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Development and Validation of a Teaching Content System for Modal Leaming
Through Popular Music Genres in DAW Environments
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Abstract  This study aims to develop and validate a teaching content system for modal learning through popular
music genres in DAW environments. Drawing on Chevallard’s didactic transposition and Brousseau’s milieu, this
study operationalizes the mode as a learning content within the ‘various scales’ element of the Korean music curriculum,
and develops a genre-based teaching and learning content system with accompanying activities. Four core genres
(rock/metal, pop, hip-hop, and EDM) were identified through a frequency analysis of 53 middle and high school
music textbooks under the 2022 revised curriculum. Findings of prior corpus-based studies on genre-specific modal
usage were then reorganized into learning activities executable in a DAW environment. To validate the content system,
two rounds of Delphi surveys were conducted with experts in music education, popular music, and DAW production
(N =27 in Round 1; N = 22 in Round 2), using the content validity ratio (CVR). Of 14 core Likert items, 12
(85.7%) reached the final convergence threshold, and the refinement process culminated in a finalized matrix. This
study expands the educational applicability of mode learning in school music education by proposing a content
framework that integrates the curriculum, popular music, and DAW-based creative environments.
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A= Aed 39 712E olF= L £ 07 oA
%91]' 8 4-0]|™(Drabkin, 2001), SFl FAWEA = QENF Fa3% ok Ugo= thF
ofA gtk 18y St ot KA A S ASAIe ¢ °
F%3}e]o] & ZA3Fo] 9.2 H(Kim, 2020; Lee, 2002), ©]of wha} 2022 7%
oA AAIE ‘oJ] 7R SAI"(National Education Commission, 2024, p.
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A= E}"o“_?} ‘5‘7:"2(:]' 014% %9} ZE —.Oﬂfﬂ HASH v 5 Q=
Hge] A74o] a7

ofd] 7K A 712 FES v @48 ¥ S(mode)7t Utk REE S 29w
S04 oJ2ai7] Shel % - ThRE Feele tholokEY LAl diaonic scale) AR,
o7 sH52 toret 9akd EXT TAH oju] se & 9l 7eF FReAe Ay
of BEL 990 mah A2 O S8 B4T YA AAE B Temperey &
T 20, I8 ol 44 ot AL Pk I 5t ¥ 9
2 % 9lckSoyean, 2023). WebA i SokI-OIN RE Bho] o]0]Y o
7o) A3t A7) 2o AL T st wete] Mgo] ZR, ojy) 2022 A
2ok} 7870l T4 BAehe tjEgelo] W Sl maHoE HeE 4 Atk
QSR TSl ALEh U 3 AR T SULRT AU 4 90
(Green, 2002, 2008), & - TH£9] o] & d
SHiL Slol(de Cleroq & Temperley, 2011) & H&A417} st ol 7lefat 2 ek
(Chen & O°Neill, 2020). o]&at TFeo A WETFA <] “olg = ]
A 4 Sl 1 - Sy o' fiS3ekE B8Rt HE ShE2 aEslE o
55| 1 3ol e Agol tiet sksAte] WHItE £415H7] S8l ssAE 2of
845 Ay AL 1 Z9E H|ishs FYe ohs 1o 28 2art qih

o[} T2 HAIM 22+ F49] 52 HAE A B anor FdE 4
itk gR" 25 T AH|o]X(digital audio workstation, DAW)= 7FA}2}7](virtual instrument),
Al # A (sequencer), FZ(loop), 252 O|H E (audio effect) 5= S-8olo] sk&5A[7F 29k

4% A 2R 1 AT Z2H0 33 - vlae 4 e B 7 ok 2
& Ao Watr, 2020, S % D505, Ak TS 4 B kol
BES vlehs XY o A% B0 B 4 UrkClahs, 2020, of2fE 4
DAWZ} Sh4H2 Sloid 3oHd olulg T5H] She Sk B0 ISR T,
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H|#A] 3o 2 2 A|(Louth, 2245 AHT 4= U= 1 - S5 S AT 5= 3

