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<ABSTRACT>

The purpose of this study was to analyze the eye movements of pre-service elementary school teachers while
reading music and playing the piano to find out the difference according to music reading ability. To this end,
each subject was asked to read a 5-bar single line melody and a 5-bar melody in parallel motion through a
computer monitor and play on the electronic piano at the same time. Meanwhile, the eye tracker attached to the
bottom of the computer monitor detects the eye movements. The results were as follow: First, total fixation
number, mean fixation duration, and total fixation duration were different between reading a single line melody
and reading a melody in parallel motion. Second, there was no significant correlation between music reading
ability and total fixation number and mean fixation duration. Third, music reading ability was influenced by the
way of music reading approach. Based on these findings, the study suggests implications for developing music

reading ability.
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2. Eye Movement and Music Reading
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<Table 1> Participants’ backgrounds

Participants’ backgrounds N %

Male 5 26.32

Gender Female 14 73.68
None 3 15.79

Piano Less than 1 year 1 5.26
learning 1~2 year 3 15.79
period 3~4 year 3 15.79
5 years and more 9 47.37

2. Research Procedure
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3. Research Data

1) Music Score
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4. Data Analysis

G

—_—

0

TR

H)

i

T

e S |

T

=

A4

bl %

©

=

[<)

=

=

1)

Tobbi Studio®} A4 ZZ 139l SPSS 18.0% A&
}9ith. Tobbi Studio

©

1=
4]

ato]

S

=

e

-

>1e

_&o
N

O

X

B
)

ﬂnﬂo

§

gel

X

E

[Figure 2] Music score

A dolelsh A4 AR Fo A

2) Questionnaire

~

o

~< NI

—_
o

=9

o

2

el

SRR

AT o)A E

R

ol gk

Al

W

—

!

BK

e

Jo

7}

=
=

H71 <1

S

she}

]

3|

[

A

% erotu

Ao 7}

}

k]
Rl

94

o

i

o FA dolE gl

< Brh AHA

AA

{m
Tor

H

ey
)
X
n g
L

B

—_
o

wr

—_
o

0

NI

o

-

IV. Results

E

]
ol

N
N

1. Music Reading Ability

B

AJm
ol

)

- 406 -



Digital, & Learning, 10(4)

Brain,

)

o}
o}

197 ¢

A OldA
<Table 2>¢%} 7t}

R

13, SD=2.86), ™
14, SD=5.05)2 v}Elykt}. o H]

10.5% ~31.8% (mean

~23.6%(mean

] A1A

&35

A

=
=

J=800.2 o]

1
.

ﬂ

A~
=k

ki3

HRell A A A

o

ojn
)
o

O

3

o
N
B

=

A e el A

e
ojn

No
)

ox
ﬂ
——
o

0

xX

oj
o
%)

~

~N

)
o

uie)

ojn

o)

el

R

I

.
o

el

Jl

2!
ojn

BN

ATt

5|

H& 2

79l

A
o

ki3

ol A
HA o 7] a1

S

FoAbeE] s

ks
“

ARt}

o] +10% 22k el e Hol=

EE

o
o

0

X

31 4]

W

1

S

P
A

% olg A

ki3

N

B

EECR

ol

]

o
fvze]

X

% 100

i
]

ojo

o] FEEkA 95

=
=

=
=

@5 328 -

i+
H

ajp

_&o

<Table 2> Results of music reading ability

Melody in parallel motion

Melody in single line

Note Rhythm Note + Playing Note Rhythm Note +
Accuracy Accuracy Accuracy

Playing

Participants

Rhythm

Accuracy

time

Rhythm

time

Accuracy

Accuracy

100

100
58
50

83

100 100 100 14.0 100
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S1

71
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<Table 3> Correlation between piano learning period and music reading ability

Melody in single line

Melody in parallel motion

Note Rhythm Note+Rhythm Note Rhythm Note+Rhythm
Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy
Piano learning -042 254 215 100 601% 398
period
* p < .001

2. Eye Movement
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<Table 4> Eye movement results
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Minimum Maximum Mean SD

Total fixation number 37 84 63.16 14.20

Single line melody Mean fixation duration (sec) 23 49 .34 .08
Total fixation duration (sec) 11.48 23.72 20.52 2.73

) Total fixation number 52 129 86.63 20.19
Melodglggogarallel Mean fixation duration (sec) 18 45 27 .07
Total fixation duration (sec) 14.60 28.85 22.70 3.93

3. Correlation between Music Reading Ability
and Eye Movement

A 1A F 3T 1A AR F LA A 4
. <Table 5>9A uyel}=, o

ol A4 2 4o B 3
3}

-
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o} we ARAZL dt Aew ek, o A Azl o Bede AA@th ey oldd 4
Agd D5 AFetr] 99 otud ME AM 1 BEds Hadd A8clAE tehia) esi

