the F and the R lists. The par-
ticipants are told to recall all of the items, including
those they were instructed to forget. In most directed for-
getting studies in which the list method has been used,
the order in which the F and R items should be recalled
has not been specified and has not been measured. By
allowing participants to recall the F and R words in any
order, it is possible that the words are recalled in a ran-
dom order. It is also possible, however, that participants
choose a specific recall order, such as R—F or F-R. For
example, because the R list is almost always presented
after the F list, participants may take advantage of re-
cency and start their recall with the R words, followed by
the F words. This recall order would lead to apparent for-
getting of the F words, but it might have more to do with
output interference than with retrieval inhibition per se.
That is, it might be that the R items are recalled well be-
cause they are recalled first (and hence, have very little
proactive interference) and that the F items are recalled
poorly because of the increasing proactive interference
at output. Consequently, participants who use an F-R re-
call order may show an apparent reduction of directed
forgetting.

The possibility that recall order affects directed for-
getting has received some attention, but only by those
who have used the between-participants list method.
They have either measured output order or manipulated
recall order directly. Geiselman et al. (1983, Experi-
ments 1-3) correlated the order in which the F words
were recalled with the order in which these were pre-
sented. They found that recall order and presentation
order for the F words were “relatively unrelated” (p. 64),
in contrast to the R words for the group receiving the for-
get cue; for participants instructed to remember both
lists, correlations were highly significant across both
lists. These measures, however, appear to measure the
presentation-order/output-order correlation only within
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a particular F or R list. There was no measure of whether,
across the lists, the participants chose to recall F or R
words first or last. In their Experiment 4, Geiselman
et al. had the participants recall the words in a specified
order (F-R or R—F). They reported no interaction of this
manipulation with whether the participants had to forget
List 1 or not. It is difficult to accurately assess these re-
sults, however, because the recall order results were not
presented.

Recall order has also been examined by Sahakyan,
using the between-participants list method. In three of
these studies (Sahakyan & Delaney, 2003; Sahakyan,
Delaney, & Kelley, 2004; Sahakyan & Kelley, 2002),
participants were asked to recall the presented words,
using a List 1-List 2 order (the List 2-List 1 order was
not included in the design). There was evidence of di-
rected forgetting in each of these studies. In addition, Sa-
hakyan and Kelley found that participants made very few
intrusions of R items when recalling the F list and vice
versa (i.e., high categorization performance). In a very
recent study (Sahakyan, 2004), participants were pre-
sented with three lists of F or R words (F~R~R, R-F-R,
or R-R-R). Following presentation, the participants had
to recall the words using a List 1-List 2—List 3 or a List 2—
List 1-List 3 order. This study, however, was inconclu-
sive regarding the effects of recall order; apparently,
there were no effects, because none involving recall order
was reported.

The previous studies in which recall order has been in-
vestigated cast doubt on it as an influence on directed
forgetting. However, the absence of data (Geiselman
et al., 1983; Sahakyan, 2004), lack of complete recall
order manipulation (Sahakyan & Delaney, 2003; Sa-
hakyan et al., 2004; Sahakyan & Kelley, 2002), and lack
of full data analysis (Sahakyan, 2004) make the effect of
recall order equivocal. In addition, the use of the
between-participants list method may obscure recall
order effects if they exist, because manipulation of recall
order adds a third factor to an already complex nested
(repeated measures) design. Experiments in which recall
order is fully manipulated may lack the power to detect
the three-way interactions that would confirm the influ-
ence of recall order on directed forgetting. A more pow-
erful test can be constructed using the within-participants
list method, in which recall order is added as a factor. Ef-
fects of recall order on directed forgetting, in this design,
would be detected as two-way interactions between type
of list (F or R; a within-participants factor) and recall
order (F-R or R-F; a between-participants factor).

In the present study, recall order and directed forget-
ting were investigated in several experiments, using the
within-participants list method. In Experiment 1, the
participants followed the typical within-participants list
method procedure. Most important, at recall, the partic-
ipants were not told in which order to recall the items. It
was predicted that there would be a bias toward an R—F
recall order and that this order would be associated with
directed forgetting. In Experiment 2, recall order was
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systematically manipulated; half of the subjects received
an R—F order, and half received an F-R order. Because
of presumed output interference, the results might lead
to an interaction in which the R-F recall order leads to
directed forgetting but the F-R recall order does not lead
to directed forgetting.