APALEL BT Sh5(Pefialver Vilar, 2010; Sarath, 2010), tHE5-22F &-8(Green, 2008;
Rodriguez, 2004; Smith et al., 2017), TYAJE 7|49} 29} ZFZKBell, 2018; Ruthmann & Mantie,
2017; Williams & Webster, 2022)& Z+Z+9] W8 FA|=2 gMst= 9 9| Q= HTE
S48 ot 18y ol A7 N A0l 28-S T Qlo], wSgoflA] AAIR
‘o] 7HA] SAE A st oA sk 915t SRRl W - sks UlE AAE
Agtsk= Hloll= AZE AT

olo] B = 7= (Y. Chevallard)Q] W4~8H2] W3} o] Z(Chevallard, 1991)0f 719k
Stof 2022 7178 ot wSHg 9] ‘ofE 7HA] SAE el HE s Eor
AT-/gstaL, o]F DAW 2HFolA AAT o U= i - ok UlE AAE NS F
Z-&7} dulo](Delphi) ZAKLinstone & Turoff, 19755 &
3t} B9 G2 sl weo| oA S4T BAY ofule v - B 5 g
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32 SOt - St - A o Hol WIS tos & dufo] 2AE BB
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2022 78 ot SOl A ARG ‘of2] ZHR] SAIE AA| Shl $hollA st
2, WS 0] Y-S Sy 7heth 14 - B W80 & Aq/dsh= 1ol BRsith
ofz] 71 SAE A A9 ol ofel, skeA Tkt 841 ofde 44
80t AT o] olafelES: sl 1A AL 27p] tholct, olo] & A=
£7rEt = (Chevallard, 1991)9] W4=5H4 W3} o] 2(didactic transposition)2 Z-8-5}0], 1S
TG0l AATGE o 7] SA! 712 RES sy oA AT A ks Ylgo
2 X451t o] o]22 SER}A] x| A(savoir savant)©] 712 oF & R]A(savoir 4 enseigner)
S AA AA oA 71EH A= XA (savoir enseigné) O &2 HTFE= 7HY-S ArEgic)
olfgt WA & A IAl= et WA £ AoA FHEH B gk
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AN ST A GO SOl A SH% BEH JuiE AP AT 5
Ol T2 - 3% g0 AR B itk ol BES Tt 84 TE} YHow

S Eﬂ JAA AL Al 22 B SolA I 549 7sS SR ke

T2 294 AHE Ao A4S st WS o] it 2w (B.
Reimer), | SI(D. Elliott)} AHTHM. Silverman), (K. Swanwick)}S H5 -29F4] o5
74 AA got AT 59 wHE71E Bl B/3=loloF 3k ARSI THElliott & Silverman,
2015; Reimer, 2003; Swanwick, 1999). TSt R E=0] W84 &-8of I3t I+ IJA| HEE
=gt A F27F ofdRt S B4 AA| 2o €8-S SR ofdefjof &
HOJZTHAn, 2019; Soycan, 2023; Temperley & Tan, 2013). 2 5= o]&]3t A8 dLo]|A]<]
=0l5S St 2otw-8-0] Weto|| 285ty wehA] wgle] Yo g A pLAste] wSs -
g5 W8 AAE AAsk A} gk

2) BE Asol i Weo=Me| 1ESe Y2
5 2ollAl 2 (genre)= T8t 2 BR7F ofet £ 294 - ARSESHY
T2 HE5S F-5-51= H3o]thBrackett, 2016; Fabbri, 1982). A2 = t}oFsl 51942
(subgenre)S i“ﬂ”ﬂ Ao} Zotof| whet ¥sleh= A 25 AU A (Fabbri, 1982),

2= - 514 - - oM - T - TREM S ofy] 20oF g A0 WS T o5
shto] goba HMAE FARITHTage, 2013, 2014). 0] THIoH F2t mES B
SR ot wigolnl, M2 glolA BREE S olfk 1w - sksel ol B
% itk 2 SgAel 43 fEgore iR Heo| S9FE B4 BEA ojlg

S o] 7hssit

St W oA ZA As "S53t ZAA o7t & - dx F49 HEH
2/ AANI 2= FH-5] A=) Oﬁﬁh- H 313CH(Tagg, 2014). B]oRZH]|(N. Biamonte)
+ S uHEolA HetEY, 54 A, =2 &I TRl &t 5 TRt
LSAA of3]7} wiEA o g -EE= FIES AAISFH L (Biamonte, 2010), & S = A(T.
de Clercq)2} |11 Z|(D. Temperley)= & 22| 23 dgo] F-FHEAI71Y 7|52}
2 A4 EAS Heltkal X 15} tHde Clercq & Temperley, 2011). THIF o] 23t A+
L 5 e B9 weoh ArjuR thake olujsh ol ofujzh A2 Sl
o2 Uehit oMy YT T4 HolET

olefFt BHAH % - WY, B, YT, EDM 59| Ft 5 Alje] faolt SRE
o1 o1% & Rk Bol ol gotet ) e el KEHel S olgie
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489k W0z oldslolt ek 3, 54 gug 54 nset Y Hﬁi‘ﬂ% 7o
ofel, F2E vl w8 ojg 711 s

