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A MULTISENSORY THEORY OF RHYTHM COGNITION:
CONSTRUCTING THE PATENTED COLOR-CODED PEDAGOGY INNOVATION
FRAMEWORK FOR DRUM SET EDUCATION IN THE DIGITAL ERA

ABSTRACT Keywords: Multisensory Rhythm
Introduction: "Multisensory Rhythm Perception Theory" through Cognition; Color-Coded Notation
the development and empirical testing of an "Innovative Musical System (Patent); Drum-Set
Note Color System Framework (Patent)" designed to function as a Performance Accuracy; Cogni-
Perceptual Coding System to enhance rhythm perception skills, drum tive Load

practice accuracy, and reduce the cognitive burden on learners in the
context of digital music education. Objectives: This research aims
to evaluate, examine, and theoretically explain the effectiveness of
"Multisensory Rhythm Perception Theory" through the development
and empirical testing of an "Innovative Musical Note Color System
Framework (Patent)" as a Perceptual Coding System to enhance
rhythm perception skills, drum practice accuracy, and reduce the
cognitive burden on learners in the context of digital music education.
Method: This research employs a quasi-experimental causal method-
ology combined with explanatory modeling, with a purposive sample
of 45 participants. The study involved 30 students with a musical
background and 15 students without a musical background. Research
instruments included the Rhythm Cognition Test, Drum Performance
Accuracy Scale, and Cognitive Load Index, all of which underwent
content validity (IOC > .80) and reliability (L > .85) testing. Results:
The results indicated that the musical notation system was highly
effective in developing all dimensions of musical skills. The music
students showed a significant improvement in Rhythm Cognition
(t = 19.82, p < .001, d = 3.62), as did the group without a musical
background, which saw a growth rate of 74% (t = 14.05, p < .001,
d = 3.62). In terms of practical accuracy, the novice learners reduced
their temporal errors by more than 60%, consistent with auditory-motor
integration theory. Cognitive burden decreased significantly in both
groups. The group without a foundation showed a 40.3% reduction
in performance according to the Cognitive Load Theory framework.
Furthermore, correlation analysis revealed a high correlation between
Rhythm Cognition and Accuracy (r = .81, p < .001), while Cognitive
Load had a negative correlation with performance (r = -.68, p < .001),
reflecting a multisensory mechanism consistent with current theories.

Conclusion: all results clearly indicate that the patented musical note
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color system does not merely serve as a symbolic teaching aid but
is a “cognitive coding system” capable of systematically explaining
the dynamics of musical learning. It possesses strong theoretical
foundations and has the potential to be developed into a “universal
theory for drum teaching” in the field of music and music education,

supporting application in 21st-century digital learning environments.
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AnuanansalumsTuundane Yssanuszuuides - nmsiadeulm (auditory — motor synchronization), 1153u%
sUnuugaIm
2. Drum Performance Accuracy Scale 8198 1Nt WauinweUfUAa1n Lehmann et al.
(2007) l6im 4 @ 1) Timing Accuracy 2) Tempo Stability 3) Dynamic Control 4) Motor Coordination
3. Cognitive Load Index (CLI) Iﬁquwﬁ Cognitive Load Theory 484 Sweller (2011) vie
UsgLdly 1) intrinsic load 2) extraneous load 3) germane load nﬂm'%laaﬁamumimmaaummmqL%m'fam
(I0C = .80) wariliAudosiu (Reliability > .85) nsidenlosiuiniediofurazaiinegadussuusiedl
1. 1eulaaitu Rhythm Cognition Test (WuunAaeUAsTUSTamaz) szuudgaltiiu
Stimulus AiruRuls Fadelinuissannsainauuiugiweansiuifmglderadususssu ddiefiFeuly:

wen Timbre vasnassusazlusig “sWad” szydameAladulaistu ifleufos Pattern laBuiy Pattern iy

'
a

anuduiusiutoyaiiiv 61 Pattern Agnuenladnan — Azwwu Rhythm Cognition %qa%ﬁu dvwan Auditory
Confusion a‘fm%"uﬁjﬁﬁaﬁ%ﬁwﬂ%mﬂaaﬂﬁlﬁ %850 Cognitive Matching szwing Aefiuiiu (Visual Color) way Al
198w (Auditory Rhythm) Jsilviteyavesiuunaaeuaunsaasyiou “Ussdvsnmasavemguinyussamdudia”

