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Summary

1. Research Background

At Licensed Schools for Kindergarten Teachers (hereafter referred to as “licensed schools”), there is
a “play and sing class.” There, the students learn piano skills, but it is common that nearly half of the
attending students are beginners in piano playing. For piano beginners (hereafter referred to as
“beginners”), because lacking piano skills can be a factor that fetters job hunting, many licensed
schools support the learning of practical piano skills.

Generally, there are group and individual piano classes at licensed schools. In both types of classes,
the instruction time is about 10 to 15 minutes per person. This time is not always sufficient for a
beginner to understand the playing method. If the beginner lacks understanding, learning outside of
classes cannot be done efficiently. In such a case, the beginner experiences double the problem. As
such, a self-learning method outside of classes that follows what is being taught in the classes is

necessary for beginners.

2. Research Purpose

This research has taken the following system due to the fact that the face-to-face classes and self-
learning of piano playing skills are conducted without breaks. In other words, (1) the use of digital
educational materials, (2) feedback (feedback description) on the characteristics of the performance
based on “a Visualization System for Piano Performances” (hereafter referred to as “VSPP”), (3) the
learners themselves reflecting on their performance based on the feedback, (4) managing learning
through the use of the “Performance E-Portfolio” that is meant for learners and instructors to share
the self-learning status of the learners. As such, we are aiming for a system that connects (1) to (3)
above.

Even before this research, we conducted the following: (1) in regard to digital educational materials,
as a method to show digital audiovisual materials to recreate a face-to-face class, we confirmed that
learning results were produced through the use of a musical score on the web that produces sound
(Tanaka, 2007) and research that shows videos of the instructors playing a model performance on a
mobile device (Ogura/Tanaka, 2011). Additionally, regarding (2) the visualization of the
performance, development of a visualization tool was independently started in 2014, and individual
instruction in face-to-face classes was examined (Kouichi Tanaka et al. 2015, 2015).

In this research, to aim for a system that produces the aforementioned (1) (2) (3) (4) successively, (2)
“a visualization tool for performances” was developed, the digitization of (3) the learners’ feedback
data was digitized, and qualitative analysis' of learners’ and instructors’ data related to (4) was
conducted. Through these practices, it is believed that if learners can smoothly progress with their
self-learning and the learners’ growth process is comprehensively understood, there is a possibility to

build a “cyclical practical skill learning shared system.”



3. Research Method

Development of a VSPP was independently started in 2014, and from the start of this research in
2016, the VSPP was developed through repeated improvements. This research conducted VSPP
research and used the tool for practice and verification. And Development of “Piano Learning
Process” (hereafter referred to as “PLP”’) was started in 2017, and PLP was created around this tool,
which included a self-study program, instructions for the piano, and recordings of performances by
the students themselves. In addition, students reflected on these other components and described
their thoughts as part of the process.

(1) Summary of the VSPP

In the VSPP, a Windows tablet is used to record performance data. Using a MIDI cable, the tablet is
connected to an electronic piano to conduct the recording . The recorded performance data is
uploaded to the VSPP server via the internet (Figure 1). On the server side, the uploaded
performance data is saved in a database.

The user can confirm at any time the performance data saved in the VSPP using a web browser. On
the server, the score information and model performance data are already registered. So that one can
see therein whether the music is being played with the right or the left hand, the VSPP of the
assigned music matches the performance with the score. Additionally, after detecting mistakes in
performance and calculating the performance expression, a graph is shown to compare the learner’s
performance to the model performance shown by the instructor (Figure 2).

(2) Functions of the VSPP

The VSPP records the learner’s performance MIDI data and uploads it to the server. The VSPP’s
performance recording tool (Figure 3) is initiated when the start recording button is pressed. Once
the performance has ended, when the send button is pressed, the performance data is uploaded onto
the server as a SMF (Standard MIDI File) . Afterward, the browser is launched, and the recorded
performance is shown on the confirmation screen. The server side of this system saves the uploaded
performance data to the database.

(3) Confirmation of the Performance Data and Comparison with the Model Performance

The performance data that has been uploaded to the system through the VSPP can be shown as a
graph through a web application and confirmed. The performance data can be downloaded as a SMF
file.

When “confirm performance data” is selected, a screen that allows the user to select the assigned
music and model performance that have been registered to the system appears. If these are selected,
matching of the performance data and score information is conducted, mistakes in the performance
are detected, and the calculation of performance expression such as the tempo is initiated.

This system can show on a graph such performance expressions as the tempo, strength of sounds,
and duration while showing the score. Moreover, this information can be shown separately according
to right or left hand. Additionally, it is possible to show the information while comparing it to the
graph of the instructor’s model performance. As a result, after the performance, the user can review

such information as the tempo, the changes in the strength of the sounds, and the strengths of the
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sounds on the right side versus the left throughout the entire piece of music while confirming the
visual balance.

