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Abstract
For foreign language acquisition, Superlearning™, or a form of accelerated learning techniques
coupled with specific music, reports a high success and retention rate. In this pilot study, a
slightly-modified version of these techniques was applied to two groups of university pianists in
a 3-week task of memorization of a 4-voice Fugue by Clara Schumann (1819-1896), followed by
3 performances over a 3-month period, with positive results that indicate gender implications.
Keywords: Pianist, memorization and memory recall, accelerated learning, music chunking,
gender.

In Western Classical music, the importance of memorization in music
performance has been frequently documented since the beginning of the 20th
century (Ginsborg 2004:123). For pianists, this tradition has its roots back to
Clara Schumann and Franz Liszt (Chaffin, Imreh, Crawford 2002:10), even
though public opinion was not always favourable to the practice (Ibid.:49). And
while pianists are known to demonstrate remarkable feats of memory, the fear
of memory lapse is usually their greatest and ongoing nightmare. In this
introduction, some considerations related to our project regarding language and
music, memory, memory functions, memory recall, and memorization are
presented.
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The question of how to memorize music effectively has also been the subject of
interest since the practice itself began. One of these techniques is that of
mental practice, or practicing away from the keyboard with varied auditory,
memory, and motor components, which has been advocated by master pianists
and pedagogues since the advent of performing from memory. Nevertheless,
there is a paucity of studies to compare mental practice techniques within the
context of music performance (Palmer 2006: 44). As well, few studies exist on
memory recall as it relates to music performance (Segalowitz et al. 2001:139).
The theory of memory and memory processing shifted in the mid-20th century
from the multi-store Atkinson-Shiffrin model (sensory memory to short-term
memory via attention that used a reciprocal transfer and retrieval system to
long-term memory and rehearsal back to short-term memory, 1968) to the
Baddeley and Hitch (1974 / 2000) model. This later model substituted the
concept of short-term memory with that of working memory. As well, it
propounded a central executive to govern a visual-spatial loop, a phonological
loop and a multi-modal episode buffer that link to long-term memory. More
recently, an update by Postle has been proposed: “Working memory functions
arise through the coordinated recruitment, via attention, of brain systems that
have evolved to accomplish sensory-, representation-, and action-related
functions” (Postle 2006: Abstract). The capacity of working memory for
geniuses or normal persons is acknowledged to be 7 + 2 bits, or chunks, of
information (Miller 1956 cited in Chaffin, Imreh, and Crawford 2002: 67) and is
accessed through a retrieval system.
Language and music have many constructs in common, although not all
researchers agree on their similarities. Baddeley’s observation (1966) regarding
language sequences – “Short term memory encodes acoustically, while longterm memory encodes semantically” – is evident in the age-old music practice
of solfeggio, a technique which serves to reinforce musical memory. Thus, it is
not surprising to find studies to support the fact that mental practice coupled
with an auditory component in music learning shows advantages over mental
practice alone (Palmer 2006: 44), or that listening to a performance on
recordings or in a live setting can be an effective tool for learning previously
unknown music (Palmer 2006: 45).
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For foreign language acquisition, and other disciplines, accelerated learning and
memorization techniques, known as Superlearning™, have been applied
through a facile application that uses fragmented and timed learning segments,
or chunks, over a background of Baroque Adagio string music with relaxation
techniques (Ostrander & Schroeder 1979/1982: 7). Multiple studies show
“…that skills are best learned in a relaxed state, and by interspersing periods of
learning with relaxation sessions, more can be absorbed without deterioration of
learning” (Connolly and Williamon 2004: 222). For the musician, encoding new
information, or music chunking, would include those “knowledge structures
already stored in memory”, such as scales, chords, harmonic progressions, and
the like (Chaffin, Imreh, Crawford 2002: 198).
To date, there has been little application of accelerated learning using music
chunking, with requisite relaxation, to the area of music study (Alberici 1999).
Clearly, the main problem of learning traditional Western classical music with
these techniques is that the medium itself is music. Thus, we put to the test the
memorization of a previously unknown 4-voice Fugue to undergraduate
university pianists using the principles of Superlearning™ combined with a
strong auditory component, music chunking, and relaxation techniques.
Method
Participants
Eight university level pianists (5 females),1 aged 18-25 years old, participated in
this pilot study. Prior to testing, all were enrolled in the same discipline and all
signed consent forms to participate. There were five pianists (3 female) in the
experimental group (EG) and three pianists (2 female) in the control group
(CG).
Materials
Before Trial 1, both groups were given the musical score of the unknown 4voice fugue, op. 16, nº2, in Eb major (1845) by Clara Schumann, and a daily
practice log in which to register and comment on their practice sessions. The
musical score given to the experimental group had numbers of the chunks
1

