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The feature boost in false memory: the roles of monitoring and critical item
identifiability
Jennifer H. Coanea, Dawn M. McBrideb and Shuofeng Xua

aDepartment of Psychology, Colby College, Waterville, ME, USA; bDepartment of Psychology, Illinois State University, Normal, IL, USA

ABSTRACT
The feature boost refers to increased false memories for word lists that are both associatively
and categorically (C + A) related to a non-presented critical item (CI) relative to lists that are
only associatively (NC-A) related [Coane, J. H., McBride, D. M., Termonen, M.-L., & Cutting,
J. C. (2016). Categorical and associative relations increase false memory relative to purely
associative relations. Memory & Cognition, 44(1), 37–49. doi:10.3758/s13421-015-0543-1]. We
explored the replicability of the feature boost and its dependance on monitoring processes
by explicitly warning participants about the nature of the lists or by asking participants to
guess the CI (implicit warning). Overall, the feature boost was replicated. Guessing
performance was higher for C + A lists than for NC-A lists. Explicit warnings were equally
effective for both list types in reducing false memory relative to recall and to a no-recall
math condition. When the CI was not guessed or recalled, the feature boost emerged.
However, when the CI was guessed or previously recalled, false alarms did not differ as a
function of list type. The feature boost seems to be driven in part by differences in the
identifiability of the CI, such that CIs related to C + A lists are harder to identify and thus
reject. These results suggest that differences in monitoring processes that are sensitive to CI
identifiability contribute to the effect.
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False memories for word lists is one of the most robust
findings in cognitive psychology (Zwaan et al., 2018; see
Gallo, 2006, for a review). In the commonly used Deese-
Roediger-McDermott paradigm (DRM; Deese, 1959; Roedi-
ger & McDermott, 1995), participants study lists of words
that are related semantically or associatively (or phonologi-
cally; Sommers & Lewis, 1999) to a single, non-presented
critical item (CI). On subsequent recall or recognition
tests, the CI is falsely remembered at high rates, often
approaching veridical memory rates (e.g., Roediger &
McDermott, 1995). The robustness of the effect is under-
scored by the fact that warning participants about this
powerful memory illusion (Roediger, 1996) reduces, but
does not eliminate, false memory rates (Gallo, Roberts, &
Seamon, 1997; McDermott & Roediger, 1998).

According to the dual-process Activation-Monitoring
Theory (AMT; Roediger, Balota, & Watson, 2001; see also
Associative-Activation Theory, AAT, e.g., Wimmer & Howe,
2009), processes occurring during encoding and retrieval
influence the accessibility of the CI and subsequent
memory errors. Specifically, automatic activation of the CI
in lexical and semantic networks (Collins & Loftus, 1975)
combined with failures in monitoring result in the elevated
false memory rates observed. Alternative theoretical
approaches (e.g., Fuzzy Trace Theory, Brainerd & Reyna,
2002; Global Matching Models, Arndt & Hirshman, 1998)

have also been proposed; we review those in more
depth in the Discussion.

Although the effect is robust and replicable, variability
across word lists affects rates of false memory (Gallo & Roe-
diger, 2002). Backward associative strength (BAS), which is
the probability of the CI being given as a response to a list
item in free association (Nelson, McEvoy, & Schreiber,
2004), and veridical recall appear to be the primary predic-
tors of false recall (Roediger, Watson, McDermott, & Gallo,
2001). Specifically, lists with higher BAS result in higher
error rates, and lists resulting in higher veridical recall
yield lower rates of false recall. BAS reflects lexical level
associations, such as linguistic co-occurrence. Thus, dog
and cat are related because they often co-occur in
language usage in the same sentence (e.g., the idiom
raining cats and dogs) or in similar contexts (e.g., dogs
and cats are both pets, so they occur in similar phrases
or situations; for a theory that dissociates associative
relations and lexical co-occurrence, see Montefinese,
Zannino, & Ambrosini, 2015).

In addition to lexical-level associations, DRM lists typi-
cally include semantically related items, such as category
coordinates, synonyms, and antonyms. Categorical or taxo-
nomic relationships are based on overlapping features
between concepts. Thus, dog and cat are categorically
related because they share features (e.g., they are both
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four-legged, furry mammals). Categorical relations
influence memory performance across a variety of tasks
and circumstances. For example, category clustering
effects (Bousfield, 1953; Tulving & Pearlstone, 1966) indi-
cate that categorical membership information influences
long-term retention. A key distinction between categorical
and associative relations is that the former depend on simi-
larity in terms of primitive features or taxonomic related-
ness (i.e., items from the same taxonomic category share
basic features), whereas the latter do not. The question of
how and to what extent conceptual/semantic (which
include categorical relations) and lexical (association-
based) influences are driving the DRM effect is critical for
understanding not only the paradigm itself, but its utility
in generalising to other, perhaps more ecologically valid,
memory errors and illusions (cf. Brainerd, Yang, Reyna,
Howe, & Mills, 2008).

One approach to understanding the importance of cat-
egorical similarity vs. associations is to compare false
memory rates when list items are categorically related to
the CI and when they consist of items associatively
related to the CI (see, e.g., Buchanan, Brown, Cabeza, &
Maitson, 1999; Dewhurst, Barry, Swannell, Holmes, & Bar-
hurst, 2007; Dewhurst, Bould, Knott, & Thorley, 2009;
Knott & Dewhurst, 2007; Knott, Dewhurst, & Howe, 2012;
Smith, Gerkens, Pierce, & Choi, 2002). Here, we use the
term categorical to refer to primarily taxonomic relations,
defined by shared primitive features, and the term associ-
ative to refer to thematic relations or those based on
lexical level association (e.g., free association norms). This
distinction taps into questions regarding the underlying
nature of the mental representations in semantic
memory (the general storehouse of knowledge; see
Balota & Coane, 2008, for a review) that give rise to false
memories. We acknowledge that in many cases these
relations are not mutually exclusive and might, in fact, be
co-occurring (e.g., Cann, McRae, & Katz, 2011).

