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Can semantic relatedness explain the
enhancement of memory for emotional words?

DEBORAH TALMI and MORRIS MOSCOVITCH
University of Toronto, Toronto, Ontario, Canada

Memory for emotional items is often better than memory for neutral items. In three experiments, we
examined whether this typical finding is due to the higher semantic relatedness inherent to emotional
items, a confound in previous studies. We also controlled for other possible confounding variables,
such as imagery. In Experiments 1 and 2, participants encoded lists of emotional and categorized neu-
tral words equivalent in semantic relatedness, as well as lists of random neutral words with lower se-
mantic relatedness. In Experiment 3, the lists were mixed, containing words from all the conditions.
Surprise free recall was tested after a 40- to 55-min retention interval. Free recall of emotional words was
better than that of random neutral words, replicating the classic effect. Importantly, categorized words
were recalled better than random neutral words, and not worse than emotional words. These results em-
phasize the important role of semantic relatedness in the classic effect and suggest that organizational
processes operate alongside arousal-related ones to enhance memory for emotional material.

Emotional events are believed to be more memorable
than neutral events. Research has shown that in free re-
call tasks, people remember emotionally evocative words
(e.g., Colombel, 2000; Doerksen & Shimamura, 2001;
Kensinger, Brierley, Medford, Growdon, & Corkin, 2002;
LaBar & Phelps, 1998; Phelps, LaBar, & Spencer, 1997;
Rubin & Friendly, 1986) and pictures (e.g., Blake, Varn-
hagen, & Parent, 2001; Bradley, Greenwald, Petry, &
Lang, 1992; Buchanan, Denburg, Tranel, & Adolphs,
2001; Hamann, Cahill, & Squire, 1997; Hamann, Ely,
Grafton, & Kilts, 1999; Kensinger et al., 2002; Palomba,
Angrilli, & Mini, 1997) better than neutral stimuli. In the
present study, we examined whether the effect of emotion-
ality on memory is direct or mediated by other factors, such
as semantic relatedness, known to influence memory.

In studies on the effect of emotion on memory, inves-
tigators manipulate arousal and valence of the material
but rarely control for other factors that are known to in-
fluence memory. This problem can be especially serious
when a variable is systematically confounded with emo-
tionality. Semantic relatedness is such a confounding
factor, because emotional stimuli are inherently more
interrelated than unselected neutral stimuli. For instance,
a picture of a dead body and a gun or the words torture
and misery are strongly related; this is not the case for
neutral stimuli, which are usually randomly selected pic-
tures or words. Because interrelated stimuli are better re-
membered (e.g., Mandler, 1967; Puff, 1970; Tulving &
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Pearlstone, 1966), it is necessary to determine to what ex-
tent semantic relatedness contributes to the enhancement
of memory for emotional stimuli. If emotionality is a fac-
tor over and above semantic relatedness, emotional stim-
uli should be recalled better than equally related neutral
stimuli. The present experiment tested this hypothesis.

We chose to use words in the present study, since it is
easier to control words for factors related to memory
than it is to control pictures, where the stimulus can be
very rich. This is especially the case for photographs of
emotional scenes, where emotionality may be correlated
with unusualness or novelty (Adolphs, Denburg, & Tranel,
2001), interest (Hamann et al., 1999), and the scene’s visual
complexity (e.g., Ochsner, 2000). For similar reasons, we
avoided using taboo words that form a closely related
unit. The emotional words chosen in the experiments re-
ported below were nontaboo, arousing, negatively va-
lenced words and were rated as significantly different on
the latter two dimensions, relative to the neutral words.

Another factor possibly correlated with the emotion-
ality of words is imagery. It was necessary to control for
imagery, since it has been found to be an even more im-
portant predictor of recall than emotionality (Rubin &
Friendly, 1986). Rubin and Friendly found that for 925
nouns, arousing nouns were lower on imagery. When
words are intentionally selected in a particular study to
be extreme in arousal and valence, this correlation may
or may not hold. Interestingly, our observations indicate
that semantic relatedness is positively correlated with
imagery for neutral words. For example, it is apparent
that published lists of categorized neutral words (e.g.,
Battig & Montague, 1969) are higher on imagery than
are lists of emotional words. In order to compare emo-
tional and categorized neutral words properly, one should
also control for imagery; otherwise, emotional words are
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placed at a disadvantage. On the other hand, taboo words
are considered highly emotional, but also high on im-
agery, which may partly account for their high memora-
bility. Imagery and emotionality, therefore, might be
confounded, or alternatively, this variable might add
only to random error of measurement within a study or
to the noise in the overall pattern of findings. To over-
come these possibilities and the difficulties they cause
in determining the effect of emotion on memory, we con-
trolled for imagery of the words, as well as for familiar-
ity, frequency, and word length.

