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Abstract In the present experiments, we explored the rela-
tionship between individual differences in working memory
(WM) capacity and susceptibility to false recognitions and
their accompanying subjective experiences. Deese/Roediger–
McDermott (DRM) associative lists were used to elicit false
memories, and remember/know judgments were used to mea-
sure the recollective experiences accompanying recognition
decisions. We found that WM capacity was related to false
recognitions of nonpresented critical lures and to the propor-
tion of remember responses given to critical lures, such that
higher WM capacity was associated with lower false-
recognition rates and with lower proportions of remember
responses. Importantly, these WM differences were only
found when participants were forewarned about the nature
of the DRM task prior to encoding (Exp. 1). When the fore-
warning was absent, WM capacity was not related to false
recognitions or to the proportion of remember responses given
to critical lures (Exp. 2). These results support the controlled-
attention view ofWM and suggest that subjective experiences
of falsely recognized lures fluctuate as a function of WM
capacity.

Keywords Working memory capacity . Illusory
recollection . Recognition judgments . False memories .

Remember/know

Many people often falsely remember information that was
never presented to them. To measure these false memories,
the Deese/Roediger–McDermott (DRM; Deese, 1959;
Roediger & McDermott, 1995) paradigm is commonly used,
in which an associative list of words (e.g., nurse, sick,
medicine, etc.) is presented and participants are asked to

either recall or recognize the words at a later time. On
subsequent memory tests, participants often recall or recog-
nize critical lures (e.g., doctor), which are words that are
semantically related to all of the items on the presented lists
but that were not themselves presented. In fact, the intrusion
and false-recognition rates for critical lures have often been
found to be comparable to, or sometimes even exceed,
recognition rates of the studied words (e.g., Hicks &
Hancock, 2002; McDermott , 1996; Roediger &
McDermott, 1995; Seamon, Luo & Gallo, 1998).

To explain this effect, an activation/monitoring theory of
the DRM false-memory phenomenon has been proposed
(Gallo, 2010; Roediger & McDermott, 2000; Roediger,
Watson, McDermott & Gallo, 2001). According to this
framework, as with other implicit-association theories of
recognition memory (e.g., Underwood, 1965), the critical
lure is activated during encoding by spreading activation
through a semantic network. As the semantic associates of
the particular DRM list are presented, this spreading activa-
tion converges upon the critical lure word, which is itself
activated as a result (whether automatically or consciously).
Subsequently, during the testing phase, the heightened acti-
vation of the critical lure during encoding will often cause a
disruption in the participant’s source monitoring (Johnson,
Hashtroudi & Lindsay, 1993). With an inability to correctly
attribute the critical lure memory to its actual source, par-
ticipants will often recollect or recognize the critical lure as
having been previously presented.

Because of the robustness of the DRM illusion across
different experiments and conditions, much research has
been conducted to explore variables that could potentially
eliminate, or at least reduce, the false-memory effect. One
such condition, which is important for the present study, is
explicitly forewarning participants about of the nature of the
DRM illusion (e.g., Gallo, Roberts & Seamon, 1997;
McDermott & Roediger, 1998; Neuschatz, Benoit &
Payne, 2003; Watson, McDermott & Balota, 2004). The
general finding of these studies has been that an explicit
forewarning of the DRM illusion prior to encoding usually
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is able to reduce, though not to completely eliminate, false-
recall or false-recognition rates for the critical lures. There
are multiple explanations for these results. For example,
with the foreknowledge of the DRM task, participants may
be better able to identify critical lures during encoding and
mark them in memory as lures to be rejected (an identify-to-
reject strategy; Carneiro, Fernandez, Diez, Garcia-Marques,
Ramos & Ferreira, 2012; Neuschatz et al., 2003). During
testing, then, this strategy may be able to aid participants in
their ability to correctly monitor the source of the critical
lures as being internally generated, as opposed to externally
presented (i.e., better reality monitoring; Johnson & Raye,
1981). A signal detection view, on the other hand, suggests
that participants who have been forewarned may adopt a
more conservative criterion during testing, which would
lead to reduced false-memory rates.

