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Abstract Due to the rapid development of computer technology, online learning using ICT technology
is already quickly settling in our lives. Music education was conducted mainly in an offline-based
environment, but research is being conducted to switch to online because there is no time and space
constraint of online education and interactive education led by learners is possible. In this study, we
propose design and implement an adaptive learning system to enable adaptive learning online among
music education. This system has the following advantages. First, by providing an LMS-based platform,
one can solve the social education problem corresponding to economic and geographical factors.
Second, both objective learning feedback provided automatically by the online adaptive harmony
learning system and teaching feedback. Third, learners can be provided with recommended answers to
given harmony exercises. The adaptive online learning system of harmony will lead professors and
learners to effectively teach and study.
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Table 1. Vertical Harmony Rules

Vertical Harmony Rules

1 |Use only diatonic chords in major and minor scales.

Observe the range of each voice that the research team of
this project regulates.

3 |Prohibit the overlapping between adjacent voices.

4 |Prohibit the voice—cross between adjacent voices.

Prohibit an awkward spacing in which the adjacent two voices
exceeds an octave in three upper voices.

6 |At the cadencial point, omission of a fifth of V7 or | is allowed.

For inversion,

- Do not use the second inversion.

- In case of a leading-tone triad(vii°), use the first inversion
only and double the third.

- Do not use mediant and submediant triads(iii, vi) in the
second inversion in the basic-level environment.

Do not omit any member of a triad and seventh chord.

- Use a ‘complete’ triad.

- Do not double a third of dominant triad(V), which is a leading
tone.
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Table 2. Horizontal Voice—-Leading Rules

Horizontal Voice-Leading Rules

Prohibit an awkward situation in which smaller leaps are used
consecutively in the same direction to exceed an octave.

Prohibit following melodic motions:

1) melodic intervals in two adjacent notes

—all augmented intervals

—leap of a seventh or larger leap than an octave

—consecutive leaps of fourths in the same direction

—leap of a sixth followed by another leap in the same direction

-no resolution of a leading-tone (The leading-tone must

2 resolve to the tonic in the top voice.)

2) melodic intervals in three adjacent notes

—leap of an octave among three consecutive notes in the

same direction

3) Parallel motions including unison, 5ths, and 8ves are strictly
prohibited in all combination of two voices.

4) Direct (or hidden) 5th or 8ve is prohibited when it occurs
between the outer voices.

3 |Avoid the same chords when bar changes.

Resolve downward the seventh of the dominant seventh
chord.

Treatment of a tendency note

1) resolution of a leading tone

-In the soprano, the leading—tone must resolve to the tonic.

=In the bass, the leading—tone could either resolve to the

5 tonic or go down to the scale—degree 6 or 5.

2) resolution of a tritone (a tritone could be notated either an
augmented 4th or a diminished 5th.)

- An augmented fourth should go to a sixth.

- A diminished 5th should go to a third.

4. NAY M7 U 7

A3gAA BAFE QTARYE vleo R thgwt 2o
A2de AR,

A, SHaAt LeRlolN SAl2 MY A9
&3 ke AP 5 9T, W AP T
27} ALl Yok Sl HUIE & T E oh:}
o]—!;X]—7]— 01—’\ A oﬂ /\] ] 9}/(617]9_ At 4 = 1010]:
Sed, aseh, U, €, Wolzo 22 YT 4 3
ofo} get.

. Skt B Ase gz Ad sdes
MusicXmlD) g2 0 & dlo]eju|o] o] A7fE]|o] F=9o]
T SRR 9 ) Eoid 4= QIR E S, SRSEA

o A3 4 == Pt

AR, A3l AN Spget o] A skt

Aegozny gyt A3E Hew we 5 glojof 3

B a

&

A, mAt sHge 2AE
< Slofof gt

2 ALER2 239 g AlLFoRA emERly 2
ShE2 BT ARt ojA2 exERlo® EA5)
I oS A, A&t gHE e 71Ee] RS 2
=M AA S AL o8sto] 22l AgollA
YAo=A 7|E TS A = S B9t ofyzh 2
2l Aol A EAlska, B7F B2 EAIE tiHeks Aol
= ARG B AJAERE 2-enERRloA dAst o]
€2 & ke AE vttt

