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Reorganization of the finger posture and muscular activity through daily piano practice.

Ayumi NAKAMURA™, Tatsushi GODA”", Shinichi FURUYA™, Noriko NAGATA"

The present study aimed at assessing effects of daily piano practice on kinematics and muscular activity of the finger
movements while musically-naive individuals played the piano. Six participants were asked to play a short melody with
metronome with the non-dominant left hand (no explicit FB group). Another six participants were provided visual feedback
regarding rhythmic accuracy (accuracy FB group). In no explicit FB group, the mean angle at the PIP and DIP joints became
more extended with practicing. The amount of co-activation of the finger flexor and extensor muscles also decreased
particularly at the late stage of the practice. In accuracy FB group, the amount of muscular co-activation did not changed
with practice. The results provided evidence demonstrating that the daily piano practice reorganizes the hand posture in
playing and economizes the muscular work for stiffening joints, and that explicit feedback regarding rhythmic accuracy of

movements impedes the economization process.
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Fig.1 A melody used for the current left-hand practice. Numbers
below the score indicate fingering (1, 2, 3, 4, and 5corresponds to
the thumb, index, middle, ring, and little finger, respectively).
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Fig.2 A graph displayed as a visual feedback regarding temporal
accuracy of keystrokes. Vertical axis indicates the average of
absolute error of the inter-keystroke interval between each
participant and metronome (500ms) within a trial. A left and right
bar indicates accuracy of the previous and present trial,
respectively.
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Table 1 Statistical results of two-way mixed-design ANOVA

Variable Practice Group Practice x Group
F(7,70)| F(1,10) F (7, 70)

Index
MCP 2.23* 0.47 0.32
PIP| 6.06** 0.83 1.30
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PIP 2.29* 1.20 1.01
DIP 0.56 0.40 1.20

Little
MCP 1.22 4.96 0.28
PIP 1.51 1.56 0.33
DIP| 3.48* 0.58 0.19

*p <0.05, * p <0.01
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Fig.4 Group mean of changes in the mean
joint angle during the training session over
the four successive days. The 1st, 2nd, 3rd,
and 4th row corresponds to the index,
middle, ring, and little finger, respectively.
1st, 2nd, and 3rd column corresponds to
the MCP, PIP, and DIP joint, respectively.
A bar in grey and white indicates no
explicit FB group and accuracy FB group
the mean angle of joints, respectively. An
error bar indicates standard deviation.

*:p <0.05, **: p <0.01 (main effects and
interaction effects)
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Fig.5 Group mean of changes in the amount of the agonist-
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the four successive days. A bar in grey and white indicates the
amount of co-activation of pre and post 5 trials, respectively. (a) no
explicit FB group, (b) accuracy FB group. X-axis indicates
individual days of training. An error bar indicates the standard
deviation within a group.
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