Originally twelve pianists (7 females), aged 18-29 years old were enrolled in the Project with 6
pianists in the experimental group and 6 pianists in the control group. However, due to severe
health issues of two pianists and the inconsistent participation of two others, the project
advanced with eight pianists.
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written above each fragment. The experimental group was given a practice map
that outlined each of the 17 sessions, which used fragments or chunks of the
Fugue according to a logical and musical schemata based on the Fugue’s
principal subject. The experimental group also received a non-altered recording
of the work (Recording A, 1’47”) performed on modern piano. As well, the
experimental group was given a daily recording of these chunks to be practiced
with a specific breathing technique (Recording B) explained below (Tables 1, 2,
3). Recording B was altered in the following way: a) the tempo was slowed to 60
M.M. b) divided into sections or chunks to correspond to the practice map c)
silence was introduced between the chunks in groups of 4-12 seconds in order
for the group to practice the breathing technique. The students received only
the recorded chunks for the following day’s practice.
Before Trial 3, both groups received a practice log, indicating the date, place,
and observations of their practice.
Procedure
General
The pilot study consisted of three phases: 1) study sessions and a first
performance of new work, completed in 3, 5 weeks; 2) a surprise test
approximately three months later, with no preparation, in order to study the
efficacy of the techniques and recall; 3) a follow-up performance two weeks
after the surprise test, in which the participants had one week to prepare in
order to study recall.
Pre-testing
A general session was held by the project leader and the psychologist to
explain the purpose and procedures of the project, a time in which a fact-finding
questionnaire (Tables 4, 5, 6) about the pianists and their difficulties in learning
a 4-voice fugue was administered. A date was established to begin the 17session (3,5 weeks) project in order to be completed before the end of the
semester. The students were evenly assigned to groups (experimental or
control).
Implementation of Study Sessions
Preparation for Trial 1: Once a week (Mondays), both groups met with the
project leader, who subsequently led the experimental group in applying the
breathing and adapted Superlearning™ techniques in a group setting using
4
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digital pianos. Simultaneously, the control group trained individually on acoustic
pianos. Each group studied for 30 minutes daily for 5 days total in each week.
Preparation for Trial 3: One week prior to the final performance, the students
were asked to prepare for 5 days, 30 minutes daily, for a filmed performance of
the Fugue. They were given a practice log to register the dates, places, and
observations of their study. Each group was asked to follow their corresponding
Trial 1 learning techniques.
Testing
Trial 1: In a filmed performance, the students were asked to play the Fugue
from memory, whether fully memorized or not, in front of a jury. Following, each
participant was asked to give a self-evaluation of his/her efforts in the project
(Table 7). The participants considered the project to be concluded.
Trial 2: Three months after Trial 1, a surprise test was administered to all
students of Trial 1 in order to test the efficiency of their recall of the Fugue. This
test took place at the end of a sight-reading exam, at which time the pianists
were asked to play as much as they could remember of the Fugue.
Trial 3: Two weeks after Trial 2, another filmed performance2 took place. The
participants had one week (5 practice sessions of 30 minutes each) to prepared
by using their original study techniques that corresponded to their respective
groups. The participants were asked to respond to a short questionnaire after
the performance (Table 8).

2

Due to conflicting circumstances, one of the female participants from the experimental group
could not be present.
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Table 1. Chunking Map for Experimental Group (EG).

Table. 2. Breathing Exercises for Experimental Group (EG).