248 184 7HE 27144 5 ek
2. WS HSH| J|tet DE Sk 02to| XM

B2 dL <SA A o]F(scalar vocabulary)S T3t -20] Ajto| o}, EH L9
Alesh ol o 483 ohe) B4 Wsis SOt oftlos Ao ol
o] FFA BA HILof| A H|olEE|7} ‘SH4 0]F](harmonic vocabulary)’(Biamonte, 2010,
p. 107)E, T (B. Duinker)2} TFEl(D. Martin)0] 22} o]3](musical vocabulary)’(Duinker
& Martin, 2017, p. 82)5 AMESf & HAS & 5}%9,] wgto 2 &5t Zlo|t} o]#3k
SAA ofFi= ZotolE9] g omnt AAE B9 Al o HolA I #H A 54

A4, HEE olsiep] olRich Wb et Weie] ol R A Ee
& ok, thagot A2t HES AYSH: o woR i 2ao] Wasi,

2= B 9 FAS g5hs iAol ofdet tefet A1 oj3E AA <
Zo]A] Aslsl7] ot WA Walo 7 XAt o= 98 W W sty Sokw
O] AAY, S B, s A 7Y Al 7HA 7S HE5HiTh
AR, w53y 9 g SetwSIe] A ol A A2 w89 ‘ofe] 7]
Sy

SAE AA| 2o AW SOl BT 4 Slolok s, WA thESot AT
ShL ol q TR TiEA S W Holech webd AR T 5 - 158
IO A= AR To] S HESS A2 4% JlEow T

S, ot iAok A4 A2E B4 WES thiEsks A27k ek T
A7 B A4 of3)7h v A0 Erke So4d H3E HolFk AZolo}
Siet. whebd B T A2 BES JR gAY %L 2 F2olA HmA
SEeRA Uehhe 244 ol B840 TSI ERF 2R 249} Hlolu
AEFEYS £ - HPo] W S0} o W0 A - WSO TR Everett, 2009; Walser,
1993), - W] B¢ oA EPH O thRglr,

A, 584 A7 sl maAle] A2 REE IhE SR, BE
B} DAW 7]t 14 - 3K50] AL T Tefele] sl 8 AT 4= glofek
3t o)5 712g WA B4o] 48 4= 44 Fxjel AT M4 AN,
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T diFe2 A= 1t 38 22940 stz s =2t vt ddid®
&7 15 Tt A4 olR7t SEdhe Fd= EAtKde Clercq, 2021; Duinker,
2019; Jeong, 2024). ©]°] 4= - S5 AAl= B4 ooy A=E HE A= AASH]
Hrf, Fu2 FAofA HiEA o s SRlEe SAIA Fd= 1 - ok ez A2
a7} et o Ato] wEr 2 0] 4Rk lonian), - - HE2 wl&2|T| i (Mixolydian) -
L=2|K(Dorian) + Z2]X|QKPhrygian), A =]t - ol QHAeolian), EDM2 oflZ2%F -
TRt A AFo] AtfF oz 2A51A] YERITHBiamonte, 2010; de Clereq & Temperley,
2011; Duinker & Martin, 2017; Faraldo et al., 2016; Wooller & Brown, 2008). ©]2{3t &
geo} mEo] 14Y g WAV} ofiet ZR MR Be /5T 277 ojfie] 2R
£ Fojgch o]o] 3 JTE FUT HES Tjore ZREM w] A8t FUT
ZeoA mEnt HIlA7)e Bln =S £5) sksA} REel Zedd Q40] Aok
8 PATIES T - % WEL FAsIsIh