In Experiment 2, categorization performance was also
measured to determine whether recall order impacts the
ability to correctly identify whether a recalled word was
F or R. It was predicted (on the basis of Geiselman et al.,
1983) that output interference would lead to poorer cat-
egorization performance for F words in the R—F recall
condition. Conversely, in the F-R recall condition, F
words would be categorized relatively well, because
there would be little output interference. Finally, in Ex-
periment 3, recall order again was manipulated, along
with the strategy the participants used to process the
words at encoding, in order to determine whether greater
relational processing would interact with recall order. On
the basis of Basden et al. (1993), if participants related
words together, retrieval inhibition should be obtained
regardless of recall order. However, it was possible that
any impact of recall order would override the influence
of processing strategy.

EXPERIMENT 1

Method

Participants. The participants included 20 undergraduates from
the University of Kentucky, who received partial course credit for
participating.

Design. The experiment manipulated a single within-participants
variable (word type) with two levels: F and R words. The primary
dependent measure was recall of the F and R words.

Materials. The materials included a list of 20 unrelated concrete
words: pawn, fork, jail, jug, pants, tent, lung, floss, seesaw, robot,
noose, giraffe, raccoon, windpipe, wool, yeast, gown, beaker, ramp,
and porpoise. The list of words was split into two parts. For each
participant, half of the list was presented as R, whereas the other
half of the list constituted the F words, and vice versa.

Procedure. The participants were initially informed via the com-
puter that they were participating in a memory experiment in which
words would be presented on PC computers. They were told that
words would be presented for 5 sec apiece and that there would be
a l-sec blank interval between words. The words were then pre-
sented (12-point white text in the center of a black screen). When
the participants completed List 1, they were told via the computer
the following (from Basden et al., 1993; Geiselman et al., 1983):

What you have done so far has been practice; therefore, you should for-
get about all of the to-be-learned words that have been presented. The
list you will see next is the one we want you to remember, so forget the
practice list and concentrate on this new list.

This instruction stayed on the screen for 15 sec. The second list
was then presented. After the second list was presented, the partic-
ipants engaged in a distractor task for 2 min (drawing and labeling
a map of the United States) to eliminate any short-term memory ef-
fects. Following this task, the participants were asked to write down
all of the words that they had been presented, regardiess of the in-
struction in the middle of the list. They were given 4 min to recall
the words. This time frame was based on extensive pilot testing that
indicated that 2 min per list were required for participants to ex-
haust their ability to recall words.

Results and Discussion

A repeated measures analysis of variance (ANOVA)
was conducted on the number of R and F words correctly
recalled (word type). This analysis yielded a significant
main effect of word type [F(1,19) = 4.43, MS, = 0.03,
p <.05]. The participants recalled a higher proportion of
R words (M = .45, SD = .18) than of F words (M = .34,
SD = 45). A correlation was computed on the serial po-
sition of each word on the recall list and whether a word
was presented as F or R. If the participants tended to re-
call R words first, this correlation should be negative,
because the R words were presented as the second list.
The correlation confirmed this prediction [r(158) =
—.23, p < .01]. It should also be noted that the majority
(N = 14) of the 20 participants (70%) started their recall
with an R word. A Mann—Whitney U statistic (Marasci-
ulo & McSweeney, 1977) on the recall order, which mea-
sures the serial recall position of the F and R words, also
indicated that 60% of the participants showed a bias to-
ward recalling R words before F words. These results in-
dicate that, given free choice, the majority of participants
will start their recall with R words and that this choice
will typically lead to directed forgetting. What will hap-
pen if participants do not have a choice on the order of
recall, but this order is set for them? This question was
addressed in Experiment 2.

EXPERIMENT 2

In this experiment, recall order was manipulated. Half
of the participants had the recall order F-R, whereas the
other half had the recall order R—F. On the basis of the
logic presented earlier concerning output interference
and the results from Experiment 1, it should be the case
that the R—F recall order will lead to greater directed for-
getting than the F-R recall order. This prediction would
manifest itself in a significant word type X recall order
interaction. In addition, the later recall of F words in the
R-F condition should lead to lower categorization per-
formance for F words. That is, when the participants
were asked to recall R words, they should recall only R
words, and not F words, whereas recall for F words should
contain a relatively high number of R contaminants.
Once again, a significant word type X recall order inter-
action for this dependent variable would be predicted.