To examine the effects of relatedness on memory, we
compared memory for emotional, random neutral, and
categorized neutral words. Experiments 1 and 2 used
pure lists of words from each condition, whereas Exper-
iment 3 extended the findings to a mixed list design.
Three different incidental encoding tasks were used across
experiments: reading aloud in Experiment 1, silent read-
ing in Experiment 2A, and familiarity rating in Experi-
ments 2B and 3. The categorized neutral words belonged
to two categories (kitchen and music) in Experiment 1
and to a third category (driving) in Experiments 2 and 3.
All the experiments used a distractor task to fill the in-
terval between study and test. The length of the distrac-
tor task (40—45 min in Experiment 1 and 50—55 min in
Experiments 2 and 3) was modeled after Kleinsmith and
Kaplan’s (1963) finding that a delay longer than 20 min
is sufficient to allow a memory advantage for emotional
material to surface. The same delay has been used suc-
cessfully by other researchers with verbal stimuli (e.g.,
Kensinger et al., 2002; LaBar & Phelps, 1998). As we
will demonstrate below, we replicated the classic find-
ing, showing enhanced memory performance for emo-
tional, relative to random neutral, words. Importantly,
memory for categorized neutral words was as good as or
better than memory for emotional words.

EXPERIMENT 1

In this first experiment, each participant studied a single
list of words in an incidental encoding procedure, was
then engaged in a distractor task, and was subsequently
asked to recall freely the previously studied words. We
used incidental encoding and an attention-demanding
nonverbal distractor task in order to minimize potential
differences at encoding and rehearsal. These considera-
tions are important because, under intentional encoding,
participants might use differential encoding strategies or
differential rehearsal patterns. We aimed to avoid those
differences, which might confound the memory effect
(but see Guy & Cahill, 1999).

We chose a shallow reading task rather than the more
typical emotionality rating task used in previous research
(e.g., LaBar & Phelps, 1998). The explicit use of the
emotionality dimension at encoding in previous studies
possibly contributed to the memory enhancement for
emotional words, because it could serve as an externally
provided organizational framework at encoding or be
used as a retrieval cue.
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Method

Participants. Undergraduate students at the University of Toronto
received course credit or were paid $10 for their participation.
Eleven participants were replaced, 9 because they were classified as
aware (see below) and 2 due to experimenter error. Final data were
collected from 60 participants (19 males, 41 females; mean age,
20 years, SD = 3.7). In this and in the following experiments, all the
participants were native English speakers or had received all their
education (Grade 1 and up) in English. In accordance with ethics
committee guidelines, the participants signed a consent form be-
fore starting and were thanked and debriefed when finished.

Materials. Six 28-word lists were used in this experiment: two
emotionally arousing, negatively valenced lists (hereafter, emo-
tional lists), two categorized neutral lists, and two random neutral
lists. Two sets were prepared, each containing one list of each type.
Each participant was randomly allocated to study only one list. The
means of the six lists were not significantly different from one an-
other in familiarity (M = 526.77, SD = 56.9), imagery (M = 510.68,
SD = 74.75), frequency (M = 48.10, SD = 61.15), and number of let-
ters (M = 5.74, SD = 4.66). Values for these variables were obtained
from published norms (Coltheart, 1981). A frequency value of zero
was assigned to 2 words with no Kucera—Francis value (oboe and suf-

focate; related words, oboist and suffocation, had a KuCera—Francis

value of 1). A multivariate analysis of variance (ANOVA) showed
that all six lists were not significantly different from each other on any
of the above variables (p > .10). Six buffer words per list, 3 at the be-
ginning and 3 at the end, were sampled from an additional list of 24
neutral words to minimize primacy and recency effects.

The emotional and the categorized word lists were matched for
semantic relatedness on the basis of an extensive series of pilot
studies. Two separate groups of 6 participants each rated the emo-
tional and the categorized neutral lists from the same set, and a third
group of 5 participants rated the two emotional and the two random
neutral lists (3 participants who correlated below .4 with other raters
were replaced). The participants were presented with all possible
pairings of each of the words in a particular list and were asked to
judge how much the two words in each pair were related on a scale of
1 (low association) to 7 (high association). Presentation order of list
pairs and word presentation within its pairs (left or right) were ran-
dom. Each word in the list received a relatedness score computed as
the average score of its 27 pairs. These scores were used to test inter-
rater reliability, which was found to be sufficiently high (standardized
item alpha was .88 for Group 1, .85 for Group 2, and .94 for Group 3).
A list relatedness score was computed as the average score of all list
words for each participant. For the first two groups, a repeated mea-
sures ANOVA with list type as a within-subjects factor and set as a
between-subjects factor showed no significant differences in se-
mantic relatedness between the emotional and the categorized lists
[F(1,1) = 0.34, p > .10] and no other significant differences. For
Group 3, a repeated measures ANOVA with list type and set as
within-subjects factors showed that the emotional lists were signifi-
cantly more cohesive than the random lists [F(1,4) = 26.49, p <.01].
There was also a type X set interaction, so that the differences were
stronger in Set 2 [F(1,4) = 8.33, p < .05].