3. X2 S clE=Al Z-0MS DAW 7|8t sk &

2P, Louthys T2 3} B 2IAS 7] (functional) -1} ]93] ertcal
910 2 TEArkLouh, 2024). 715 UL A o £ B AL
ojulstei, vlwha AL A tiAeke] HEAE oA Lo ojulrt oA T4
HeAE SEAHOE ofsfsti sfHshe S Sjuidich vlma U2 ot fefeA
L S5t UAE uiAlg SEHOE HEAgs gobd oug 14T 5 Ak
s 232 AAIRE, oleid B AWhs o)24 BE HRAG. Browsca)] U7
Sl(miliev) 7o) 6 % YckBroussean, 1997). Ael2f 577t D] HEAE
2 Fo A4S SEHOE THRES Sk AR 249 FAE ulsik
7129 ot 34 27 si0] A S5l N9A thE got vk Bkt 2
(Borgo, 2007)7h S, DAW B0llAl kst Alagko 2 2o wl] wslel 31 - &
A - ¥30) J3AES T BASHMIL, 2012), F44E 2ol AAA Eullel &
A 719] AU Holoh 514 wehe A HEsHA SrhClarke, 2005). DAW: FU3H
BES AR T2 24, 3hy, o, meEA 2] A85tn 1 e S4HoR
AT & Y VAL ATUORA Do) EHS FHITHWalzer, 2020)
theo®, HES HREA A48 Al 15 - 5 WHS AT vl
ZI(D. Temperley)2} BHD. Tan), O}U]E|Z](1. Amitage) 919] QIA42}otd 177} -8
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TAE Al-53tH Armitage et al., 2025; Temperley & Tan, 2013). BT 2|2} BH(Temperley &
Tan, 013 o3 7S] £8AH WEA} A2 The BAH B4 AU BA} ol2
W3] QRS A2HRke B TeelR, obulEl) Sl(Amiage of al, 2025) S49] A
H UA] o} BRG] YA Beo] FFL 1AL BRI ol 3o ol
mE AR ozt 94 - 5 5 02 e4cle] 45E ol PAETE He
KA, of2 Wielol ] DAWS] TR EH R4k UG BV} riekt 25 Biztol4
ofEA T2 BHA E4S FAEAL At
o|EF WS EHlE, & A= A=Y A4
WA O Z AAgste] DAW B4 == k59 a - s W AAE
AT
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1. A5 Ext

E AT ITAIA AAGH ek (Chevallard, 1991)9] 4812 13 o] 22 Hx}A]
Erjg 4o}, 4 AAlhEeot B BuA BA A7, 7k Ak 3 1141022 A
S L) of&7bA A (Clarke, 2005), 7HEAF A& AT A LT I
2 Sk 8 AR ololAj gk Ihge T o THESITE TAES Ak
chedt 2.

A, WA AR Al 71@s ey 2 st golaate] AV, Sotehd i,
B4 ATA 7Rl Wt 202 1 8T E Wt 5 - wEskE 9o i
535 Bl A% B W] @ F=g AP B4, 45E =} oj24
A% vitow B shaat DAW 718 BES S 24 - ok )

RstATE, A, A 2Qko] e SOt s - tiE8o - TiXE gof Hof AEAlE
o 13} Drfo] 2AKN =272 AX3] Ug BEEE Ak 7 £go] Hiat
Ag4% oA S SSSAT YA, 13 dato] Aol A49AE AL FASH]
W4+ 815 g AAel BE BHL 54 - RIS o] HAA 13} 5 FIECWR
> 41)E BEINA T8 B WETL 042 wrastol 1% TSRO, e
Efetes} s B olx) A AQke wadslol BAT y18e Fasisiact o
A, 13 ZA} AT} 54 W82 et RS 23 HdolA Algsiol B4
=4 controled feedbacky @ ALAJE F, 24 2 - S g AAO] Tet 25 Dol
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AU = 28 4F5I. o5, T Aele] Ao Azlel AH4AE o)A FFsiol
2% - S e A4S Hasieln HEehe m2siqtt

<Table 1> Distribution of popular music genres across 53 Korean music textbooks

Rank Genre N (textbooks) %
1 Hip-hop / rap 12 22.6
2 Blues / jazz 10 189
3 Rock / rock’n’roll 9 17.0
4 Pop (ballad, dance pop, K-pop, folk pop) 8 15.1
5 R&B / soul / funk 7 132
6—-10 Trot, country, reggae, bossa nova / Latin, new folk song 3—4 each 57-17.5

Note. Analysis included 53 Korean music textbooks under the 2022 Revised National Curriculum: 28
middle school music textbooks (14 each for Music (D and Music @), 18 high school textbooks
(12 Music + 6 Music Appreciation and Criticism), and 7 extension subjects (Music Theory, Music
History, Music: Performance and Creation, Music and Media). Functional and media-dependent genres
(e.g., film music, musical theatre, advertising music, and game music) were excluded because they
represent functional contexts rather than independent musical genres.