Recently, the relationship between working memory
(WM) capacity and performance on the DRM task has been
investigated (e.g., Peters, Jelicic, Verbeek & Merckelbach,
2007; Watson, Bunting, Poole & Conway, 2005). Watson et
al. (2005) found that those with high WM capacity recalled
significantly fewer critical lures than did those with low
WM capacity. This WM difference only emerged, however,
when participants were forewarned about the nature of the
DRM task prior to encoding. No WM differences were
found in recall when the forewarning was absent. Watson
et al. (2005) suggested that the forewarning manipulation
changes the DRM into a dual task that requires participants
to encode each item on the list in an attempt to store it in
memory, while simultaneously attempting to identify the
critical lure of a list during encoding. WM differences are
commonly found when participants have to executively
allocate attention between two competing tasks while simul-
taneously maintaining an overarching goal (e.g., Colflesh &
Conway, 2007; Kane & Engle, 2003). Thus, it is possible
that those with high WM capacity were better able to divide
their attention between the two competing tasks and were
more able to identify the critical lure during encoding, to
mark it as the critical lure in memory, and to more effec-
tively monitor its source during retrieval/testing.

A controlled-attention view of WM capacity (e.g., Engle
& Kane, 2004; Kane & Engle, 2002) explains Watson et al.
(2005) findings by suggesting that WM differences emerge
in the ability to keep information active (e.g., maintaining
task goals) in attention-demanding situations (e.g., when a
secondary load is concurrently introduced). WM capacity
differences in performance are often found when the com-
peting task leads to a habitual response that must be
inhibited to achieve the current task goal (Engle & Kane,
2004). From this perspective, it is understandable why WM
capacity differences would be found in recall rates for crit-
ical lures in the forewarned DRM task: When participants
were forewarned about the nature of the task, higher WM

capacity could lead to a better ability to inhibit the tendency
to recall/recognize the highly familiar critical lure in an
attempt to better achieve the task goal of avoiding the false
alarms.

Even more surprising than the high intrusion and false-
recognition rates of critical lures in the DRM paradigm is
the fact that these memory decisions are often accompanied
by recollective detail. For example, participants often assign
critical lures more remember than know responses (e.g.,
Gallo et al., 1997; Gallo, Roediger & McDermott, 2001).
In the remember/know paradigm (Gardiner, 1988; Tulving,
1985), remember responses are given to an item if the
retrieval of that item is accompanied by a more conscious
recollection of previously experiencing that item (e.g., if
contextual detail from the time of study can be retrieved).
A know response, on the other hand, is given to an item if
the phenomenology of the retrieval of the item is more based
on a feeling of familiarity. It is interesting that critical lures
would be remembered, since they are not presented during
study, and false memories in other tasks usually lead to low
levels of conscious recollection (and are often even treated
as noise). Even more interesting is that critical lures are
given remember responses at rates comparable to those of
studied items (e.g., Gallo, McDermott, Percer & Roediger,
2001; Gallo et al., 1997; Geraci & McCabe, 2006; Seamon
et al., 1998; but see Mather, Henkel & Johnson, 1997).

Roediger and McDermott (1995) suggested that height-
ened semantic activation of the critical lures during encoding,
and the subsequent ease with which they can be generated in
recall or processed in recognition, lead to the highly vivid
illusory recollections of the critical lures. This is consistent
with Jacoby, Kelley and Dywan’s (1989) attributional-
analysis-of-memory explanation, that the fluency with which
an item can be brought to consciousness increases the likeli-
hood that an individual will label the item as being remem-
bered. Gallo, McDermott et al. (2001) describe how a process
like this could even explain the misattribution of a critical lure
to a particular modality or speaker. For instance, when a
critical lure is processed fluently during testing and the con-
textual detail of experiencing the list of that lure’s semantic
associates is recollected vividly, participants will often misat-
tribute this conscious recollection to the lure word itself.
Furthermore, it follows that the stronger a critical lure’s acti-
vation is during encoding, the greater the enhancement of
these attribution processes during testing, leading to an in-
crease in illusory recollections (e.g., a higher number of false
remember responses). This is exactly what Gallo and
Roediger (2003) found when they increased the length
of the associative lists during study (which presumably
strengthens the semantic activation of critical lures).