Method

Participants. The participants included 40 undergraduates from
the University of Kentucky. They received partial course credit for
participating. None of these individuals had participated in Exper-
iment 1,

Design. The experiment consisted of a 2 (word type) X 2 (recall
order) mixed factors design. The within-participants factor of word
type had two levels (R and F words), and the between-participants
factor of recall order had two levels (R—F and F-R). The primary
dependent measure was recall of the F and R words. A secondary
measure was whether a recalled word was categorized correctly as
an F or an R word.

Materials and Procedure. The same materials and procedure
were used as in Experiment 1, except that, at recall, half of the par-
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ticipants were initially instructed to recall the words from List 1
(i.e., the words they had been instructed to forget). This instruction
was written at the top of their recall sheet. After 2 min, these par-
ticipants were then asked to recall the words from List 2 (i.e., the R
words). Again, the recall list instruction was written at the top of
their recall sheet. The other half of the participants received the op-
posite recall order (R-F).

Results and Discussion

Correct recall. Consistent with most directed forget-
ting studies, any word that was recalled was scored as
correct even if it was recalled on the opposite list. For
example, an F word recalled on the R recall sheet was
scored as a correctly recalled F word. However, this F
word would be scored as an incorrect categorization. An
initial examination of recall was conducted to determine
whether the participants always began their recall of the
F words and the R words with an appropriate word. For
the F~R condition, this was always the case. For the R—F
condition, there were 3 participants who began their R
list recall with an F word and 3 participants who began
their F list recall with an R word.

Next, a 2 (word type) X 2 (recall order) mixed factors
ANOVA was conducted on the proportions of R and F
words recalled. This analysis yielded a significant word
type X recall order interaction [£(1,38) = 6.00, MS, =
0.04, p < .05]. As can be seen in Table 1, the participants
in the R-F condition showed evidence of directed for-
getting. Recall of F words was lower than recall of R
words [#(19) = 3.23, p < .01]. Conversely, there was no
evidence of directed forgetting for the F—R condition. In
fact, recall of F words was (nonsignificantly) higher than
recall of R words [#(19) < 1]. Also, recall of F words was
higher in the F-R condition than in the R—F condition
[¢(38) = 2.02, p = .05], but recall of the R words did not
differ significantly across the two recall order conditions
[#(38) = 1.23, p = .27]. It should be noted that, consis-
tent with the above analysis, only 40% of the participants
in the F-R condition showed evidence of directed for-
getting (i.e., R > F), as compared with 75% of the par-
ticipants in the R—F condition [y2(1) = 5.01, p < .05].

Categorization. For each participant, F and R cate-
gorization scores were calculated. For F words, this score
was correct F categorizations (i.e., recalling an F word as
an F word) divided by the total number of F words re-

Table 1
Experiment 2: Proportions Correct for Forget (F)
and Remember (R) Words (With Standard Deviations)
as a Function of Recall Order

F Words R Words
Recall Order M SD M SD
Recall
R-F .40 Sl 52 23
F-R 92 23 49 .26
Categorization
R-F 45 40 .93 519
F-R .92 A5 93 .14
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called. For R words, this score was correct R categoriza-
tions divided by the total number of R words recalled. A
2 (word type) X 2 (recall order) mixed factors ANOVA
was conducted on the proportions of R and F words cor-
rectly categorized. This analysis yielded a significant
main effect of word type [F(1,38) = 23.83, MS, = 0.05,
p <.01}.

The main effect was qualified by a significant word
type X recall order interaction [F(1,38) = 22.95, MS, =
0.05, p < .01]. As can be seen in Table 1, only the par-
ticipants in the R-F condition had a problem categoriz-
ing F words. Follow-up comparisons indicated that cate-
gorization of F words in the R—F recall order condition
was lower than categorization of R words in this condi-
tion [#(19) = 5.38, p < .001]. For the F-R recall order,
categorization of F and R words was not reliably differ-
ent [#(19) < 1]. Finally, F words in the R—F recall order
condition were not categorized as well as F words in the
F-R recall order condition [#38) = 4.88, p < .01]. The
categorization of R words was the same in the R—F con-
dition and the F—R condition [#(38) < 1].