Recently, evidence has emerged that categorical
relationships make independent contributions to false
memory beyond those captured by BAS (e.g., Coane,
McBride, Termonen, & Cutting, 2016). Because of the
strong effects of BAS on false recognition and the
difficulty in developing purely taxonomic and purely
associative lists matched on this dimension (see, e.g.,
Buchanan et al., 1999; Dewhurst et al., 2007, 2009; Knott
et al., 2012), Coane et al. developed lists that were
matched on BAS and either shared features with the CI
(categorical and associative lists, C + A lists) or were only
lexically/associatively related to the CI (non-categorically-
related associative lists, NC-A).1 Thus, categorical similarity
was operationally defined by the presence or absence of
shared features while holding associative strength con-
stant. Under these conditions, C + A lists resulted in
higher rates of false memories than NC-A lists, a finding
Coane et al. referred to as a feature boost to reflect the
fact that C + A lists shared more features with the CI
(Cann et al., 2011) relative to NC-A lists. Thus, feature

overlap can affect false recognition beyond associative
relationships2 (see also Montefinese et al., 2015; for a
different finding, and Park, Shobe, & Kihlstrom, 2005, Exper-
iment 2, who reported lower false alarm rates with lists of
category subordinates than lists of category coordinates,
which they defined as associatively related, although
they did not indicate whether the list items in their coordi-
nate lists shared features with the CI. Furthermore, only
three CIs were tested and the foils on the recognition
test were all unrelated, other than the CI, a design par-
ameter that can increase false alarms to related lures,
Tun, Wingfield, Rosen, & Blanchard, 1998).

Activation and monitoring processes in the DRM
paradigm

Processing the list items in the DRM paradigm (either
intentionally or incidentally; Dodd & MacLeod, 2004;
Toglia, Neuschatz, & Goodwin, 1999) causes activation to
spread to the CI, increasing its accessibility or familiarity.
Thus, increased activation can explain why the CI is acti-
vated in semantic networks, with such activation presum-
ably contributing to forming a memory trace for the CI.
Given the short-lived nature of activation processes (cf.
Neely, 1977 but see work by Howe, Wilkinson, Garner, &
Ball, 2016, showing that false memories can affect later
problem solving, specifically by facilitating solutions on
the Remote Associates Test), other factors, such as re-acti-
vation of the networks including the CI at test (e.g., Coane
& McBride, 2006; Meade, Watson, Balota, & Roediger, 2007),
are likely involved. However, according to AMT, this acti-
vation process is critical for increasing the CI’s accessibility
on subsequent retrieval tasks. Because BAS is assumed to
be a key factor in affecting activation, matching lists on
this dimension should result in equivalent amounts of acti-
vation. Thus, the feature boost might be due to additional
activation from shared features or from another process or
mechanism.

Whereas activation can increase memory errors, theor-
etical accounts of false memories in the DRM paradigm
also include error-reducing or editing processes. According
to AMT, in addition to activation during study of the lists,
participants will evaluate the source of the activation via
controlled monitoring processes (Johnson, Hashtroudi, &
Lindsay, 1993) during retrieval. Errors in the monitoring
process (i.e., attributing the heightened activation of the
CI to a study event) result in false alarms or intrusion
errors. Thus, false memories in this paradigm are the
result of both increases in activation and breakdowns in
source monitoring.

Monitoring is assumed to be a controlled process that
depends on recollection of specific details, whereas famili-
arity is a more automatic process. In the DRM paradigm,
familiarity-driven responding will result in high error rates
in the absence of corrective monitoring processes.
Conditions that result in greater recollection, thereby
improving veridical memory, can reduce false memory,
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presumably by rendering monitoring more effective (cf.
Gallo, 2010). Such conditions include increasing the
number of list repetitions (e.g., Benjamin, 2001), visual
instead of auditory encoding (Kellogg, 2001), and provid-
ing increased study time (e.g., McDermott & Watson,
2001). Furthermore, when veridical recall is high or exhaus-
tive, false recall diminishes (Gallo, 2004; Roediger, Watson
et al., 2001).

The presence of distinctive details available during
retrieval is critical for effective monitoring. For example,
Israel and Schacter (1997; Schacter, Israel, & Racine, 1999)
reported lower rates of false memory following pictorial
encoding than verbal encoding, presumably because par-
ticipants relied on the absence of distinctive traces in
memory to reject a CI. Conversely, reductions in monitoring
processes due to specific manipulations (e.g., imposing a
speeded response deadline) can increase false memory
(Benjamin, 2001). Dividing attention during encoding also
increases false memory, presumably by disrupting the
encoding of item-specific information (Peters et al., 2008).
False memories also tend to be higher in participant popu-
lations who have global deficits in controlled processes
(e.g., older adults and adults with Alzheimer’s Disease,
Balota et al., 1999; individuals lower in working memory
ability, Watson, Poole, Bunting, & Conway, 2005). The ques-
tion addressed here is how these monitoring processes
might differ as a function of list composition in the DRM
paradigm.

CI identifiability and rejection

In the activation-monitoring framework, false memories
can increase because of increased activation (e.g., higher
BAS, longer lists) and/or because of reduced monitoring.
The shared features in the C + A lists might affect the acti-
vation component, by increasing the accessibility of the CI
in long-term memory. In terms of monitoring processes,
one possibility is that shared features and taxonomic
relations, which play a powerful role in long-term
memory formation and retrieval, are affecting monitoring
performance. NC-A lists might induce lower rates of
errors because monitoring for those lists might be easier.
For example, when studying the NC-A list related to the
CI horse, participants might notice that none of the list
items (e.g., stable, hay, saddle) actually refer to four-
legged animals. As such, the absence of such features
might facilitate a monitoring process that would allow par-
ticipants to accurately reject the CI (see Gallo, 2010). In con-
trast, the C + A list for horse includes many of the same
features as horse (e.g., stallion, pony, zebra); thus, partici-
pants could not rely on the absence of this information
to reject the lure. A similar argument was proposed by
Watson, Balota, and Roediger (2003) to explain the
hyper-additive false memory effects for lists composed of
both semantic and phonological associates. In that
context, the absence of specific phonological features

would allow participants to reject a CI in pure semantic
lists or the absence of semantic features would allow
them to reject a CI in pure phonological lists. The inclusion
of both types of list items, however, rendered such a
diagnostic process moot (see also Finley, Sungkhasettee,
Roediger, & Balota, 2017; McBride, Coane, Xu, Feng, &
Xu, 2019).

To examine the extent to which the feature boost is
driven by differences in monitoring processes we
implemented a well-established manipulation consisting
of warning participants about the nature of DRM lists
prior to encoding. Warnings can selectively reduce false
memories (see Gallo, 2006, 2010). Because the activation
process is automatic, the warnings do not affect the acti-
vation of the CI; rather, they increase the engagement of
attentional processes during encoding of the list items
and/or during the retrieval event. Here, we only adminis-
tered warnings prior to encoding to ensure participants
would engage in the monitoring during the encoding
phase, when the CI is initially activated. Although warnings
administered after the encoding phase can be effective,
albeit less so (McCabe & Smith, 2002), our primary interest
was in increasing monitoring during the initial activation
and study phase. If monitoring processes are differentially
affected by list type, the warnings might differ in effective-
ness across list type. Specifically, if the warnings are more
effective for NC-A than C + A lists, because of the ease of
identifying the CI, it is possible the feature boost would
increase in magnitude, as false memory for NC-A lists
would be reduced to a greater extent than false memory
for C + A lists.

