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In an item-method-directed forgetting task, Chinese words were presented individually, each followed by
an instruction to remember or forget. Colored probe items were presented following each memory
instruction requiring a speeded color-naming response. Half of the probe items were novel and unrelated
to the preceding study item, whereas the remaining half of the probe items were a repetition of the
preceding study item. Repeated probe items were either identical to the preceding study item (E1, E2),
a phonetic reproduction of the preceding study item (E3), or perceptually matched to the preceding study
item (E4). Color-naming interference was calculated by subtracting color-naming reaction times made in
response to a string of meaningless symbols from that of the novel and repeated conditions. Across all
experiments, participants recalled more to-be-remembered (TBR) than to-be-forgotten (TBF) study
words. More importantly, Experiments 1 and 2 found that color-naming interference was reduced for
repeated TBF words relative to repeated TBR words. Experiments 3 and 4 further found that this effect
occurred at the perceptual rather than semantic level. These findings suggest that participants may bias
processing resources away from the perceptual representation of to-be-forgotten information.
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What do people do when they try to forget something? One
method that psychologists have used to examine this question in
the laboratory is the directed forgetting paradigm. Although sev-
eral variants of the directed forgetting paradigm have been devel-
oped, we focus on item-method-directed forgetting. In an item-
method-directed forgetting task, words are presented successively,
each followed by an instruction to remember or forget the preced-
ing word. Memory instructions are typically presented after (as
opposed to concurrent to) the study item to ensure that each item
receives the same amount of initial encoding (although for con-
current presentation, see Paller, 1990). During a subsequent test
participants typically demonstrate impaired memory for forget (F)
instructed relative to remember (R) instructed items (see MacLeod,
1998, for a review). The occurrence of directed forgetting in the
item method has long been attributed to rehearsal differences
between to-be-remembered (TBR) and to-be-forgotten (TBF)
items at encoding. Following each study item, it is believed that all
items receive maintenance rehearsal to refresh the representation
of that item in working memory in anticipation of the pending
memory instruction (Woodward, Bjork, & Jongeward, 1973). Ac-
cording to the selective rehearsal account, after the presentation of

the memory instruction, rehearsal of TBR items continues and
becomes elaborated, whereas TBF items do not receive such
elaboration. As a result, memory for TBF items is impaired be-
cause they have received less rehearsal than TBR items.

The idea of selective rehearsal has been prevalent in the
directed-forgetting literature from the beginning (e.g., Bjork, 1972;
MacLeod, 1975; Wetzel, 1975) and has received substantial em-
pirical support. Studies have found that the time and resources
available for postcue encoding has a larger effect on TBR than on
TBF items (e.g., Davis & Okada, 1971; MacLeod, 1989; Wetzel &
Hunt, 1977). Moreover, memory is typically impaired for TBF
items on tests of both recognition and recall (Basden & Basden,
1998; Basden, Basden, & Gargano, 1993; MacLeod, 1999; Wilson
& Kipp, 1998) as well as on certain implicit memory tests, such as
word-fragment and word-stem completion (MacLeod, 1989). In
recognition tests using the remember-know paradigm, participants
make more “remember” responses for TBR items than for TBF
items, but make a similar number of “know” responses regardless
of the associated memory instruction (e.g., Gardiner, Gawlik, &
Richardson-Klavehn, 1994). Taken together, these results support
the view that TBR items received more elaborative rehearsal than
TBF items, resulting in a stronger, recollective memory trace.

Some researchers have instead suggested that inhibition is in-
volved in item-method-directed forgetting (e.g., Geiselman &
Bagheri, 1985; MacLeod, 1989; Weiner & Reed, 1969). For ex-
ample, Weiner and Reed (1969) found lower recall following an
instruction to actively forget the study item relative to an instruc-
tion not to rehearse the study item. Their findings suggested that
intentional forgetting was not the result of mere nonrehearsal.
Roediger and Crowder (1972) nonetheless suggested that Weiner
and Reed’s (1969) findings resulted from covert rehearsal in the
nonrehearsal condition. In addition, Geiselman and Bagheri (1985)
found greater memory gains for TBF items than TBR items fol-
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lowing a second study and test procedure, and proposed that this
was evidence for the release of retrieval inhibition from the TBF
items. Results from directed forgetting on indirect memory tests
are also consistent with the notion of retrieval inhibition (Ma-
cLeod, 1989). However, Basden et al. (1993) suggest that Ma-
cLeod’s (1989) results may have been contaminated by explicit
retrieval, and the evidence from Geiselman and Bagheri (1985)
was not compelling; thus, the role of inhibition in item-method-
directed forgetting remains inconclusive for methodological rea-
sons (Basden et al., 1993; Hauselt, 1998; Roediger & Crowder,
1972).

If item-method-directed forgetting is mediated only by pro-
cesses that enhance the rehearsal of TBR items and not by
processes that discourage the encoding or retrieval of TBF
items, TBF items ought to be ignored after the memory instruc-
tion. As a result, increasing the interval between the presenta-
tion of the R or F instruction and the presentation of the next
study item (the postcue interval) should improve memory only
for TBR items and not for TBF items. However, when the
postcue interval was increased, correct recognition and “remem-
ber” responses were found to increase for both TBR and TBF
items, suggesting that the participants did not stop processing the
study item following an F instruction (Lee, Lee, & Tsai, 2007).
One interpretation of these findings is that each F instruction
enacted an active mechanism tasked with suppressing the rehearsal
or representation of the study item—and that this suppression
becomes more difficult over an extended period because of the
continued demands of attentional control.

Electrophysiological studies have also provided evidence con-
sistent with an active account of forgetting in this paradigm.
Event-related brain potentials recorded during the recognition
phase showed that TBF items had a more pronounced late right-
frontal effect that was associated with postretrieval processing.
This was allegedly because the retrieval of TBF items was sup-
pressed until testing, at which time this suppression was released
through the active involvement of frontal brain regions (Paz-
Caballero & Menor, 1999; Ullsperger, Mecklinger, & Müller,
2000). Ullsperger et al. (2000) further demonstrated that the dif-
ference between TBF and TBR items in the spatiotemporal pattern
of the event-related potentials was not equivalent to the difference
between shallow and deep encoding conditions, suggesting that the
item-method-directed forgetting effect they observed could not be
accounted for by selective rehearsal alone. Instead, they argued
that TBF items were somehow less accessible than TBR items.
Both electrophysiological (Nowicka, Jednorórog, Wypych, &
Marchewka, 2009; Paz-Caballero, Menor, & Jimenez, 2004; Van
Hooff, Whitaker, & Ford, 2009) and functional magnetic reso-
nance imaging (Wylie, Foxe, & Taylor, 2008) findings that frontal
and prefrontal control mechanisms were triggered after the pre-
sentation of study phase F instructions also suggest the involve-
ment of active control processes in item-method-directed forget-
ting at the time of encoding.

On the basis of the inhibitory deficit hypothesis of aging, Zacks,
Radvansky, and Hasher (1996) suggested an attentional inhibition
account of item-method-directed forgetting. According to their
view, inhibition occurred at encoding to stop the activation asso-
ciated with TBF items and at test to suppress the retrieval of TBF
items. They argued that these mechanisms combined to reduce the
likelihood of TBF items gaining access to working memory or

interfering with later recall of TBR items. Moreover, Taylor (2005;
see also Fawcett & Taylor, 2010; Taylor & Fawcett, 2011) exam-
ined whether an intervening R or F instruction would impact the
inhibition of return (IOR) arising from the peripheral presentation
of the study item. The results revealed that the magnitude of the
IOR effect was reliably greater following F than R instructions,
indicating that attention was more readily withdrawn from the
representation of TBF items relative to TBR items.