Table. 3. Superlearning™ Techniques for Daily Practice by EG.
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Results
From the pre-Trial 1 questionnaire (Tables 4, 5, 6), the most pertinent
information reveals the following:
1) Seven of the eight pianists reported that their major fear in performance
was that of memory lapse. The other pianist (EG2) reported a fear of
missing notes, which may or may not be related to memory.
2) Three males (EG3, EG4, CG2) reported that memorization of a 4-voice
Fugue was easy, while only one female (CG1) concurred. The general
task of memorizing a complex musical form was seen by 50% of the
overall group as being difficult. Although she said that the task was easy,
pianist CG1 did not successfully memorize the Fugue during Trial 1, also
did not remember much of it during Trial 2, and although she slightly
improved in Trial 3, she still was unable to play the Fugue from memory
in the allotted project time.
3) The CG pianists showed some variability in their free study approaches.
CG1 studied: a) separate voices b) separate hands c) hands together d)
always in sections e) try to memorize after all these steps have been
taken. CG2 studied: a) the whole b) then by voices c) then by pages d)
then by musical systems (lines) e) then colour-coded each voice f) then
chose comfortable fingerings. CG3 studied: a) hands separately because
of difficulty in playing hands together if done too soon.
From Trial 1, three (male) pianists successfully performed the Fugue
from memory – EG3, EG4, CG2. Pianist CG2 had originally been placed in the
EG. After the first session of experiencing the Superlearning™ techniques, he
asked to withdraw from the project. A week later, he accepted to continue but in
the unstructured CG. For those pianists who were not able to memorize the
Fugue in Trial 1(3 in EG and 2 in CG), varied responses given were: a) too little
time for the project b) daily practice time too short c) the method was not
efficient according to one of the student’s needs d) another student found the
Fugue was too difficult. Pianist EG3, who had successfully memorized the
Fugue, made the observation that the proposed method did not allow him to
understand and to deepen his knowledge of the work, which therefore limited
his final performance. Pianist EG4, who used the Superlearning™ techniques
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during the Monday sessions, admitted that he did not use them consistently in
the remaining sessions.
From Trial 2, none of the pianists recalled the Fugue. However, EG3, who had
successfully performed the Fugue in Trial 1 and gave its best performance, was
able to perform for the longest period of time.
From Trial 3, once again pianists EG3, EG4, and CG2 were able to perform the
entire Fugue from memory. However, there was a difference in these
performances. EG3 performed with the most mistakes but never stopped and
continued until a successful conclusion. EG4 was slightly less accurate than in
Trial 1, but performed almost perfectly. CG2 actually performed better in Trial 3
and with more confidence. All remaining pianists showed marked improvement,
one or two notably so by playing longer and more accurately. The two other EG
pianists - EG1, EG5 – (EG2 was absent in Trial 3) never performed the Fugue
from memory. Pianist CG3 was the only pianist who did not comply with the
practice time by devoting only 60% of the designated time (3 days) to the
review, but she substantially improved during Trial 3. When interviewed about
the discrepancy in Trial 1 and Trial 3, EG3 responded that the Superlearning™
techniques’ strong auditory component that accompanied the preparation for
Trial 1 had contributed to his success, something that was insufficient in the 5day review preceding Trial 3 (he had used only Days 15, 14, 13, plus two days
of general review).

Table 4. Pre-Test Questionnaire.
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Table 5. Pre-test Results (EG) - F = Female, M = Male.
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Table 6. Pre-test Results (CG).
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Table 7. Post-Test Questionnaire nº 1.
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Table 8. Post-Test Questionnaire for Participants.
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Table 9. Results of three Trials /Performances (0 = did not remember; - = was not present).

Discussion
In general, the results (Table 9) indicate that the accelerated learning
techniques applied in this study, which included music chunking, relaxation and
controlled breathing, and a strong auditory component, do function in complex
music learning. The three pianists who successfully memorized the Fugue all
did so under their normal memorization times (ranging from 3-4 weeks, 1-1,5
months, 2-3 months). Regarding the implementation of these modified
Superlearning™ techniques, the EG pianists generally found them to be quite
foreign to their habitual ways of learning, giving such reasons as: a) the method
was not “efficient” b) inability to adapt c) the method did not permit expressivity.
The one pianist, EG3, who successfully applied the techniques and whose
result was the best in Trial 1, also remembered the most during the surprise test
(Trial 2). However, his final performance (Trial 3) was less secure. When
interviewed about this discrepancy, he cited that the overall procedure for Trial
1 had had a strong auditory component that permitted him to memorize more
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securely and that the short time for Trial 3 did not allow him to review
sufficiently.
For the free recall (Trial 2), the results were very poor, a finding also
substantiated by Segalowtiz et al (2001: 146), with the best case being that of
EG3 as mentioned above, which confirms that “learning with deep processing
resulted in better recall than with shallow processing, but only when combined
with high elaboration” (Segalowitz et al 2001: 146). These techniques
synchronize with Postle’s proposed theory of working memory.
Another observation is the fact that only the male pianists were able to
successfully memorize the Fugue in the allotted time. Interestingly, the least
experience male, Pianist EG3, was the most successful with the techniques,
while Pianist EG4 alternated between the indicated structure and free structure.
Pianist CG2 proved that his varied study was successful. The oldest female
pianist showed remarkable improvement in Trial 3 (CG3), showing that she
needed more time to absorb and supporting the finding (Welch et al 2008: 214)
that females place “higher importance to listed musical skills and more frequent
use of self regulation during performance preparation”. Are males more
structured in their learning processes in complex polyphonic musical structures?
These gender implications warrant further study.
To conclude, the modified Superlearning™ techniques offer new possibilities for
rapid and effective music learning. Further refinements should focus on visuoauditory reinforcement with solfeggio practice for enhanced retrieval with music
chunking, while permitting originality, expressivity, relaxation and enjoyment.
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