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mental practice on piano performance. All pianists participated
ABSTRACT in the experiment were instructed to cover the absent feedbacks

The aim of this study was to test a hypothesis that if learners creatdi$h mental practice. After the practice without aural feedback,
more precise auditory representation from singing a melody, th#ye pianists who had higher aural skill played comparatively
could learn piano playing to reach at a higher level of performandzetter than the pianists who had lower aural skill. This result
Seven novice piano players of varied ages learned to play nogelggested that the pianists who had high aural skill could use
musical pieces with and without singing their melodies. The timguditory image effectively. Koreman & Peynircioglu (2007)
period of practice sessions for learning each melody with and withoiported that the difference in the ability to memorize novel
singing conditions was equalized. After all practice sessions, the{elodies among players depended on their preference to use
performances were recorded to MD. The players themselves and\13,5 or auditory information. Those who liked to use visual
qualified piano teachers as a third party evaluated recorded MUlg ning could memorize the melodies better by viewing the
based on preciseness ofperf_ormancewnh the given score, natur_alr%%sosresy whereas those who liked to use auditory learning
of the melody, and appropriateness of expression of the music.’1n L1 .

performed the same task better with listening to the melody.

addition, the present experimenter counted the percentages™of. . . . . S
error-free notes. The mean values of each of these variables for Itﬂg'v'dual difference associated with the use of modality is thus

singing and non-singing conditions were compared within each of tR8 important factor of musical learning. Memorizing a target
learners. It was found that four of the players attained higher scof8glody by singing before playing the piano, or playing the
under the singing condition than the non-singing condition whereBausic along with singing the melody has been considered as an
the others were opposite. The former group of players was foundeffective method for beginners to learn to play a novel music.
have greater experience of daily singing than the latter group $fnging a melody needs a clear image on the course of notes,
players. Within each participant, the results of the evaluation wetleus the learners can easily attain a higher level of musical
fairly consistent among the self-judgments, the third party'performance with naturally developed auditory representation.

evaluations, and the percentage of error-free notes. It was Conduﬁ‘?férestingly, none of the previous researchers has investigated
that the auditory representation articulated by singing could play a r?fﬁs possibility.

in facilitating learning piano playing for the learners having familiarity In this study, therefore, we tested a hypothesis that in

with singing. beginners of the piano, singing the melody of a novel music
would facilitate learning of playing it on the piano compared to
. INTRODUCTION the same learning situation without singing the melody.

Playing a musical instrument requires both auditory and
motor representation of the music in the brain of the performer. . METHODS
Previous studies have shown increased auditory and )
somatosensory areas of repres_entation with mUSiC"?‘I_praCtReParticipants
(Pantev et al., 2001), as well as increased neural activity of the . . . - .
motor cortex while pianists listen to pieces that have performedseven hovice learners of the piano playing partmpated in the
before (Haueisen & Kndsche, 2001). Palmer and van de Sa/ff&rent experiment. All of them are females, and their ages

(1993) asked pianists to perform the same music with differel ged.from 4 to 21 years old. Their musical experiences are as

melodic interpretations. The melody or primary voice is n pllows:

directly marked in musical notation, and performers OﬁeggmupantAMyears old). Prior to the experiment,

interpret the voice intended as melody as more important. T e had 4 months of leaning the piano playing at a music school,

voice interpreted as melody was less likely to contain erro@)d She could play crotchets of the white keys from C4 to F4

even when pianists changed their melodic interpretation for tHéing one of the hands.

same musical piece. Performers also made more errors in pg ticipant B ® years oIQ). Prior to the experiment,
controlled by the left hand, regardless of hand dominan e was taking private piano lessons for 6 months. She was at a

Motor factors did not interact with interpretive factors (melody)tV€! Of Playing musical pieces using the bilateral hands without

in the likelihood of errors in the pianists’ performance. Th hifting the position of the fingers.