<Table 5> Correlation between music reading ability and eye movement

. . Total fixation Mean fixation Total fixation
Music Reading Accuracy X )
number duration duration
) . Note accuracy 241 -.101 202
Melody in Rhythm accuracy 190 251 627%
single line
Note+Rhythm accuracy 291 .185 .676%*
) . Note accuracy 239 -.231 -.083
Melody in Rhythm accuracy -.020 020 -137
parallel motion
Note+Rhythm accuracy 135 -.131 -.127
* p < 0.01
4. Gage Plot of AJMe] MEW goz Yzttt Ik F oG n
7] wo] oy A@se Augew P F
A3 A7(Goolsby, 1994; Truitt et al, 19979 — THFEE Fohes FWFoR Ang o= W,
mEw otr 9y o] Hoju AMREL o g LA X ARSES diFT AWFeR o= o
T oow AJE oRE ma oo F oA o= T Zlolth. <Table 6> W&o A FiFoz A
i 9= o Eolol WAoo AML o]% ol olgst: Ffok AWFer Aol o]Fsh=
she w, aEx B3 ARES dFdu Qe BTl e
<Table 6> Gage plot and gage direction
Gage plot Visualizations

AOI

Bidirectional

Gage
direction

Forward ¥ ; : —,‘__-—\“‘,\\
direction - e — — — ot — =
L e e e SR
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49 Al 11§ vES SA4s5k, AOL 3¢ AOI

o] lotyo]/\l—o]td Ok
A3, <Table 7>

& F SAI7F 157

2 o]:l:ﬂ—‘aé)]: %}\]7]_ @_;qf)-] Ul-ol—

AN
A
G SNV THOR PBF $AA $7} FolEm

<Table 7> Gage direction

[e}
SN AF AT (m=97.78, SD=4.69)7} AW
SAALY] A A3 E(m=9479 SD= 1042) z=
|

o, Mo 4 K
2 N
S
o
o ok
R e/
o2 [0
2 +
Mo ofm o |
N

=
l-«O
Ir
o
T
au
ol
Y
XU
o
fr
I Ho
ol
)
M
o
£
S

05). ©]

10
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L
ol
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5o
%
0
A R oo R ool o 0% Tt

Single line melody Melody in parallel motion <Table 8> t-test results of music reading ability

Pl A0l AOI Gage AOI  AOI Gage between  bidirectional ~and  forward  directional
3 4 direction 3 4 direction participants
1 | 182 273 Bidirectional | 5.6 11.1 Bidirectional Gage direction N Mean SD p
2 | 48 00  Forwad | 00 00  Forward Melody in _Bidirectional 15 97.78 469
3100 00  Forward | 00 00  Forward sngle e Forward 4 9479 1042
400 00  Forward |242 00 Bidirectional M;;Sgﬁf“ Bidirectional 12 93.41 9.18 048
5 | 30.8 115.4 Bidirectional | 30.0 45.0 Bidirectional motion Forward 78036 17.75
6 | 27.8 27.8 Bidirectional | 0.0 0.0 Forward
7 7.1 0.0 Forward 3.7 0.0 Forward olm ¢l7] S| wWE A o]E9 xo]Z Hr}
8 | 250 750 Bidirectional | 25.0 0.0  Bidirectional FAHoR A7 9Ed or 9] HE A9
9 | 17.6 11.8 Bidirectional | 8.0 0.0 Forward 39y otr ¢l TE sy 3HE AASH o] =<
10| 192 7.7 Bidirectional |30.0 25.0 Bidirectional Al ol s AlEES AH BT <Table 9> R
111273 182 Bidirectional | 42.1 158 Bidirectional §71 = g9l Adat obsl dde ddet ¥y
12| 357 571 Bidirectional | 3.8 154 Bidirectional % A& clHEAAel Al el Hmela
13| 125 0.0 Bidirectional | 0.0 0.0  Forward <Table 10> = "hed = AOIE 445l O]%
o o Ao BAG Adolth o]F Anmw, ¥ A

14| 21.4 64.3 Bidirectional | 20.0 0.0  Bidirectional g BEdA olw 9] S el WAoo SU]—E] ol
15| 619 66.7 Bidirectional | 12.5 30.0 Bidirectional A AL o) Eamn ol:e] AAE ot W obu
16 | 20.8 12.5 Bidirectional | 7.5 0.0 Forward 9l7] 8 59 HAWe Ao fRE 1uird AA
17| 38.5 38.5 Bidirectional | 14.3 357 Bidirectional S AZsy Y= AL & S+ 9r)
18| 20.0 86.7 Bidirectional | 0.0 14.9 Bidirectional
19| 11.5 19.2 Bidirectional | 42.1 36.8 Bidirectional
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<Table 9> Gage plot during preparatory beats