Finally, a separate group of 18 participants judged a randomly
mixed list of all the words used in this study, as well as additional
words (total, 331), for valence and arousal. One participant was re-
placed due to low correlation (less than .1) with all other partici-
pants. Interrater reliability was high (standardized item alpha for
valence was .98 and, for arousal, .94). For each set, two separate re-
peated measures ANOVAs were conducted on the valence and the
arousal scores for the three list types (see Table 1). The absolute
values of the valence scores for emotional words were used in the
analysis to provide a more conservative estimate of the differences
between the emotional and the neutral lists. The effect of list type
was significant for both valence [Set 1, (2,34) = 197.50,p <.001;
Set 2, F(2,34) = 220.73, p < .001] and arousal [Set 1, F(2,34) =
120.07, p < .001; Set 2, F(2,34) = 360.49, p < .001]. Planned com-
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Table 1
Valence and Arousal Ratings of Experimental Word Lists
List Type
Emotional Categorized Random Neutral
Set/List* 1 Set/List2  Set/List 1 Set/List2  Set/List 1 Set/List 2
Experiment 1
Valence
M —1.8 —1.98 0.067 0.87 0.20 0.20
SD 0.26 0.25 0.37 0.43 0.18 0.19
Arousal
M 3.78 3.85 1.49 1.65 0.70 0.66
SD 0.60 0.67 1.04 1.01 0.55 0.61
Experiment 2
Valence
M —-1.79 0.30 0.32
SD 0.26 0.21 0.24
Arousal
M 3.68 0.92 1.19
SD 0.60 0.82 0.69
Experiment 3
Valence
M —2.06 —2.40 0.38 0.28 0.33 0.26
SD 0.37 0.27 0.21 0.34 0.29 0.24
Arousal
M 4.03 4.55 1.09 0.90 1.14 0.65
SD 0.91 0.84 0.81 0.94 0.81 0.58

Note—Valence values refer to participants’ ratings on a —3 to +3 scale (very negative to very
positive). Arousal values refer to participants’ ratings on a 0—6 scale (not arousing at all to very

arousing).

parisons showed that in accord with our expectation, the emotional
words had more extreme valence (p < .001), as compared with the
random and the categorized neutral words. In addition, contrary to
our expectation, the categorized neutral words had slightly higher
valence and arousal (p < .001) than did the random neutral words.

The words were presented centrally in 24-point black Times New
Roman font on a white background. The words were presented with
Authorware Professional 6.0 software. Nonverbal nonmnemonic
distractor tasks were used in this study and were presented with E-
Prime software.

Procedure. The participants were tested individually in a sound-
attenuated room. The experiment was introduced as a study of at-
tention. Accordingly, the distractor tasks that were used to fill the
retention interval were computer-based tasks of speeded visual and
auditory attention. The encoding task was described as simply the
first attention task, examining attention in reading, and the partici-
pants’ reading was taped. This was done to minimize the risk that
the participants would guess that their memory would be tested
later. The words were presented serially at a rate of 4 sec/word. The
participants were asked to attend to the words and read them out
loud as they appeared.

At the end of the encoding task, the experimenter instructed the
participants on how to proceed with the distractor tasks on their
own. The retention interval lasted between 40 and 45 min. When
finished, the participants were asked the following question: “What
did you think was the purpose of the first task, when you read words
and I recorded your reading?” The participants who indicated that
they had expected a memory test were classified as aware, and their
data were discarded. The participants were then given 3 min to
record all the words they remembered on a blank sheet of paper.

Results
In this and all the other experiments reported below,
variant spellings of experimental words were considered

*The numbers refer to the sets in Experiment 1 and to the lists in Experiment 3.

correct (e.g., depression for depressed); using a strin-
gent criterion did not change the results. One of the ran-
dom neutral lists inadvertently contained two pairs of
words that rhymed with each other (manner/banner;
tool/stool). The problem that ensued was that this unfor-
tunate connection helped some participants, but not oth-
ers, leading to a high variance in this group and a non-
homogeneous ANOVA. Our solution to the problem was
to eliminate those words from the analysis and score the
participants’ responses out of 24 for that list, rather than
out of 28.

Percentage of recall scores were analyzed with a 2
(set) X 3 (type) ANOVA. There was a significant effect
of list type on the percentage of free-recalled words
[F(2,54) = 25.14, p < .001; see Figure 1]. The effect
size of list type was large (Cohen’s d = 1.93). Planned
comparisons showed that free recall of emotional words
(p < .001) and categorized words (p < .001) was better
than that of random neutral words, replicating the clas-
sic effects. Importantly, post hoc tests showed that cate-
gorized neutral words were recalled slightly, but not sig-
nificantly, better than emotional words (p > .10). None
of the effects of set was significant.

