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Music training and rate of presentation
as mediators of text and song recall

ANDREA R. KILGOUR, LORNA S. JAKOBSON, and LOLA L. CUDDY
Queen:SUniversity, Kingston, Ontario, Canada

The present research addresses whether music training acts as a mediator of the recall of spoken and
sung lyrics and whether presentation rate is the essential variable, rather than the inclusion of melody.
In Experiment 1, 78 undergraduates, half with music training and half without, heard spoken or sung
lyrics. Recall for sung lyrics was superior to that for spoken lyrics for both groups. In Experiments 2
and 3, presentation rate was manipulated so that the durations of the spoken and the sung materials
were equal. Withpresentation rate equated, there was no advantage for sung over spoken lyrics. In all
the experiments, those participants with music training outperformed those without training in all the
conditions. The results suggest that music training leads to enhanced memory for verbal material. Pre
vious findings of melody's aiding text recall may be attributed to presentation rate.

A variety of techniques have been developed over the
centuries to increase the capacity ofhuman memory. One
popular method is to use mnemonics. In the method ofloci,
for example, one assigns the to-be-remembered items to
places in an imagined house or building that can then be
"revisited"; this technique has been in use since before
Aristotle's time (Murray, 1988). Regardless ofthe specific
method used, it appears that imposing some type ofstruc
ture or organization on to-be-remembered material does
improve memory capacity (Katona, 1940).

Bower (1970) recognized that rhythmical pattern in verse
"is itself a place-keeping and segmentation mnemonic"
(p. 21). If rhythmical pattern provides structure for text, the
pairing ofmelody with text should serve an even stronger
organizational role. In keeping with this prediction, pre
vious researchers have demonstrated that, under certain
circumstances, text paired with melody (in the form of
songs) is better remembered than spoken text alone (e.g.,
Boker, 1976; Jellison, 1976; Wallace, 1994; Yalch, 1991).
It has been suggested that this effect is due to the inte
gration of melody and text in memory (Morrongiello &
Roes, 1990; Serafine, Crowder, & Repp, 1984; Serafine,
Davidson, Crowder, & Repp, 1986). This integration is
thought to provide a larger pool ofcomponents that can be
triggered with appropriate memory cues, thereby increas
ing the likelihood of better recall for the material.

Wallace (1994) conducted a series of experiments to
determine what characteristics of a melody (if any) are
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critical for facilitating learning and recall of associated
text. She found that pairing melody and text did improve
subjects' recall performance (Experiment 1), but only if
the melody was sufficiently or easily learned (Experi
ments 3 and 4). Providing strong rhythmic intonation and
beat in spoken presentation of the text (as opposed to
melodic contour) did not facilitate recall performance
(Experiment 2). Wallace concluded that, in order to learn
and recall text associated with melody, one needs to learn
enough of the melodic form to (1) provide information
about line and syllable length, (2) chunk text together ap
propriately, and (3) extract rhythmical information. If this
is correct, one might predict that those with music train
ing would be better able to extract this information than
those without music training, leading to enhanced learning
and recall of textual material. The first experiment was de
signed to test this prediction.

Most of the participants in Wallace's (1994) study had
some music training, with the mean number of years of
training being 4.79. In the first experiment described be
low, the recall performance of participants with very lit
tle or no music training (to a maximum of 2 years) was
compared with that of participants with music training
(at least Royal Conservatory Grade VIII level) in three
different experimental conditions, administered between
participants. In the first condition, the participants heard
a tape recording ofthe first two verses ofan obscure song
("Willcott"; Marshall, 1901) read aloud. In the second
condition, these verses were heard sung a cappella. In the
final condition, a cappella singing of the verses was pre
ceded by one exposure to the full piano accompaniment
(the piano prelude condition). It was expected that those
participants with music training would be better able to use
the melody to self-cue recall of the associated text than
their untrained counterparts would be and that provision
of the piano prelude would enhance this effect. This lat
ter prediction was based on past research showing that
individuals who have had formal music training perceive
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musical structure that is unnoticed by those with no music
training (Beal, 1985; Morrongiello, 1992) and employ
superior encoding strategies with respect to musical ma
terial (e.g., Huntsinger & Jose, 1991; Mikumo, 1992). It
was felt that if the musicians were better able to process
or encode the melody prior to introduction of the text, the
text would have a stronger frame of reference in which
to be placed in memory. In the final two experiments de
scribed below, the effect of an additional variable, rate
of presentation, was also investigated.