Es=ote A= AA2 TA0IA AARE Al 7] -85k o] FoiFth WA i
I} ot Sofuso] AAVdS SISk f3f 2022 71 weagE WSt - AL
ol S0 WA 53%9] tlEgo) a2 A2 FBR HAFIHTH<Tble [>). F2 WalA
SA VIS 7808 5 HE 15% ol 557 1A FEE= F22.6%), EF4 - A
2(18.9%), & - 2EE(17.0%), H(15.1%)2] Y] A=At 59A R&B - & - JHEJ_(13.2%)—
7120l PIESIRAL, Tt WMol ERA - A= Q) SHY FEOR AEEo] =
FEEA o] Yot A5kt

ol% Sotsld g BEH AT 7R549] 712S Healgtk BRA - A2k
S5 AARE JIE Aol F42 o]Fo] ZrYd 34900 At Qlo|= K=
o] ™2z, DAW 7[5t sk52 A= She & 79| Wehihe HEEnh oo
A0l A A ojHE £ - WgQ] T oA EstHoR thEY R B ﬁ_—,l-g]
Sk5 A HRIOIA AQdSIA:. ol = - 2EEL WEE SEEHE A543l
5 - gz SASIA. HH EDM2 wibd &9 Wik w4 ey tAd ey
M3k BEo| J32-8-S DAW 24 Eaa}rlo] Mgke op4 o2 wetsto] 2% ot
& o] Zelgic

obe] BAE B % - v, %, Y3k EDME] v P27} 2% sl wiko oy
glou], olg Hlgo R Wak - Sl Ug A 29k e 5 dulo] 2ALS B4 g
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A7t d2 St tig3eh tAE 2o 2ok wpARel A5 AE7te akd

o= o B = S TS A7 EE AT A s
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<Table 2> Composition of the Delphi expert panel

Group Definition Round 1 (V= 27) [Round 2 (N = 22)
A FaFlﬂty in popular music programs (incl. 5 (18.5%) 7 (318%)
adjuncts)
B Middle and high school music teachers 8 (29.6%) 5 (22.7%)
C DAW producers and engineers 14 (51.9%) 10 (45.5%)
Educational (A+B) | School and university educators 13 (48.1%) 12 (54.5%)
Practitioner (C) |DAW field professionals 14 (51.9%) 10 (45.5%)
13 A2 AE7te] =94 ddn X} + 24 Xﬂ/‘]—‘é—' B ffsl gz
Ao H, HEd &elo] Bt YEE= FHSH ofF - A=A 5 AU A HE
L

27512 o¥9rt}. olof what 1xpe} 2x} SseRE 7H§z<4_i T SHA] e¥qkt. 23t
A 17} ol ARAE o 13} AeAE AL dhals] 4 - Bgd g
AA 9] eFg AERlsty] Slaf st on, o] oA U7 AE7L nl-gHoR
SR} 27HoA 2 o2 HASIHHSE RIS 81.5%).
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2) 2mo| 42 =7

AR 75 594 A Hasksta Bao] et Wakt gl - vigele sl

918} 47 YA H(1 - A FYHA BLATNA /I %2, 4 -

SYWAYY I E TS 2 Bk 27 - 49 AKS AREA 16T 5

Qe &S W MBI 1 RS ATAE e Wh - Bl hg A 29

& O W S, RANY 4B U5 BY 48 /15 DAV ) X34
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=8 HURIEE 9o, AAES &5
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0

00

24} 23 WS ST B - S WS AAE o s dEe
F F(Google Forms)= A|5Hsto] HAHO R MTART, g A AA3H B
1ol golel ol2A EF EYL 44 - newigon, s ¥4 4843 ¥
DAW 28 7R 4ol B2 BFL Fl5l0l X% ey dEsiuct

3) A= &M

S ARE 72 FTH(Google Colab) T3] A mto]#(Python) 3.12 & E-83to] =] -
A& B4 HPolnt. F4 EAoA= Y-8 EFFE H]E(content validity ratio, CVR,;
Lawshe, 1975y AF&3l9ich B 7o) HELC 18 el dFo|A da] ARLEE 43
SAE Hk(Lymn, 1986)% T5tR oM, 49 F HFCG48)E 374, okl 7 (12
DE FHoE o338l 34 SH Fn)E FASHL 349 &5 £33 CVRS
AESIRT. £ 8 o= 2hesl B4 F20f uet 7|ES Eeste] TSR
Tk 1ZKN = 27)= &9 §4d o455 BH5H7] f1sf ofle]ol(C. Ayre)2F AZZ|(A. Scally)2]
A& o|gt UAIZHCVR = 41, 2778 3 19%; Ayre & Scally, 2014)2 &35}, 22HN
= 2)= 2T W AAC 23 =2 T %175‘0}7%] AEst7] flsf Heh BaeAel 71
(CVR > .50; 2278 & 179, °F 77.3%)2 A-&sIich Bx AEE 7 £ B (Mt
HZHAHSDYE AH=ESHAIH-