Discussion

Negatively valenced, arousing words were recalled
better than random neutral words, replicating the classic
finding. Importantly, free recall of categorized neutral
words was equivalent to free recall of emotional words,
but higher than free recall of random neutral words. The
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Figure 1. Free recall performance (in percentages) as a function of list type

in Experiment 1.

improvement in free recall of categorized words reflects
their higher semantic relatedness, a well-known effect in
the memory literature (e.g., Mandler, 1967; Puff, 1970;
Tulving & Pearlstone, 1966). The most parsimonious in-
terpretation of the enhanced free recall for emotional
words in this experiment is their increased interrelated-
ness relative to that for random words, rather than to emo-
tionality per se. Had emotionality played a role in improv-
ing memory for these words, it should have increased
recall beyond that observed for categorized words.

A possible weakness of Experiment 1 was that the cat-
egorized neutral words were found in pilot testing to be
more arousing and of greater valence than the random
neutral words. Although the difference between the ran-
dom and categorized neutral lists was nominally small,
and much smaller than the difference in emotionality be-
tween both of them and the emotional lists, it is still pos-
sible that the higher recall of the categorized neutral words
stemmed from their increased emotionality. To rule out
this alternative, we attempted to replicate the findings of
Experiment 1 with an improved stimulus set.

EXPERIMENT 2A

Experiments 2A and 2B replicated and extended the
findings from Experiment 1, using different encoding
tasks (silent reading in Experiment 2A and familiarity
rating in Experiment 2B) and a new category for the cat-
egorized neutral condition. With hindsight, we realized
that the reason for the higher emotionality of the catego-
rized neutral list in Experiment 1 was the choice of the
generally positive categories of kitchen and music. In Ex-
periment 2, we chose driving-related words.

The stimulus set created for Experiment 2 consisted
of three lists: an emotional list, a categorized neutral list,

and a random neutral list. This time, however, the cate-
gorized and the random neutral lists were better matched
on valence and arousal. As in Experiment 1, each par-
ticipant studied only one list of words.

Method

Participants. Undergraduate students at the University of Toronto
were paid $10 for their participation. Four participants were classi-
fied as aware and were replaced. Final data were collected from 54
participants (16 males, 38 females; mean age, 20.277 years, SD =
4.448).

Materials. A random list of neutral words and a categorized list
of driving-related words were constructed, matched with each other
for valence and arousal. Each participant was randomly allocated to
study only one of these lists. These neutral lists and one of the emo-
tional lists from Experiment 1 were also matched for familiarity
(M = 535.56, SD = 43.533), imagery (M = 497.29, SD = 76.04),
frequency (M = 69.62, SD = 112.45), and number of letters (M =
5.83, SD = 2.02), so that their means did not differ significantly
(p > .10). The effect of list type was significant for absolute va-
lence [F(2,34) = 270.29, p < .001] and arousal [F(2,34) = 132.81,
p < .001]. The emotional list had higher absolute valence and
higher arousal than the categorized and the random lists (p < .001).
The categorized neutral list and the random neutral list did not dif-
fer significantly in valence (p > .10), but the categorized neutral
list was lower in arousal (p < .05; see Table 1).

The three lists were given, in a random order, to a separate group
of 12 participants, who judged them for relatedness, following the
procedure described in Experiment 1 (standardized item a = .96).
A repeated measures analysis showed the effect of list type to be
significant [F(2,54) = 139.51, p < .001]. The emotional and the
categorized neutral lists had similar relatedness scores (p > .10),
which were higher than the relatedness score of the random neutral
list (p < .001).

The distractor tasks used in Experiment 1 were used here as well.

Procedure. The procedure in Experiment 2A was identical to
that in Experiment 1 in all aspects except for the following. In Ex-
periment 2, the participants were tested in larger groups. Group
testing required a change in the encoding task from reading aloud



746 TALMI AND MOSCOVITCH

to silent reading. As in Experiment 1, each participant was ran-
domly allocated to study only one of the word lists, and each word
was presented for 4 sec, and then replaced by the next word. Here,
however, the participants pressed the space bar as soon as they fin-
ished mouthing each word silently.

Results

There was a significant effect of list type on the per-
centage of free-recalled words [F(2,51) = 5.00, p = .01;
see Figure 2]. The effect size of list type was large (Co-
hen’s d = 0.88). Planned contrasts showed that free re-
call of emotional words was better than that of random
neutral words (p < .05), replicating the classic effect.
Importantly, categorized words were recalled slightly,
but not significantly, better than emotional words (p >
.10). Post hoc tests showed that categorized neutral words
were recalled significantly better than random neutral
words (p < .01).