EXPERIMENT 1

Method
Participants. Seventy-eight undergraduate students (12 men and

66 women; mean age, 19.8 years; SD = 3.2) participated in this
study in partial fulfillment of an introductory psychology course
credit. Half of the participants had very little or no music training
(mean, 0.8 years; SD = 1.1; range, 0-2 years of training), whereas
the remaining participants were musically trained (at least Royal
Conservatory Grade VIII level; I mean, 10.8 years; SD = 2.7). All
the participants were native English speakers, and none was famil
iar with the stimulus song. All the subjects completed a modified
version of the Edinburgh Handedness Inventory (Oldfield, 1971),
and all but 7 were classified as right-handed.

Materials. The first two verses ofthe song "Willcott" (Marshall,
1901; see Appendix A) were selected as the to-be-remembered ma
terial. The verses contained 73 words in total. A trained, female vo
calist read or sang (a cappella) the verses onto cassette tape; one of
two sung renditions was preceded by a single rendition of the piano
accompaniment. A portable stereo system, with headphones, was
used to present the material, and a microcassette recorder was used
to record the participants' responses.

Prior to data collection, each rendition was tested for intelligi
bility. Twenty volunteers were asked to listen to the verses, line by
line; 10 heard the sung rendition and 10 heard the spoken rendition.
After each line was heard, the volunteers were asked to repeat what
they had heard. From this test, it was concluded that all three rendi
tions of the verses were clearly intelligible.

Procedure. An equal number of participants with and without
music training were randomly assigned to each of the three experi
mental conditions (spoken, sung, or sung with piano prelude). The
participants in each condition were required to listen to the verses
four times. Immediately following the first, second, and fourth pre
sentations, the participants were asked to recall the material verba
tim or, if they could not recall it verbatim, to recall whatever they re
membered. Recall was not required after the third presentation.

After the fourth presentation and subsequent recall, the partici
pants completed a number search task during a IS-min retention
interval. This task was chosen for the retention interval because,
being of a nonverbal nature, it would not directly interfere with
memory for the verses but would prevent rehearsal. At the end of
this interval, the participants gave one final verbatim recall.

Results
Immediate recall. The participants' responses on each

of the three immediate recall trials were scored out of a
maximum of 25 points. The scoring criteria were based
on that of the Logical Memory subtest (LM) ofthe Wechs
ler Memory Scale-Revised (Wechsler, 1987). Similar to
the LM, the participants were required to recall particu
lar words and phrases in order to be awarded points. Words
that were not deemed important, such as prepositions, ar-

tides, and conjunctions, were not scored, nor were the
participants penalized for omitting these words. The dif
ferences in immediate recall scores were assessed by us
ing a split-plot factorial analysis of variance (ANOVA),
with condition (spoken, sung, and sung with piano pre
lude) and level of music training (music training and no
music training) as the between-subjects variables and re
call trial (one, two, and four) as the within-subjects vari
able. Unless otherwise indicated, here and elsewhere, sig
nificant main effects and interactions were investigated
with post hoc Tukey tests, using a significance level of .05.

Mean recall scores are presented in Figure I. Recall per
formance improved steadilyover trials [F(2,144) = 292.24,
P < .0001]. This effect held regardless ofthe level of music
training ofthe participants or the presentation condition.

There was also a main effect for condition [F(2,72) =

3.34, p < .05]. Follow-up tests revealed that recall per
formance in the sung and sung with piano prelude con
ditions were equivalent to one another and significantly
better than that seen in the spoken condition. The main ef
fect for condition interacted with recall trial [F( 4,144) =

3.48,p < .01], so that recall performance of participants
in the three conditions did not differ significantly on the
first recall trial, but began to diverge on Trial 2. By Trial 3,
the recall performance of the participants in both of the
conditions involving melody was superior to that of the
participants in the spoken condition.