Analogous to the high false-recall and false-recognition
rates in the DRM, the reliability of high rates of illusory
recollection has led to great interest in potential variables that
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could at least reduce these rates. Gallo et al. (1997) found that
when participants received a forewarning prior to encoding,
this reduced the likelihood of critical lures being given re-
member responses. This is evidence that when participants are
forewarned, they are able to use that information to aid in
reducing the misattribution of recollective experience to the
critical lures. Because a participant has to monitor the source
of an item’s fluent processing and recollective details, it would
also be predicted that the levels of attentional resources avail-
able during testing would have an influence on the ability to
attribute critical lures to their correct sources. Knott and
Dewhurst (2007b, Exp. 2) found that divided attention during
retrieval led to an increase in remember responses for critical
lures, as compared to a full-attention condition. Presumably
this need for attentional resources during retrieval for correct
source attribution is increased when a forewarning is given,
since the heightened knowledge of how the DRM illusion
works will lead to greater attention being given to the source
of an item’s recollective experience.

In the present experiments, the influence that individual
differences in WM capacity play in illusory recollection was
investigated. Because of their robustness and reliability in
producing high rates of illusory subjective experiences,
DRM associative lists were used to elicit false memories.
It was predicted that participants with higher WM capacity
would have reduced illusory recollections of critical lures
(as measured by their remember responses). This relation-
ship should be present when a forewarning was given prior
to encoding (Exp. 1), since forewarning increases the atten-
tional demand of the task, as described above. However, this
relationship between WM capacity and illusory recollection
would be expected to be reduced or not present in the
absence of a forewarning (Exp. 2). Previous research has
shown that in the absence of a forewarning, WM capacity is
not related to false recall or recognition of critical lures
(Peters et al., 2007; Watson et al., 2005). Presumably, the
standard list-learning processes during encoding and the
standard retrieval processes during testing that are in place
in the absence of a forewarning are not attentionally de-
manding enough for differences in WM capacity to have a
large influence on performance.

Experiment 1

Method

Participants

A group of 39 undergraduates participated in the present
experiment in exchange for partial course credit. The par-
ticipants received instructions individually or in small
groups, but were tested at individual workstations.

Materials

WM task An operation span (OSPAN) task modeled after that
of Conway and Engle (1996) was used to measure WM capac-
ity. An operation (e.g., “Is (7 × 1) + 6 = 13?”) appeared on the
computer monitor in black font on a white background. The
participants read the operation aloud and used a mouse to click
a “yes” button if the participant thought that the operation was
true, and “no” if it was false. A word (e.g., “class”) then
appeared on the screen, and participants read the word out loud.
They were instructed to remember the words for a later recog-
nition test. After a set of two to six operations, participants were
asked to recognize the words in the order of their presentation,
and the list of words was displayed on the screen. The partic-
ipants clicked the words in the order that they had been pre-
sented. The participants then clicked “Next Trial” to begin a
new set of operations. Three operation sets were used for
practice, and 15 operation sets (three for each set length) were
then completed. The ordering of the operation sets was ran-
domized, so participants were unaware of when a recognition
test would occur on the basis of the length of the previous set.

To determine OSPAN score, we summed the correctly
recognized set lengths (e.g., correct recognition of an oper-
ation set of three led to three points). The maximum score
for the task was 60. OSPAN scores were used in the anal-
yses if the participant scored a minimum of 85 % correct in
evaluating the math operations. All of the participants in
both experiments met this criterion.

False-memory task A version of the DRM was used to
measure susceptibility to the creation of false memories.
Six associative lists from Roediger and McDermott (1995,
Exp. 1) were used. These six particular lists (sleep, rough,
chair, mountain, needle, and sweet) had been found to elicit
high intrusion and recognition rates of critical lures in
experiments using the DRM paradigm (e.g., Deese, 1959;
Gallo & Roediger, 2002; Stadler, Roediger & McDermott,
1999). According to the Stadler et al. (1999) norms, the mean
recall rate of the critical lures for these six lists is .53, and the
mean false-recognition rate is .75.