Fawcett and Taylor (2008, 2010) similarly showed that partic-
ipants were slower to detect centrally presented visual targets
following F relative to R instructions within the study phase.
Importantly, slower response times within their secondary re-
sponse task were predictive of successful intentional forgetting
(but not intentional remembering). Taylor (2005; see also Taylor &
Fawcett, 2011) and Fawcett and Taylor (2008, 2010) concluded
that following an F instruction, an active mechanism was enacted
withdrawing processing resources from the representation of the
study item in working memory, including its spatial representation
(see Hourihan, Goldberg, & Taylor, 2007). They also predicted
that participants may bias attention away from the source of the
irrelevant information (potentially including its spatial, physical,
or semantic representation) in the period immediately following
the memory instruction (Taylor & Fawcett, 2011). Unlike Zacks et
al. (1996), they believed this effect to be short-lived and made no
predictions as to the accessibility of the study items at test.

In the present study, we provide further evidence for the sup-
pression of TBF items at encoding and examine the nature of this
suppression. We addressed this question by presenting colored
probe items requiring a speeded color-naming response following
each memory instruction within the study phase of an item-method
task. Half of the probe items were words and the remaining items
were meaningless symbols. Whereas the word trials were of ex-
perimental interest, the symbol trials served as a baseline against
which to evaluate interference during the word trials. Our study
was based on the assumption that (a) the content of the probe item
would interfere with the color-naming portion of our task and (b)
the magnitude of this interference could be quantified by subtract-
ing the mean response time to name the color of a symbol from the
mean response time required to name the color of a word. In past
research, researchers have found that the meaningfulness of a
colored word is directly related to the speed with which partici-
pants can name the color of that word (e.g., Klein, 1964; Monsell,
Taylor, & Murphy, 2001). As such, changes in color-naming
interference (word trial reaction times–symbol reaction times) may
be used to gauge the degree to which the representation of the
probe item gains access to working memory—with greater inter-
ference implying relatively greater allocation of processing re-
sources to the probe item as opposed to the color-naming task itself
(although see Burt, 2002).

Due to our interest in determining the fate of the TBR or TBF
study items presented within each trial, we manipulated the content
of the colored probe item for word trials such that it was either (a)
a novel word unrelated to the preceding study word or (b) a
repetition of the study word. We argue that color-naming interfer-
ence would be reduced if the study item were suppressed (e.g.,
Zacks et al., 1996) or otherwise denied access to limited capacity
working memory resources (e.g., Fawcett & Taylor, 2008, 2010;
Taylor & Fawcett, 2011). As noted above, color-naming interfer-
ence was calculated by subtracting color-naming reaction times
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(RTs) for the symbol trials from that of the repeated or novel word
trials. Insofar as TBF items were less likely than TBR items to be
allocated further processing resources, the degree to which a TBF
item interfered with the color-naming task should be relatively
reduced for repeated versus novel items, and this effect should be
item specific. Therefore, in addition to predicting a directed for-
getting effect as measured by the mean proportion of the study
items recalled at test, within the study-phase probe task, we pre-
dicted an interaction between instruction (R, F) and repetition
(novel, repeated). Specifically, we expected equivalent color-
naming interference for novel items regardless of the preceding
memory instruction, but we expected relatively diminished color-
naming interference for repeated probe items presented following
F instructions compared with R instructions. Importantly, an ex-
planation based purely on selective rehearsal would not predict the
reduction of the color-naming interference for TBF items.

Experiment 1

In Experiment 1, we used a typical item-method-directed for-
getting paradigm in which a sequence of words was presented
individually, each followed by an R or F instruction. Immediately
after that instruction, the participants were asked to name, as
quickly and as accurately as possible, the color of a visual probe
item. Each probe item was either a meaningless symbol, a novel
word unrelated to the study item, or a repetition of the study word.
If TBF items were less likely to be allocated processing resources
than TBR items, then the interference effect observed for repeated
TBF items should be smaller than for repeated TBR items.

Method

Participants. The participants were 40 university students
enrolled in an introductory psychology course; they participated
voluntarily to fulfill part of their course requirements. Participants
had not participated in any of our other experiments. All the
participants in this study were native Mandarin Chinese speakers.

Design. The study phase of this experiment was conceptual-
ized as a 2 � 2 within-subjects design. The independent variables
for this task were the memory instruction (R vs. F) that followed
each study item and whether the probe item was a repetition of the
study item (repeated vs. novel). Trials containing a symbol were
used to calculate a baseline RT that could be subtracted from the
word-trial RTs to produce a measurement of color-naming inter-
ference. The test phase of this experiment was conceptualized as a
2 � 3 within-subjects design. The independent variables for this
task were the memory instruction (R vs. F) that followed each
study item and the nature of the probe item on that trial (symbol vs.
repeated vs. novel).

Materials. A set of 120 two-character medium and high-
frequency Chinese words (materials used in all experiments are
provided in the Appendices) was selected from 10 taxonomic
categories (based on Jeng, Lai, & Liu, 1973), with 12 words in
each category. Two words from each of the 10 categories were
selected to form a total of six sets of 20 words each that were
balanced across each factor of interest. For the purpose of presen-
tation, each set contained 10 colored words and 10 colored non-
sense symbols. The “ox ox” symbol was used to mimic the
physical structure of a two-character Chinese word. To counter-

balance memory instruction (R vs. F), repetition condition (re-
peated vs. novel), and probe type (word vs. symbol), eight versions
of the task were created differing only in the specific assignment
of the lists detailed above.

The studied words were always printed in black. The probes
were presented in one of five colors (red, green, blue, brown, and
purple). Each probe item was assigned a color at random, and the
same random assignment was applied to all participants. The
character size was 4 cm � 3.5 cm. The memory instruction was
read by a male voice for a duration of 1,000 ms. A built-in
computerized “beep” lasting 500 ms was used in both the study
and practice phases to alert participants of the upcoming target
stimulus. All the items were presented on a 17-in. PC computer
screen running E-Prime. The viewing distance was approximately
60 cm. Responses and their latencies were recording within
E-Prime (Schneider, Eschman, & Zuccolotto, 2002) using a stan-
dard computer microphone.

Procedure. Participants were tested individually. Each ex-
perimental session consisted of a practice phase, a study phase, and
a test phase.

Practice phase. During the practice phase, the participants
were first required to name the colors of five color patches. The
purpose of this initial task was to screen participants for color
blindness and to otherwise ensure that they could name each color
correctly. A 4 cm � 8 cm color patch appeared on the screen
following a 500-ms beep; the participants had to name the color of
the square aloud as quickly and as accurately as possible. In the
second practice task, the procedure was the same, except that the
colored patch was replaced by a two-character Chinese word,
which occupied an area similar to that of the color patches. Ten
practice trials were performed using 10 different Chinese words.
These words were not used in the following study phase. The
purpose of the second practice task was to familiarize the partic-
ipants with color-naming itself. The third practice task, consisting
of five trials, used a procedure that was identical to the subsequent
study phase (see below), except that different words were used and
that participants were only asked to recall the TBR words at the
end of the practice trials.