A8 A<% ol thgt A2 BAL Beke(V. Braun)} S2H(V. Clarke)d] HEA F
A &4 (inductive thematic analy51 AAE m5iTHBraun & Clarke, 2006). 58 FE-2 2Jv]
tolg BAsle] 27] FEE AT H QAR FEE Zo] A FAE =&511, 7+
FAIS] ti# Aeit =4 Ob‘cl2 Esto] FAIE Y5t 5 AARL A
A8-30t A 2twAF 1919] 5= HE(peer debriefing)S A E5IFATE 4
2heEo] 4 - vl4y B REE tilo R sl on, nhdE Bo] AgAES —‘3‘._—6;}
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1. 20| Zut

B HojlA= 1218} 24 dato] IS JHER Foto] AAIRICE 12} RAKN = 27)
= B39 27] W8 =HI=E FRlstr] {5l oflojojet AZE](Ayre & Scally, 2014)2]
A3} o]} AAGHCVR = 41)E, 23} ZAKN = 22)= & 2= - 8% & A Ao =3t
T PES Hr} AZsHA Adst] Yol 2 Aol AT B 7]E(CVR = 50;

179, 9F 77.3%)S A-8319c} <Table 3>2 T+ 0] B3 CVR, H(M),
ZHx SD) 2 CVR BZEHACVRYS A9 E Ae)st AHoloh

<Table 3> Summary of CVR, M, and SD across two Delphi rounds

Round 1 (V = 27) | Round 2 (V = 22)
Item Statement summary ACVR | Verdict
CVR| M | sp [cVR| M | sD
2. Genre suitability
Rock/metal: stepwise extension from
[2-1] | Ionian and minor pentatonic to modes | .48 [2.81]0.79 | .64 | 2.95 |0.58| +0.15 |C—C
(Mixolydian, Aeolian, Dorian)
2.2 | PP (&-pop): entry-level learning based |43 1) g1 59 | g5 300 [0.62| +0.48 |NC. 7
on Ionian scale C
23] EDM: comparative exploration of scale 11 1263l 0sa | 82 1309 053] +0m NC —
features across subgenres C
(2.4 | Hip-hop: affect-based comparison of | 1) 20191 | 73 300 [069| +047 |NC. 7
scale tendencies C
[2-5] Theoretical ratlo.nale for including EDM 33 12850099 | 36 | 286 |094| +0.03 NC —
as a representative genre NC
3. DAW activity suitability
Rock/metal: modes combined with NC —
-1 26 | 2. . .64 | 291 10.92| +0.
(3-11 distortion in DAW production 6 |267) 088 .6 0 0.38 C
[3.2) | Pop: integrating hook melody with EDM | ) 1) o5 o6 | 64 | 305 [090| +0.23 [C = C
drum loops in a single track
331 | FPM: Phrygian/Acolian loops with 1 41 ¢ 1 000 | 55 | 286 |0.83| +0.14 |C — C
automation and filter control
Hip-hop: Aeolian/Dori ith I
(3.4 | Hip-hop: Acolian/Dorian with sample | 501 0o | 9 | 64 | 205 |0.84| +0.08 |C — C
chopping and 808 bass
M i ling for critical
[3.5] | Modeproduction coupling for eritical |\~ o+ 13 11 g7 | 64 | 201 [081| +0.01 [C—C
and multimodal literacy
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<Table 3> Continued

Round 1 (V= 27) | Round 2 (N = 22)
Item Statement summary ACVR | Verdict
CVR| M | sp [cVR| M | sD
2. Genre suitability
4. Classroom feasibility
Usable by music teachers with TPACK C —
4-4 . 2. . 45 1282 |0. 0.1
[4-4 competence and DAW training 63 12931078 5 8210.73) —0.18 NC
[4-5] DifflC}ll‘[y appr(.)pn'ate for high school; New | — | — | 55 [ 286 1071] New New
stepwise for middle school —- C
[4-6] Feasqolhty of free web-based DAW as a New| — | — | 55 |28 1080] New New
learning milieu —-C
S. Overall validity
[5-1] | /Aignment of the entire system with the |\, 1, 2120 | 64 | 205 | 084 023 |C— C
national curriculum