These results indicate the important role that recall order
can play in directed forgetting, using the list method. Only
when the participants initially recalled R words was there
evidence of directed forgetting in the form of higher recall
for R words than for F words. In this way, the present re-
sults support the findings of Experiment 1 that beginning
recall with R words leads to some degree of output inter-
ference for F words. The absence of a crossover interaction
(e.g., R > F for the R-F group and ¥ > R for the F-R
group) indicates that the results likely were due not only
to this interference. Still, the findings in Experiment 2
raise questions about whether previous directed forget-
ting studies in which the list method has been used have
shown forgetting due to retrieval inhibition (e.g., Basden
etal., 1993) or whether the results were due to a method-
ological artifact.

EXPERIMENT 3

In Experiment 3, we continued to investigate the im-
pact of recall order on directed forgetting when the list
method is used, by examining the possibility that the re-
sults of the earlier experiments were influenced by how
the participants processed the words during presentation.
Specifically, as was stated earlier, during list method
presentation, participants are assumed to process the
words in a relational manner (e.g., Basden et al., 1993).
That is, as each word in a list is presented, it is related to
the other words in the list. With regard to F words, relat-
ing words makes inhibiting or blocking access to the re-
lated group of words much easier than would be the case
if the words were processed in a distinctive or one-by-
one fashion. [t is interesting, however, that although the
list method of presentation has been assumed to encour-
age relational processing, there have been no explicit in-
structions to participants to use such processing in pre-
vious directed forgetting research nor any measure (even
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self-reporting) of whether relational processing has been
employed. Thus, it is not clear whether participants ac-
tually use such processing and whether such processing
leads to retrieval inhibition,

In this experiment, the participants were given explicit
instructions to either relate words together or not. In ad-
dition, the recall order manipulation used in Experi-
ment 2 was included in the design. It was possible that
instructions to relate words would be the catalyst for re-
trieval inhibition and that this might interact with recall
order. Thus, it might be that participants who received
explicit relate instructions would show greater directed
forgetting than participants who did not. However, it was
also possible that relational processing would have no ef-
fect on the retrieval of F and R items from memory.

Method

Participants. The participants included 80 undergraduates from
the University of Kentucky. They received partial course credit for
participating. None of these individuals had participated in Exper-
iment { or 2.

Design. The experiment consisted of a 2 (word type) X 2 (recall
order) X 2 (relate) mixed factors design. Word type and recall order
had the same levels as in Experiment 2. Relate had two between-
participants levels: explicit instructions to relate words together as
they were presented or no such instructions. The same dependent
measures were used as in Experiment 2.

Materials and Procedure. The same materials and procedure
were used as in the previous experiments, except that half of the
participants were given the following instructions prior to the words
being presented:

To remember the words we would like you to try a specific memory

strategy. We would like you to relate the words together. You can do this

by seeing how the words relate to one another. You might also try
putting the words together to make a story or think about the items de-
scribed by the words as part of a picture.

To determine the impact of the instructions above, the partici-
pants were asked at the end of the experiment how they had tried to
learn both the F and the R words.

Results and Discussion

The results showed that the participants followed the
instructions. Of the 40 participants instructed to use re-
lational processing, 33 (83%) stated that they had used
some type of relational strategy (e.g., relating the words
together in a story) when learning both the F and the R
words. However, for the participants given no relational
processing instruction, only 17 of the 40 participants
(43%) had used some type of relational strategy when
learning both the F and the R words. The instructions in-
fluenced the relational strategies [¥2(1) = 13.65, p <
0017

Correct recall. Once again, an initial examination of
recall was conducted to determine whether the partici-
pants always began their recall of the F words and the R
words with an appropriate word. For the F-R condition,
this was always the case. For the R—F condition, there
was | participant who began his initial list recall with a
word from the inappropriate list.

A 2 (word type) X 2 (recall order) X 2 (relate) mixed
factors ANOVA was conducted on the proportion of R
and F words recalled. (Again, any word recalled was
scored as correct even if it was recalled on the opposite
list.) This analysis yielded a significant main effect of
word type [F(1,76) = 6.25, MS, = 0.05, p < .05]. This
main effect was qualified by a significant word type X
recall order interaction [F(1,76) = 12.05, MS, = 0.05,
p < .01]. As can be seen in Table 2, this interaction was
the result of directed forgetting for the R—F recall order,
but no directed forgetting for the F-R recall order—the
same pattern as in Experiment 2. Follow-up comparisons
showed that for the R—F condition, recall of R words was
higher than recall of F words [#39) = 4.30, p < .01].
Conversely, for the F-R condition, recall of R words was
not reliably different from recall of F words [#(39) < 1].
In addition, recall of F words was higher in the F-R con-
dition than in the R—F condition [#(78) = 1.97, p = .05],
and recall of the R words was greater in the R—F condi-
tion than in the F-R condition [#78) = 2.41, p < .05].
Only 52% of the participants in the F-R condition showed
evidence of directed forgetting (i.e., R > F), as com-
pared with 73% of the participants in the R—F condition,
although the difference was not significant [y2(1) =
3.41,p <.07].

