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Abstract: Some people with hearing impairment actively enjoy music in their every day life. If their music
listening skills are improved, they will be able to enjoy music more deeply with confidence; this will lead to
an improvement of their quality of life. By listening to music, they can improve their skill to selectively listen
complex mixtures of sounds, such as environmental sounds and real-life sounds (e.g., speech and noise). In
this study, we developed a tapping game for hearing-impaired people to improve their music listening skills.
We also evaluated the short-term learning effects on their musical rhythm cognition with and without visual
cues. In the experiment conducted, six people with profound hearing loss (hearing thresholds of more than
76 dB) performed a tapping exercise with variables such as visual cues and music complexity. We evaluated
the effect of short-term learning based on their tapping performance. As a result, we found that visual cues
significantly improve the tapping score. The questionnaires and interviews also showed that the participants
found training with visual cues most effective. Both objective and subjective measures show that this system
potentially improves the music listening skill of people with hearing impairment.
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Table 2 ANOVA table of tapping score improvement.

PEH HHE  RAEVLGM FWEE o ot pfE
&t 1 0.1970 0.19701  4.478  0.044 *
WD) 2 0.0208 0.01038  0.236  0.791
K= 7 VA 1 0.0676 0.06761  1.537  0.226
FEERZINE 5 0.1241 0.02482  0.564  0.727
St < HED 2 0.2910 0.14550  3.307  0.053
Gtk x B — B VA 1 0.0056 0.00559  0.127  0.724
et x EBRBINE 5 0.1420 0.02840  0.646  0.667
DT x R— 7 VA 1 0.0026 0.00263  0.060  0.809
DN x FEERBINE 10 0.2103 0.02103  0.478  0.889
K= IVEE x EFRSNE 5 0.1825 0.03651  0.830  0.540
AR 26 1.1440 0.04400
*p < 0.05
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Yoy ¥y FIEMINES D XD nERICEEE 2T
WEPERARD IO, HEFF»)OFE (M), #5
B, K= VOFE, EBESMED 4 ERIZ X 25850
AT o7z, SWOMEER 2 \RT. AR A EAKE
5%T, 4] ORRICEEE S >72 (p=0.044). i
HAEHCREG LD EOMETIIB W THEEMAR S
N7 (p=0.053).

BEMFICBIFA 1 HHE 3EHDY v ¥ 7 DT
BER 6 123, MO &, MV &2z hilsn,
Z oy ¥y FEEOMIME I L THEREEZIT->72. |
EDRER, MV & TId sy v ¥ o ZFEGE A ZIm L 72
(p < 0.001).

HHET LDy v E Y FEREOMNE Y 2R 7 IR
T, WMBEICLoTY v ¥y FREORINEICEND L 2
EEFRDL 72012, Wilcoxon D75 S NEMVAREIC X 5
SEBHE Ky 70— B6IE) 2175 7-.
ME DR, MV &2 BWWTHE LW & BB oI
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Fig. 7 Improvement of mean F-measure in difficulty.

HEMEAE SN2 (p=0.083).
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Yo ¥y 7TETni (FE2BH0.35 3[EH 0.40).
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K3 FLEMTLOMHL SOMS 5 BRGEIOTY (1 M~
58 Lv)

Table 3 Difficulty impression in each condition (1: easy —
5: difficult).

HELW fEH b
St 3.6 3.5 2.4
MV & 3.9 2.5 2.0

COMEMTERSINE ICLSTHETH 7.

72, (0) I MV EHTEHSEFGVERTH L. Y
JEAMEW (a) B &, 1RIE2S 3EED Y v ¥ 2 7k
KA (F A (a) 13 0.29 205 0.91, (c) 13 0.27 %5 0.63)
L= WE OB FIERLE L, E550 2HOBATTIE
MEFE2)OBPFTHICELETY yEV IHPTET
WwWa (FAE (a) 130.97, (¢)130.94). L2 L 3EHORAT
%m&ék,@ymiQEQ&ﬁﬁKikhbmgﬁbt
NIFCw/z (FAE0.91) DIZxtL, (c) TIdFEFEEAEE 7/
CHLWETRILE TN TNE, 2Otk i#réléziﬂ) (272
(F i 0.63).

4.2 Trh— NEEHER

AL V) SEIIOWT [T 25%k5E L 7R o i
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AT 728 L S OEIR O 5 B FF OFE R I2 OV TRE Y.
Wilcoxon DFF 5 ENEMME T o072 L 2 A, MV &4
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N7z (p=0.056).
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L, 6 BEEDE . 72, HHEERT [V X0 EE %
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FV~:>7ﬂﬁ®T%ﬁK%Lf@@%%%ot.
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) BTk A R ERS 2. BIREFS) DA OFOTF50
DIZOVTOHMHFBE TIHIERAEKT, [FoREK] ICE K
L7282 5%, [F0mMmg| 253 %, [ 4% THH
SHITFTHRE - R—=Z - ¥T ) L\ 12388 % 51 7.

5. B

51 2y ECTEOFH MY

MV G&fCiE, B FEMR RO b7z (6). H
RERIC S 222 5 TMIF 5 L) 12k o7 (K8) DI,
HEPPVICEoTY) AL EHRT L2 EORME L L R
HZENTE, 3RHDY v ¥V FEIGHEHIE TS 28 # 2
% 2 EHTE %, Dynamic Attending Theory [21] 12 ki
EAHOERIZEICZLL, #10 X ) ICHEz R
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Fig. 8 Differences of tapping in difficulty and condition.
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