Study phase. During the study phase, the participants studied
80 words (four sets of 20 words) that were presented sequentially
in an order randomized on a subject-by-subject basis. All indepen-
dent variables were equally distributed throughout this phase. As
depicted in Figure 1, each trial sequence consisted of the presen-
tation of (a) a fixation cross (“�”) for 500 ms, (b) a blank
computer screen for 300 ms, (c) the study item for 2,000 ms, (d)
the memory instruction (“remember” or “forget,” read by a male
voice) for 1,000 ms, (e) another blank screen for 1,500 ms, (f) a
beep for 500 ms, and (g) the colored probe (either a symbol, a
repetition of the study word, or a novel word), which remained
on-screen until a response was made. Participants were instructed
to silently attend to each study item in anticipation of the memory
instruction that was to follow. They were instructed that TBR but
not TBF items would be subject to a subsequent memory test.
Participants were also told that, in addition to this primary task,
each memory instruction would be followed by the appearance of
a colored probe item. The onset of each probe item would be
preceded by a warning beep. Participants were to name the color
of that probe item as quickly and as accurately as possible. Par-
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ticipants were notified that sometimes the study item and the probe
item would be the same, that sometimes they would be different,
and that sometimes the probe would be composed of symbols as
opposed to a word.

Test phase. Following the presentation of all study items,
participants completed a 30-s backward counting task before be-
ginning the test phase to minimize any recency effects; counting
was completed aloud to ensure compliance. To minimize the
possibility of a floor effect, a cued as opposed to a free-recall task
was used. During this task, 10 category names were presented
sequentially in the center of the screen to serve as retrieval cues.
The presentation of these cues was randomized, and after the onset
of a given cue, participants had to recall as many of the TBR and
TBF study items pertaining to that cue as they could. The cue
stayed on the computer screen for a minimum of 1 min. Once they
could not recall any further study items, participants pressed the
space bar for the next cue. Upon completion, participants were
instructed not to discuss the experiment with any other potential
participants and were permitted to leave.

Results

Table 1 provides the color-naming interference (RT for colored
words – RT for colored symbols) calculated following a log-
transformation to correct for nonnormality; Table 2 and Figure 2
provide the same data back-transformed into milliseconds. Table 3
contains the mean proportion of study items recalled as a function
of memory instruction and probe type.

Naming latency. Prior to performing any analyses, we con-
ducted a log-transformation on color-naming RTs to correct for
nonnormality; any values greater or less than three standard devi-
ations from each condition mean were then rejected as outliers.
The primary intent of the following analysis was to evaluate
whether an F instruction reduced the degree of color-naming
interference caused by repeated probe items. We calculated inter-
ference by subtracting the mean color-naming RTs for meaning-
less symbols from the color-naming RTs for repeated or novel
words for both TBR and TBF trials. We then analyzed this differ-
ence score using a 2 (memory instruction: R vs. F) � 2 (repetition
condition: repeated vs. novel) repeated measures analysis of vari-
ance (ANOVA). Both the main effect of memory instruction, F(1,
39) � 12.72, MSE � 0.010, p � .001, �g

2 � .071, and the main
effect of repetition condition, F(1, 39) � 5.42, MSE � 0.007, p �

Time (ms)

Fixation

Study Item

Instruction

Beep

Probe Item

0 1000 2000 3000 4000 5000 6000 7000

Figure 1. A schematic representation of the study-phase trial events and
their respective timings for the repeated condition within Experiments 1
and 2. Experiments 3 and 4 used the same timings and basic procedure with
slight changes to the nature of the probe item. In all experiments, the probe
item required a speeded color-naming response and was presented until
such a response was recorded.

Table 1
Log-Transformed Mean Latencies for Color Naming Presented as a Function of Memory Instruction (Remember, Forget) and Probe
Type (Repeated, Novel, Symbol) Within Experiments 1–4

Experiment

Remember Forget

Repeated Novel Symbols Repeated Novel Symbols

Experiment 1
Raw scores 6.67 (0.02) 6.65 (0.03) 6.50 (0.02) 6.57 (0.03) 6.65 (0.03) 6.51 (0.02)
Interference 0.17 (0.01) 0.15 (0.01) 0.06 (0.01) 0.14 (0.02)

Experiment 2
Raw scores 6.66 (0.02) 6.68 (0.02) 6.52 (0.02) 6.62 (0.02) 6.67 (0.02) 6.51 (0.02)
Interference 0.14 (0.01) 0.16 (0.01) 0.11 (0.01) 0.16 (0.01)

Experiment 3
Raw scores 6.74 (0.02) 6.68 (0.02) 6.48 (0.02) 6.69 (0.03) 6.65 (0.02) 6.48 (0.02)
Interference 0.26 (0.01) 0.20 (0.02) 0.21 (0.01) 0.17 (0.01)

Experiment 4
Raw scores 6.63 (0.04) 6.60 (0.03) 6.47 (0.03) 6.56 (0.03) 6.59 (0.03) 6.46 (0.03)
Interference 0.16 (0.02) 0.13 (0.02) 0.10 (0.02) 0.13 (0.01)

Note. Interference � naming latencies for colored words � naming latencies for colored symbols. Standard errors appear in parentheses.
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.025, �g
2 � .021, were significant. These effects were qualified by

a significant Memory Instruction � Repetition Condition interac-
tion, F(1, 39) � 21.22, MSE � 0.005, p � .001, �g

2 � .058. Within
the repeated condition, the interference caused by the probe item
was significantly smaller following F instructions (M � 0.06,
SE � 0.01) than following R instructions (M � 0.17, SE � 0.01),
F(1, 39) � 50.38, MSE � 0.004, p � .001, �g

2 � .266. No such
difference was found for the novel condition, F(1, 39) � 0.06,
MSE � 0.010, p � .803, �g

2 � .001. Furthermore, the interference
generated by the probe item was reduced for repeated (M � 0.06,
SE � 0.01) relative to novel (M � 0.14, SE � 0.02) items
following F instructions, F(1, 39) � 16.99, MSE � 0.008, p �
.001, �g

2 � .111, whereas no difference was observed between
these conditions following R instructions, F(1, 39) � 2.21, MSE �
0.004, p � .144, �g

2 � .013.

Cued recall. We analyzed recall accuracy using a 2 (memory
instruction: R vs. F) � 2 (probe type: repeated vs. novel vs.
symbols) repeated measures ANOVA. The main effect of the
memory instruction was significant, F(1, 39) � 117.31, MSE �
0.026, p � .001, �g

2 � .370. Participants recalled more TBR items
(M � 0.37, SE � 0.02) than TBF items (M � 0.14, SE � 0.02).
None of the other effects or interactions was significant (all Fs �
1). Overall, recall performance is lower than observed in past
item-method experiments: For example, Basden and Basden
(1998) found that participants recalled .72 of the TBR items and
.46 of the TBF items in their study (see, e.g., Lee et al., 2007). It
is probable that performance is lower in the present investigation
relative to past investigations due to the relatively large number of
study-phase trials in the present experiment (80 trials) as compared
with past experiments (e.g., 24 trials; Basden & Basden, 1998). It

Table 2
Back-Transformed Mean Latencies (in Milliseconds) for Color Naming Presented as a Function
of Memory Instruction (Remember, Forget) and Probe Type (Repeated, Novel, Symbol) Within
Experiments 1–4

Variable

Remember Forget

Repeated Novel Symbols Repeated Novel Symbols

Experiment 1 789 773 665 714 774 672
Experiment 2 777 794 679 749 787 672
Experiment 3 846 795 652 806 773 652
Experiment 4 756 732 645 708 731 639