Further, the effectiveness of warnings in reducing false
memory depends on CI identifiability. Neuschatz, Benoit,
and Payne (2003) found that false alarms were reduced
in lists in which the CI was easier to identify after a
warning, whereas no reduction occurred for low-identifia-
bility CIs. Similarly, Carneiro, Garcia-Marques, Fernandez,
and Albuquerque (2014) found that CIs that were identified
as strongly thematically related to the lists were less likely
to be falsely recognised (see also Huff, Coane, Hutchison,
Grasser, & Blais, 2012). To directly assess whether CIs
were more or less identifiable as a function of list type,
we also included a manipulation in which participants
were asked to guess (i.e., identify) the CI. Guessing the CI
in the NC-A lists might be easier because all list items in
the former type of list more clearly converge upon a
single associate, whereas, in the C + A lists, many other
non-presented items share features with the CI (i.e., more
potential CIs might be generated) even though BAS is con-
stant. This guessing task might also serve as an implied
warning, in that participants are informed about the fact
that an item that connects all list items is not actually
presented.

The guessing instructions might act as an implied or
implicit warning because, although participants are
instructed to try to identify the missing word in each list,
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there is no further instruction to try to avoid recalling or
recognising it. However, it is likely that during the encoding
phase participants attend to the shared properties or fea-
tures of the list items to try to identify the item they are
told links all words together. Clearly, similar relational pro-
cessing is likely to occur in the Warning task, as participants
attempt to identify the CI to avoid mistakenly recalling or
recognising it. However, the Guessing task does not
involve a retrieval attempt, unlike the Warning condition.
Thus, the benefit of retrieval practice, which has been
identified as a powerful memory modifier (see Roediger,
Agarwal, Kang, & Marsh, 2010) and the explicit instruction
to avoid recalling the CI might result in more directed
monitoring than the guessing instructions.

As argued by Huff et al. (2012; see also Coane, Huff, &
Hutchison, 2016; Huff & Hutchison, 2011), the guessing
task also promotes relational processing of the list items,
as participants attempt to determine the common theme
or unifying word (i.e., the CI). Thus, some participants
were informed about the nature of the DRM lists explicitly
with warnings or implicitly with a task to guess the CI for
the lists. The guessing condition also provided a direct
assessment of the identifiability of the CI. The inclusion of
the guessing task also contributed to our decision to
provide warnings prior to encoding, to ensure that partici-
pants in both groups were engaging in similar forms of
processing during list presentation.

If CIs related to NC-A lists are easier to identify because
the CI does not share features with the list item and does
not belong to the same taxonomic category, this should
yield a greater reduction in false alarms for NC-A lists than
C + A lists when they are warned about the nature of the
lists, because participants could capitalise on the absence
of shared features to reject a CI. Because CIs in C + A lists
are highly similar to the list items, identifying and sub-
sequently rejecting the CI should be more difficult. Thus,
relative to a no warning condition, false memories should
decrease more for NC-A lists than C + A lists when a
warning is provided, leading to a larger feature boost
effect. In the guessing task, CIs should be identified more
easily in NC-A than C + A lists because of the relative pres-
ence or absence of shared features among list items and
lures. If the guessing instructions do act as an implied
warning, a similar reduction in errors should occur in this
condition as following an explicit warning.

Method

All participants completed a long-term final recognition
test, with different interpolated tasks after encoding each
list. One group of participants completed a standard
recall test after each list without a warning (hereafter,
Recall-only); a second group was given a warning about
the nature of the DRM paradigm prior to list presentation
and then completed a recall test after each list (hereafter,
Recall + Warning); and a third group was asked to guess
the CI for the list (hereafter, Guess; Huff et al., 2012)

instead of completing a recall test. In the Recall +
Warning and Guess conditions, the task-specific instruc-
tions were provided once, prior to the encoding of the
first list. As a baseline comparison group to examine false
recognition in the absence of any prior retrieval or rela-
tional processing, we included the data from Experiment
2 in Coane, McBride et al.’s (2016) study in the analyses
of the present experiment. The participants in that study
completed the same encoding task with the same lists
and timing parameters; however, after each list they
worked on math problems for 2 min. Thus, this condition
(i.e., a no-recall Math condition; hereafter Math) provides
an assessment of false recognition uncontaminated by
prior retrieval. Such a comparison group was deemed
important because prior recall can often increase rates of
false recognition (cf. Roediger & McDermott, 1995) and
prior retrieval and elaboration, as in the Guess condition,
are known memory modifiers (e.g., Roediger & Karpicke,
2006). Thus, including this condition allowed us to
examine whether false recognition increased or decreased
as a function of the type of interpolated task.

Participants

All participants in the Recall, Warning, and Guess con-
ditions were recruited from the psychology department
participant pools at Colby College (n = 92) and Illinois
State University (n = 111). Data from an additional two par-
ticipants were lost due to computer failures and exper-
imenter error. Participants received course credit or $5 as
compensation. Sixty-six participants were tested in the
Guess condition, 68 in the Recall-only condition, and 69
in the Recall + Warning condition. Data from 71 partici-
pants from Coane, McBride et al.’s (2016) Experiment 2, col-
lected from the same participant pools, contributed data in
the Math condition.3 The study was approved by the
appropriate ethics review boards at both institutions.

Design

The study used a 2 (List type: C + A vs. NC-A) × 2 (Item type:
CI vs. List Item) × 2 (List study status: Studied vs. Non-
studied) × 4 (Interpolated task: Recall-only, Recall +
Warning, Guess, Math) design. List type, item type, and
list study status were manipulated within-participants;
interpolated task was between-participants.