Each associative list contained 15 words that were pre-
sented individually on the left side of the computer monitor
in black font on a white background for 1.5 s. Following the
presentation of each associative list, participants were
prompted to recognize, in any order, the words from the
previous list. Sixteen words were then displayed on the right
side of the monitor. Seven were words from the previously
presented list (studied words), eight were noncritical dis-
tractors (not presented and not semantically related to the
previous list), and one word was the critical lure (semanti-
cally related to the previous list but was not presented).
Participants used the mouse to click recognized words from
the previously studied list.
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Procedure

The order of the OSPAN and DRM tasks was counterbal-
anced across groups. This resulted in 18 participants com-
pleting the OSPAN task first and 21 participants completing
the DRM task first. Order had no effect on any of the
dependent measures. For the OSPAN task, a brief tutorial
(a replication of the instructions presented by the experi-
menter) on how to complete the task was presented on the
computer monitor. After the tutorial, participants used the
mouse to click a button labeled “Next Trial.” Three sets of
operations (with two operations per set) were then presented
on the computer for practice. Following the practice sets, the
15 experimental sets were presented. For the DRM task,
participants were instructed that they would be presented a
series of lists that they were to memorize for a recognition
test that would follow each list. Participants were fore-
warned of the tendency of associative lists used in the
DRM paradigm to lead to false memories of critical lures.
To ensure that participants understood the nature of the
DRM task, they were provided with an example list and
its associated critical lure. For each word that participants
recognized as old, they were advised to make a remember or
know judgment (Gardiner, 1988; Tulving, 1985).
Descriptions and examples of remember/know judgments
closely modeled after those of Rajaram (1993) were provid-
ed. Participants were told to write their remember/know
judgments for each recognized item on provided sheets
of paper.

Results and discussion

Recognition

Descriptive statistics for the recognition and working mem-
ory tasks are presented in Table 1. Because of their near-
floor recognition rates, noncritical distractors were not in-
cluded in any of the following analyses. Instead, we con-
fined our focus to studied items and critical lures. To
determine how WM capacity was related to recognition
performance for the different items, a series of Pearson
product–moment correlations were computed between
OSPAN scores and recognition rates (see Table 2). No
relationship was found between WM capacity and veridical
recognition of studied items (r = .04, p > .05). However, a
significant negative relationship was found between WM
capacity and false recognition of critical lures (r = −.49, p <
.01). This negative correlation indicates that participants
with higher WM capacity were more likely to produce lower
rates of false recognition for critical lures.

Signal detection measures were also calculated from
participants’ recognition data (Macmillan & Creelman,

2005). To measure sensitivity between the studied items
and critical lures, d' was used.1 A significant relation-
ship was found between WM capacity and recognition
d' scores (r = .53, p < .01). As Fig. 1a displays,
participants with higher WM capacity were more likely
to have greater sensitivity between studied items and
critical lures during recognition.

Remember/know

The relationships between OSPAN and remember/know
responses following recognition judgments are displayed
in Table 2. For subjective experience following veridical
recognition of studied items, WM capacity was not signifi-
cantly related to the proportion of either remember
responses (r = −.11, p > .05) or know responses (r = .17,
p > .05).

Individual differences in WM capacity were found to be
significantly related to the proportion of remember
responses given to critical lures (r = −.42, p < .01). This
negative correlation indicates that higher WM capacity was
associated with lower illusory recollection of critical lures.
A remember d' score was calculated between remembered
studied items and remembered critical lures and was also
found to significantly relate to WM capacity (r = .41, p <
.01). As Fig. 1b shows, higher WM capacity was associated
with greater sensitivity in recollective experience between
studied items and critical lures. The proportion of know
responses for critical lures was not found to be significantly
related to WM capacity (r = .07, p > .05). This result,
according to a process-pure interpretation of remember/-
know judgments, indicates that WM capacity was not related
to levels of familiarity for critical lures. However, according
to the independent remember–know model (Jacoby,
Yonelinas & Jennings, 1997), standard proportions of know
responses underestimate the contribution of familiarity to
recognition decisions. As a result, use of the correction
know/(1 – remember) has been advised, to more accurately
compute levels of familiarity (Yonelinas & Jacoby, 1995),
since it conditionalizes the proportion of know responses for
nonrecollected (i.e., non-remembered) items. This indepen-
dent familiarity measure was related toWMcapacity (r = −.49,
p < .01), indicating that decreased familiarity (in addition to
decreased recollection) for critical lures may have been asso-
ciated with higher WM capacity.