In
te

rfe
re

nc
e 

(m
se

c)

Experiment 1

20
40
60
80

100
120
140
160
180
200
220
240

RememberForget

Repeated Novel

In
te

rfe
re

nc
e 

(m
se

c)

Experiment 2

20
40
60
80

100
120
140
160
180
200
220
240

RememberForget

Repeated Novel

In
te

rfe
re

nc
e 

(m
se

c)

Experiment 3

20
40
60
80

100
120
140
160
180
200
220
240

RememberForget

Repeated Novel

In
te

rfe
re

nc
e 

(m
se

c)

Experiment 4

20
40
60
80

100
120
140
160
180
200
220
240

RememberForget

Repeated Novel

Figure 2. Back-transformed mean interference (in milliseconds) for color naming presented as a function of
memory instruction (Remember, Forget) and repetition (Repeated, Novel); interference was calculated as the
back-transformed-naming latencies for colored words minus the back-transformed-naming latencies for colored
symbols.
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is further possible that the inclusion of a secondary color-naming
task reduced overall performance by burdening participants during
the postcue period. Nevertheless, the present directed forgetting
effect (M � 0.23) is similar in magnitude to past research (M �
0.26; Basden & Basden, 1998) and is consistent across probe type.

Discussion

The purpose of the present experiment was to evaluate whether
an instruction to intentionally forget a study item would impact the
subsequent allocation of processing resources to that item in the
context of a secondary color-naming task. Recall performance
indicated a directed forgetting effect, suggesting that the partici-
pants followed the instructions to remember or forget the study
items. Importantly, repeated TBF items were found to produce less
interference on the secondary color-naming task than either re-
peated TBR items or novel items presented following an F instruc-
tion. Repeated TBR items produced the same amount of interfer-
ence as novel items. In the present task, the interference value we
calculated was believed to reflect the automatic activation of the
probe item. Such activation would draw on limited capacity-
processing resources and slow the color-naming response. The
present experiment demonstrated that, following the receipt of an
F instruction, the study item was less likely to be reactivated in this
manner, reducing the degree to which the probe item interfered
with the color-naming task.1

We believe our findings to suggest a mechanism not presently
accounted for in a traditional selective rehearsal interpretation of
item-method-directed forgetting. According to this view, follow-
ing an R instruction participants rehearse the study item, whereas
following an F instruction they allow the study item to decay
passively while potentially rehearsing preceding TBR items. A
proponent of this account may interpret the present findings as a
reduction in interference for repeated compared with novel words
due to repetition priming following F instructions and an increase
in interference due to rehearsal processes or additional attention to
repeated probes following R instructions. It is true that repetition
priming has been found to reduce interference for repeated com-
pared with novel words in certain color-naming tasks (e.g., Burt,
1994), although this reduction is relatively small (except for low-
frequency words; see Burt, 1994, 2002) and not always present
(see Chao, 2011, Experiment 2). More importantly the magnitude
of color-naming interference observed in a repetition priming task
has been found to be unaffected by a level of processing manip-
ulation even in the face of a concurrent memory task (Burt, 2002).

According to the post hoc interpretation that participants are
affording greater processing resources to the TBR items resulting
in greater interference, it would be expected that a similar pattern
would emerge in comparisons of deep and shallow encoding (e.g.,
Burt, 2002) or recall-present and recall-absent tasks (cf. Burt,
1994, 2002). This does not appear to be the case insofar as the
present literature is concerned. Even so, it is curious that the
present findings reveal no repeated-novel reduction in interference
following R instructions, but rather a slight tendency toward
greater interference. We do not view this as particularly problem-
atic given the description provided above. The important point is
that there is significantly less interference for repeated TBF words
compared with repeated TBR words. Nonetheless, we recognize
that the present data are unable to rule out the possibility that
processes occurring during TBR trials are unexpectedly increasing
interference and are therefore partly or wholly responsible for the
observed differences.

However, the data were predicted by an active account of
item-method-directed forgetting. Assuming participants were bi-
ased against the reallocation of processing resources to words they
had been instructed to intentionally forget (e.g., Fawcett & Taylor,
2010; Taylor & Fawcett, 2011), relatively less interference would
be expected for repeated TBF words compared with repeated TBR
words. This prediction was supported albeit with the caveat that
alternate post hoc interpretations are conceivable. The effect of
repetition on the interference measure was specific to items the
participant intended to forget and was specific to the study
item—it did not produce a more general reduction in interference
overall.

Given the importance of our findings to understanding the
mechanisms believed to occur following an item-method F instruc-
tion, we next replicate this effect using stimuli even more likely to

1 An astute reader will recognize that repeated TBF items still produce
some degree of interference in relation to the control condition, suggesting
that they are not completely inaccessible. We are not arguing that partic-
ipants are incapable of reactivating repeated TBF items but rather that they
are relatively biased against this reactivation. As described earlier, color-
naming interference is thought to arise from the automatic activation of the
probe item. Therefore, we interpret the RRepeated � FRepeated pattern as
demonstrating relatively greater activation for or a relatively greater pro-
pensity toward activating the repeated TBR item compared with the re-
peated TBF item.

Table 3
Mean Proportion of Study Items Recalled Presented as a Function of Memory Instruction
(Remember, Forget) and Probe Type (Repeated, Novel, Symbol) Within Experiments 1–4

Variable

Remember Forget

Repeated Novel Symbol Repeated Novel Symbol

Experiment 1 .37 (.03) .38 (.03) .36 (.02) .14 (.02) .14 (.02) .14 (.02)
Experiment 2 .37 (.02) .36 (.02) .36 (.01) .17 (.01) .15 (.01) .18 (.01)
Experiment 3 .48 (.03) .37 (.04) .39 (.03) .23 (.03) .17 (.03) .19 (.02)
Experiment 4 .39 (.03) .41 (.04) .44 (.04) .16 (.03) .10 (.02) .13 (.02)

Note. Standard errors appear in parentheses.
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interfere with the secondary color-naming task. We further in-
crease our sample size to get a more precise estimate of our effects.

Experiment 2

In Experiment 2, we aimed to replicate the results of Experiment
1 in a task closer to a standard Stroop color-naming task (Stroop,
1935). A new list of words was used in this task, with strongly
associated colors likely to interfere with the production of the
appropriate color-naming response within the study phase.

Method

Participants. The participants were 96 university students
enrolled in an introductory psychology course; they participated in
partial fulfillment of their course requirements. Participants had
not participated in any of our other experiments.

Design. The design was the same as Experiment 1.
Materials. A new list of two-character Chinese words was

generated such that each was strongly associated with a specific
color. Words were selected from 10 taxonomic categories and
associated with colors in one of two ways. First, some words were
strongly associated with specific colors without the need for any
explicit modifier, such as apple or blood. Second, other words
contained a character that indicated color, such as red bean or
green tea. Incongruent colors (e.g., “blood” printed in blue ink or
“green tea” printed in red ink) were assigned to each of the probe
words to maximize the interference observed within the color-
naming task. As in Experiment 1, each list was counterbalanced
across each condition.

Procedure. The procedure was identical to Experiment 1.

Results

Table 1 provides the color-naming interference (RT for colored
words – RT for colored symbols) calculated following a log-
transformation to correct for nonnormality; Table 2 and Figure 2
provide the same data back-transformed into milliseconds. Table 3
contains the mean proportion of study items recalled as a function
of memory instruction and probe type.