Materials

The same lists used in Coane, McBride et al.’s (2016) study
were used in this experiment.4 For each of 20 CIs, we used
two lists of nine items each. The C + A lists consisted of
items that were associatively and categorically (taxonomi-
cally/semantically) related to the CI, whereas the NC-A
lists were only associatively (thematically) related to the
CI. Thus, the C + A list items shared primitive semantic fea-
tures with the CIs, whereas the NC-A lists did not. For
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example, the C + A list for the CI horse included mule,
donkey, and zebra and the NC-A list included saddle,
gallop, and stable. To develop the lists, we selected items
from the Nelson et al. (2004) Free Association Norms that
were related to a target (the CI). Initial item selection was
done by the first author, who identified items that did or
did not share semantic features with the CI. The lists
were subsequently normed using online samples. None
of the list items were repeated across lists and the types
of lists were matched on a number of factors, including
average word frequency, word length, and, importantly,
BAS. C + A lists were rated as significantly higher than
NC-A lists on two core dimensions: categorical relatedness
and presence of shared features (see Coane et al. for a full
description of list development and norming).

Each participant studied five C + A lists and five NC-A
lists. The remaining 10 lists (five of each type) served as
fillers on the recognition test. The recognition test con-
sisted of two items from each studied list (from serial pos-
itions 3 and 7), the CI related to each studied list, two fillers
from the 10 non-studied lists (from the same serial pos-
itions), and the CI related to the non-studied lists. Lists
were counterbalanced across list type and studied and
non-studied conditions.

Procedure

Participants were tested individually or in small groups of
two or three participants at individual computer stations.
The experiment was administered using E-Prime software
(Schneider, Eschman, & Zuccolotto, 2012). After providing
consent, all participants were informed that they would
be studying lists of words presented one at a time and
that their memory would be tested, although the nature
of the final recognition test was not specified.

The task-specific instructions were presented once to
each group prior to the first list. In the Guess condition,
the instructions were to try to identify a single non-pre-
sented word that all the list words were related to. Partici-
pants were encouraged to try to guess the word during
list item presentation and then to write it down on a
sheet of paper with numbered rows provided by the exper-
imenter after the math problems. In the Recall-only con-
dition, participants were simply asked to write down as
many words as they could from the list they had just
studied in a booklet provided by the experimenter after
the math problems. The booklet included separate spaces
to record the words from each list. In the Recall +Warning
condition, participants were given the same general instruc-
tion and the same booklet as participants in the Recall-only
condition. However, they were further informed, before the
beginning of the first list, that each list item was related to a
single non-presentedword and that they should avoid recal-
ling that word. An example of a list and the related CI was
given. In the Math condition, participants completed math
problems for 2 min before advancing to the next list.
Although participants in the Math condition were tested

earlier (approximately 2 years prior), the experimental para-
digm was identical other than the interpolated task and par-
ticipants were recruited from the same populations.

In all conditions, lists were presented one at a time in
random order at a rate of 1 s each with a 500 ms ISI.
Within a list, words were presented in order of decreasing
BAS. List order was randomised across participants. After
each list, regardless of condition, participants worked on
arithmetic problems for 30 s before completing the con-
dition-specific task and advancing to the next list. This
process was repeated for all 10 lists.

After the 10th list had been studied and the condition-
appropriate task completed, all participants completed the
recognition test. The 60 words on the test appeared one at
a time, in random order, and remained on the screen until
participants made a response. The “Y” key was used to indi-
cate “yes” (i.e., old responses) and the “N” key to indicate
“no” (i.e., new responses). The instructions emphasised
accuracy and speed equally. Following the recognition
test, participants were thanked, debriefed, and assigned
course credit or payment. The study took less than 30
min to complete.

Results

We report the analyses of the different encoding con-
ditions (guessing and recall performance first), followed
by the recognition test performance. To preview
our findings, we successfully replicated the feature boost
in recall and recognition, and warnings were effective at
reducing false recall and false recognition. However, their
effectiveness did not vary as a function of list type, even
though guessing accuracy for NC-A lists was almost twice
as successful as that for C + A lists, suggesting there are
differences in CI identifiability. Conditional analyses indi-
cated that the feature boost is driven by cases in which
the CI is not identified: When the CI was not guessed or
recalled, the feature boost was replicated, whereas suc-
cessful guessing or prior recall equalised false recognition.

Guessing task

The proportion of correctly guessed CIs was greater in NC-
A lists than in C + A lists, t(65) = 9.4, p < .001, d = 1.16 (see
Table 1). Thus, when list items did not share features

Table 1. Proportion (SE) of recall of list items and CIs and proportion of
correctly guessed CIs as a function of initial task, and list type.

Initial Task

Math Recall Warn Guess

N 71 68 69 66
List Items
NC-A lists – .58 (.01) .56 (.01) –
C + A lists – .61 (.01) .60 (.01) –

Critical Items
NC-A lists – .16 (.02) .08 (.02) .75 (.02)
C + A lists – .21 (.02) .12 (.02) .43 (.03)
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with the CI, but were associatively related, the CI was
easier to identify. This is consistent with lower false
alarm rates to NC-A lists, as more identifiable CIs are
easier to reject.

Recall task

False recall rates were submitted to a list type (NC-A vs.
C + A) by condition (Recall-only vs. Recall + Warning)
mixed ANOVA, where list type was a within-subjects
factor and condition was between subjects. Means are
presented in Table 1. The feature boost was found in
the recall task, F(1, 135) = 7.43, p = .007, h2

p = .05: CIs
related to C + A lists (M = .16, SEM = .02) were falsely
recalled at a higher rate than CIs related to NC-A lists
(M = .12, SEM = .01). Warnings were effective at reducing
critical intrusions, F(1, 135) = 12.55, p = .001, h2

p = .08.
False recall in the Recall + Warning condition (M = .10,
SEM = .02) was lower than false recall in the Recall-only
condition (M = .18, SEM = .02). The interaction was not
reliable, F < 1.0, p > .59.

The proportion of correctly recalled list items was sub-
mitted to the same ANOVA. Veridical recall was greater
for C + A list items (M = .60, SEM = .01) than for NC-A
lists (M = .57, SEM = .01), F(1, 135) = 27.59, p < .001, h2

p = .17.
Neither the effect of condition nor the interaction were
significant, both Fs < 1.0, ps > .52. Thus, warnings did
not affect veridical recall, and items that had shared fea-
tures were recalled more than items that did not share
features.

In sum, we obtained a robust feature boost in free recall
and demonstrated that warning participants about the
nature of the DRM lists was effective, consistent with
prior literature. However, the effectiveness of warnings
did not differ as a function of list type. Taken in concert
with the guessing performance data, this finding was unex-
pected. Specifically, we had hypothesised that warnings
would be more effective when the CI was easier to identify
(i.e., in NC-A lists) and that this would lead to a greater
reduction in false recall for NC-A than C + A lists, thereby,
if anything, increasing the magnitude of the feature
boost. Guessing performance did differ as a function of
list type; however, this identification advantage did not
translate into improved monitoring or rejection of the CI
in free recall.