Like the results in Experiment 2, these results show
the important role that recall order can play in directed
forgetting, using the list method; there was directed for-
getting only for the R—F recall order. In addition, in-
structing the participants to use a mnemonic that stressed
relating words together did not lead to either a main ef-
fect or an interaction with recall order.

Categorization. A 2 (word type) X 2 (recall order)
mixed factors ANOVA was conducted on the proportions
of R and F words correctly categorized. As in Experi-
ment 2, this analysis yielded a significant main effect of
word type [F(1,75) = 8.00, MS, = 0.06, p < .01]. This
was qualified by a significant word type X recall order
interaction [F(1,75) = 10.56, MS, = 0.06, p < .01]. As
can be seen in Table 2, it was again the case that the low-
est categorization score was for the participants in the
R-F condition categorizing F words. Follow-up compar-
isons indicated that categorization of F words in the R—F

Table 2
Experiment 3: Proportions Correct for Forget (F)
and Remember (R) Words (with Standard Deviations)
as a Function of Recall Order

F Words R Words
Recall Order M SD M SD
Recall
R-F 43 A5} .63 2
F-R .54 .24 .50 25
Categorization
R-F .76 .35 1.00 .00
F-R 91 .23 .89 .24
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condition was lower than that of R words [#(77) = 2.16,
p < .05]. Unlike in Experiment 2, the categorization of
R words was reliably higher in the R—F condition than in
the F-R condition [#(77) = 2.80, p < .01]. Finally, for
the R-F condition, the categorization of F words was
lower than the categorization of R words [#(38) = 4.17,
p < .01], but for the F-R condition, categorization scores
for R words and F words were not reliably different
[#(39) < 1].

GENERAL DISCUSSION

In the present study, we investigated the effect of recall
order on directed forgetting, using the within-participants
list method of presentation. There were several important
findings from the three experiments in this study. First,
in a typical within-participants list method directed for-
getting experiment in which the participants were free to
recall F and R words in any order, there was a tendency
for participants to choose an R—F recall order. Second,
when recall order was set for the participants as either
R-F or F-R, directed forgetting was found only with the
R-F recall order. Third, forcing the participants to use a
relational strategy to process both F and R words did not
overcome the impact of recall order on directed forgetting.

These results provide additional evidence that retrieval
inhibition may not be the only mechanism underlying di-
rected forgetting when the list method is employed. Pre-
viously, directed forgetting researchers have generally
assumed that the list method encourages relational pro-
cessing of the F and R lists of words and that this pro-
cessing leads to retrieval inhibition of the F list. Such in-
hibition was thought to lead to lower F recall than R
recall and an inability to categorize F words as F words,
due to a disruption in retrieval routes (Geiselman et al.,
1983). Although the present results do not rule out some
role of retrieval inhibition or some other cognitive mech-
anism, especially given the absence of a crossover inter-
action in Experiments 2 and 3, they do indicate that in
some previous directed forgetting research in which the
list method has been used with unconstrained recall, the
results have been affected by recall strategy (i.e., the
order of recall).

What other cognitive mechanisms may lead to directed
forgetting when the list method is used? Basden and Bas-
den (1998; see also Basden et al., 2003) have investi-
gated the strategy disruption hypothesis. This hypothesis
states that the forget cue causes the participant to aban-
don his or her retrieval strategy based on List 1 items and
to develop a revised retrieval strategy tailored to List 2
items. List 1 items, in this account, are not inhibited but
suffer from reduced accessibility. Similarly, Sahakyan
and Kelley’s (2002) context change hypothesis states that
directed forgetting is the by-product of changes in men-
tal context between study of List 1 and study of List 2.
In fact, they have shown that it is possible to obtain ef-
fects similar to directed forgetting by having participants
mentally change contexts, not by instructing them to for-
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get List 1. It should be noted that the idea of a shifting
strategy change or a context change is reminiscent of
Wegner’s (1989, 1994) research on thought suppression
(see Golding & Long, 1998, for a review). He found that
participants had a difficult time suppressing the thought
of a white bear until the participants were given a differ-
ent item to think about (a red Volkswagen).