Naming latency. Prior to performing any analyses, we con-
ducted a log-transformation on color-naming RTs to correct for
nonnormality; any values greater or less than three standard devi-
ations from the mean were then rejected as outliers. Interference
generated by the probe item was once again analyzed as a function
of memory instruction (R, F) and repetition condition (repeated,
novel). The main effect of both memory instruction, F(1, 95) �
4.13, MSE � 0.009, p � .045, �g

2 � .011, and repetition, F(1,
95) � 18.94, MSE � 0.007, p � .001, �g

2 � .035, were significant.
However, these effects were also qualified by a significant Mem-
ory Instruction � Repetition interaction, F(1, 95) � 5.02, MSE �
0.004, p � .027, �g

2 � .004. Planned contrasts revealed reduced
interference within the repeated condition following F instructions
(M � 0.11, SE � 0.01) relative to R instructions (M � 0.14, SE �
0.01), F(1, 95) � 8.62, MSE � 0.006, p � .004, �g

2 � .031,
whereas no difference was found for the novel condition, F(1,
95) � 1. In addition, the amount of interference was smaller for
TBF trials in which the study word was repeated (M � 0.11, SE �
0.01) relative to when a novel word was presented (M � 0.16,

SE � 0.01), F(1, 95) � 20.79, MSE � 0.006, p � .001, �g
2 � .067.

Whereas less interference was also observed for repeated (M �
0.14, SE � 0.01) as compared with novel (M � 0.16, SE � 0.01)
TBR words, F(1, 95) � 5.40, MSE � 0.004, p � .022, �g

2 � .014,
the magnitude of this effect was much larger for TBF trials
compared with TBR trials (�gForget

2 � .067 � �gRemember
2 � .014).

Cued recall. We performed a 2 (memory instruction: R vs.
F) � 2 (probe condition: symbol vs. repeated vs. novel) ANOVA
on proportion of correctly recalled words. The main effect of the
memory instruction was significant, F(1, 95) � 239.25, MSE �
0.025, p � .001, �g

2 � .322. Participants recalled more TBR words
(M � 0.37, SE � 0.01) than TBF words (M � 0.17, SE � 0.01).
No other effects or interactions were significant (both Fs � 1).

Discussion

Experiment 2 replicated the methods of Experiment 1 using
words with strongly associated colors. This change was intended to
maximize the interference elicited by the probe words during the
study-phase color-naming task and therefore mirrors a standard
Stroop paradigm more closely. Unlike in Experiment 1, repetition
resulted in a relatively small but significant repeated novel reduc-
tion in color-naming interference, as has been observed in some
past studies (e.g., Burt, 2002). However, this did not change the
basic findings: Experiment 2 demonstrated not only a directed
forgetting effect in cued recall but also a relative reduction in the
interference caused by repeated TBR and TBF probe words. This
outcome is consistent with the hypothesis that participants are
biased against the reallocation of processing resources to repeated
F instructed words (e.g., Taylor & Fawcett, 2011).

Because the probe items within the repeated condition were
identical to the study items within those trials, the reduction
observed regarding color-naming interference is equally attribut-
able to the semantic or perceptual properties of those words. We
addressed this distinction in the remaining studies by manipulating
both the perceptual and semantic relatedness of the probe item
relative to the study item. There are three possible outcomes: First,
if the reduction in color-naming interference were observed for
perceptually distinct but semantically related probe items (Exper-
iment 3), we would conclude that it was the semantic representa-
tion of the study item that was affected. If, instead, the reduction
in color-naming interference were observed for semantically dis-
tinct but perceptually identical probe items (Experiment 4), we
would conclude that it was the perceptual representation of the
study item that was affected. Finally, if the reduction in color-
naming interference were observed in both of the preceding cases,
we would conclude that both the semantic and the perceptual
representation of the study item were affected by our manipulation.

Experiment 3

Experiment 3 was designed to further examine the nature of the
effects observed in Experiments 1 and 2. Across both of those
experiments, the study item and the probe item were identical in
the repeated condition. Therefore, these items overlapped not only
in meaning but also in their perceptual qualities. As a result, any
processes acting upon the study item following the memory in-
struction may have occurred at either the perceptual or the seman-
tic level. To address this possibility, Experiment 3 presented the
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study item in the format of zhuyin, a phonetic system for transcrib-
ing Mandarin Chinese. This ensured that whereas repeated probe
items were semantically identical to the preceding study item, they
were perceptually distinct. Therefore, if the TBR-TBF differences
in color-naming interference identified in Experiments 1 and 2
were dependent on the semantic (as opposed to the perceptual)
representation of the study item, we should observe a pattern of
color-naming interference similar to the preceding experiments.

Method

Participants. The participants were 24 university students
enrolled in an introductory psychology course; they participated in
partial fulfillment of their course requirements. Participants had
not participated in any of our other experiments.

Design. The design was the same as in Experiments 1 and 2.
Materials. The materials were identical to those used in

Experiment 2, except that all study items were presented in zhuyin,
instead of Chinese characters. For example, “ ” (papaya) was
presented as “ ”. Probe items in zhuyin were not presented
because the concern was that reading zhuyin would be more
effortful (i.e., less automatic) than conventional Chinese charac-
ters. Although participants would be motivated to read the study
items, the concern was that they might instead more readily ignore
a probe item presented in zhuyin, potentially reducing any color-
naming interference.

Procedure. The procedure was identical to Experiment 2.

Results

Table 1 provides the color-naming interference (RT for colored
words – RT for colored symbols) calculated following a log-
transformation to correct for nonnormality; Table 2 and Figure 2
provide the same data back-transformed into milliseconds. Table 3
contains the mean proportion of study items recalled as a function
of memory instruction and probe type.

Naming latency. Prior to performing any analyses, we con-
ducted a log-transformation on color-naming RTs to correct for
nonnormality; any values greater or less than three standard devi-
ations from the mean were then rejected as outliers. The color-
naming interference generated by the probe item was once again
analyzed as a function of memory instruction (R, F) and repetition
condition (repeated, novel). This time, only the main effect of
repetition condition was significant, F(1, 23) � 10.18, MSE �
0.006, p � .004, �g

2 � .089. The color-naming interference gen-
erated in the repeated condition (M � 0.24, SE � 0.01) was larger
than that in the novel condition (M � 0.18, SE � 0.01). There was
a marginal effect of instruction, F(1, 23) � 3.86, MSE � 0.007,
p � .062, �g

2 � .089, such that greater interference was observed
during TBR trials (M � 0.23, SE � 0.01) than TBF trials (M �
0.19, SE � 0.01). However, the interaction was not significant,
F(1, 23) � 0.56, MSE � 0.005, p � .462, �g

2 � .004, indicating
that this pattern did not differ according to repetition condition.

Cued recall. We performed a 2 (memory instruction: R vs.
F) � 2 (probe condition: symbol vs. repeated vs. novel) ANOVA
on the proportion of correctly recalled words. The main effect of
memory instruction was significant, F(1, 23) � 219.90, MSE �
0.008, p � .001, �g

2 � .389. Participants recalled more TBR items
(M � 0.41, SE � 0.02) than TBF items (M � 0.19, SE � 0.02).

The main effect of repetition was also significant, F(1, 23) � 7.01,
MSE � 0.013, p � .002, �g

2 � .066. Participants recalled more
study items from the repeated (M � 0.35, SE � 0.03) trials than
either the novel (M � 0.27, SE � 0.02) or the symbol (M � 0.29,
SE � 0.02) trials. The interaction was not significant, F(1, 23) �
0.51, MSE � 0.010, p � .605, �g

2 � .004.