Furthermore, the current VSPP assumes that the music will be played from the beginning to the very
end, and thus, it is unable to handle the review of specific portions of the piece of music.

(4) Management of Scores and Model Performances

This system has a function that manages the score information and model performances of the
assigned music. For the score information, “MusicXML files” are created. In these files, in addition
to the pitch of the sounds, tonality of the sounds, and the position of the beats, there is a need to
create information for the right hand and the left hand for each sound. For the creation of score
information, the model performance serves as a reference for making the performance data. The
information is registered to this system as a SMF (Standard MIDI File) . In the current version, all
instructors and learners can refer to the score information and model performances.

(5) Summary of the PLP

Two or more learning is arranged functionally around learning by VSPP.

It is a contexture through which learning circulates.

Specifically, it is the following four.

1) Self-study self-teaching which used digital teaching materials which make teacher's model
performance animation main contents (Fig. 4).

2) Individual facing tutorship which teacher performs.

3) Study of recording, listening to and looking back upon performance of one.

4) Grasp of performance situation by feedback of performance graph outputted from VSPP (Fig. 3).
These 1) - 4) circulate.

Further,

5) Printing of certificate which shows that I passed.

6) A teacher explains the following music.

As mentioned above, we named 1) - 6) “PLP” (Piano Learning Process) (Fig. 5).

The student described comment about 2) - 4) of PLP immediately after each measure (Fig. 6).

I gazed at the relation of each description of 2) - 4), and conducted qualitative data analysis.

(6) A SCAT Analysis of PLP

The present study analyzed comments of students after using PLP. In terms of methodology, we used

“Steps for Coding and Theorization” (SCAT), a qualitative analysis method.

4. Circumstances behind the Development of VSPP

ver 1 2014/03/27 release
Initial version. Ability to select the model performance and upload the student’s performance to
compare the tempo or volume and produce a graph of the result.

ver 2 2014/08/26 release
There is a view history/edit/delete function. Using an external program, there is a function that
allows for the posting of performances using MIDI keyboards, and a function to maximize or

minimize the graph display.
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ver 3 2015/06/03 release

Score data added and readable MIDI format added. The file management method was changed.
ver4 2016/01/29 release

Implementation of a score display function for the graph display screen.
ver 5 2016/03/15 release

Touch screen operation possible.

In studying ver.1-5 in our future above, it's developed.

ver 6 2016/05/27 release
Resolved the problem of an exception being shown when using Microsoft Edge’s web note
function.

ver 7 2017/02/09 release
A performance download function was added. Improvements in the score and performance

matching process. Ability to use the swipe feature. Decided on the system’s title name (Figure 7).

5. Achievements

In order to evaluate the effects compared to the prior instructions for learners using the VSPP, for the
9 beginner students who participated in prior instruction, a correlation analysis was conducted on the
number of times the student used the VSPP and the scores the students obtained on the practical
skills examination (implemented in January 2018) that they took once they completed the class
“Music Skills Training I,” held during the second semester of the first year. The result showed a
marginally significant positive correlation (r=0.68, p < 0.05). This suggested that repeatedly using
the VSPP enabled improvements in performance skill.

On the other hand, when the examination scores of students who participated in prior instruction and
those who did not were compared, a significant difference was not observed. Students who did not
participate in prior instruction took such measures as receiving private lessons outside of school; as
such, it is believed that factors other than prior instruction impacted the growth of the students.
Furthermore, after prior instruction was implemented, for such student who showed remarkable
growth, a qualitative data analysis method called "Steps for Coding and Theorization” (SCAT) was
conducted on the digital note comments, and qualitative analysis on the growth process of the
learners was conducted. As a result, it was shown that by using the VSPP, students can be prompted
to learn about their own performance, that the graph is effective in supporting the advice of the
instructors, and that improvements in skills through practice could be confirmed by the students
themselves.

Study by individual guidance by practice of PLP and listening of recording and study by graph
presentation are performed.

And I analyzed the student's description using SCAT.

As a result, the student's "study process" became clear by listening of individual guidance and
recording.

The graph of VSPP showed the following point further.
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namely,

Recognition of problem of concrete performance.

Improvement in practice volition for problem solving.

Definitization of practice process.

Satisfaction by problem improvement.

The possibility of such various learning effects was suggested.

Furthermore, effect was taken also for the teacher.

By checking a graph, the praise and the tutorship based on an objective indicator of us are attained.
It is thought by enforcement of PLP that VSPP acquired a new concept.

A piano beginner's study circumstances are solved more by continuous practice from now on, and a

possibility that study will be advanced more effectively is expected.