Fig. 12 3Mdst 241 &4, 3Mdst 20|, Alg, ¥=
W, PYIIZ ojoiX|= = APIAE HojEr WA=
Apilo] A spdet £AIE S5t AAlRte] AZEd
< W0 ol8siAY, Alage] njE] gAE ZAE o
goto A=lEHE Aol SaAlA sHdst £AIE
sk oy AEEdE AAE & Aok SEAe ol
A A 2AE 7IRE ol 3L At & S A
= z]% ofof gt} ofuf, ShxAt= AIARINA AASH=
HE IR 5 Sl SEAPE A& o]
Oﬂé WAL MAES ol§sto] Brtd 4 Ut

22ROl EAIT

O

i)
-3

1) MusicXml2 fHE XML FA0Z H7|oh= QF XWOoRA|
W3C7t 22315

AP 5. https://www.musicxml.com/



ol

BHY3 SIBS UB SIETENAY A U T

143

/ Student \
Feedback the solving
RN /

Harmony Problem

jiai

Set harmony problem

Teacher

Solving Harmony Problem

Evaluting the solving harmony Problem

Fig. 1. Usercase diagram between students and

teachers
Hello. Effydl! 5 3%
picuacss O v m v ) T ) @D A
=== JC)’
b d ﬂ
(#
O nrsiconta @

Fig. 2. A player for harmony learning

Fig. 2= 3ot 2AIE & & %= Edl°lololth @
2 ol ZA=Z olF, A A, APA/ th =A=
ol & e "wE AT @ ARAE A=
et At @2 29 Al A4 &l A sl
Edr. @« ol AEHOIAE ARSI FHE
g Al A9t 227 E8HA ske BEE HECIH G
=SHE 4T & e dHo|aY HY7|TE JED
5 S UEHOIAE 2Tl EF HEO[T of7]oA]
SH3715 A9 AFHelA F, 3M7I2E deske W
= AHEA BRI TS F27E g4olnh & AFoA
< AV EEHE BHE o185t 3 71eE E
EIFsla, 2E Adeshe S AR WA A HA|
EEUE HEdN e &/ME2A ke 2T ol ¥
wolMe E2AA 38ks, 2eA4 73S HIESHA,

¢

jo

B Aol 220]2] FARE v DA ShgollA A
|2 HAIA 3512, HeAlA 7S AdEE o Sl
o9 SR 2544 3829 4, F3%hs, #33t
&, OlE3%he R EREL, 29A1A 7930 4, '
H79kE, ol@73hs, F73hko=2 ERdrh o, T
She SHdS AdElska, HFH o= A9E Addshd sHy
7|7t BHES SHAlh o] W2 2 AlAE T3
© 201A] QIIAE, WA SEk B 2R 4 3
+ P20l

Hello.Efiyd! (R ) v

P.1 C Major. 4/4 > m > (tstenMine) (Evavaton) sewd @

InnerP.1

Inner P.2 34:§ J J
Inner P.3 t n E ]J f ‘
InnerP.4 = ?
InnerP.5 i | F F

InnerP.6 v VoV 1 v
InoerP.7

InnerP.8 # F;J, # 2

InoerP.9

Inne .10 4 ]g |
Inogr P 11 P T

Inner P. 12 v Vv ‘

-/

Herizantal Analyzed chord

Inoer P15
Inner P. 16

Heriz

al yoice-leading
-Avamented 4th
Direct By

. Scoring for harmony learning
Fig. 3& Edolojolld st £AIE &L ¢ &
AT A3ks vehdoh A8 24 37K 2572 X
shedl, @9 o] =214 3H 3], 4R
4712 EAoltt. A4 o A JRAY A
3.2800A oju] Argsiitt. M7 % #A42 Aol
g3t 3hZ71 50t At 2RE ol-85to] A Skl
A=A ARt 12]a @ Zo] AMgARe] HolE
oA A Al E9 FEE Qe olsto] ofEo] HA|
Eisg

Fig. 4= EF0]ojo|lA EolH7|E SIS of ZHH
Qb AAIShHOITt. & AIARIOA = ZF EA9] RHERkS
3.18004 AAIRE aHdst 7]%o]| 5o} A5 dshe
YarEEE NSt ARgskaL Sl