Discussion

Experiment 3 replicated the methods of Experiments 1 and 2
with the exception that the study items were presented in zhuyin,
a phonetic system for transcribing Mandarin Chinese, instead of
Chinese characters. A directed forgetting effect was again found in
cued recall. The color-naming interference generated by the probe
items in the repeated condition was larger overall than that in the
novel condition, with a marginal tendency toward greater interfer-
ence following R instructions compared with F instructions. Re-
peated study items were also remembered better than study items
followed by novel probe items. For a regular reader of the Chinese
language, recognizing the phonetic symbols was more effortful
than recognizing a conventional word. Participants would need to
covertly pronounce the phonetic symbols in order to recognize the
character. In contrast, semantic information for the characters used
as study items in the preceding experiments could be activated
without activating phonological information (e.g., Zhou &
Marslen-Wilson, 2000). The effort required to process the phonetic
symbols could account for the relative increase in color-naming
interference observed in Experiment 3 compared with the preced-
ing experiments. By allocating additional processing resources to
the study item, the representation of that item would ultimately
become more active in working memory—making it more acces-
sible (and therefore readily reactivated) when it was repeated as a
probe item (see Burt, 2002). Furthermore, by presenting the same
word in multiple forms, the overall representation of that item
would be strengthened resulting in a general improvement in
memory performance. This effect failed to interact with memory
instruction, suggesting that it was unrelated to the mechanisms
acting upon the study item.

For our present purpose, the most important finding was that the
interaction between repetition and memory instruction on color-
naming interference observed in Experiments 1 and 2 disappeared
when the study items and probe items had a different visual form.
As noted above, there was a tendency for greater interference to
occur following R instructions, but this effect failed to reach
significance and did not discriminate between novel and repeated
words. Overall, this result suggests that it is not the semantic but
rather the perceptual properties of the study item that had driven
the Repetition � Memory Instruction interaction in the preceding
experiments. Experiment 4 was designed as a direct test of this
possibility.

Experiment 4

Experiment 3 failed to replicate the color-naming interference
effects observed in Experiments 1 and 2. The only difference
between Experiments 2 and 3 was that repeated probe items were
identical to the preceding study items in Experiment 2, but they
were presented in a different visual form in Experiment 3. Thus, it
seems reasonable that the effects observed in Experiments 1 and 2
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resulted from a process working on the visuoperceptual represen-
tation of the study item. To test this possibility, we used in
Experiment 4 probe items that were visually similar to the study
items in the repeated condition, instead of identical words as those
used in Experiment 2. If the effects observed in our initial exper-
iments were specific to the perceptual features of the study item,
then we should once again observe reduced color-naming interfer-
ence following F (relative to R) instructions in the repeated con-
dition.

Method

Participants. The participants were 24 university students
enrolled in an introductory psychology course; they participated in
partial fulfillment of their course requirements. Participants had
not participated in any of our other experiments.

Design. The design was the same as the preceding experi-
ments.

Materials. The materials were identical to those used in
Experiment 2, except that probe items within the repeated condi-
tion were visually similar (as opposed to identical) to the associ-
ated study item. The visually similar characters had the same
character structure and shared at least half of the radicals. For
example, for the study item “ ” (papaya), the corresponding
probe item was “ (yet) (claw)”. Therefore, each probe item
contained two characters, each corresponding to the characters
used in the associated study item. These characters were meaning-
ful individually but were meaningless pseudowords when com-
bined.

Procedure. The procedure was identical to Experiment 2.

Results

Table 1 provides the color-naming interference (RT for colored
words – RT for colored symbols) calculated following a log-
transformation to correct for nonnormality; Table 2 and Figure 2
provide the same data back-transformed into milliseconds. Table 3
contains the mean proportion of study items recalled as a function
of memory instruction and probe type.

Naming latency. Prior to performing any analyses, we con-
ducted a log-transformation on color-naming RTs to correct for
nonnormality; any values greater or less than three standard devi-
ations from the mean were then rejected as outliers. The color-
naming interference generated by the probe item was once again
analyzed as a function of memory instruction (R, F) and repetition
condition (repeated, novel). Only the interaction between memory
instruction and repetition condition was significant, F(1, 23) �
5.01, MSE � 0.005, p � .035, �g

2 � .032. Planned contrasts
revealed marginally less color-naming interference for TBF trials
(M � 0.10, SE � 0.02) than TBR trials (M � 0.16, SE � 0.01)
within the repeated condition, F(1, 23) � 4.00, MSE � 0.012, p �
.0573, �g

2 � .096, but no difference was found for the novel
condition, F(1, 23) � 0.01, MSE � 0.006, p � .926, �g

2 � .001.
The difference between repeated and novel conditions failed to
reach significance for either TBF trials, F(1, 23) � 2.11, MSE �
0.006, p � .159, �g

2 � .034, or TBR trials, F(1, 23) � 1.74, MSE �
0.007, p � .201, �g

2 � .031, although as depicted in Figure 2,
repetition tended to decrease interference for TBF trials and in-
crease interference for TBR trials. Neither the main effect of

instruction, F(1, 23) � 1.78, MSE � 0.012, p � .195, �g
2 � .028,

nor the main effect of repetition was significant, F(1, 23) � 1,
MSE � 0.008, p � .999, �g

2 � .001.
Cued recall. We performed a 2 (memory instruction: R vs.

F) � 2 (probe condition: symbol vs. repeated vs. novel) ANOVA
on the proportion of correctly recalled study items. Only the main
effect of memory instruction was significant, F(1, 23) � 166.65,
MSE � 0.017, p � .001, �g

2 � .479. Participants recalled more
TBR items (M � 0.41, SE � 0.03) than TBF items (M � 0.13,
SE � 0.01). No other effects or interactions reached significance
(both ps � .28).

Discussion

Experiment 4 replicated the methods of our preceding studies
with the exception that the repeated probe items were visually
similar (as opposed to identical) to the study items. The purpose of
this experiment was to determine whether the influence of memory
instruction on color-naming interference observed in Experiments
1 and 2 operated at the level of the perceptual representation of the
study item. If so, probe items with similar perceptual properties to
the preceding study item should be less likely to draw on subse-
quent processing resources and should therefore produce less
color-naming interference. This prediction was supported by the
present results: In addition to the directed forgetting effect ob-
served for cued recall, the present experiment demonstrated less
color-naming interference for repeated TBF words compared with
repeated TBR words.

General Discussion

The present study combined an item-method-directed forgetting
task with a secondary color-naming task to examine the fate of
study items that participants had been instructed to intentionally
forget. Past research has argued that the representation of a colored
word can become active even when tasked with naming the ink
color of that word (as opposed to reading it). This representation
then competes for limited capacity-processing resources, slowing
the color-naming response (e.g., Klein 1964; Monsell et al., 2001).
In the context of the present experiments, the degree of color-
naming interference resulting from a given word was calculated as
the difference between the time required to name the color of that
word and the time required to name the color of a meaningless
symbol. By comparing the color-naming interference elicited by
repeated and novel probe items, we investigated how readily
processing resources would be reallocated to the study item—or
items sharing semantic or perceptual properties—if that word were
presented as a probe immediately following R and F instructions.
In Experiments 1 and 2, we found less color-naming interference
for repeated TBF words as compared with repeated TBR words as
well as relatively diminished color-naming interference for re-
peated TBF words as compared with novel words. Experiments 3
and 4 further characterized the nature of this effect by demonstrat-
ing that the reduction in color-naming interference for TBF trials
arose for probe items sharing perceptual but not necessarily se-
mantic properties with the study items immediately preceding their
presentation. Importantly, the relative reduction in color-naming
interference observed during TBF trials was not of a general
nature. If it were, then we would have observed reduced color-
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naming interference for both the repeated and novel conditions:
This was not true in any of our experiments, although Experiment
3 demonstrated a tendency in this direction. The fact that this effect
was evident only within the repeated condition suggests a mech-
anism specific to the study item in question.