1 Here and in all other instances where d' is used, we also used A' as a
sensitivity measure and found the same patterns of results. Moreover,
for d' and other measures used in which hit or false alarm rates of 0 or 1
lead to infinite or undefined values, the correction 1/(2N) or 1 – [1/(2N)]
was applied (with N equaling the number of trials that the particular
proportion is based on; see Kadlec, 1999; Macmillan & Creelman,
2005; Stanislaw & Todorov, 1999).
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Experiment 2

The results of Experiment 1 showed that individual differ-
ences in WM capacity were related to recognition rates and
illusory recollection for critical lure words. Importantly, all
participants in Experiment 1 received a forewarning before
encoding about the nature of the DRM illusion. It has been
shown that forewarnings in DRM tasks increase the atten-
tional demand of the task by leading participants to concur-
rently implement an identify-to-reject strategy during
encoding (Gallo et al., 1997), resulting in influences of
WM capacity on false-recall rates (Watson et al., 2005). In
the absence of a forewarning, WM capacity has not been
found to be associated with false-recall and false-recognition
rates for critical lures (Peters et al., 2007; Watson et al., 2005).

For illusory recollection, it could be that in the absence of a
forewarning, the level of attentional resources needed during
testing (when attribution of recollective experience occurs) is
not great enough for WM capacity differences to have an
influence on performance. To investigate this possibility, the
participants in Experiment 2 did not receive a forewarning, but
instead were simply presented with the associative lists and
then provided their recognition and remember/know
judgments.

Method

Participants

A new sample of 41 undergraduates participated in the
present experiment in exchange for partial course credit.
The participants received instructions individually or in
small groups, but were tested at individual workstations.
The data from two participants who failed to follow direc-
tions were excluded from all of the following analyses.

Materials and procedure

The materials and procedure were the same as for Experiment
1, with the following exceptions. In Experiment 2, participants
were not forewarned of the tendency of the DRM task to elicit
false memories and were not provided with an example of a
DRM list. Before presentation of the DRM lists, participants
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Fig. 1 The relationships between working memory capacity and rec-
ognition d' (a) and remember d' (b) in Experiment 1

Table 1 Mean recognition rates and proportions of remember and
know responses, with standard deviations (in parentheses), for studied
words, noncritical distractors, and critical lures, with operation span
(OSPAN) presented as mean overall scores

M R K

Experiment 1

Studied words .78 (.13) .60 (.18) .18 (.13)

Noncritical distractors .02 (.02) .01 (.01) .01 (.02)

Critical lures .68 (.26) .43 (.33) .25 (.22)

OSPAN 33.85 (12.51)

Experiment 2

Studied words .80 (.11) .62 (.20) .18 (.14)

Noncritical distractors .02 (.02) .01 (.01) .01 (.02)

Critical lures .85 (.15) .62 (.26) .24 (.22)

OSPAN 33.95 (13.40)

R, remember judgment; K, know judgment. Instances in which the R
and K proportions do not sum to the overall proportion reflect rounding
error

Table 2 Bivariate correlations between working memory capacity
(indexed by operation span [OSPAN]) and recognition and remem-
ber/know measures in both Experiments 1 and 2

Experiment 1
OSPAN

Experiment 2
OSPAN

Studied words .04 .16

Remember –.11 .28

Know .17 –.26

Critical lures –.49** –.14

Remember –.42** –.04

Know .07 –.05

Independent
familiarity

–.49** –.20

Recognition d' .53** .27

Remember d' .41** .25

** p < .01. N = 39 for all correlations
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were simply told that they would be studying lists of words
and would be taking a memory test after the presentation of
each list. A group of 20 participants completed the OSPAN
task first, and 21 participants completed the DRM task first.
Order had no effect on any of the dependent measures.