Recognition task

As in Coane, McBride et al. (2016), we report analyses on
corrected false recognition. False alarms to CIs and list
items from non-studied lists were subtracted from false
alarms to CIs from studied lists and from hit rates to
studied list items, respectively (Table 2 presents corrected
recognition and raw recognition data). These scores were
analysed in two 2 (list type: NC-A vs. C + A) × 4 (condition:
Math, Guess, Recall-only, Recall + Warning) mixed

ANOVAs (CIs and list items were analysed separately), in
which list type was a within-participants factor and con-
dition was a between-participants factor.

A significant feature boost in false recognition was
observed, F(1, 270) = 15.61, p < .001, h2

p = .055, with higher
false alarm rates to C + A lures (M = .433, SEM = .02) than
to NC-A lures (M = .35, SEM = .02). Overall, warnings were
effective at reducing false alarms, F(3, 270) = 5.33, p = .001,
h2
p = .06, significantly so relative to the Recall-only and

Math conditions (ps≤ .015). No other pairwise comparisons
were significant, all ps≥ .13. The interaction was not signifi-
cant, F < 1.0, p = .61, suggesting that the effectiveness of
warnings did not vary as a function of list type.

The analysis on veridical recognition revealed a signifi-
cant mnemonic advantage for list items from C + A lists
(M = .70, SEM = .01) compared to list items from NC-A lists
(M = .66, SEM = .01), F(1, 270) = 10.57, p = .001, h2

p = .04.
Veridical recognition was lower in the Math condition
than in the other three conditions, F(3, 270) = 23.24,
p < .001, h2

p = .20 (all ps < .001), whereas performance in
the Guess, Recall-only, and Recall + Warning conditions
did not differ from one another (all ps≥ .99). The inter-
action was not reliable, F < 1.0, p = .82.

In sum, the recognition test revealed that a feature
boost was obtained for both CIs and list items and that
explicit warnings were effective at reducing false alarms
to CIs. The guessing task did not reduce false recognition
relative to prior recall or to the Math condition. However,
the type of encoding task did not interact with list type.
Thus, warnings were equally effective across C + A and
NC-A lists, similar to what was obtained in the free recall
task. Compared to the Math condition, any condition that
involved prior retrieval or relational processing improved
veridical recognition.

Table 2. Final recognition proportions (SEs) for studied items and CIs as a
function of list type and initial task.

Initial Task

Math
Recall-
only

Recall +
Warning Guess

N 71 68 69 66
List Items
NC-A studied .61 (.02) .77 (.02) .74 (.02) .75 (.02)
NC-A non-studied .11 (.01) .05 (.01) .03 (.01) .05 (.01)
Corrected
Recognition

.50 .72 .71 .70

C + A studied .70 (.02) .80 (.02) .79 (.02) .81 (.01)
C + A non-studied .15 (.01) .06 (.01) .04 (.01) .06 (.01)
Corrected
Recognition

.55 .74 .75 .75

Critical Items
NC-A studied .51 (.03) .47 (.03) .30 (.03) .39 (.03)
NC-A non-studied .13 (.01) .06 (.01) .02 (.01) .06 (.01)
Corrected
Recognition

.38 .41 .28 .35

C + A studied .60 (.03) .53 (.03) .34 (.03) .52 (.04)
C + A non-studied .14 (.01) .05 (.01) .02 (.01) .08 (.01)
Corrected
Recognition

.46 .48 .32 .44

Note: The Math condition data are from Experiment 2 of the Coane, McBride
et al. (2016) study.
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Conditional analyses

To determine whether performance on the final recog-
nition test varied as a function of performance during the
task-specific encoding conditions, we conducted a series
of conditional analyses in which we examined whether
false alarms differed as a function of guessing (correct
guess vs. no/incorrect guess) and recall (CI recalled or
not) performance. These analyses allowed us to examine
whether the effects of prior guessing or warning were
only effective when the CI was correctly guessed (i.e., ident-
ified), which might reflect successful identification and
rejection. Accordingly, failure to recall the CI during the
free recall task could reflect either monitoring effectiveness
or insufficient activation of the CI.

As noted above, correct guessing was higher for NC-A
than C + A lists. If guessing serves as an implicit warning
and participants correctly guess the CI, they can infer it
was not on the list and should be able to reject it on the
subsequent recognition test. We calculated the pro-
portions of false alarms to correctly guessed CIs and to
non-guessed CIs for each participant. These data were sub-
mitted to a 2 (list type: NC-A vs. C + A) × 2 (guessing
performance: correct guess vs. no/incorrect guess) within-
participants ANOVA. Due to some participants missing
data in some cells, this analysis included 45 participants.5

Guessing performance did affect false alarm rates, F(1,
44) = 20.07, p < .001, h2

p = .31, such that fewer errors were
made to correctly guessed CIs (M = .34, SEM = .04) than to
CIs that were not guessed (M = .59, SEM = .04). Although
the effect of list type was not significant, F(1, 44) = 3.80,
p = .06, h2

p = .08, the interaction between list type and
guessing performance was, F(1, 44) = 14.47, p < .001,
h2
p = .25 (see Figure 1). When the CI was correctly

guessed, false alarms did not differ as a function of list
type, t(44) = 1.36, p = .18, d = .20. However, when the CI
was not identified during the guessing task, false alarms
to C + A lists (M = .73, SEM = .04) were higher than false
alarms to NC-A lists (M = .44, SEM = .07), t(44) = 3.49,
p = .001, d = .53. Furthermore, false alarms to CIs related
to NC-A lists did not differ as a function of guessing

performance, t < 1.0, whereas correct guessing did reduce
false alarms in C + A lists, t(44) = 6.76, p < .001, d = 1.01.
Thus, successful guessing equalised performance across
list types, suggesting that the difficulty in identifying the
CI for C + A lists likely contributes to the feature boost. In
fact, for non-guessed CIs, the feature boost was substan-
tially larger than that observed in the overall analyses.

For participants in the Recall-only and Recall + Warning
conditions, we calculated the proportion of false recog-
nition as a function of whether the CI had been recalled
or not (Figure 2). Because of the low rates of false recall,
an omnibus ANOVA with condition, list type, and prior
recall performance as factors only included 43 participants
(27 in the Recall-only condition and 16 in the Recall +
Warning condition). There was no main effect of condition
and this variable did not interact with any other factors (all
ps > .40). Thus, we collapsed across condition and con-
ducted paired samples t-tests to examine whether prior
recall differentially affected C + A and NC-A lists. When
the CI was not recalled, false alarms were higher in C + A
lists than in NC-A lists, t(137) = 2.02, p = .045, d = .17.
However, when the CI had been previously recalled,
there were no differences in false recognition, t < 1.0.
Across both list types, false alarms were higher for pre-
viously recalled CIs than for non-recalled CIs, reflecting
the effects of prior retrieval and, presumably, of a failure
of the warning.