To further examine whether there was a relationship between
naming latencies and recall performance, we also calculated a
regression analysis relating the magnitude of the interference elic-
ited by repeated TBF items (independent variable) to the magni-
tude of the directed forgetting effect (dependent variable). For the
purpose of this analysis, we collapsed the data from the experi-
ments, demonstrating a relative reduction in color-naming inter-
ference for repeated TBF items compared with repeated TBR
items (Experiments 1, 2, and 4). The calculation of the directed
forgetting effect used the following formula: (number of TBR
words recalled � number of TBF words recalled) / (number of
TBR words recalled � number of TBF words recalled). Our model
produced an intercept of 0.48 and a slope of �0.43, suggesting that
as the magnitude of the interference for repeated TBF items
increased, the magnitude of the directed forgetting effect de-
creased. This model just failed to reach significance, F(1, 158) �
3.84, MSE � 0.008, p � .051, R2 � .02.

Recognizing that the directed forgetting effect emerges from the
selective retention of TBR items but not TBF items, we next
conducted similar analyses replacing the directed forgetting effect
with the proportion of TBR or TBF items recalled as the dependent
measure. Interference elicited by repeated TBF items significantly
predicted the number of TBF items that were recalled, producing
an intercept of 0.14 and a slope of 0.17, F(1, 158) � 4.26, MSE �
0.009, p � .041, R2 � .03. Similar to the preceding analysis, lower
interference scores were associated with the recall of fewer TBF
items (resulting in a larger directed forgetting effect). Unsurpris-
ingly, the interference elicited by repeated TBF items did not
significantly predict recall of TBR items, F(1, 158) � 1.48,
MSE � 0.015, p � .226, R2 � .01, but neither did the interference
elicited by repeated TBR items, F(1, 158) � 0.18, R2 � .01.

Together, our analyses suggest a relation between the interfer-
ence elicited by the repeated TBF items and the degree to which
participants are capable of intentionally forgetting these items:
Participants who experienced a great deal of interference when
responding to repeated TBF items are likely to remember more of
the TBF items resulting in a smaller directed forgetting effect
compared with participants who experienced less interference. No
such association was observed between TBR or TBF trial inter-
ference and the number of TBR items retrieved. This finding hints
at the mechanisms at play in the present task. Certainly the
association between color-naming interference and subsequent
memory performance could be interpreted as suggesting an active
mechanism that somehow discouraged further processing of the
repeated TBF item. Such a mechanism has been theorized in recent
studies and has been shown to be associated with the withdrawal
of processing resources from the representation of the study item
(e.g., Taylor & Fawcett, 2011). This theory has been supported by
the observation of a larger inhibition of return effect following F
than R instructions (see Fawcett & Taylor, 2010; Taylor, 2005;
Taylor & Fawcett, 2011) as well as recent neuroimaging studies
demonstrating the involvement of frontal brain regions (e.g., No-
wicka et al., 2009; Paz-Caballero & Menor, 1999; Paz-Caballero et
al., 2004; Van Hooff et al., 2009; Wylie et al., 2008) and the

suppression of hippocampal activity (Ludowig et al., 2010). Faw-
cett and Taylor (2012) have argued that such an active mechanism
could ensure that TBF study items did not receive any further
incidental processing following the memory instruction as might
occur if the item were dropped passively from the rehearsal set.
This view argues that following the expulsion of the study item
from working memory on TBF trials, participants often engage in
the rehearsal of prior TBR study items (see Fawcett & Taylor,
2008; Golding, Roper, & Hauselt, 1996; Sahakyan & Foster,
2009). Therefore, it is not inconsistent with the view that selective
rehearsal contributes to the directed forgetting effect—rather it is
believed that the removal of the TBF study items from working
memory maximizes the efficiency of such a rehearsal strategy.

It is worth revisiting the alternate interpretation discussed fol-
lowing Experiment 1 that instead of a reduction in color-naming
interference for repeated TBF items we have observed an increase
in color-naming interference for TBR items. To recount this view,
it assumes that repetition priming decreases color-naming interfer-
ence overall resulting in the pattern observed for repeated TBF
items but that this reduction is masked for repeated TBR items
because participants are using the repetition as an opportunity to
further process the study item or its associates. As discussed
earlier, this post hoc interpretation essentially claims inclusion of
a memory task that drives participants to strategically incorporate
the prime into their rehearsal strategy, slowing responses and
masking the benefits of repetition. Past experiments have included
a memory task and have not observed this issue—they instead
observe a small (e.g., Burt, 2002) if inconsistent (see Chao, 2011)
reduction in color-naming interference for repeated relative to
novel items. Although it is curious that Experiments 1 and 4 fail to
demonstrate this pattern, it is worth noting that past studies have
not processed their data in the same manner we have (e.g., log-
transformation, baseline-corrected using symbol trials, etc.).

Another prediction derived from the hypothesis that participants
are attending the repeated TBR probe words is that as participants
incorporate the probe into their rehearsal strategy, their recall
performance for those items should increase commensurate with
their interference performance. As demonstrated above, this is not
the case—there is no association between the interference caused
by the repeated TBR items and subsequent recall performance. The
only association is between color-naming interference for repeated
TBF items and subsequent recall performance such that better
intentional forgetting is associated with lower color-naming inter-
ference. We urge caution when interpreting this finding. Although
it is consistent with an active account of item-method-directed
forgetting, it is correlational in nature and could also be explained
more mundanely. For example, it is possible that those participants
who are best at selectively rehearsing the TBR items are also
somehow better at mitigating color-naming interference for re-
peated TBF items.2 If so, the effects observed in Figure 2 may be
a consequence of intentional forgetting as opposed to a cause (see
also Taylor & Fawcett, 2011). Nonetheless, our regression analy-
ses are inconsistent with the hypothesis that the present findings
are due to additional processing of the repeated TBR items.

Yet, in favoring an active interpretation of intentional forgetting,
we find ourselves at odds with work conducted by Marks and

2 We thank an anonymous reviewer for proposing this possibility.
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Dulaney (2001) in which they failed to observe an effect of
memory instruction on the magnitude of perceptual or semantic
priming elicited by the study item. Those researchers integrated a
secondary lexical decision task into the study phase of an item-
method-directed forgetting paradigm in a manner similar to the
present methodology. Across three experiments, they varied the
perceptual and semantic similarity of their study and probe items
to evaluate whether memory instruction would influence the per-
ceptual or semantic accessibility of the study item. Although
performance in all three of their studies tended to toward greater
priming following repeated TBR as compared with repeated TBF
items (see Marks & Dulaney, 2001, Tables 2 and 4), these differ-
ences were very small (3 ms, 5 ms, and 4 ms) and did not reach
significance. They concluded that TBR and TBF items were
equally accessible and unimpeded by so-called inhibitory pro-
cesses.