Note. CVR = content validity ratio; M = mean; SD = sample standard deviation. CVR and 4CVR values
are reported to two decimal places; convergence decisions were based on unrounded values. /CVR was
computed from unrounded CVRs and may differ by .01 from the difference between the displayed rounded
values. Convergence thresholds were set separately by round according to the analytic purpose. Round
1 (N = 27) applied the exact binomial critical value (CVR = .41; 19 of 27 experts) to determine whether
each item met the convergence criterion, following Ayre and Scally’s (2014) recalculation of Lawshe’s
CVR critical values. Round 2 (N = 22) applied a more conservative criterion (CVR = .50) adopted
in this study, requiring at least 17 of 22 experts (=77.3%) to endorse an item. This criterion is more
stringent than the minimum statistical critical value for N =22 (CVR = .45) reported by Ayre and
Scally (2014). Verdict indicates the Round 1 — Round 2 transition: C = converged; NC = not converged
(distinct from sample size N). Items [4-5] and [4-6] were newly introduced in Round 2 to reflect expert
feedback from Round 1 by separately examining grade-level appropriateness and the feasibility of free
web-based DAWs. In contrast, Round 2 items [4-1]-[4-3] were reformulated as a single-choice item,
a multiple-response item, and an open-ended item to examine instructional duration, implementation
constraints, and support needs, respectively; therefore, they were excluded from the CVR summary.

2 A QoAM= S = 5 4071 23 7S S50l [2-2] #, (23]
EDM, [24] 33t £ B 12} v|$=gol|A 27} =802 HB=|Q] OH(CVR = .73~82),
2-1]& = o BT 7|28 X519} v 25 T X BT 7|12 22351
FOFATHCVR = 33 — 36). A-3-A&0l|A= EDMO] 1573 &8 A HT} o]F HE
22 AARE 4o tigh o]Ao] REFoE AAH QLY.

DAW &5 H3d FI@)lME 71 £Fo] BF 27} 7]ES FEIFAUTHCVR =
55~64). £3] [3-1] F - HE L& EF2 12} 260014 27} 642 A5dt0] 7|5 H|ESE
A 71E S50 M ARAlEoME g o] gyt g o oA

tha ARl ojdo] A7E et
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SHL @Y 28 715 FA@AME 200l AEA b [45] ket S Ay
S [46] R 4 71 DAW 2 7R 0] BF J1ES SIIATHCWR -

55). 9Fd [44] TPACK oF 2 DAW 14: o] mALe] Bhg 7MsA Bake |
22} 45E sfEtote] 2 ALo] 23} 7]Eoll= ndstih ARAlEolAE @7

= A 2Fo] ofHth= AdFt T WAt A AHwo] FR/go] HJJ—*.SE
A71= A

AA Br3/d QA [5-112 13} 41914 27} 642 450t T+ St BF 7|Es
SESHE. BH, [2-5]9F [4-4]= 23t 7IEe S5SHA] S

2. CVR HISUN0| W2 4 23

IXjoll A 2242 o] SR FelA] Lepd CVR M5l ufet 4] 44 frdol B

ok A WS BRIANUA Yt 2 Boz AME R, S B 27
Z7p7} 2313 el oekg 2ed A 49, AL T 2hes mElA el o2
23 A vy fYeld.

1o

1) &7t JHdE ]

og!

1204 8 7182 nISET SN HAE 2% F 4 2A4A 8 Ve %&Lﬁ}
ATt 15 [2-3] EDM(H0.71), [2-2] T(+0.43), [2-4] ETH+0.47), [3-1] = - HE(+0.3
ACVRO] 03 oA} Z7}519t}. 13}k X}%A{%ﬂ]/ﬂl:_ Az o] Aufz] A T} 7he j—if_
£ A2et E4 2Eo] ddid fige= osfE & Uthe o] HHE AAHA
olol RS S RS 55 S WA Uitk B A B
T SH9 25 os fAste] fiRE £ #8 7Ee IS5

Lgrlo

2) N Q& A XiY T 23

(4] B2 1T SEsIgoL 2oL TIEe BE5IK] FSIHTHIA CVR =
63 — 23} CVR = 45). 25014 “DAW E& ¢4 oj4 270 1¢7}§4°*ow1 g%

AL w7 ASEto Rl ogEel 2o olgith do] Wk A EYL.
3) 9 0148 Q3 EDM HEY U S4 23 23

[2-5]%= 1ZHCVR = .33), 2ZHCVR = 36) BT 7|ES SE3A] £k ARFAIE0)A]
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(reference examples)= AFSIAT A - of = £4 AF7F 7E oS A AR
B9l o T2, Hlolels 7N Aot o] B T AT %S B9l
Qo] AgH olEAe vlow dEd B3 Awg weHow TR,