6. Future Issues

(1) Handling Home Practice

For the acquisition of piano skills, practicing at home is very important. Because a Windows tablet is
needed for this system, in the case studies up until now, use was limited to inside the licensed school,
such as during class time or supplementary classes. So that even more learners can use the system at
home, it would be effective for the system to handle recordings using smartphones, such as Android.
As such, future issues include students actually applying the system to their practice at home,
establishing a method of home practice, and examining the effect of the education through the
visualization of the home practice for the instructors.

(2) Handling the Practicing of Specific Portions

The current system assumes that the user will perform the entire piece of music from beginning to
end, and thus, until the user can play the entire piece of music, their performance cannot be
visualized. In order to further support a greater number of learning stages, the system must be able
to handle the practicing of specific portions of the music and practicing using only one hand.

(3) Connecting with Model Performance Videos, Social Networking Sites, and Digital Notes

In our efforts thus far, it has been suggested that by incorporating other features such as model
performance videos, social networking sites, and digital notes, there is potential for various other
educational effects. By combining and using such features, we can expect an even greater
educational impact.

However, on the other hand, implementing such efforts also means that the burden on the instructors
will increase. For example, regarding the use of digital notes, it is necessary to prepare beforehand
the notes for each student. In the future, for an even greater number of instructors to use this, the
future issue will be to determine how to make such tasks easier for the instructors to complete.
Toward this end, connecting this system to its peripheral tools would be effective.

Additionally, in order to share the created digital notes and accumulate them in a way that makes it

easier for them to be reused, another future issue is the expanded use of e-portfolios.
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(4) Application at Other Licensed Schools

In response to announcements made thus far, many other licensed schools that have shown interest
in this system, and we have received requests for test use. For the system to be used at other schools,
future issues are the strengthening of the separate managing of student data with privacy protection,
the diversification of learning materials, securing of scalability of the server environment, and the
establishment of methods of instruction and use. Currently, development has begun for a version that
can be used by multiple schools, including efforts to implement user recognition, separately manage
the instructor accounts and student accounts, manage the model performances by instructors, and
incorporate such features to allow instructors to limit the information they want to display to their
students.

(5) The e portfolio system to catch PLP in including way

We took each measure by the independent system about practice of PLP by this research. Writers
design one e portfolio system which wraps in each study activities of PLP. And an elementary
student's self-study is favorably performed by practice of this system, on the whole, a student's
growing process progresses, and I can consider a possibility that I can cooperate with a lesson

seamlessly.

I Qualitative Research
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[Summary]

Externalization and Transformation in the Process of Learning the Piano: A Qualitative Analysis of

Retrospective Description for Beginning Students Using SCAT

The authors developed a Piano Performance Visualization Tool that provides feedback on differences
in performances between students and teachers by outputting data on student and teacher
performances in the form of a graph in order to support the learning of piano beginners in licensed
schools for kindergarten teachers. A Piano Learning Process was created around this tool, which
included a self-study program, instructions for the piano, and recordings of performances by the
students themselves. In addition, students reflected on these other components and described their
thoughts as part of the process. An analysis using Steps for Coding and Theorization (SCAT), a
method of qualitative analysis, was conducted on descriptions of the Piano Learning Process from
practice, which resulted in new concepts for the process. In this way, the possibility of elucidating
the learning circumstances of beginning piano students and effectively advancing their learning were
demonstrated.
TANAKA, Kouichi
OGURA, Ryuichiro
SUZUKI, Taizan
TSUJI, Yasuhiko
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Practice of Beginners’ Piano Skill Training Support

Using “Visualization System for Piano Performance (VSPP)”

TAIZAN SUZUKI KOUICHI TANAKA
RYUICHIRO OGURA YASUHIKO TSUJI

Abstract:
An instrumental performance test is imposed in the recruitment examination for the preschool
teachers. Hence, a piano lesson class are built into the curricula in the preschool teacher

training school (hereafter, the training school).
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On the other hand, the piano playing skills of the new students of the training school has large
variations, and the number of piano lesson hours is very limited. Therefore, it is not easy to
raise the piano playing skills of all students to the level that can correspond to the field of child
education.

We have been developing a Visualization System for Piano Performance (VSPP) for the
purpose of supporting the piano lessons at the training school. The purpose of VSPP is to
support both the students’ self-practice and the teachers ' face-to-face guidance by visualizing
students’ performance and to make easy to grasp the students’ current status. To do so, this
system records the students’ performance and displays the performance expression with
graphs. Moreover, this system displays comparison graphs between the student’s performance
and a model performance.

In order to confirm the effect of VSPP, we have applying this system to more than 60 students’
piano lessons for five years in regular classes and supplementary lessons. In this paper, we

report about the outline of VSPP and the practice of utilization in the students’ piano lessons.

Keywords:
Skill training support system, Performance analysis, Visualization of performance, Instruction

of piano practice, Preschool teacher training
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