Despite showing a pattern of performance similar to
that of untrained participants, those with music training
demonstrated superior recall overall, even when recall
ingspokentext[F(l,72) = 19.27,p<.0001]. This group
difference in recall performance was statistically signif
icant by the second recall trial (level ofmusic training X
recall trial, F(2,144) = 4.46,p < .05; see Figure I). On
the final immediate recall trial, the mean percent correct
recall scores for those participants without music training
were 38%,44.3%, and 45.2% for the spoken, sung, and
sung with piano prelude conditions, respectively, whereas
the corresponding means for those participants with music
training were 47.4%, 59.4%, and 63.4%.

Delayed recall. A between-subjects ANOVA, with
condition and level ofmusic training as the variables, anal
yzed the differences in delayed recall performance. This
analysis revealed a main effect for condition [F(2,72) =
10.25,p < .0001]. A post hoc Tukey test, with a signifi
cance level of .05, revealed that recall performances in
the two conditions involving melody were equivalent and
were superior to recall performance for spoken material.
Under all three conditions, however, trained musicians
outperformed those without music training [F(l,72) =
15.87,p < .001; see Figure I].

Discussion
Consistent with earlier findings (Wallace, 1994), recall

performance was best among participants who learned
text presented in the context ofa song, as opposed to those
who learned it in a spoken format. This effect held regard
less of the level of music training of the participants and
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Figure 1. Mean recall scores for each trial for participants with and without music training in spoken,
sung, and piano prelude conditions.

provides support for the idea that the additional structure
imposed by a melody can serve as a useful mnemonic.
Previous research indicates that there are limits to its
usefulness, however. In his studies of the effectiveness of
advertising jingles, for example, Yalch (1991) found that
the music must be compatible with the lyrics phonetically
to be an effective mnemonic-that is, the number ofnotes
in the melody should reasonably match the number of
syllables in the lyrics. In addition, Wallace argued that if
the music is not relatively simple and easily learned, it
not only will be useless as a memory aid, but will detract
attention from the text and hinder recall. In this regard,
although the music used in the present study would be
considered fairly simple, it appeared that (contrary to
prediction) even subjects with music training required
several exposures to the melody before it was able to serve
as a useful mnemonic. Thus, having an opportunity to
listen to the full piano accompaniment once before hear-

ing the text sung did not substantially improve perfor
mance over simply hearing the text sung. Indeed, on the
first recall trial in the present study, there were no signif
icant differences in recall performance between any of
the groups, despite the fact that the participants in the
spoken condition had never heard the melody, those in
the sung condition had heard it twice (in two verses of
singing), and those in the piano prelude condition had
heard it three times (once as the melody line of the full
piano accompaniment and subsequently in two verses of
singing). Recall scores in the different conditions began
to diverge only after the second trial.

One possible confound that must be addressed when
interpreting the effect of melody on memory for text is
that when verbal materials are set to music, their rate of
presentation may be slower than it would be if they were
simply being spoken. This was, in fact, the case with the
stimulus materials used in Experiment 1, with the two
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sung renditions (each approximately 73 sec in duration)
taking about 35% longer to deliver than the spoken ren
dition (completed in 54 sec). Given this difference, it is
possible that the melody advantage observed in Experi
ment I, and possibly in other studies, resulted simply from
the fact that there was more time available to encode the
lyrics on line in the two conditions involving melody than
in the spoken condition. Earlier research has demon
strated that slower presentation rates allow rehearsal and,
therefore, better immediate recall of word lists (Posner,
1963). In addition, Murray (1968) has shown that rate of
presentation affects rate of recall, which in turn may af
fect accuracy of recall.