High abilit B0 e o ve o — ,
y o @RI S —tr T e PR e e i
o @ —._}:_-L;‘ L L _‘ |r".~'_—;._-f¥._:".i|
Melody in group 8 % ~ ¢ e o
single line = ==
: Low ability oo ® e ] — !
:él 7 I e e 5 @ [ F z = |
group e i |
L & _-;‘!—)——_———_——_—_‘1‘&*_‘
» « sy > —
R e e e —— == =
ngh ablllty (:{5\3- —:‘."—r:—-:’. e e B L ..:' : f "J ,: __“-:.9. |
group S e e ===
Melody in e N R —
parallel =
.--‘fr__—_—_———_—_—_-——_\‘—-____
motion e ———————— —
Low ability §§2 ;:;ﬁ‘?:' re Tt 2 = —
P < ,45 e —+ t t +—4 1 T +——+ '
group LSS 2@..‘..:\-@ —ae 1 = o
- e R

<Table 10> Total fixation number and mean fixation duration (in sec) during preparatory beats

Participants Measure 1 Measure 2 Measure 3 Measure 4 Measure 5
N MFD N MFD N MFD N MFD N MFD
S5 13 0.30 4 0.20 3 0.17 5 0.26 7 0.20
Melody High S18 15 0.28 3 0.38 5 0.20 6 0.23 2 0.13
in S19 14 0.28 3 0.40 4 0.22 4 0.26 - -
single S2 21 0.29 1 0.63 - - - - - -
line Low S3 8 0.43 ; ; ; ; ; ; ; ;
S7 14 0.29 1 0.22 - - - - - -
S5 18 0.23 6 0.21 2 0.37 3 0.53 4 0.35
Melody High S18 47 0.21 - - 2 0.12 5 0.22 - -
in S19 19 0.27 8 0.18 7 0.30 - - - -
parallel S2 8 0.16 - - - - - - - -
motion Low S3 14 0.37 - - - - - - - -
S7 27 0.27 1 0.24 - - - - - -
<Table 11> <x ¢17] 59 9 A 39 v Aoz UEryth 53], WAl AgoA o
Aol X&) Hagay AE 1-2vt A5 < B ool 59 g Hd2 AFehE A - Al
o] A4 olF HAXolil, <Table 12>+ 7} vl = A HEES & 5 ded, ols9 tﬂﬁﬁx g HE
AOIE AAsle] ol A=Az EAg Aot o 1-2vtt] AF FoF 3vpde] HFEE F A &
otH. ¢} %E—'ﬂ 49 Ade 1-2vmy AF Fotd Al 717+e 0.27, 051, 0.08% & ofx 9]7] —“«—1 &<

o
ol A48, 134, 174x)0 MIE ol FHEe & F
H %471 w9 &9 J¢ rh

= Aeo=w L]'E]r‘c} Hb 3
o= F A& EFoA Hd 3uiy 287bA A
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<Table 11> Gage

plot during playing 1* and 2" measures

High ability

g1

L N e S R © |
Melody in group % - 5 ®
[ ]
single line
Low ability L . S
.‘.,4\. . H & t [ T T
group tljf" ‘..5.,: ..gﬂ r |IF P o
i
4 .
High ability (,%_ ; I L = *?_*. 1:___‘...} == =— = |
group e /] . . '
2 .: i i |
Melodv EEE = Sy —— = |
elody in . ® -
_h‘-‘——._.___________.__'.________________,_,d_—
parallel
motion
4 __.-"_d_’—,’_/_—\\_\_x-
Low ability jga_ﬂ_aﬁ.é_. ; _a < _" S====-=— =
L ] | @ |
group _ s | I .; :.:._3:‘. -
_‘J 2 .l". i._ig._.__ — _s _ — - & = = £

< Table 12> Total fixation number and mean fixation duration (in sec) during playing 1%

and 2™ measures

. Measure 1 Measure 2 Measure 3 Measure 4 Measure 5
Participants
N MFD N MFD N MFD N MFD N MFD
S5 1 0.18 2 0.76 4 0.21 2 0.18 - -
High S18 3 0.28 5 0.43 5 0.36 2 0.17 - -
Melody in S19 4 0.21 10 0.20 4 0.36 1 0.12 - -
single line S2 3 0.41 5 0.57 2 0.59 - - - -
Low S3 3 0.60 6 0.33 2 0.37 - - - -
S7 3 0.42 5 0.31 3 0.20 - - - -
S5 1 0.83 7 0.25 5 0.29 - - - -
_ High S18 9 0.13 8 0.25 7 0.19 - - - -
M;;?S%’elm S19 6 0.20 8 0.22 7 0.25 1 0.20 - -
motion S2 4 022 13 040 1 027 - - - -
Low S3 6 0.26 10 0.31 2 0.26 - - - -
S7 4 0.30 13 0.16 1 0.08 - - - -
5. Questionnaire vebstth W2 st SRR SR a4
ZF 1vgoldnt. of® ¢l7] el wel o Az
b 7lel A b WA el Sob Au wol o HolE websly] gste] wHgy WAAY A
A7kel Y ow W 1999 8Ee <Tale & A AAEE Gasiel 49 09 #9 09e
13> 24, 239 $x7F 747 33.33%= 7Hg B Taste] 1 AdE AHESTE ol ¢V Ty A
stom thgom whxiel YA ZF 747 1250%= 9 9%lM = HpAbel ZRUF T143% % A9 iF-E
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