144 SI=2888s|=2X M113 HM8s

o

@ R0 - Eayesr x4
<« c a y Qa % @ :

Fig. 4. Correct answer for harmony exercise

AR AFslQ] SA1FQl ICT ¥Ee w8 Hopol 4
Aol FAHIl W3t 01017% ShaofA i wEF,
A5, A g RE o= 889 S
& S AlBet SHAT, @A7EA] S EokollA A
S8 e At AlAE2 A9 EA5kA] gt &
EoAE 29 2of FoAx e Hgt 959
2Rl Sy AIARLE Aljlekal, MAstgon, st
o}, E3F SMgsh e5S et 2] wS WS AAG
1, SR} WAt o9 A A ARE oA o HolA
Astgiet. 59|, skt et s floiA] 22
oA et Eolg AR AlFstal, AAFfA Algst
= Eolof gt B} 12ja, BHERRS AAlete, Sy

< =9 & U=E s

224l A-§F 35 shg Aladle v T2 &

‘f.z_} = A2 Ao 7|digth AA, LMS 715t
Fotod, AAA, A=A a1lof| sigsh=
AEA WS %115 AT & Qick B4, 2891 483
A&H”lo] AF 02 AlFohs AEEQl Sy
o] sk mEwE wE Aggict AlA,
tlo] Sh5ek sHgsH EAof ek =4 =}t
RS 2= Qlet. 2811 A-8% SISt SEAI AR oF
AL S50t w5Apet skt
ANHoE W G T YUEE =2 ZA0E 7Y
At v o2, WpAks A9 Bolg B, 2 o
AR eSS & 5 9l QIEHo)AL Aggltt o]
AL 7129 Tgt FH9 57 &, dEd, Aok, A
Aol B7t WS g Aotk Eg oA 7|&S]
S wEof|A FHHo|H B7F oA Al B
7t2 A= Qs HolA AARES AAg L 7|HE

_[QL

\:IE'—i

fo i 4

=

_\:._l,

TR
).

>4

|

ol

il

/‘\ oh:].
AF7H] @M s Z2AE o187 24 T
A% Alaglo] A=} ek, wHeAE 2
7 Mgt 58 4 ALE, 339 S/ M o

(

fu
o
Rt o

I
I

22 FAots o] WAsI) E, 2 ATE BT 5
& A7k A% AP Ao Jloiste, theat 2ol A
ot

A, QA TR} SR ol ANES By, B
e ) Qo] FAAE Sl HAS T 4 Y5 T
Fxlo] 9it} o]AS R T TEAQF WA} o)L
7] 47, HPHOR AT 5 =S AR F(User

77} Basi,

W3} 7 FOIHE S Sk
< 93t el 7)ite] H8 AlAE o] FHg )
WO Aok Hlo] 1 HAE £ A% Al
24, Bo} JEk spget sk Zelxo] fajrs e
AgHa o2 Rt £ =Ro A sHdsto] Sof w80
& @IE AFHYAT 1 Bojo] Bxe oj2re &
ok& WhEal E sk Eroiof stthe At G

Experience)ol| gt &

4, & A= 29

2o, 3 WA AEekn & 5 gle. olo], £ A2
2 W 4 9t AuHQ AEo| it 477t Ba

REFERENCES

[1] C. N. Silla, A. L. Przybysz & W. V. Leal. (2016). Music
education meets computer science and engineering
education. In /EEE Frontiers in Education Conference,
1-7.

DOI: 10.1109/FIE.2016.7757413.

[2] R. R. Garrison, W. Archer & T. Anderson. (2003).
E-Learning in the 21Ist Century: A framework for
research and practice. London: Routledge/Falmer.
DOL: 10.4324/9780203838761

[3] C. R. Graham. (2006). Blended learning systems:
definition, current trends, and future directions. In
Bonk, C. J. & Graham, C. R. The handbook of blended
learning’ Global perspectives, local designs. New York
: John Wiley & Sons, 3-21.