Results and discussion

Recognition

Descriptive statistics for the recognition and WM tasks are
presented in Table 1. As during Experiment 1, noncritical
distractors were excluded from all analyses because of their
near-floor recognition rates. Table 2 displays the Pearson
product–moment correlations between OSPAN scores and
recognition rates for the different items. As in Experiment 1,
WM capacity was not related to veridical recognition of
studied items (r = .16, p > .05). In contrast to Experiment 1,
however, WM capacity was also not related to false recogni-
tion of critical lures (r = −.14, p > .05). WM capacity was also
not significantly related to the recognition signal detection
measures. As Fig. 2a displays, although the relationship be-
tweenWM capacity and recognition d' scores was in the same
direction as for Experiment 1, the correlation between WM
capacity and sensitivity between studied items and critical
lures failed to reach significance (r = .27, p > .05).

Remember/know

WM capacity was marginally positively related to propor-
tions of remember responses given to studied items (r = .28,
p < .09). The relationship with know responses was in the
opposite direction but did not quite reach marginal signifi-
cance (r = −.26, p < .11). The relationships between WM
capacity and the three subjective experience measures for
critical lures (remember responses, know responses, and
independent familiarity) were all negative but failed to reach
significance (all ps > .21). Finally, the relationship between
WM capacity and remember d' did not reach significance (r =
.25, p = .12). As Fig. 2b shows, although the relationship
between WM capacity and remember d' scores was in the
same direction as for Experiment 1, the correlation between
WM capacity and sensitivity in recollective experience be-
tween studied items and critical lures in the absence of a
forewarning failed to reach acceptable levels of significance.

Cross-experimental analyses

The only difference between Experiments 1 and 2 was that
participants in Experiment 1 were forewarned of the tendency
of the DRM to elicit false memories and were provided with a
sample DRM list. To test statistically how this forewarning
interactedwithWMcapacity to influence both false recognition
and illusory recollection of critical lures, we pooled the data
across both experiments. A multivariate analysis of covariance
(MANCOVA) was run with Experiment (i.e., forewarning) as a
fixed factor and OSPAN as a covariate. The dependent meas-
ures included false-recognition rates for the critical lures and the
proportions of remember and know responses given to critical
lures. An interaction term between experiment and OSPAN
was included to determine whether the relationships between
OSPAN and the various dependent measures were significantly
different between the two experiments.

The interaction between experiment and OSPAN on critical-
lure recognition rates was significant [F(1, 74) = 6.19, p < .05].
This indicates that the slopes of the regression lines between
OSPAN and false recognition of critical lures differed signifi-
cantly, depending on the presence or absence of the forewarn-
ing. Specifically, the negative correlation between OSPAN and
false-recognition rates of critical lures was stronger when a
forewarning was given. For critical-lure remember responses,
the interaction between experiment and OSPAN also reached
significance [F(1, 74) = 4.25, p < .05]. Once again, this indi-
cates that the slopes of the regression lines between OSPAN
and critical-lure remember responses differed depending on the
presence of the forewarning. As with the false-recognition
rates, the negative correlation between OSPAN and critical-
lure remember responses was stronger when a forewarning was
given. Experiment and OSPAN did not interact to influence
critical-lure know responses (F < 1), indicating no difference in
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Fig. 2 The relationships between working memory capacity and rec-
ognition d' (a) and remember d' (b) in Experiment 2
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the relations between OSPAN and critical-lure know responses
across the two experiments.

General discussion

The relationship between individual differences in WM capac-
ity and susceptibility to illusory recollections was investigated
in the present study. DRM associative lists were used to elicit
false memories and illusory recollections, as measured by
remember/know judgments. We found that WM capacity was
associated with recollective experience of critical lures, in that
participants with higher WM capacity had lower illusory rec-
ollection of critical lure words (as measured by their remember
responses). However, this relationship was only present when
an explicit forewarning of the nature of the DRM task was
given to participants prior to encoding. When this forewarning
was absent, we found no significant relationship betweenWM
capacity and illusory recollection of the DRM critical lures.