Access to equipment not available for Experiment I
allowed us to examine the effect of presentation rate on
recall in Experiment 2. Here, rate of presentation was
matched in sung and spoken renditions. In addition, in this
second study, a new stimulus song was used in order to
rule out the possibility that the differences that were ob
served in Experiment I were due to some song-specific
factor(s).

Regardless of the mode of lyric presentation (spoken
or sung) in Experiment I, musicians consistently outper
formed participants with no music training in terms of
recall performance. This effect had been predicted in the
case of the two conditions involving melody, and it was
noted that in these conditions musicians, unlike their un
trained counterparts, often sang, hummed the melody, or
tapped out the rhythm during recall. This observation
could, of course, simply reflect the fact that musicians
had greater confidence in their own music abilities (per
ceptual and/or performance). What was surprising was
the fact that music-trained participants in Experiment 1
also outperformed untrained participants even in the con
dition involving spoken text. This latter finding suggests
that it is not likely that musicians' enhanced recall for sung
text was due to their greater sensitivity, relative to un
trained participants, to various aspects ofmusic structure
(see Beal, 1985; Morrongiello, 1992) and/or to their use
of superior encoding strategies with respect to musical
material (see Huntsinger & Jose, 1991; Mikumo, 1992),
unless one were to extend these ideas to include greater
sensitivity to or encoding ofprosodic cues in spoken lan
guage (i.e., of the "melody of speech").

It is possible that enhanced recall ofverbal material by
musicians in Experiment I was due to a group difference
in some general (or nonmusical) factor. Numerous stud
ies with primary school children have demonstrated a
positive relationship between music training, especially
the Kodaly method, and measures of spatial ability (Hur
witz, Wolff, Bortnick, & Kokas, 1975), semantic mem
ory (Gerard & Auxiette, 1988), language development,
reading achievement, and general intellectual develop
ment (Barwick, Valentine, West, & Wilding, 1989; Han
shumaker, 1980; Moog, 1981). In an attempt to determine
whether nonmusical factors might have contributed to
group differences in performance in Experiment 1, all the

participants in Experiment 2 were given the Kaufman Brief
Intelligence Test (KBIT; Kaufman & Kaufman, 1990).

EXPERIMENT 2

Method
Participants. Forty undergraduate students (8 men and 32 women;

mean age, 20.4 years; SD = 3.2) participated in this study in par
tial fulfillment ofan introductory psychology course credit. Half of
the participants had very little or no music training (mean, 0.3
years; SD = 0.7; range, 0-2 years oftraining), whereas the remain
ing participants had music training (at least Royal Conservatory
Grade VIII level; mean, 10.2 years; SD = 3.1). All the participants
were native English speakers, and none was familiar with the stim
ulus song.

Materials. The first verse of the song "Out in the Moonlight"
(Dougherty, 190I; see Appendix B) was used as the to-be-remembered
material (comprising a total of 52 words). A trained female vocal
ist read or sang (a capella) the verses onto cassette tape. The dura
tions of the sung and spoken conditions were equated, using the
"tempo" (time compression) algorithm in SoundEdit 16, Ver
sion 2.0 (1996) to produce a 30-sec version of each. A portable
stereo system, with headphones, was used to present the material.

Prior to data collection, each rendition was tested for intelligibil
ity. Twenty volunteers were asked to listen to the verses, line by line;
10 heard the spoken rendition, and 10 heard the sung rendition.
After each line was heard, the volunteers were asked to repeat what.
they had heard. Both renditions of the verses were deemed clearly
intelligible.

The KBIT (Kaufman & Kaufman, 1990) was used to estimate
the intelligence quotient (IQ) ofeach participant. This test includes
three subtests (two verbal and one spatial) and takes approximately
15-20 min to administer. IQ as measured by the KBIT is highly cor
related with Full Scale IQ on the Wechsler Adult Intelligence Scale
Revised (r = .88; Gregory, 1996).

Procedure. Each participant first completed the KBIT. The par
ticipants with music training and those without training were then
randomly assigned, in equal numbers, to hear either the sung or the
spoken rendition of the verbal materials in the recall task. The par
ticipants in each condition were required to listen to the verse four
times. Immediately following the first, second, and fourth presen
tations, the participants were asked to recall the material verbatim,
or as close to verbatim as possible. Recall was not required after the
third presentation.