We were interested in examining the relative contri-
bution of our variables to memory. To determine the ef-
fects of emotional arousal, relatedness, and imagery on
memory, we conducted a simultaneous multiple linear
regression analysis of the free recall scores for each
word. We included arousal, rather than valence, because
the predicted relationship of valence and recall is not lin-
ear and because arousal and absolute valence are highly
correlated, resulting in collinearity problems (» = .93,
p < .001). This analysis was not possible for Experi-
ment 1, because of nonnormal distribution of the resid-
uals. The overall model explained .341 of the variance
[F(3,80) = 13.81, p < .001]. Relatedness was a signifi-
cant predictor of free recall (8 = .54; t = 5.14, p < .001).

40 7
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Imagery was a marginally significant predictor of free
recall (f = .18;t = 1.87, p = .065). No other predictor
was significant (p > .10).

Discussion

These results replicated the previous findings with an
improved stimulus set. We examined memory for three
lists of words: an emotional list, a random neutral list,
and a list of categorized neutral words matched for re-
latedness with the emotional list. As before, free recall of
the emotional words was higher than free recall of ran-
dom neutral words. Importantly, free recall of the cate-
gorized neutral words was higher than free recall of the
random neutral words and equivalent to that of the emo-
tional words. The same pattern was evident in the re-
gression analysis, where relatedness and, marginally, im-
agery predicted memory performance, but emotionality
did not.

EXPERIMENT 2B

Memory performance in Experiment 2A was lower
than memory performance in Experiment 1. The cause
for the decline in memory was possibly the shallow en-
coding task and, perhaps, the group-testing situation.
Another potential problem with the silent-reading en-
coding task was that it involved a relatively long presen-
tation of each word with little activity, possibly allowing
the participants to employ differential encoding strategies
in the three conditions. To improve memory performance
within a group setting and avoid potential differences in

Random Categorized
Neutral Neutral
List Type

Figure 2. Free recall performance (in percentages) as a function of list type

in Experiment 2A.
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encoding strategies, Experiment 2B employed a fast-paced
but deep familiarity rating encoding task. In all other re-
spects, Experiments 2A and 2B were identical.

Method

Participants. Students at the University of Toronto were paid
$10 for their participation. Two participants were replaced, 1 be-
cause she was classified as aware and 1 due to experimenter error.
Final data were collected from 54 participants (18 males, 36 fe-
males; mean age 24.27 years, SD = 3.06).

Materials and Procedure. The materials and procedure in Ex-
periment 2B were identical to those in Experiment 2A in all re-
spects except the following. The familiarity rating encoding task
followed the procedure used by Toglia and Battig (1978). The par-
ticipants were instructed to rate each presented word on a scale
ranging from 1 (low familiarity, words never seen, heard, or used)
to 7 (high familiarity, words seen, heard, or used every day). Also
as in Toglia and Battig, the participants were told that since words
differ in many ways, they were to make sure that they referred only
to familiarity in their rating. Each word was presented for 1.5 sec
and was then replaced by a row of xs. A rating scale was presented
at the bottom of the screen, and the participants clicked with the
mouse on the number that corresponded to their level of familiar-
ity with the preceding word. A blank screen for 1,250 msec and an
asterisk for 250 msec were then presented, followed by the next
word. The retention interval was approximately 45 min.

Results

There was a significant effect of list type on the per-
centage of free-recalled words [F(2,51) = 28.66, p <
.001; see Figure 3]. The effect size of list type was large
(Cohen’s d = 2.12). Planned contrasts showed that free

recall of emotional words was better than that of random
neutral words (p < .01), replicating the classic effect.
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Importantly, the categorized words were recalled even
better than the emotional words (p < .001).

We conducted a simultaneous multiple linear regres-
sion analysis of the free recall scores for each word with
the predictors imagery, arousal, and relatedness. The
overall model explained .314 of the variance [F(3,80) =
12.20, p < .001]. Relatedness was a significant predic-
tor of free recall (§ = .62; ¢t = 5.80, p < .001]. Arousal
had a suppressor effect on free recall: It did not correlate
with recall (r = .01, p > .10) but still served as a signif-
icant predictor (f = —.25;¢t = —2.37, p < .05). This ef-
fect remained when imagery was excluded from the
model and was probably due to the positive correlation
between emotional arousal and relatedness (r = .40, p <
.001). This effect across words reflects our findings
across participants. Since the emotional and the catego-
rized neutral words were equal on semantic relatedness
and the emotional words were recalled less well than the
categorized neutral words, arousal effectively pushed
memory down for those words.