2. \Beulssifu Drum Performance Accuracy Scale (Uszifiunsufiifiae) seuudiing
Tagnsssem Ui nTaFoR avimihiidu “Motor Cue” SeeligiBouiinde - Widosdidniluu famslady
@esorlsannisudanununedsdaanual (symbol decoding) dawaﬁﬁa%’ayjaﬁi’m Timing AU Tempo LERosIY
ws1¢liifadld Working Memory 1nn Coordination Aiuins1¢dl Visual Cue faeidenleosnsindeulm dufuiiau
Performance Accuracy annsadlainsyuuddie Motor Learning 934

3. 1 eulpadu Cognitive Load Index (CLD szuvdgasanaiszmanisiusly 2 diy
an Intrinsic Load kagananududouvesdydnualldnyilfiseu non-musicians \iedneTu an Extraneous
LoaduAusiaz @ “shunisanizinzas” lidfosfinnutsitgudydnuainnefiseslafin Germane Load idsuan

a0 eLi/ya{ v =]

dvelviiSeuaina Schema Wenfulassasiayanasy duaiun1siseuinisuseauau (Motor Schema) Audazd

Y
v

Yy X A Y o o aw ° " = ° 1 = o
Qﬂﬁﬁq\‘lmuLW@LUu W?LLUiaqﬂQﬂ,uﬁ’]u'ﬂ"ﬂﬁl iguquLVI‘L«Nﬁ LRNIELIITI MUY VHLLWU\ﬂUﬂaa\TﬁW Bass Drum @fn

Floor Tom @174 Snare Drum &umd Tom1 @087 Tom2 @1 HI HAT ﬁwwﬂ Crash Cymbal

v
a

RIS

AzlinAmans_ . UA 9 avuR 1 unsIAL - IVYIEU 2569
umonmaaswngsﬂwwssm Volume. 9 Issue. 1 January - Aprill 2026




215818

\ udanssudvau
= 1 O 5 uazinatutad
Auggoinisaauasaising

1ssN 26822-0463 [ontine) | O 1SKNIABU
Thai-Journal Citation index Centre

NN 2

YUVAT A STUFamazBanyUssamania s eainmuniuidlinnassyn

dyanwailiinnassyn 52yd (Drum Notation)

" ;W‘_.M Hat

6

Snare Drum

Tngtamzlunisaina 1. Stimulus d@msunismageunissuiieone 2. Cue WHTRdmIun1siseunassyn 3. dian

v
o A

n13¢ Cognitive Load Tufiieusneseduiiugiu nanfie seuudlueydnidng ldlvendnvallsquriesifieadns

Weausidu “szuusianiainissus (Perceptual Coding System)” #ildnaupusianuslunisvaaes

3. Junsun1sAfiuiss (Procedures)
nszuaumsfivdoyavesanuideifiamdussun Usenoudae 1) n1siasedudasiu (Pre-test) 2) 13
FansiFoudiimnassuuumuauiiuls (ntervention) 3) Msanagndanisieus (Post-test)
szeedl 1 nsTasedudaiy (Pre-test)
1. In5eAU Rhythm Cognition, Accuracy wag Cognitive Load

2. AFIABUANUWITIBNTRINGUAIRE 1NN IUTINTUNARDA

U 9 avuf 1 uns1AU - IVYIEU 2569 )
Volume. 9 Issue. 1 January - Aprill 2026 )

atuztdinAmaas
URAINa1das1BAns Twwssc




21581

udanssudvau
ua=inAtulad 1 O 6
ISSN 2822-0463 (Online] aamsugauu

Audaaimsanauaisaising

Thai-Journal Citation Index Centre
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P38553uMTITelunyed wninendesadgaugiunilasuienansiusemansiiansanasusssunisiseluuyee

1
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o
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oyansUng
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gauaavaANudua

ayfindvns s hug SoRodnd wesguien (G Krhnnglusudvasd

2303001309

17 maume:

66

ynainsariAaUnssumMEAQS
[Gsumsoanswadunvieayan romsenfoid P
Jszianauansuas
asumsus:aud

FHwmaaseni{afion M

sedvg  Aomaduumsaouncosye AiRaTiauravia 5 W Urznoukauddalin

31 Rou  ames w2567

FomsiSoumsasunasvya
fiicblliaussiia 5 1du
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6. HANT5IY
M v Y g P | 1o v A& ) Y . a o v
sruvdlallaludissnisanues udviwmtidu swanenisiug (Perceptual Coding)vanaududou