Results
Mean IQ scores for the participants with music train

ing (109, SD = 7.3) and for those with little or no music
training (106, SD = 9.3) both fell within the normal range
of intelligence. There was a significant correlation be
tween KBIT score and recall performance [p(38) = .33,
p = .04], but not between KBIT scores and years ofmusic
training [p(38) = .15,p = .4].

The participants' recall performance was scored out of
a maximum of 16 points. The scoring criteria were sim
ilar to those in Experiment 1. The differences between
verbatim recall scores were assessed by using a split-plot
factorial ANOVA, with condition (spoken and sung) and
level of music training (music training and no music
training) as the between-subjects variables and recall
trial (one, two, and four) as the within-subjects variable.
Mean recall scores are presented in Figure 2. As in Exper-



Discussion
Although Experiment 2 utilized a different song than

Experiment 1, superior recall performance of musically
trained participants was replicated. Specifically, although
the groups did not differ in recall performance on the first
recall trial, in subsequent recall trials, musically trained
participants consistently outperformed untrained partic
ipants with both spoken and sung materials. No evidence
was obtained, however, to support the hypothesis that
this group difference could be attributed to some general
intelligence factor. There was no indication ofa relation
ship between music training and intellectual ability (see
Barwick et al., 1989; Hanshumaker, 1980; Moog, 1981).

Once again, performance was not equivalent across
presentation conditions. In contrast to the results of Ex
periment 1,however, it was the participants who heard the
spoken rendition, as opposed to the sung rendition, who
showed superior recall performance. The most logical
explanation for the reversal of the condition effect was
the fact that in the present study, the rates ofpresentation
of the sung and the spoken material (and consequently, the
time available for encoding that material) were equated.
This suggests that the well-documented memory advan
tage for sung over spoken lyrics (e.g., Boker, 1976; Jelli
son, 1976; Wallace, 1994; Yalch, 1991) may be an arti
fact of the (typically) slower presentation rates of sung
materials. The third experiment, described below, was
designed to examine this possibility more closely by ex
perimentally manipulating rate of presentation in order
to examine the impact on recall performance.

this analysis were consistent with those reported above,
thereby strengthening the evidence that it is music train
ing, rather than general intellectual ability, that is asso
ciated with better recall of spoken and sung lyrics .

EXPERIMENT 3
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Figure 2. Mean recall scores for each trial for participants with
and without music training in spoken and sung conditions.

iment 1, recall performance improved steadily over trials
[F(2,72) = 248.45,p < .0001], regardless of the level of
music training of the participants or the presentation
condition.

The main effect for level ofmusic training seen in Ex
periment 1was also replicated [F(l,36) = 13.54,p < .001],
with those participants having music training demon
strating superior recall with both sung and spoken mate
rials. The effect of level ofmusic training interacted with
recall trial [F(2,72) = 11.94, p < .0001], so that group
differences (favoring participants with music training)
emerged by the second recall trial (see Figure 2). In con
trast to the results of Experiment 1, however, those par
ticipants who heard the spoken rendition had signifi
cantly higher recall scores than those who heard the sung
rendition [F(1,36) = 7.21,p = .011].

An analysis of covariance (ANCOVA) was also con
ducted, with KBIT score as the covariate. The results of

Method
Participants. One hundred and twenty undergraduate students

(24 men and 96 women; mean age, 19.33 years, SD = 2.4) partici
pated in this study in partial fulfillment of an introductory psychol
ogy course credit. Halfofthe participants had very little or no music
training (mean, 0.8 years; SD = 0.9; range, 0-2.5 years oftrain
ing), whereas the remaining participants had music training (at least
Royal Conservatory Grade VIII level; mean, 10.9 years; SD = 2.3).
All the participants were native English speakers, and none was fa
miliar with the stimulus song.