The effect of type on familiarity rating and rating la-
tency at encoding were examined in two separate uni-
variate ANOVAs, yielding no significant results (p >
.10)

The familiarity judgment task encouraged participants
to relate the words to their own experiences with the
words. A possible interpretation for the increased per-
formance on categorized neutral items, relative to emo-
tional items, in this experiment is that it was easier for
participants in this condition to realize that the words in
the list were related to each other. In order to examine

Random Categorized
Neutral Neutral
List Type

Figure 3. Free recall performance (in percentages) as a function of list type

in Experiment 2B.
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this possibility, we conducted phone interviews with 8
participants in the categorized neutral and 8 participants
in the emotional conditions. The participants were first
asked whether they had noticed anything special about
the words at encoding, and then whether they had used
any special strategy to try to recall the words at retrieval.
The participants were then told what the nature of the list
was and were asked whether they had noticed it at en-
coding or had used it at retrieval. Whereas only 2 partic-
ipants in the emotional condition gave a positive answer
to any of those questions, 6 participants in the catego-
rized neutral condition gave a positive answer. This in-
formal analysis indicated that it may have been easier for
the participants in the categorized neutral condition to
access the categorized nature of the list they studied.

Discussion

Experiment 2B replicated our previous results and
showed that emotionality does not increase memory for
words beyond the effect of semantic relatedness. In Ex-
periments 1 and 2A, memory was equivalent for emo-
tional and categorized neutral lists. In Experiment 2B,
memory for the categorized neutral list was even higher
than that for an equally cohesive emotional list, possibly
because the deep encoding task focused the participants’
attention on the semantic aspects of the words. As in the
previous experiment, relatedness was a significant pre-
dictor of free recall.

EXPERIMENT 3

One difference between the previous experiments and
most other investigations of emotional verbal memory is
that whereas we used pure lists of words, previous stud-
ies have typically used mixed lists of neutral and emo-
tional words (e.g., Colombel, 2000; Doerksen & Shima-
mura, 2001; Kensinger et al., 2002; Phelps et al., 1998).
Having shown that emotional words are recalled better
than random neutral words in pure lists, we attempted to
extend the finding to a mixed list design. We prepared
two new mixed lists. Each list consisted of words of the
three word types used in the previous experiments (emo-
tional, categorized neutral, and random neutral words).

In a mixed list design, emotional items might be re-
called better not only because of their emotionality per se,
but also because emotionality makes these items more
distinct. Emotional items are considered more distinct
than neutral items, an effect attributed to the unique
physiological responses they evoke in the observer (e.g.,
Ochsner, 2000). Typically, distinctive items have an ad-
vantage in a mixed, but not a pure, list design (see Mc-
Daniel, DeLosh, & Merritt, 2000, for a brief review).
The advantage of emotional over neutral items should
then be larger in a mixed list design. This effect was
demonstrated by Dewhurst and Parry (2000), where
emotional words were remembered better than neutral
words only in a mixed list design.

In contrast to Dewhurst and Parry (2000), we did ob-
tain better memory for emotional words, relative to ran-

dom neutral words, in a pure list design in Experiments 1
and 2. We suggest that the difference between their study
and ours is due to the different retrieval tasks used. Dew-
hurst and Parry used remember—know recognition judg-
ments, whereas we used a free recall task. These two
types of memory tests are known to probe memory for
different kinds of information (e.g., Kinsbourne & George,
1974). In particular, organizational strategies—uniquely
supporting memory for related items—play a larger role
in free recall than in recognition.

Increased distinctiveness could lead to superior mem-
ory for emotional items even when relatedness is con-
trolled. The following experiment tested the possibility
that in a mixed list design, the emotional enhancement of
memory would resurface.

Method

Participants. Undergraduate students at the University of Toronto
were given course credit for their participation. Three participants
were replaced, 1 because of an abnormal recall pattern (she recalled
14 words that were not on the study list, but only 4 studied words)
and 2 due to experimenter error. Final data were collected from 40
participants (10 males, 15 females; mean age, 19.85 years, SD =
4.16).

Materials and Procedure. Two new lists were prepared. Each
list had 27 words: 9 emotional words, 9 categorized neutral words,
and 9 random neutral words. Twelve undergraduate students at the
University of Toronto were paid $10 to rate the relatedness of the
words in the two lists (4 males, 8 females; mean age, 21.08 years,
SD = 2.06), which were presented in a counterbalanced order, fol-
lowing the procedure described in Experiment 1. Three additional
words from each condition were included in each list but were later
discarded. A 2 (list) X 2 (type) repeated measures ANOVA showed
that the effect of type was significant [F(2,22) = 213.39, p < .001],
as well as the set X type interaction [F(2,22) = 20.227, p < .001].
To examine the effect of type for each list, we ran two separate uni-
variate ANOVAs. In both, the effect of type was significant [List 1,
F(2,22) = 60.67, p < .001; List 2, F(2,22) = 258.53, p < .001].
Planned contrasts showed that for both lists, the categorized neutral
words were more interrelated than the random neutral words [List 1,
F(1,11) = 126.98, p < .001; List 2, F(1,11) = 293.89, p < .001],
but the difference between the categorized neutral words and the
emotional words was not significant (p > .10).