[4] O. J. Kim. (2018). The Effects of Music Lesson
Applying the Blended Learning-based STEAM
Education on the Musical Knowledge and STEAM
Literacy of Pre-service Kindergarten Teachers.



B BBt SIS2 I3t SIETRAIAY 7 U e 145

(5]

9

(71

(8l

(9]

[10]

(11]

[12]

(13]

(14]

(15]

Journal of the Korea Convergence Society, 9(2),
217-227.
DOI : 10.15207/JKCS.2018.9.2.217

Ministry of Culture, Sports and Torism. (2018). The
Survey of Cultural Enjoyment. 1SSN: 1739-1148.

W. S. Noh. (2017). A Study on the Boosting Plan of
e-Learning in Arts and Culture Education. Master
Thesis, Korea National Open University. 23-24,

M. H. Shin. (2011). A Comparison of SERVPERF and
KS-SQI for the On-line Education-website Service
Quality Measurement. Journal of Digital Convergence,
9(5), 253-263. DOI:10.14400/JDPM.2011.9.5.253.

C. Bereiter. (2002). Education and mind in the
knowledge age. Lawrence Erlbaum Associates
Publishers.

C. J. Bonk & C. R. Graham. (2012). The Handbook of
Blended Learning: Global Perspectives, Local Designs.
New York: John Wiley & Sons.

C. McLoughlin & M. J. Lee. (2007). Social Software and
Participatory Learning: Pedagogical Choices with
Technology Affordances in the Web 2.0 era. ICT:
Providing Choices for Learners and Learning.
Proceedings of 34th International Contference on
Innovation, Practice and Research in the Use of
FEducational Technologies in Tertiary Education,
664-675.

C. Dziuban, P. Moskal & J. Hartman. (2005). Higher
Education, Blended Learning, and the Generations:
Knowledge is Power: No More. In J. Bourne & J. C.
Moore (Eds.), Elements of Quality Online Education:
Engaging Communities. Needham, MA: Sloan Center
for Online Education, 88-89.

J. Watson. (2008). Blended Learning: The Convergence
of Online and Face-to-Face Education. Promising
Practices in Online Learning. North American Council
for Online Learning.

M. H. Shin. (2018). An Analysis of the Effects of
On-Off line Convergence Learning Activities Based on
Students’ Learning Styles. Journal of the Korea
Convergence Society, 92), 85-90.
DOI: 10.15207/JKCS.2018.9.2.085

G. J. Jang. (2011). Relationship between Self-efficacy
and Motivation for Elementary Students Participated
in Extra-Curriculum Music Activity. Korean Journal of
Research in Music Education, 40(2), 53-82.

UCL: G704-001377.2011.40.2.005.

Senzoku Online School of Music. (2020-05-31).
https://www.senzoku-online.jp/ wasei.

8t = 2(Jong-Won Park) (A3
- 20099 29 @ AZAIESk AR
71 AT F (T

- 20119 29 AeAgddste A=A
20199 29 AeA sty AR

3 " - 20184 7¥ 1 @FA CTO, @FA 7]
AHAATL 2
ROk QoS ANtEAE, S FHY

- E-Mail : comics77@juice.co.kr

2 = Al(Dong-Sam Kim) (M3

20174 29 : AEAYYSE A
AAREBIRE

20179 298 @AMIRA BAAGE
CL2

- 20184 9¢¥ : @52 NEEH, @F
A& 7|FFRAEATA AAATY

- IRk L et QIEAlE, oY

A A

- E-Mail : dongsam.kim@juice.co.kr

2 & 3(Jun-Ho Kim) (M3

20164 2€ : AAA sk dl&A|
S8t S<tta2etstAh

- 201649 12€¥ : @&F~ QR

- PAJEOL 1 2oL, AFA, ol
a

- E-Mail : juice.director@gmail.com

& 2 Z(Moo-Kyoung Song) (=l
- 19954 24 © AM|TehaL A=t
s

- 199949 89 : Univ. of Texas at
Austin(&AF-Z210] &)

- 20024¥ 8¢ : Univ. of Texas at
Austin(BHAH-S2}0]2)

- 20059 3¢ @ NS A5t B

P
an
x

450k gofolg, gopalel, elxzyet

- E-Mail : msong999@yonsei.ac.kr