In sum, recognition performance conditionalized on
prior recall indicated that prior false recall increased false
recognition and equalised performance across lists,
whereas false alarms were greater in C + A than NC-A
lists when the CIs had not been recalled. This latter
finding, in concert with the guessing results, suggests
that the feature boost might be driven in part by difficulties
in discriminating the CI from highly similar list items with
which it shares numerous features. We do acknowledge
that the evidence from the Recall-only and Recall +
Warning conditions is based on smaller sample sizes and
that the effect is relatively small; however, these findings
are consistent with the idea that prior retrieval attempts
and guessing act as powerful memory modifiers, a point
we elaborate on below.
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Figure 1. Mean false recognition as a function of performance during the
Guessing task and list type (error bars represent standard error of the mean).

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

Prior recall No prior recall

noitingoceR
e slaF

no it roporP

NC-A C+A
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Discussion

The feature boost refers to the higher rates of false memory
to CIs that are both categorically and associatively related
(C + A) to studied lists compared to CIs that are only asso-
ciatively related (NC-A) to studied lists. According to AMT,
activation processes increase the probability of errors and
monitoring processes reduce the probability of errors.
The question addressed here was whether the latter
differed for C + A and NC-A lists. To increase monitoring,
participants were given explicit or implied warnings prior
to list encoding in two conditions, whereas two other
groups completed math problems or a standard free
recall test. Prior research identified CI and theme identifia-
bility as important factors in determining whether warn-
ings are effective in reducing memory errors (Carneiro
et al., 2014; Coane, Huff et al., 2016; Huff et al., 2012;
Neuschatz et al., 2003). Thus, we hypothesised that CIs
related to NC-A lists, which are more easily distinguishable
because of less feature overlap compared to CIs related to
C + A lists (cf. Watson et al., 2003), would be easier to ident-
ify, and thus reject, when warnings were given. We also
predicted that guessing the CI would be more successful
in NC-A than C + A lists and that guessing might exert a
similar effect as warnings on subsequent false recognition.

Overall, across conditions, the feature boost was repli-
cated. One novel finding was that, in contrast to Coane,
McBride et al. (2016), the feature boost emerged in free
recall and not only in recognition. The magnitude of the
feature boost did not differ across the Recall-only and
Recall + Warning conditions and was most evident in the
overall analyses across participants in both groups.
Although not a robust effect, this finding confirms that
the increase in false memory due to shared features and
similarity does occur in tasks other than recognition.
Results from the guessing task did confirm that NC-A CIs
were almost twice as likely to be correctly guessed than
C + A CIs. The results of the conditional analyses indicated
that, when guessing was successful, false alarms were
equivalent across list types. This indicates that the ability
to identify the CI is critical for avoiding false alarms and
that, because C + A CIs are generally more difficult to ident-
ify, the rejection process is more likely to fail, thus yielding
higher false alarms.

An examination of the errors made during the guessing
task provided further insight into participants’ guesses. A
guessing strategy that focused on the shared features of
all list items would likely elicit a category coordinate
because coordinates encompass all members of the cat-
egory, including the CI. Conversely, if the guessing strategy
focused on more associative level information, participants
might be more likely to generate an associate to the CI or
to one or more list items. Incorrect guesses were coded as
category superordinates of the CI (e.g., for the CI horse, a
category superordinate could be animal) or as associatively
related to the CI (e.g., for the CI horse, west was classified as
an associatively related error). Incorrect guesses that

consisted of a studied list item were omitted from analyses.
C + A lists (M = .38, SEM = .03) resulted in a greater pro-
portion of superordinate errors than NC-A lists (M = .06,
SEM = .02), t(66) = 10.35, p < .002, d = 1.28. Although
numerically NC-A lists resulted in more associatively
related errors (M = .23, SEM = .03) than C + A lists (M = .19,
SEM = .02), the difference was not significant, p = .24.
Thus, the increased difficulty in identifying and sub-
sequently rejecting the C + A CIs seems to be driven, at
least in part, by the fact that the similarity between items
results in the activation and generation of category
superordinates.

Category superordinates, such as animal, bird, or vehicle
encompass a wide variety of exemplars (i.e., basic level rep-
resentations) that vary in the degree to which they “fit” the
category (Collins & Quillian, 1969; Murphy, 2002; Rosch,
1975; Tanaka & Taylor, 1991). Thus, superordinates
provide access to information about what discriminates
one large and diverse category from other categories
(e.g., the differences between birds and mammals), but
can lack in specificity regarding specific exemplars. This
increased generality comes at a cost to the specificity
needed to reject a CI. In other words, by creating a
mental representation of the lists that focused on the
over-arching category structure, participants might have
failed to encode the item-specific features necessary to
determine the CI was not presented on the list. In fact, cor-
rectly guessing the CI resulted in equivalent false recog-
nition rates as a function of list type, suggesting that
once the CI was identified it could be rejected correctly.

Overall, the effect of the guessing task was similar to that
of prior recall, with or without warnings: A robust feature
boost emerged, especially when CIs were not guessed cor-
rectly. Thus, this task seemed to facilitate access to the CI,
resulting in subsequent false recognition. One possibility is
that the guessing task increases relational processing
(Hunt & Einstein, 1981) by encouraging participants to
attend to the shared properties of the list items. When par-
ticipants were able to correctly guess the CI, this also
increased item-specific processing, thereby leading to a
reduction in false alarms. However, when the CI was not
guessed, false alarms were driven by the relational proces-
sing, which can increase errors (e.g., Huff & Bodner, 2013).
Consistent with this, Huff et al. (2012) and Coane, Huff
et al. (2016) used a guessing task with lists composed of
indirectly related (i.e., mediated) items. These mediated
lists included items related to the original DRM list items
but not directly related to the CI. Thus, any changes in the
accessibility of the CI as a result of encoding mediated
lists was attributed to an automatic spread of activation in
lexical-semantic networks (Balota & Lorch, 1986; Collins &
Loftus, 1975). The ironic effect of guessing they noted with
mediated lists referred to the finding that, whereas guessing
decreased false recognition of CIs related to direct lists,
guessing increased false recognition of CIs related to
mediated lists relative to prior recall. The guessing task
increased the accessibility of the mediated CI and the
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failure to correctly identify the CI (as occurred here with the
C + A lists) resulted in elevated false alarm rates.