For both lists, a multivariate ANOVA revealed that the means of
the three word types were not significantly different from one an-
other in familiarity, imagery, frequency, and number of letters (all
ps > .10; see Table 2). The effect of list type was significant for ab-
solute valence [List 1, F(2,34) = 217.93, p <.001; List 2, F(2,34) =
400.38, p <.001] and for arousal [List 1, F(2,34) = 85.85,p <.001;
List 2, F(2,34) = 119.51, p <.001]. Planned contrasts revealed that
for both lists, the categorized and the random neutral words were
not significantly different in absolute valence (p > .10) or arousal
(p > .10). The emotional words, however, had higher absolute va-
lence and arousal scores, relative to the neutral words (p < .001;
see Table 1).

We used a different distractor task in this experiment, which was
also nonverbal and nonmnemonic. The retention interval lasted ap-
proximately 55 min. The rest of the procedure was identical to the
one employed in Experiment 2B.

Results

We examined the effect of word type on the percent-
age of free-recalled words with a 2 (list) X 3 (word type)
repeated measures ANOVA. The effect of word type was
significant [F(2,76) = 36.62, p < .001; see Figure 4].
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Table 2
Familiarity, Imagery, Frequency, and Word Length of Words in Experiment 3
Familiarity Imagery Frequency Word Length
Word Type M SD M SD M SD M SD
List 1
Emotional 553.22 36.14 494.11 70.32 79.11 82.81 4.78 1.30
Random 522.56 40.42 485.89 81.54 60.67 54.42 6.33 1.58
Categorized 536.44 51.61 542.44 61.82 61.78 81.10 5.44 2.19
List 2
Emotional 515.89 66.95 517.78 47.40 84.22 147.14 5.67 2.18
Random 521.11 61.36 560.22 30.47 24.89 23.85 5.78 1.64
Categorized 546.00 55.22 552.67 67.26 59.56 58.89 5.89 2.15

The effect size of word type was large (Cohen’s d = 1.96).
Planned contrasts showed that free recall of emotional
words was better than that of random neutral words (p <
.001), replicating the classic effect. Importantly, the cat-
egorized words were recalled marginally better than the
emotional words (p = .061). Post hoc tests confirmed
that the categorized words were recalled better than the
random neutral words (p < .01). There were no other
significant effects.

The effect of type on latency to rate the words at en-
coding was examined in a repeated measures ANOVA
with list as a between-subjects factor. No significant ef-
fects were found (p > .10). Familiarity rating was posi-
tively skewed and analyzed with the Friedman test. The
effect of type on word rating was significant ()2 = 23.74,
p <.001). Despite our attempt to equate the word types
on familiarity, using published norms, the participants’
own familiarity ratings were slightly higher for catego-
rized words (M = 6.03, SD = 0.99), lower for emotional
words (M = 5.84, SD = 0.92), and lower still for random
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neutral words (M = 5.71, SD = 1.05). We ran three com-
parisons of all pairs with a Wilcoxon test, p-corrected for
multiple comparisons, and found a significant difference
between the categorized neutral and the random neutral
words (p < .001). We examined the contribution of this
effect to the recall performance by selecting a subset of
participants (n = 14) with no significant difference be-
tween their ratings of the three word types (2 = 0.16, p >
.10). A repeated measures ANOVA examining the recall
performance of this subset of participants again showed
a significant effect of word type [F(2,26) = 15.36,p <
.001]. Planned contrasts showed that free recall of emo-
tional words was better than that of random neutral words
(p = .001), with no difference between categorized and
random neutral words (p > .10).

To examine the memory effect in more detail and to
overrule the possibility that the differences in rated fa-
miliarity led to the memory effect, we conducted a mul-
tiple linear regression analysis of the free recall scores
for each word with the predictors rated familiarity, im-

OList 1
B List 2

Emotional

Random
Neutral

Categorized
Neutral

List Type

Figure 4. Free recall performance (in percentages) as a function of list type

in Experiment 3.
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agery, arousal, and relatedness. Rated familiarity was en-
tered first, to partial out any effects it might have had on
memory. Entering familiarity rating explained only 5%
of the variance (p > .10). The overall model explained .57
of the variance [F(7,46) = 8.86, p < .001]. Relatedness
was a significant predictor of free recall (8 = .58; ¢ =
4.22, p < .001), as well as imagery (f = .35; ¢t = 3.10,
p <.005). No other predictor was significant (p > .10).

Discussion

Experiment 3, like Experiments 1 and 2, showed an
advantage for emotional items relative to random neu-
tral items. Importantly, this advantage was eliminated
when emotional items were compared with categorized
neutral items. As in Experiment 2B, which used the same
encoding task, here, too, categorized neutral items were
recalled better than emotional items. As in Experi-
ments 2A and 2B, relatedness was a significant predic-
tor of recall, whereas emotional arousal was not. As in
Experiment 2A, imagery was also a significant predictor
of recall.

The additional benefits of enhanced distinctiveness
still did not lead to enhanced memory for the emotional
words in this experiment. It is possible that the inclusion
of categorized neutral items led the participants to rely
on relatedness, rather than use distinctiveness to guide
their recall, thereby eliminating the advantage of emo-
tional items (see McDaniel et al., 2000, for a similar pat-
tern of findings with bizarre sentences).