Materials. The KElT (Kaufman & Kaufman, 1990) was used to
estimate the IQ of each participant, and the first two verses of the
song "Willcott" (Marshall, 1901; see Appendix A) were once again
used as the to-be-remembered material. A trained, female vocalist
read or sang (a capella) the verses onto cassette tape. The duration
of both the sung and the spoken verses was 50 sec. These verses
were then manipulated using the "tempo" (time compression) algo
rithm in SoundEdit 16, Version 2.0 (1996), to produce 30-sec and
70-sec versions of both the sung and the spoken verses. In total,
then, three versions ofeach rendition were created, which varied in
duration. A portable stereo system, with headphones, was used to
present the material.
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Procedure. After administration of the KBIT, an equal number
of participants with and without music training were randomly as
signed to each of the six experimental conditions (spoken or sung
at a fast, medium, or slow presentation rate). The participants in each
condition were required to listen to the verses four times. Immedi
ately following the first, second, and fourth presentations, the par
ticipants were asked to recall the material verbatim and, ifthey could
not recall it verbatim, to recall whatever they remembered. Recall
was not required after the third presentation.

Results
As in Experiment 2, mean IQ scores for those partic

ipants with music training (106, SD = 7.2) and for those
with little or no music training (l 03, SD = 8.9) both fell
within the normal range of intelligence. There was a sig
nificant correlation between KBIT score and recall perfor
mance [scored out ofa maximum of25 points; p(118) =

.24, p = .01], but not between KBIT scores and years of
music training [p(l18) = .12,p = .21].

KBIT scores were also analyzed for verbal/nonverbal
discrepancies. A verbal/nonverbal discrepancy is appar
ent when an individual's general ability is based more
heavily on verbal ability or nonverbal ability. For exam
ple, an individual may have a Full Scale IQ of 110 that is
composed ofa Verbal IQ of 121 and a Performance IQ of
97. This pattern of scores reflects the individual's supe
rior verbal ability, which is accompanied by an average
nonverbal ability. For adults 20 years of age and older, a
nine-point difference between Verbal and Performance
IQ signifies statistical significance. Only 21 participants
exhibited verbal/nonverbal discrepancies, and these
scores were evenly distributed between those with and
without music training. Of the 21 KBIT protocols that
demonstrated verbal/nonverbal discrepancies, 13 re
flected significantly higher verbal ability, and 8 demon
strated significantly better nonverbal ability. These data
indicate that musicians do not have a systematic advan
tage, as measured by the KBIT, in either verbal or non
verbal ability domains when compared with individuals
without music training, as well as showing no systematic
advantage in general intellectual ability.

The participants' responses on each of the three recall
trials were scored out ofa maximum of25 points. A split
plot factorial ANOVA, with condition (spoken and sung),
level ofmusic training (music training and no music train
ing), and presentation rate (fast, medium, and slow) as
the between-subjects variables and recall trial (one, two,
and four) as the within-subjects variable, evaluated the
differences in recall scores.

Mean recall scores for each trial are presented in Fig
ure 3. Recall performance improved steadily over trials
[F(2,216) = 338.84,p < .0001]. This effect held regard
less of the level of music training of the participants, the
presentation condition, and the rate of presentation. The
main effect for level of music training was also signifi
cant [F( I, I08) = 17.67, P < .0001], so that participants
with music training demonstrated superior recall, rela
tive to those without training, under all the conditions. This
group difference was not apparent, however, until the

second recall trial [level of music training X recall trial,
F(2,216) = 12.92,p < .0001].

The main effect for condition was only marginally sig
nificant [F(1,108) = 3.76,p = .055], with those partic
ipants who heard the spoken renditions demonstrating
slightly better recall performance overall than those who
heard sung renditions (cf. Experiment 2).

There was a main effect for presentation rate [F(2,108)
= 14.26, p < .0001]. Recall performance was signifi
cantly better in the slower conditions than in the fast con
dition. In addition, there was a significant interaction be
tween presentation rate and recall trial [F( 4,216) = 3.11,
p = .019]. A post hoc analysis of the interaction revealed
that group differences emerged by the second recall trial,
with recall scores becoming progressively better, in a lin
ear trend, from fast to slow presentation rate [F(1,108) =
21.93,p < .0001]. The test for a quadratic trend was not
significant [F(1,108) = 2.43,p > .05].