Recently, several researchers have been examining the
role of guessing in the absence of prior knowledge as an
effective strategy to promote subsequent retention. For
example, Kornell, Hays, and Bjork (2009) found that, even
when participants could not correctly guess the answer
to unknown information, attempting to guess prior to
being provided corrective feedback promoted learning
and retention relative to being provided the correct
answer without a prior guessing attempt. One explanation
for this phenomenon is that the guessing attempt will
activate related knowledge in long-term memory. Thus,
even incorrect guesses are likely to activate the target (in
this case, the CI). Other accounts suggest that attempting
to guess increases curiosity or interest (Zawadzka &
Hanczakowski, 2019). In cases when feedback is given,
more attention is given to the correct answer. Of course,
our guessing task did not provide feedback, but the
increase in curiosity might have led to stronger activation
or the attempt at guessing might have made the CI,
when presented, feel more familiar, making it more likely
to be endorsed as old.

Turning to the effect of warnings and prior recall,
informing participants about the nature of the DRM para-
digm and instructing them to avoid intrusions did reduce
false alarms in both recall and subsequent recognition,
suggesting they were indeed effective, consistent with
prior work (e.g., Gallo et al., 1997; Watson, McDermott, &
Balota, 2004). However, warnings did not interact with list
type in either recall or recognition. This finding is in con-
trast to prior studies that indicated that identifiability of
the CI predicted the extent to which warnings would be
effective (Carneiro et al., 2014; Huff et al., 2012; Neuschatz
et al., 2003). Given the results of the guessing task, intru-
sions and false alarms should have been reduced more in
the NC-A lists than in the C + A lists. An examination of con-
ditionalized recognition performance indicates that the
failure to correctly identify the CI may have prevented par-
ticipants from capitalising on warnings. When the CI was
falsely recalled, suggesting it was not identified during
the initial encoding and/or recall task, subsequent false rec-
ognition was high and did not differ as a function of list
type. Thus, prior recall equalised false recognition rates.
Conversely, when CIs were not recalled, the feature boost
emerged on the recognition test. This suggests that the
feature boost might be due, in part, to the fact that C + A
CIs receive equivalent levels of activation as NC-A CIs,
because of the match in BAS, but this activation cannot
be effectively counteracted by increased monitoring due
to the difficulty in identifying what the CI is. Failing to
identify the CI results in immediate false recall, which is
sensitive to the increased similarity in shared features for
C + A CIs, and delayed false recognition, where the
effects persist, but only for non-recalled CIs. As noted
above, the conditional analyses for the Recall-only and
Recall + Warning conditions were based on data collapsed

across conditions due to the small sample available in each
group (as a result of the low overall false recall rates). Even
in the overall sample, the effect size was small in magni-
tude. Thus, future work further examining differential
effects of retrieval success and retrieval failure would
help to clarify these points.

As noted above, we had speculated that warnings
would be more effective with NC-A lists, leading to a
greater reduction in false recall and potentially false recog-
nition than C + A lists. However, the decrease in false
memory that occurred after warnings relative to standard
recall instructions was equivalent for both list types. Why
this was the case is not clear. Because the guessing data
clearly indicated that CIs related to NC-A lists were easier
to identify, this should have resulted in more efficient
monitoring of these items. One possibility is that even
without warnings participants were able to identify the CI
and avoid false recall, as evidenced by the low false recall
rates to NC-A CIs. Thus, performance for these items
might be close to a functional floor already. Given the
difficulty in identifying the C + A CIs, the warnings might
have simply been ineffective because participants failed
to correctly figure out what the CI was. An alternative
approach to examine the role of monitoring might be to
implement a different manipulation to disrupt controlled
monitoring, such as dividing participants’ attention at
encoding and/or retrieval (e.g., Peters et al., 2008).

As discussed above, guessing can improve subsequent
retention of correct information. Similarly, the benefits of
retrieval practice on memory are well-established (see Roe-
diger et al., 2010 for a review): Relative to study, retrieving
information from memory promotes learning and reten-
tion (see Chan, Meissner, & Davis, 2018; Rowland, 2014,
for reviews). Typically, information that has been success-
fully retrieved on one occasion will be retrieved again
during a subsequent attempt, thus improving overall
retention. The conditional analyses indicated such a
finding: When the CI had been recalled, it was more
likely to be recognised as well. This suggests that retrieval
promotes retention not just of studied, but also non-
studied, related information. Similarly, Chan and colleagues
(e.g., Chan, Manley, & Lang, 2017; Wilford, Chan, & Tuhn,
2014) have found that retrieval practice increases suscepti-
bility to misinformation. Thus, although retrieval is often
touted for its positive effects on memory, it is worth
noting that retrieval attempts that include erroneous or
misleading information can strengthen the memory
traces for non-presented content as well.

Alternative theoretical accounts of false memory

According to an alternative account of false memories,
Fuzzy Trace Theory (FTT; Brainerd & Reyna, 2002), veridical
memory is supported by verbatim traces (i.e., episodic
traces that include surface features and details) and gist
traces, which consist of the semantic content extracted
during encoding. The stronger the semantic content or
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similarity of the list items, the more closely the gist will
resemble the CI, leading to errors, especially when verba-
tim traces are weaker, due to decay or interference. False
memories are driven by gist traces, and verbatim or item-
specific information can be used to reject familiar lures.

The feature boost for non-identifiable CIs that occurs
both immediately in recall and after a delay is consistent
with the fact that the gist or thematic coherence of C + A
lists increases errors. The overlap in features, and hence
greater similarity in terms of verbatim traces, can also
explain why recollection rejection might fail, because the
CI matches the gist but is not identified. The persistent
boost in false recognition is also consistent with increased
reliance on gist traces as verbatim traces decay. According
to AMT, both CIs should receive equivalent amounts of acti-
vation, because of the match in BAS. After a delay, the CI is
reactivated, either due to processing of related list items
(Coane & McBride, 2006) or because of reactivation of an
episodic network laid down during encoding (Meade
et al., 2007). However, because monitoring depends on
the identifiability of the CI, this process is more likely to
fail for C + A lists. Thus, both of the dominant theories
can account for these findings.