The interaction observed in both Experiments 2 and 3
showed that if the participants used an R—F recall order,
there was lower recall for F words than for R words. The
F words were recalled last and may have suffered from
output interference at recall. Besides lower F recall, the
participants who recalled the F words last had a difficult
time categorizing F words as F in Experiments 2 and 3.
Conversely, the participants who had the F-R recall order
had a relatively easy time recalling the F words (i.e., not
reliably different from the R words). These F words were
recalled first and, thus, would not have been impacted by
output interference. In addition, the participants who had
the F-R recall order had little difficulty categorizing the
F words as F.

It is important to note that the effect of recall order
was present in all the experiments and that the pattern of
results in Experiment 3 (i.e., the word type X recall order
interaction) was not affected by explicit instructions to
use a relational strategy when processing the F and R
words. Previous explanations of how retrieval inhibition
leads to directed forgetting when the list method is used
have attributed an important role to relational process-
ing. For example, Basden et al. (1993) argued that inter-
relating of F words during encoding facilitates retrieval
inhibition of the entire block of related words. However,
forcing the participants in Experiment 3 to relate the
words in some manner (e.g., forming a story) did not
have an effect independent of recall order. Such a result
may also call into question the prominent role that has
been ascribed to relational processing in list method di-
rected forgetting.

Although directed forgetting was affected by recall
order using the within-participants list method in the pres-
ent study, there is evidence from between-participants list
method studies that recall order does not affect directed
forgetting. It would be easy to argue that slight method-
ological changes led to the difference between the stud-
ies. For example, Sahakyan and Kelley (2002) gave less
time for recall of each list than we did in the present
study. Perhaps their participants simply did not have
enough time to recall more F words. These words may
have been less accessible initially but, with additional
time, may have been recalled.

However, the seemingly contradictory results of the
previous and the present list method studies may have also
been due to differences in the operationalizing of directed
forgetting. As was stated earlier, within-participants list
method studies have been performed to investigate the
R-F difference; this subtype does not have a control group
that receives R words on both List 1 and List 2. When the
R-F difference is large, directed forgetting is said to be
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evident. In essence, the present results show that the R—F
difference is large for the R—F condition but that the F~-R
condition does not lead to a difference. In contrast,
between-participants list method studies focus on the
differences in list recall between a group instructed to
forget List 1 and remember List 2 (forget group) and a
group that must remember both lists (remember group).
There are two critical between-groups comparisons in
this type of study: List I recall and List 2 recall. Directed
forgetting is evident if recall on List 1 leads to the result
that the forget group < the remember group and, on
List 2, the forget group > the remember group. It is pos-
sible that if the present study had included a remember
group, the results may have shown directed forgetting for
both the R—F and the F-R conditions. That is, recall of
List 1 by the remember group might have exceeded that
of the forget group in both the R-F and the F-R condi-
tion, and recall of List 2 by the remember group might
have been lower than that of the forget group. Thus, we
can unequivocally state that recall order can affect the
R-F difference score when a within-participants list
method experiment is employed and the critical measure
is the R—F difference; however, a more complete design
that includes control groups (no forget instruction) may
shed more light on the magnitude of the directed forget-
ting effect that can be attributed to recall order.

In summary, the present results indicate that recall
order determines the magnitude of the directed forget-
ting effect in the within-participants list method. The
participants had a tendency to choose the R-F recall
order, and only these participants showed a pattern of re-
sults consistent with directed forgetting (Experiment 1).
In addition, when recall order was constrained (Experi-
ments 2 and 3), only the R-F recall order led to directed
forgetting. These results are consistent with the idea of
output interference. That is, as words from a specific list
are recalled, they interfere with recall of words from the
other list. Additional research on output interference is
needed to determine the parameters of this interference.
For example, it is unclear whether the number of items
to be initially recalled from a list or the time for recall af-
fects output interference. The present results make clear
that methodological considerations are important for re-
searchers as they continue to investigate the specific
mechanisms that lead to directed forgetting.
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