Similar to Experiment 2, an ANCOVAwith KBIT score
as the covariate resulted in the same pattern of results as
those reported above. A main effect for music training
[F(1,107) = 18.34, p < .0001] indicated that musically
trained participants outperformed their untrained coun
terparts even when KBIT score was controlled for.

A 2 X 2 X 2 (experiment X condition X level ofmusic
training) ANOVAwas also carried out, using recall scores
from Trial 4 for the 50-sec spoken rendition and the 70
sec sung rendition of the song used in both Experiments
1 and 3. Neither the main effect of experiment nor the
experiment X condition interaction reached conventional
levels of statistical significance [F(1,84) = 0.36,p > .05,
and F(1,84) = 1.44,p> .05, respectively], indicating that
the computer manipulations ofduration in Experiment 3
did not distort the results.

Discussion
As in the first two experiments, those participants with

music training demonstrated better recall performance
than those with no music training, even when exposed to
spoken material. Once again, there was no evidence to
support the argument that this effect could be reduced to
a group difference in general intellectual ability (cf. Ex
periment 2). Since this study was conducted, another re
port (Chan, Ho, & Cheung, 1998) has implicated music
training in a verbal memory task. The superior perfor
mance of musically trained participants, relative to un
trained participants, appears to apply to specific tasks and
not to tests of general cognitive functioning.

Melody did not appear to serve as a useful mnemonic
in the present study. Indeed, provided that sung and spo
ken materials were presented at an equal rate, there was
a small but consistent recall advantage for the spoken ma
terials. This result, coupled with the findings of Experi
ment 2, supports the notion that the previously reported
melody advantage (e.g., Experiment 1; Wallace, 1994)
may reflect an artifact of different rates of presentation
for sung and spoken renditions, with sung renditions typ
ically being presented more slowly. In the present study
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it was found that there is a recall advantage for materials
presented at slower rates, a finding consistent with the
results ofearlier studies typically using spoken word lists
(e.g., Steiner & Allen, 1983; Wollen & Gallup, 1965).

GENERAL DISCUSSION

Taken together, the results of these experiments ques
tion the notion that memory for verbal material can be
improved by setting words to music, a manipulation be
lieved to facilitate recall by prompting the generation of
an integrated memory representation that provides a rich

set of retrieval cues (see Morrongiello & Roes, 1990;
Serafine et aI., 1984; Serafine et aI., 1986). Rather, the
present findings suggest a simpler explanation for previ
ous reports ofenhanced recall when text is set to music
namely, that manipulation ofpresentation condition (sung
vs. spoken) often impacts on rate of presentation, a vari
able known to affect recall performance (e.g., Steiner &
Allen, 1983; Wollen & Gallup, 1965).

The recall advantage associated with music training
was intriguing, since it contravened our initial prediction.
We expected that musically trained participants would
be better able to use melody to self-cue recall ofassociated
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text than their untrained counterparts would be. There
was no evidence that musically trained participants de
rived any special benefit from the melody. Rather, their
recall advantage extended to all experimental conditions,
including those in which the lyrics alone were presented.
At least three issues for future research arise from this
result.

The first issue concerns the assessment ofmusic train
ing itself. We used an examination standard as a selec
tion criterion, a standard widely available in this country
and used in previous experimental work (e.g., Cuddy, Co
hen, & Mewhort, 1981; Cuddy & Lunney, 1995; Oram &
Cuddy, 1995). It allows a benchmark for evaluation of
other possible selection criteria. Future research may
consider other programs of music training and may ask
whether some aspects of music training are more perti
nent to the present results than others.

The second issue concerns the selection of text materi
als. Our materials were poetic lyrics with distinct phras
ing and rhyme patterns. Perhaps musically trained indi
viduals benefit from familiarity with this type of text.
Future research may vary the nature of text materials,
taking both the familiarity and the temporal structure of
the materials into account.