A third class of theories can readily account for these
findings as well. Global matching models, such as
MINERVA2 (Hintzman, 1986, 1988), assume that memory
traces consisting of sets of features are encoded in
memory in a probabilistic fashion (i.e., the encoding is
not a perfect match to the event). These traces decay or
individual features decay over time following the classic
forgetting function in memory. When a test probe is pre-
sented, the features of the probe are compared to the fea-
tures of the traces stored in memory and when a
sufficiently high number of matches are detected, an
“old” response is given. Thus, an old response can occur
as a result of a high match signal between a probe and
an item in memory, as would be expected for hits, or as
a result of a high match signal resulting from shared fea-
tures across many traces stored in memory, as would
occur for a CI that shares many features with the studied
list items. These models can account for the effects of
associative strength in false recognition (e.g., Arndt &
Hirshman, 1998) and, in the present context, for the
additional contributions of shared features if it is
assumed that similarity in terms of taxonomic features
are stored as separate features in the model (see Coane,
McBride et al., 2016 for a similar argument).

Causes of the feature boost

Based on the present results, we can begin to provide
some insight into what is and what is not driving the
feature boost. It appears that one important factor is that
the increased similarity between list items and CIs in C +
A lists increases the difficulty in discrimination between
studied and non-studied items. The greater overlap in fea-
tures makes monitoring or rejection processes more

difficult, because participants fail to correctly identify the
CI but are left with a strong activation trace, familiarity
signal, or gist trace. Thus, controlled, error-reducing pro-
cesses seem to be disrupted and contribute to the higher
false memory rates observed. The fact that the effect
occurred following warnings does suggest that it is quite
robust and even conditions expected to enhance reliance
on attentional components were not able to eliminate
the feature boost.

The finding that increased similarity in terms of basic
features contributes to false memory beyond associative
strength is consistent with the results from hybrid lists of
semantically/associatively and phonologically/orthogra-
phically related items (Finley et al., 2017; McBride et al.,
2019; Watson et al., 2003). Such hybrid lists result in
higher false memory rates than pure lists of either type
do. One possibility is that converging activation from two
sources – semantic and lexical networks – results in
greater activation than what is obtained from a single
network. Alternatively, the increased difficulty in rejecting
a CI on the basis of the presence or absence of a specific
phonological or semantic feature (e.g., rejecting sleep
because no words that rhymed with it were studied) is
driving the effect. Thus, the combined activation from mul-
tiple sources increases the difficulty in discriminating
between studied and non-studied items.

A third possibility is that C + A lists result in faster
spreading of activation to the lures than NC-A lists (in
addition to or rather than a greater magnitude of acti-
vation) due to multiple converging sources of activation
in these lists. AAT (e.g., Howe, Wimmer, Gagnon, & Plump-
ton, 2009; Wimmer & Howe, 2009) suggests that both
strength and speed of spreading activation change
across the course of development, such that adults show
stronger and faster activation than younger children.
Thus, it is possible that speed of activation may play a
role in the feature boost effect.

The role of distinctiveness in counteracting errors in the
DRM paradigm has been amply demonstrated. In a classic
study, Israel and Schacter (1997) found that false memories
decreased when list items were paired with a distinctive
image during encoding. The absence of a visual trace for
the CI allowed participants to reject the CI (see also
Dodson & Schacter, 2002; Schacter et al., 1999). Other
manipulations that can increase the distinctiveness of
studied memory traces, such as a Read vs. Generate
manipulation, have also been found to decrease false
recall and false recognition (McCabe & Smith, 2006).
Deep processing, which also increases distinctive recollec-
tion, reduced false recognition by enhancing monitoring
processes (Gallo, Meadow, Johnson, & Foster, 2008).

In sum, we have successfully replicated the feature
boost, and the results of the present studies do suggest
it depends, at least in part, on differential CI identifiability
that affects error-reduction processes. The proposal we
are making is that the similarity in terms of shared features
renders the CI less identifiable, which, in turn, makes it
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harder to reject as a non-studied item. Thus, similarity in
terms of primitive, taxonomic features does appear to
make a meaningful contribution to memory errors, above
and beyond short-term activation in lexical networks. It is
possible that the shared features also contribute directly
to activation-based processes; future research should
examine that possibility more directly. More broadly, the
results support the importance of similarity and gist extrac-
tion in explaining memory errors. Future studies should
examine the boundary conditions of this effect; for
example, an open question concerns the persistence of
the feature boost beyond delays of a few minutes.

Notes

1. The design used by Coane, McBride et al. (2016) and in the
present study does not allow us to fully isolate the effects of
similarity from those of association. We acknowledge this is
the case; however, given the difficulty of developing lists that
fully cross associative strength and feature similarity, we
opted to hold BAS constant and examine the additive effects
of shared features.

2. Some types of relations provide preferential or stronger acti-
vation of the CI relative to others (Cann et al., 2011). In particu-
lar, situation features (Wu & Barsalou, 2009), which include
semantic properties such as an object’s function (e.g., clothes-
wear), action (e.g., horse-gallop), or typical location (e.g., car-
garage), taxonomic relations (i.e., category membership), and
synonyms have emerged as primary predictors of both BAS
and false recall (Cann et al., 2011). This suggests that the
semantic content of the lists is predictive of CI activation and
subsequent false recall and recognition. It is worth noting,
however, that although Cann et al. classified these types of fea-
tures as “semantic”, relations such as function and location are
also strongly associative – thus, in our lists, garage is in the NC-
A list, not the C + A list for car andwearwould also be in the NC-
A list for clothes. So, this distinction, although clearly important,
is not as narrowly focused as ours is on “shared taxonomic
features”.

3. Sample size was determined based on the samples in Coane,
McBride et al.’s (2016) study, where approximately 80 partici-
pants were tested in each experiment. In addition, an analysis
with G*Power (Erdfelder, Faul, & Buchner, 1996) showed that
the sample sizes in the current experiments were more than
sufficient to achieve power greater than 90% based on the
effect size found in Coane et al.’s study. Thus, in the present
studies, we aimed for a minimum of 80 participants in the
experiment. In addition, participants were recruited for each
between-subjects condition in similar numbers from the two
samples.

4. The full set of stimuli with lexical characteristics for all lists is
available on the website of the first author at http://web.
colby.edu/memoryandlanguagelab/.

5. To ensure the pattern of performance as a function of prior
guessing was not an artifact of the fact that only 45 partici-
pants’ data were included in this analysis, we examined the
pairwise comparisons in the entire sample. Between 50 and
59 participants’ data were included in the comparisons. The
effect of list type for correctly guessed CIs was not significant,
t(58) = 1.72, p = .09, whereas the robust effect of list type for
non-guessed CIs was still significant with the larger sample, t
(49) = 3.73, p = .001. Thus, the effects of prior guessing on
false recognition emerged in the whole sample for whom
data were available.
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