findings suggest that interpretive and motor factors aféarticipantC(S years old). She had one-year

represented independently in memory for performance. expene?ce Of. a pr;]vat:alplano I(fessor}.from 4 yea]rcs of agSeH and 3
Effectiveness of developing an auditory model in playing ¥°&rS O MUSIC SChOOT IeSson irom hive years ot age. she was

musical instrument has also been studied using mental prac fi. to F:Jag ‘“}?‘SV musipgl p_iecr(?s t\)/ylith OﬁCﬁSi%nal jumps and
paradigms. Lim and Lippman (1991) demonstrated that men Itting © the énger pOS;(tleI’I nt gh |a|tera gn S: | h
practice with listening to the auditory model provided pianists@rticipant D (9 years old). e learned to play the

with a higher level of performance than mental practice along/€ctronic organ from 4 to 5 years of age, and from 6 years of

By creating with and without auditory and motor feedbacR9€: She was playing the piano. Because she was not good at

conditions, Highben & Palmer (2004) examined the effect 4#2ding the scores, she played the music by the ears at the
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beginning. She then took a novel score reading lesson from 7The participants were handed the score of the musical piece
years of age. By reading a score of novel musical pieces whichbe played one at a time, and practiced it for the same
included easy scales and some notes with accidental notatiatesignated time period without listening the model playing. The
she was able to play those. practice period varied from 10 to 20 minutes for each
Participant E (21 years old). She was an infantile participant by taking the ability of concentration based on their
education-major student at the university. She took two-yearsagfe, and the length of the pieces in account. During the practice
private piano lessons to learn to play the musical pieces irs@ssions, the investigator was sitting by the participant, and
basic text book, some easy classical pieces, and children's sdyagsically observing the participant without any command. Only
from the age of 18 years. She also practiced sight-playing on thieen following conditions were met, the investigator
piano and singing a song while playing the piano for six monthisterrupted the practice and gave a command.

Participant F (21 years old). She was an infantle e The participant practiced without singing for the singing

education-major student at the university. She took six-years
piano private lessons from 6 to 12 years of age during which she
learned to play the musical pieces from a basic text book ande
easy classics. She also took a private lesson from 20 years of
age to learn to play musical pieces for the beginner-to-middle's
class learners of the piano, and some pieces commonly used fog
child-care.

Participant G (21 years old). She was an infantile
education-major student at the university, and she was,
practicing singing children's songs while playing the piano. She
took private piano lessons from 6 to 13 years of age, and
learned to play musical pieces in a basic text book, easy,
classical pieces, and some popular songs arranged for piano
solo. She belonged to a classical-guitar club at the high school,
and at the university, she was a member of a choral society for

condition. (The participant was asked to sing with playing
the piano.)

The participant practiced with singing for the no-singing
condition. (The participant was asked to practice without
singing.)

The participant asked a question about reading of the
given score. (The investigator gave the participant an
appropriate answer to it.)

The participant played wrong notes more than once. (The
investigator informed the participant about wrong notes
being played.)

For the singing condition, the participant was unable to
vocalize the very first note. (The investigator presented
the vocalized very first note for the participant.)

one year. She also was an amateur solo vocalist of rhythm dhdEvaluations

blues band since she was a high school student.

1) The Self-Judgmen#fter each practice session for each

piece, its performance was recorded to MD. When the practices

o ) session and recordings were completed, the participant listened
Each participant practiced an even-number (4 t0 12) gf the recorded performance of her own, and she was asked to

musical pieces which shared following characteristicgyajuate the performance by responding to each of the

unknown for the participant, having a clear melody, angiowing four questions using a five-point scale (5: very good,

requiring within 20 minutes of practice to be able to play i: good, 3: neural, 2: poor, and 1: very poor).

fairly smoothly. These pieces were selected from textbooks and, Question 1: Did | play the piece accurately without

B. Experimental tasks

anthologies for the beginners' level of piano players. Two sets  asitation?
of a pair of musical piece that have same level of difficulty in | Question 2: Did | play the piece smoothly at a stable
terms of their note and rhythm arrangements, and their tonality tempo?

were used for each participant to play during the experiment.
The level of difficulty in playing these pieces was determined
based on the priori-checked level of piano skill for each
participant. The musical pieces for the participant A to plaé( Th
were composed by the present investigator using the white ke

e Question 3: Did | play the piece as intended?

e Question4: Am | satisfied with my

performance?