GENERAL DISCUSSION

In three experiments, we have shown that the emo-
tionality of words does not make them more memorable
than neutral words, when semantic relatedness and im-
agery are equated for emotional and neutral items. This
result suggests that better memory for emotional words
than for random neutral words may stem from the fact
that emotionality serves as an organizing principle for
the items.

The present findings support a suggestion made by
previous researchers (Maratos, Allan, & Rugg, 2000;
Phelps et al., 1998). In essence, these authors proposed that
the improvement of memory performance for emotional
material stems from two sources: the arousing nature of
the emotional items and their semantic relatedness. How-
ever, they did not manipulate semantic relatedness in-
dependently of arousal value, so until now, the claim has
remained largely untested. In one study, a between-
experiments comparison showed that categorized words
were recalled better than emotional words, but the emo-
tional and categorized words were not matched on im-
agery or on semantic relatedness (Doerksen & Shima-
mura, 2001). Indeed, as was mentioned above, since the
lists in that study were drawn from Battig and Montague’s
(1969) norms, it is likely that the categorized neutral lists
were higher on imagery, thus overshadowing any poten-
tial effects of emotionality. Another study also seems to

support our conclusions, but the results have never been
published (Phelps et al., 1997). Our findings provide di-
rect support for the suggestion that semantic relatedness
plays a role in the improvement of memory for emotional
material.

Indirect support for the crucial role of semantic relat-
edness in the enhancement of memory for emotional
words can also be found in recognition studies in which
memory for emotional and neutral words was compared.
Those studies that reported recognition scores corrected
for false alarms (Danion, Kauffmann-Miiller, Grangg,
Zimmermann, & Greth, 1995; Dewhurst & Parry, 2000,
Experiment 1; Doerksen & Shimamura, 2001; Maratos
et al., 2000; Windmann & Kutas, 2001) showed no en-
hancement of memory for emotional words, in accor-
dance with the notion that the recognition task provides
less opportunity to employ mnemonic organization
strategies that rely on relatedness. In contrast to the null
effects in word recognition, picture recognition is higher
for emotional items (e.g., Bradley et al., 1992; Hamann
etal., 1997; Hamann et al., 1999; Ochsner, 2000). Since
pictures are presumably more emotionally evocative than
words, this is compatible with the possibility that when
semantic relatedness is prevented from playing a role,
the material has to be very arousing in order to enhance
memory.

Enhancement of recognition for emotional words has
been found only in a single study, in which the remember—
know paradigm was used (Dewhurst & Parry, 2000, Ex-
periment 1). The memory enhancement was manifested
as an increase in remember hits, as well as an increase in
the false alarm rate. The authors do not attempt to ex-
plain the discrepancy between these findings and those
in the other studies mentioned above, which also used
mixed lists but did not find enhanced recognition of
emotional material. Until this finding is replicated, it is
difficult to know how to interpret the results.

It is still an open question as to whether the influence
of emotion on memory is direct or mediated by other fac-
tors. The suggestion that both emotionality and seman-
tic relatedness contribute to memory leaves open the
question of what processes are involved. One possibility
is that emotionality exerts some of its influence on our
memory by acting as an organizing and binding princi-
ple at encoding, at retrieval, or both. This principle could
operate differently for different kinds of memories.
Within sets of items, as is the case in the present study,
emotion acted to increase the association between items,
which, in turn, promoted item recall, relative to random
neutral items. Emotion may also help bind different fea-
tures of each particular item, which in turn increases
source memory for retrieved items (Doerksen & Shima-
mura, 2001). When narrative materials are involved, emo-
tionality may create a better “story” that is easier to re-
member (Phelps et al., 1998). Where remote memories
are concerned, it might tie together certain features of our
experiences (Wright & Nunn, 2000) or our experiences
and self-schema (Conway, Pleydell-Pearce, Whitecross,
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& Sharpe, 2002), thus facilitating encoding and retrieval
of emotional autobiographical memories (e.g., Westma-
cott & Moscovitch, 2003). One of the effects of emotion
on memory may thus be indirect, via organizational in-
fluences, in addition to the more direct influences of
heightened arousal. When arousal is less intense, the in-
direct organizational influence of emotion may play the
leading role.

Our findings should not be interpreted to mean that
emotionality does not enhance memory directly in other
situations or with other stimuli. It is possible that mem-
ory for materials with a higher emotional value, such as
taboo words or emotional scenes, would be enhanced
above and beyond the effects of semantic relatedness.
Still, our results suggest that the most parsimonious in-
terpretation is that enhanced memory for nontaboo emo-
tional words is influenced wholly or in large part by the
semantic relatedness among the items and by the oppor-
tunity to implement organizational strategies that such
relatedness provides.
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