An identify-to-reject strategy has been used to explain the
effect of forewarnings on reducing false recall and recognition
in the DRM paradigm. According to this strategy, participants
attempt to identify the critical lure of a list during encoding,
which aids in correctly rejecting the critical lure during testing.
Gallo et al. (1997) found that a plurality of forewarned partic-
ipants self-reported using an identify-to-reject strategy. It has
also been found that forewarnings reduce false recognitions
more for DRM lists with critical lures that are more highly
identifiable (Neuschatz et al., 2003). Furthermore, when cer-
tain task constraints that disrupt the ability to implement an
identify-to-reject strategy are added to a DRM task (e.g., high
presentation rate), false-recognition rates of critical lures in-
crease (Carneiro et al., 2012). Differences in the ability to
effectively implement an identify-to-reject strategy could ex-
plain the effect of WM capacity on false recognition of critical
lures found in Experiment 1 of the present study. However, it is
not yet clear where in the task this difference would emerge.
That is, individuals with higher WM capacity may be better
able to identify critical lures during encoding, since in order to
identify the critical lure, one has to concurrently process the
words of a list for the subsequent memory test while trying to
extract the theme of the list. However, it may be that individ-
uals across the distribution of WM capacity can similarly
identify critical lures during list encoding, but that individuals
with higher WM capacity are better able to retain that identi-
fication later during testing, when identification can aid in
correct source monitoring. Future research will be needed to
explore possible WM differences in the ability to implement
identify-to-reject strategies in the DRM and other false-
memory paradigms.

Previous research has shown that forewarnings reduce the
proportion of remember responses given to critical lures in
DRM tasks (e.g., Gallo et al., 1997). The results of the present

study extend prior research by showing that this reduction is
not exhibited equally across the distribution of WM capacity.
Because the inclusion of a forewarning increases the attention-
al demand of the DRM task, it is understandable why individ-
uals with higherWM capacity would be better able to correctly
monitor the source of critical lures and be less likely to attribute
recollective experience to them. This finding is also consistent
with studies that have shown that differential WM effects on
performance are most reliably found in situations in which the
task goals need to be actively maintained in the presence of
attention-demanding distraction (especially if the distraction
leads to a habitual response that needs to be inhibited to
achieve a task goal; Conway, Cowan & Bunting, 2001; Kane
& Engle, 2003; Long & Prat, 2002). It is reasonable to assume
that because critical lures are so fluently and easily brought to
consciousness during retrieval in the DRM, the use of a fore-
warning to allow the participant to better inhibit the tendency
to attribute recollection to critical lures would more likely
occur among individuals with higher WM capacity.

The general findings of the present research can be com-
pared to those from research on the effect of attentional manip-
ulations during encoding and retrieval in the DRM and in other
list-learning paradigms (e.g., Dehon, 2006; Otgaar, Peters &
Howe, 2012; Pérez-Mata, Read & Diges, 2002; Seamon,
Goodkind, Dumey, Dick, Aufseeser, Strickland & Fung,
2003; Skinner & Fernandes, 2008, 2009). For example,
Knott and Dewhurst (2007b, Exp. 2) found that divided atten-
tion during retrieval led to an increase in remember responses
for critical lures as compared to a full-attention condition, in
that participants simply completed the recognition test without
any additional cognitive load (for similar patterns of results,
but in different paradigms, see Dudukovic, DuBrow &
Wagner, 2009; Knott & Dewhurst, 2007a, Exp. 2; Skinner &
Fernandes, 2008).2 Peters, Jelicic, Gorski, Sijstermans,
Giesbrecht and Merckelbach (2008) crossed a forewarning
manipulation with a divided-attention manipulation and found