The third issue is related: Why did music training me
diate the present results? In contemplating this question,
it is important to note that training did not interact with
rate of presentation-that is, the musically trained par
ticipants responded to the manipulation of rate similarly
to the untrained participants. This result suggests that
both the musically trained and the untrained participants
were processing similar features ofthe lyrics but that the
musically trained ones were simply more adept at this
common process. We do not know, however, how direct
the link to music training is. Although it has been shown
that music training bears a positive association between
abilities such as aural discrimination (Moog, 1981) and
temporal processing (Hurwitz et aI., 1975), it is not clear
that the association is training induced. It is conceivable
that an innate predisposition toward certain processing
abilities leads some individuals to pursue music lessons.
However, if training these abilities is possible through
exposure to music instruction, the finding could lead to
important advances in the field of education. Such ad
vances could be extended in particular to the design of
interventions with special populations, such as those with
specific language-learning impairments.
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NOTES

1. The Royal Conservatory examination system comprises II levels
of performance and theory, leading to the Associate Diploma. At the

Grade VIII level, piano students can playa Bach two-part invention, a
simple classical sonata, pieces from the romantic, impressionist, and
contemporary repertoire, basic scales, four-note chords, dominant and
diminished seventh chords, and arpeggios; they can also play simple
folk melodies by ear and sight. They have studied written rudiments
(but not harmony, counterpoint, or analysis) at this level. A typical par
ticipant in our experiments could perform at the level of a Ist- or 2nd
year student in a university music program. The participants were,
therefore, musically literate, but not professional musicians.

2. Where appropriate, analyses employ the Greenhouse-Geisser cor
rection for failure to meet the assumption of sphericity. Uncorrected de
grees of freedom are reported in the text.

APPENDIX A

WILLCOTT.
MARSHALL••r per •..

I II '-
1. 0 what is life? 'tis like a flow'r That blos - soms and is gODe j

It ft.our- ish - ea its lit - tie hour, With all its beau - ty on;
2. 0, what ia life? 'tis like the bow That glis - tens in the sky ~

We love to see its col - on glow; But, while we look, they die ~
3. Lord, what is life? if spent with thee, In hum - ble praise and prayrr.

~o~

'-.,.. I

Deathoomel',and,like a win - try day, It love-Iy ft.ow'r a-way.
Life fails as soon: to - day 'tis here; To - roar-row it may dis - ap-pear.

Though life cia-part, our joys shall last When life and all its joys are put.

r-. I
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APPENDIXB

OUT IN THE MOONLIGHT.
V\CKERS.

¥;P¥ ;;1; ('
1. 'Twas o-tt in
2. We stood in
3. A· gain in

DOUGHEI\TY, By,...

We stood bv the
The sea- son was
But beed not the

I'$~ J)3 m~.~~)I~31~3~r$r3 3 J tJ
bean > ti - ful se;;; And soft - ly we whisper'd sweet
wan· ing once more,. Ana some-bow I sigb'd for the
mn - sic nor glee,. For sad - 11 I'm long-ing and

~ ~ ~ ~--
&P\p r

non- senae
non-aenae • .
wait-ing

u .-sprayfrom the break-era lay gleam-mg . . •
went o'er the nov· els and mn - sic, . .
love said we ne'er could be wed - ded . •

...-~

Like gems on the
And who the nf'xt
Be •cause 'twas ,()

}

(Continued on next page)
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APPENDIX B (Continued)

......

not strang that we
a word was there
I ev· er en-

it
not
can

Then think
But, ab,
Oh, how

moss· COy • er'd shore; •
com - era would be; . •
nice to be free; ,

~'. rr-IJIQi~
.~

prom-ised,
spo-ken,

dure it,

..----..

That night, that we'd part nev - er - more.
Of what had been prom-ised to me.
For - ev • er thus sin - gle to be..

(Manuscript received June II, 1997;
revision accepted for publication August 23, 1999.)