Y0338 1uldAnass tnaMuilunsUssanana wazldnsraaeunanisisoustavddunamgAnssuuasngug

v '
N

unANUNUITediidmuneiieUseliunaves “nguin1ssuidamsidammussamduda” dunsld “nseu
WinnTsuseuudaaldn (eudnddng)” Tunswauinissuidame anuududuBaujifinassyn uaznisannsy
MINNTIUIVOELTEU
1. HAaRUNITWRININTTFU3TanIe (Rhythm Cognition)

1.1 Mswasuutasnislungs (Paired ttest) nguiiniFouaund (n = 30)dewiFou: M = 52.40,
SD = 6.85 naaseu M = 76.10, SD = 5.92 nan1svnaaeu t (29) = 19.82, p < .001, d = 3.62 a5U glguiliauinis
AUNTFUITINIZEWN LAADIHATDINTHA LAY IUE - AW - lHeemUngunvUszamdusda ﬂ@jmiﬁﬁﬁug’m
AUAS (n = 15) NBUITEU M = 38.73, SD = 7.11 Na4l38U M = 67.47, SD = 6.20 WAN1TVAGDU: t(14) = 14.05, p
< .001,d = 3.62 agUuiiBuduing uinguiiFusuiisasnadulaganinmn (+74%) wansinuinnssutoe
anguassaduiamgludlifiuguaussldfumn

1.2 M3Iguiiisuseninengy (independent t-test)
n¥a3ou YniFeununi M = 76.10, SD = 5.92 lalflflugnu M = 67.47, SD = 6.20 wan1sNAADY t(43) = 4.71, p <
001, d = 1.2 agUszuuddaldnasimumslunnngy uidsagiouanuldiuiouvesTfugudumunalami

AUNTANY

atuztdinAmaas
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U 9 avuf 1 uns1AU - IVYIEU 2569 )
Volume. 9 Issue. 1 January - Aprill 2026 )




21581

udanssudvau
ua=inAtulad 1 O 8
ISSN 2822-0463 (Online] aamsugauu

Audaaimsanauaisaising

Thai-Journal Citation Index Centre

2. HaguANNLNgNTIUJURNARYA (Drum Performance Accuracy)
2.1 Mswaunlunsazngy (Paired t-test) nquUMSsuAUAIAOULTEU M = 54.33, SD = 7.52
NaUT8U M = 82.27, SD = 6.41 Wa t(29) = 21.14, p < .001, d = 3.59 GRERUG IR N1TUNUGIUDY timing
msmunlauniinuaynsUssanunudle - Whatuegann nauldfifiugiuaund deweu M = 29.80, 5D =
6.90MaU38U M = 63.67, SD = 7.54 W& t(14) = 16.29, p < .001, d = 4.21 WaLAY am Temporal Error 310 22.4
a¥s — 8.5 af/unit (anas 62%) wazaenndasiunnuf coding cues ATl REL3uR Y patten $183U
k)
2.2 WSBuiguseninengy Uniseuauns 82.27 "Laiﬁﬁugm 63.67 t (43) = 8.33, p < .001, d =
2,51 agu ssvuddliimilisuduliauinisegiafnsglon wisshivdiiugunues
3. HAAIUN5ANATEN1N55U3 (Cognitive Load Reduction)
3.1 meglungu dniSeunun3neu M = 41.53, SD = 5.12 #d9 M = 29.87, SD = 4.75, ua (29) =
12.44, p < 001, d = 2.27 lalfiW ugruAuASA@U M = 53.20, SD = 6.01 &3 M = 31.80, SD = 5.94 Wa t(14) =
11.67, p < .001, d = 3.01 ANAMNBAFY NANEIFuFUANANTENINSIUTINNTIgR (@nad 40.3%) ses5UUUIAR
w93 Sweller (2011)™ wui visual scaffolding ‘li’JEJWA\IIiJPI’J’]ZJ?ﬂq working memory
3.2 seminangy ndadeu dniFouaund 29.87 T ugiu 31.80 t (43) = 1.12, p = .268 a3y
ANy srUUARliatieanawEsuA AU cognitive load sywinsaanguadliuansatusteiteddny

4. AnuduRusvauUsBmgeniuszamduia (Mechanism-Level Correlations)

AN5197 1

AIIUFITUTVRNT MU TN U WU sea AT

AauUsduiug r P iR
Rhythm Cognition <= Accuracy 81 <.001 ﬂﬁi%’viﬁﬁmgﬁa — Lduuiuiu
Cognitive Load <= Accuracy -.68 <.001 Msgiloy — muqu"l,é’a%u
Rhythm Cognition <= Cognitive Load -59 <.01 Jmgdn — gsEnansiuianas