2 The relationship is less clear between divided attention during encod-
ing and both false recall and false recognition. Otgaar et al. (2012)
found that divided attention led to increased levels of false recall for
adults, but decreased levels for children. Pérez-Mata et al. (2002) also
found increased levels of false-recall rates when attention was divided.
Seamon et al. (2003), on the other hand, found no effect on false-recall
rates, and Knott and Dewhurst (2007b, Exp. 1) actually found a
decrease in false-recognition rates (and remember responses) for crit-
ical lures. However, the different procedures used in these studies make
any direct comparison between their results difficult. Depending on the
difficulty of a secondary or concurrent task during DRM list encoding,
very different patterns of results would be expected. For instance, if a
secondary task was difficult enough to disrupt the activation of the
semantic list networks during encoding, decreased levels of false
alarms and illusory recollections would be expected. However, a
weaker secondary task could leave the activation of critical lures
during encoding intact, but be difficult enough to impair successful
source monitoring and attribution during testing. In this case, an
increase in false alarms and illusory recollections would be expected.
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that only participants in the full-attention condition were able
to use the forewarning to reduce false recall of critical lures.
However, no subjective recollection measures were included
in the Peters et al. (2008) study, so it is not known how
forewarning interacted with the attentional manipulation to
affect illusory recollective experiences. However, the results
of Knott and Dewhurst (2007b) showed that the attribution of
recollective experience to its correct source during testing can
require the presence of controlled attention. This is especially
the case when a forewarning is given, since it increases the
attentional demands of a task like the DRM during both
encoding (when an identify-to-reject strategy occurs concur-
rently with standard list-learning processes) and retrieval
(when a heightened awareness of the DRM illusion leads to
more attention being given to source monitoring and attribu-
tion processes). This increased need for attentional resources
is presumably what led participants with higher WM capacity
in the present research to have reduced amounts of illusory
recollections when forewarned.

The discussion of the remember/know results above
assumes a dual-process interpretation of these judgments
(e.g., Yonelinas, 2002), in which remember responses are a
measure of recollection, and know responses are a measure
of familiarity. Other interpretations of these judgments are
available, however, based on signal detection theory (e.g.,
Dunn, 2004, 2008; Rotello, Macmillan & Reeder, 2004;
Wixted & Mickes, 2010; Wixted & Stretch, 2004). For
instance, according to a dual-process signal detection model
(Wixted, 2007), recollection and familiarity are continuous
processes that get aggregated on a unidimensional strength
axis with different criteria for remember and know judg-
ments (for recent evidence that recollection is better con-
ceived of as a graded, continuous process, see Mickes, Wais
& Wixted, 2009; Slotnick, 2010). This suggests that partic-
ipants will provide a remember response when memory
strength for the item being tested is high (stemming from
the aggregation of recollection and familiarity for the item).
For the results of Experiment 1 in the present study, this
would mean that the negative relationship between WM
capacity and remember responses for critical lures stemmed
from lower WM capacity being associated with stronger
subjective memories for critical lures. However, even
though these various models differ in their interpretation of
remember/know findings, it is still agreed that remember
responses are usually accompanied by recollection. As evi-
dence, think-aloud protocols have revealed that the vast
majority of remember responses are associated with recol-
lective detail from encoding/study (McCabe, Geraci,
Boman, Sensenig & Rhodes, 2011). As a result, the relation-
ship betweenWMcapacity and remember responses to critical
lures in Experiment 1 of the present research can confidently
be said to have stemmed, at least in part, from differences in
illusory recollection of the falsely recognized critical lures.

The above debate over whether remember/know judg-
ments are process-pure measures of recollection and famil-
iarity makes it important for future research to determine
whether the results of the present study apply to other
measures of subjective experience. For instance, DRM false
memories have been found to be accompanied by various
phenomenal characteristics, such as qualitative details
(Mather et al., 1997) and modality/source attributions (e.g.,
Payne, Elie, Blackwell & Neuschatz, 1996; Roediger,
McDermott, Pisoni & Gallo, 2004). It will be important to
determine how individual differences in WM capacity in-
fluence these other subjective measures of illusory memo-
ries, and under what conditions (e.g., when a forewarning is
absent or present). Furthermore, WM capacity has been
found to be related to other false-memory paradigms and
effects, such as the misinformation effect (Gerrie & Garry,
2007; Jaschinkski & Wentura, 2002) and memory conjunc-
tion errors (Reinitz & Hannigan, 2004). It will be important
to determine how individual differences in WM capacity
relate to phenomenological characteristics of these false
memories, as well. In that way, a more global picture of
how WM capacity influences illusory recollective experi-
ence can be developed.

Author note The authors thank Nesina Kritikos and Nicole Peterson
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