e Third Party’S Evaluatiorthirteen piano teachers who

ot?“nmonly teach novice players served as a third party to judge

'}%tter performance between the two recorded music for each
air for each participant. Following three questions were
Rswered by each judge. One point was given to the better

recorded

therefore learned to play multiples of four different pieces
music. These were presented to each participant in t

separgte—day prag:'qce SEsSIons. -The. order effect of grformance, 0.5 point for equivalent performance.
experimental conditions was minimized in such a way that the Question 1: Which piece did the participant correct
paired musical pieces in each of the two sets were separate followed thé score? P P P y

firstly, and two sets of newly paired musical pieces were formed ) ) . . . -
secondly. These new pairs were randomly assigned to either of Question 2: Which piece did the participant played the
melody more naturally?

the first-day or second-day practice session. The order of the h . . . - .
experimental conditions in each practice session was always thé Quesuon 3: Which piece did the participant play in more
singing condition first, and the non-singing condition second appropriate expression? .

By assigning these order to the two-day practice sessions, and 1N Error-Free Notes Counted by the Investigator.

arranging the order of musical piece to be performed in ealéﬁror—free notes for eac_h of t_he recordeq musical pieces were
%q)unted by the present investigator, and it was expressed by the

day, the order effect was counterbalanced within the origin "
- : percentage of the whole notes played. In addition, the number

pair of music. .
of meters longer than half and shorter than twice of the average

C. Procedures
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length of the meters was counted, and it was also expressec

. . W Non-singing
the percentage of all numbers of the meters in the piece. Z, (A) 10 (B) O Singing
ll. RESULTS £e i
36 6

The singing and non-singing conditions were comparesz
using the means of the self-judgment values, the third partz ¢
evaluation, and the percentage of error-free notes. Statisti3 2
tests were not applied because the number of participants \g © S0
small, and their ages, musical experience as well as the numr B ¢ 0 E

'r|
@
>
w

cC D E F G

. ! ) T Participant - Participant
of the musical pieces played varied among the participants. §10 1(C)
1) The Self-Judgment g &r
The mean values of the 5-point self-evaluation for eac ER
participant are shown in Figure 1. Standard errors are a S a1
shown as a guide. a2y
Note that the difference between the two means w Zo

A B C D E F G
Participant

relatively small in each participant. However, in response to i

questions, participants B, D, and G evaluated performance ..

the singing condition better than the non-singing conditiomigure 2. The third party’s evaluation points (the mean and

whereas participants A, E, and F evaluated performance of #iendard error) for each participant for the singing and

non-singing condition better. Participant C did not show Bon-singing conditions. Responses to Questions 1: accuracy of

consistent response to the three questions. performance relative to the score (A), 2: naturalness of the melody
(B), and 3: appropriateness of expression (C).

_ (A) (B) n N.on-.singing
s j 5 o Singing 3) Performance Evaluation by the Present Experimenter
g, ; The mean percentages and their standard errors of the
§> ) ) error-free notes for each participant-condition are shown on
3, . Figure 3. Participants B, C, D and G had a little higher
3, 0 percentage of error-free notes as well as meter length for the
Ao D EFO A B C D E F G singing condition t_han the non-singing condition. Participants
P Participant A, E and F had a higher mean number of error-free notes for the
_ (C) (D) non-singing condition in the number. Participant A also had
é s 5 higher mean value of error-free meter length for the non-singing
£ 4 4 condition, whereas Participants E and F had a similar mean
E° s value of error-free meter length between the singing and
E f f non-singing conditions.
$ 0 0 B Non-singing
A B C D E F G A B C D E F & (A) (B) 0 Singing
Participant Participant \n100% 100%
£ 8o% 80%
Figure 1. The self-judgment of performance assessed in a ;60% 60%
five-point scale (the mean and standard error) for each participant % 40% 40%
for the singing and non-singing conditions. Responses to Question £ 20% 20%
1: accuracy of performance (A), 2: smoothness of tempo (B), the ™ g 0%
level of intension-actual performance matching (C), and overall A B C D GE F G A B C D E F G
goodness (D). Participant Participant
2) The Third Party’s Evaluation Figure 3. The percentages (mean and standard error) of the