HE ZEL TEH 0= HF(research-based listening) — T-E(DAW production) — B] 1L -
Preflection)?] S5 TEE W0, S BEL A AAASI-S)Z AT
48 Hri= &A) g9 HEA, HEQ} mR2EME QA0 HASH A gokF
o] Qlolz Ugsks 522 FAHOE AASI olfat TRk 54 4
DEo} JYR HAAY HES RS b BES A gO
39 428 940] FUHO 4ot S SUsIL} A BES i
2O BAA B - GAFES WA 0 AT Aot

=EH 3T w5 - ok UE AAVE AA T holA ogA FEE 5 A=A
[Figure 1]_ } o R=4 —@6 ;g-_e_ _g] 517_ . '61-5_\_ 37,].;(4_0_ l?—iﬂﬁ og /\1-1‘11 Ho 1:].__3:,]. 71—1:]..
[Figure 112 QA AATRE 24 - o5 W& Xﬂﬁli g A=of 2-gsloq, Ruvts 59
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O
=

Aeolian Phrygian

b3 b6 b7

Melodic contour - Tempo (100 BPM, 4/4) Mode = character note + added flats — chords Rhythm - Timbre - Sound design

® lonian ® Mixolydian ® Dorian Aeolian @ Phrygian

Mode (main) Mode (main) Mode (main) Mode (main) Mode (main)
— (reference) b7 W3 6 2
7 B (7) A(6) A (+6) Db (52)
C-Bh-F-C Cm-F-Bb-Cm G Ab~Bb—Cm Cm - Db —Eb~Cm
Production (secondary)

‘Swung Bths - Electric organ
Warm drive

Production (secondary)
Driving 16ths - Distorted synth
Dark mod

Note. The same melodic contour and tempo (100 BPM, 4/4) are held constant while the mode darkens
one flat at a time (Ionian — Mixolydian — Dorian — Aeolian — Phrygian). The characteristic
note and accompanying chords change accordingly; rhythm, timbre, and sound design function as
secondary, production-level parameters. Created in Logic Pro, but the process is DAW-independent.

[Figure 1] Isolating mode as the independent variable in a DAW: A controlled modal comparison
over constant melody and tempo



N

13|
6 SoWST HE5H 35(2026. 8)

0

©

35} sH=o] R HES 9HA5IE ¢ QA &, cREo] FAZ ML EX &
Sl sl k= 7dS sksAt AR Akl Ashes sk o Utk

ojuff o &t} =t Jo= & Ho] oty AF ZH 204 o] F &F A
et AujAo g B 1% AdKDuinker & Martin, 2017)S 31 oA T 4= Qe
FeE A4S Aot 4=8HA #3k Chevallard, 1991). T B E7} 68 KA < A)RE
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Lokt BEIAY ol 71X SA'E i SYlH AAZ @S] Sle) 5ot
wigte] BolA AT Aolet. /& st SotmBolA] BE e A - Be
A2}

SH9 5 SolA £29 BAE alohe ol HFEAY AA 22 Fd 2
G508 FE5| AZEHA ZStithe HA17F A A= o] 2TH(An, 2019; Kim, 2020; Lee
2002). o]ofl & A= St 9 AT AFolA HEH o R HE A= SAA B4
= &5 W& AAE AAstaL, F A 9] duto] 2AE

53 st Sotuso] HEet HE 1 - 9% W AAE Fuskerych
= of tjido] o} HEE ZHsty| 93k o5 Wegto =
AP 2ot RuE IR tfgA7|7]EH,
oA B Zoksk QoA REEA o7 SQIE A o] SAF AHFE 4
o= AHdsto] wa - shis ol ¥EgstSint o]=2fet S Mol Al71%t EDMe]
g 4 7‘]4\1‘**01] st 3]9)4Q1 oJAS HtYgsh= oA E FA =t B A=
EDM—4 <4 X]'Xﬂe dEst = Aol ot HEet =Y 940 H4oAES
2to g EgskalA} syt 53] T Kpop otolE S2ollA]
A Q47 ToFst F29F 88T o] 8537 Qloj(Miroudot, 2024),

— =1
Sg7Eo] ol §obx S4 UgHoR AU U A 2ol &

Q7oA EDME ThE 2 2A7t oluie} Holedl ]uk B3] Azok DAW HE-L

5o oS} R 240] HEAEE BGE A4 S vk B Holc
FU% P2 A7 U HES TRl S, 31, S5, ALLE el 2%
sjo] H|iL - FHSHE B B B SFH B4 EEH i SEHOR 74
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