It remains unclear as to why the findings of Marks and Dulaney
(2001) and the present study have come to such different conclu-
sions regarding the fate of the TBR and TBF study items. One
possibility would be the methodological differences between our
paradigms. Marks and Dulaney (2001) required a lexical decision
response to both the study and probe items, whereas our partici-
pants made no overt response to the study item and instead named
the color of the probe item. It could be that by requiring a response
to the study item, they encouraged participants to process the TBF
items differently than in a task wherein participants were not
required to make such a response—and that in doing so, priming
was to some degree equalized between their TBR and TBF con-
ditions. If participants applied additional processing to the TBF
items preceding instruction onset, then we would expect a rela-
tively small directed forgetting effect as a result of the equated
processing. Their directed forgetting effect was smaller on average
(the reported TBR-TBF differences were .22, .16, and .15) com-
pared with the present study (we reported TBR-TBF differences of
.23, .20, .22, and .28) or past research using recall (e.g., .26;
Basden & Basden, 1998). Unfortunately, whether the study item
task influenced memory performance is difficult to determine
because performance in each of their TBF conditions was consis-
tently at floor (mean TBF recall was .04 for each experiment).

Another manner in which the response task used by Marks and
Dulaney (2001) proves problematic is that it conflates response
preparation with probe condition. During their study-phase task,
participants first received a study item that was either a word or a
nonword requiring a lexical decision response. If the study item
were a word, then it was followed by an R or F instruction
(nonwords were followed by a neutral cue) and then a probe item
that was either (a) the same word (Experiments 1 and 2) or a
semantic associate (Experiment 3), (b) a novel word, or, (c) a
nonword. Participants made a lexical decision to this item, which
served as the critical measure. As a result, each probe word
response was primed by the response made for the preceding study
word (Schmidt, Haberkamp, & Schmidt, 2011). Assuming that
participants responded relatively accurately to the study item, this
means that repeated and novel trials were primed with the correct
response, whereas nonword trials were primed with the incorrect
response on the majority of trials. Although this does not neces-
sarily negate the core findings of Marks and Delaney’s study, it
adds yet another layer of complexity to its interpretation. It could

be that any differences between the TBR and TBF conditions were
simply “washed out” by other factors involved in their design.

In concluding discussion of Marks and Dulaney (2001), it
should be mentioned that although their work conflicts with the
present study, there are many other studies that are also inconsis-
tent with their general findings. For example, they observed slower
lexical decision responses following R instructions compared with
F instructions, whereas Fawcett and Taylor (2008) observed
slower detection responses following F instructions compared with
R instructions, and this has been replicated several times (e.g.,
Fawcett & Taylor, 2010; Hansen, 2011). Fawcett and Taylor
(2012) observed that the time course of the TBF � TBR RT effect
was delayed for a two-alternative forced-choice color discrimina-
tion response, and it is possible that something similar is happen-
ing in their study, although it remains surprising that the effect
inverted: They observed a TBR � TBF RT effect as opposed to
TBR � TBF as observed in the novel trials of the present study.
Furthermore, there is the finding that enacting an F instruction
increases the magnitude of inhibition of return instated by the
study item as compared with enacting an R instruction or a
baseline task (see Fawcett & Taylor, 2010; Taylor, 2005; Taylor &
Fawcett, 2011). Preliminary evidence also suggests that enacting
an F instruction impairs incidental memory formation for items
presented at certain intervals following the memory instruction
(Fawcett & Taylor, 2012). This is not to mention the growing body
of neuroimaging literature implicating the involvement of frontal
brain regions (e.g., Wylie et al., 2008), which have been inter-
preted as suppressing the reactivation of the physical trace asso-
ciated with the study item (Paz-Caballero et al., 2004) or medio-
temporal regions associated with encoding the study item
(Ludowig et al., 2010). Together these findings and those of Marks
and Dulaney (2001) raise serious questions regarding the precise
nature of the mechanism(s) involved in intentional forgetting as
well as the best manner in which to quantify them. Although these
are certainly important questions, their resolution is likely beyond
the scope of any single article.

In summary, we have demonstrated that being instructed to
forget an item results in relatively less color-naming interference
should that item be re-presented than had the item instead received
an instruction to remember. This effect was found to be specific to
the perceptual as opposed to semantic representation of the study
item. The precise elements of the physical representation that are
affected remain an open question. The present findings certainly
indicate that reconstitution of the visual characteristics of the item
is sufficient to reveal the effect; however, we cannot make any
strong conclusions along any other dimension. For example, we do
not know whether the phonological representation is likewise
affected. One hint is that some theorists (e.g., Burt, 2002) have
linked color-naming interference to activation of the phonological
features of the probe word. If this were true, then the relative
difference observed for TBF repeated and TBR repeated probes
could to some degree represent the relative accessibility of the
phonology associated with those respective words. However, this
is purely speculative and a matter for future investigation. We
would also like to temper our conclusions regarding the impact of
intentional forgetting on the semantic representation of the study
item. We failed to observe the critical interaction between instruc-
tion and repetition in Experiment 3 that we have thus far taken as
evidence that participants are not biased against engaging with the
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semantic representation of the study word following an F instruc-
tion. Although we believe this to be a sound conclusion, we also
recognize that in Experiment 3 but not Experiments 1, 2, and 4,
participants demonstrated greater interference for repeated than
novel words overall. It is possible that this feature of our data
adulterated our desired effect. Even so, some theorists have spe-
cifically linked the instantiation of an F instruction to the suppres-
sion of the physical representation of the study item (Paz-
Caballero et al., 2004). Therefore, our findings have at least some
precedent and provide preliminary behavioral support for their
claim.
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Appendix A

The 10 Categories of 120 Two-Character Chinese Words (and Their English Translation)
Used in Experiment 1

swan

(Appendices continue)
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Appendix B

The 10 Categories of 120 Two-Character Chinese Words (and Their English Translation)
Used in Experiment 2

Fruit Animal Drink 
Gem & 
mineral  

Natural  
formation Flavoring Legume Color Vegetable Symptom

orange zebra coke coral hill salt young soy bean milk white pak choi thrombus 

banana crow green tea pearl dark cloud miso mung bean florid onion shed blood 

tomato elephant boiled water agate desert aniseed frijole apricot balsam pear cleft lip 

grape swan coffee gold snowflake curry navy bean deep green maize pallor 

mango fox root beer crystal volcano soy sauce broad bean olive green leek burns 

apple frog milk blue diamond setting sun chili soybean oriental purple asparagus chloasma 

loquat wolf chrysanthemum glass marsh satay soy sea blue eggplant smallpox 

strawberry black dog beer coal sun shine mustard black soy bean dark navy blue bamboo shoot erythema 

guava tiger fruit juice quartz oasis garlic wax bean pink celery suppuration 

papaya rabbit bean milk green jade magma crystal sugar green bean cream-colored carrot jaundice 

lemon camel soda enamel glacier monosodium  
glutamate nattō lilac loofah stasis 

carambola panda red tea jasper burning sun black vinegar adzuki bean inky black spinach cyanosis 

 tea 

(Appendices continue)
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Appendix C

The 10 Categories of 120 Two-Character Chinese Words (in zhuyin) Used in
Experiment 3

(Appendices continue)
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Appendix D

The 10 Categories of 120 Two-Character Chinese Nonwords (Probes) and the Associated
Study Items Used in Experiment 4
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