The results of the third party’s evaluation are shown igrror-free notes on the choices of the keys (A),_and of the number
Figure 2. Participants A, B, C, D, and G evaluated the singirﬁ’é meters longer than half and shorter than twice of the average
condition better in performance in all three questions. Thighgth of the meters (B).
trend was most evident in question 3 (expressiveness of the
performance) for the participants B and G. By contrast,
participants E and F had a higher mean value for the IV. DISCUSSION
non-singing condition in all questions asked. The third party’s As mentioned in the introduction, by creating auditory
evaluation of better performance in all questions was therefasgpresentation of a melody being played on the piano through
fairly consistent for each participant. simultaneous singing, novice learners were expected to play the

target music more smoothly and accurately than without
creating such representation. On the other hand, there was an
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opposite possibility that learning to play the target music on tiNdigata University and Prof. I. Yoshino of Hokkaido University
piano might be less facilitated by singing than by not singimgf Education gave me important suggestion. | also had the
because of motor-auditory interference. We found that amoggnerous support from Prof. H. Kinoshita of Osaka University.
the seven participants, four of them (B, C, D and G) acquired
higher scores of performance for the singing condition REFERENCES
compared to the non-singing condition, supporting the formefaueisen, J. & Knosche, T. R. (2001) Involuntary motor activity in
conjecture. From the perspectives of musical experience, pianists evoked by music perceptiodournal of Cognitive
participants C and D were students of piano and singing at local Neuroscience, 13¥86-792.
musical schools for over 4 years. Participant G was an actiighben, Z. & Palmer, C. (2004) Effects of auditory and motor mental
vocalist of an amateur rhythm and blues band. Participant B, a 6 F)ra;tice in n;]gmc'i/lrizgd Eigno Ea.erforlr%n%eélletin of the Council
ears old girl, commonly practiced singing at the kindergartep, 'O" R€search in Music ducation, ,&5-08. . .
XII of thesge participant;/ \l?vere therefo?e %miliar with sigginngreman.’ L-M. & Peynlruoglu., Z.F. (20.07) Ind|y|dua| d|fference§ In
. . . e e 2" learning and remembering music: auditory versus visual
which mlghj[ be the major reason for the faC|I|tat|9n_ of Iearnl_ng presentation. Journal of Research in Music Education,
to play a given music on the piano. These participants might 55.1 48-64.
also have been more motivated in piano practice with singingn, S. & Lippman, L. G. (1991) Mental practice and memorization of
because it could give them joy compared to that without singing. piano musicJournal of General Psychology. 118211-30.
A stronger motivation thus might also have played a role in thételmer, C., & van de Sande, C. (1993). Units of knowledge in music
facilitated piano learning. performance Journal of Experimental Psychology: Learning,
Participants E and F were less well in piano performance Memory, & Cognition, 19457-470.
after practicing with singing than without singing. It is therefor&antev, C., Engelien, A., Candia, .V", & Elbert, T. (2001)
. . - Representational cortex in musicians: Plastic alternations in
POSS'ble to st_tuIate that _audltory-motor |nt_erference occurred response to musical practidenals of the New York Academy of
in these participants. Unlike the other participants, these two Sciences, 93(B00-314.
participants reported that they were unfamiliar with singing,
and also reported that learning how to play with singing was
more difficult than without singing. These results suggest that
for those who are less familiar with singing, singing with
playing the piano can cause the interfering effect on creating
motor representation of the music. The interference might also
be caused by the willingness to practice with singing. The
individual difference in the effect of learning method for
playing the piano has also been reported in the studies by
Highben & Palmer (2007) and Koreman & Peynircioglu (2004).
In the present study, the practice sessions were limited to less
than 20 minutes and the numbers of practice sessions were from
6 to 12 times. If the training sessions were extended longer,
these two participants may become more familiar with singing,
and may show better effect of the singing condition than the
non-singing condition. The effect of inter-learner variation
needs to be examined in the future study.
The present effects on learning of playing the piano with
singing were basically consistent in all aspects of performance
evaluation. This was not only in natural phrasing and better
expression of the played music, but also in the aspects of
accuracy in performance and easiness of playing. These results
were fairly consistent among all evaluators. We therefore
believe that in learners can show the positive effect of
simultaneous singing, the formation of auditory representation
through singing can contribute to provide multiple aspects of
musical learning.
The limitation of the present study was that no statistical test
was performed. Causal association between auditory (aural)
representation and the acquisition of piano playing skill can be
strongly stated. This should be verified in future experimental
study with larger number of participants.
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