\fiu Rhythm Cognition I@ussuaziauda (d = 3.62) Wiy Performance Accuracy gannau (d = 3.59 -

4.21) an Cognitive Load asagnunudn Inatanizgluiiiugiu (-40%) fmuusduiusiunuauuigiu
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UniSeu Mauseuy seuuadaliauasnIssuz v BNy UssaInausa sunNannmunsumdelis

7. aaUseNa

HaN15IT8aioue1LAUTAIINTBULINNTTUTTUUARLUR FaTmuIuEiugIu “Nguin1ssuidavnsida

U

wyUszamduda” awnsaiudneniniiunssuiTasiaranuuiug iU jiinaesynlaeteivsednsua Nty

o w

Hisouiinugiuuaslufifiugiuaund n1sLiuYuves Rhythm Cognition agnaditdaddey (d = 3.62) aeandasiu

v v

WWIARYEY Shams and Seitz (2008) fiszyinnsioudayaInnn - @eagIeisInsEUIINsSUiMIUssamduda

Y

|y '
aa o Y =

WazanAIUNININYaLTBYALaT UBNINT nadnsdsaenndenunuideaiugienafadndiinisiuidenie

Y

winghiinasenuamsalunisaiuaunsUiuR (Grahn, 2012)"; Lehmann et al., 2007)"

v
ava va o '

TudnuauulugNTUGUR {issunsaeanguiiiaininisgs lnsamengulifiiugudaadeianainiiu

Y

nanldnin 60% natidenndesiu Patel (2019)” NUIIAUTALAUVDIF Y QY1 UNINEBRYILETUTZUU auditory—
motor integration Y3 ududuiudomeldiunasty nsann1senienisiuind 40% lunquiladinuguds
atfuanu Cognitive Load Theory 483 Sweller (2011 s3131msan extraneous load Feifiuauannsaluns
UsssnanauaziFoudguuuuionsdsudoul fasd
Tuau3Tonan1sinszianuduiudifadfsendreiaulsitedunudn Rhythm Cognition ag

Performance Accuracy danuduiusgs (r = .81) vaue?l Cognitive Load innuduiusi@eauiunsujia (r=

'
=

-.68) FagenadosiunsseuiaursiBanUszamduda (Tervaniemi, 2017)” wazatvayuarugniewesmouii

o

U

o =] 1o

waue viwuatd¥dinseuninnssussuuddildn (eudnsdng) ldieediusednsuaideuua uaded

aa o

Anenwgalunsimundu “vgufszdvaina” dmsunsseunsdeunasiyalugafdvialuussmelng
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8. 99ARN3Ina

2NN 5

09AAF Inal

0uARSTNL
¥1ud98: NNUAN1SSU§NINI=IBIwnUsS:andudd & nseuudnnssus:uudnollin

OFGEEEN|

nsauudnanssus:uuanollin (uansuns)
- Perceptual Coding System

N

nissu§ng N Rhythm Cognition
(Visual) ‘ (1VleanBuvu)
: : Ay
: = T 9 @
: ,,h;l” b J1BA L ___nalnysuims /
))) @ ))) "'I'III l“';’U""”"I“Il (il -iFge-msindeulnar ¥ | @
Ll e ‘ L. @
? ~ . il
nssu§nuides s Performance Accuracy
(Auditory) (IJugnguvu)

nnufin1sSu§dunozidawnus:anduiia
(Multisensory Rhythm Perception Theory)

. 5 Cognitive Load
sngaunnufjanalnu ‘ (Ms:=nuliyrynanad)

° funSowadalia:aunsAnuilugnasna

n1sSu§nunisin@aulho
(Kinesthetic)

9. aLaupuUz
1. dasuauuzlunisimansideluly
1. faoumsliszuuadaltindu Perceptual Coding System ietisannseymanissuiuasiasy
maidlalassadedmzvesidou noamedlifiiuguaues
2. msiinuFvRnassyamsoonuuuliliszuudiiu motor cue e IS UT M
msUszamuulle - Wihuazn13a31e schema nadsmsegaduszuy
2. forauauuzlunsiseadedaly
1. mInTRdeUNaTesrUUATIlntuiaTesauriUssindy wu Welu laledu vienasslne
Wlevenevguiiguiummenusiiivainuans
2. sAnwIBaszanine (Neuroscience-based Research) tiltofudunalnnsvinuvesaes
GRG R
3. 919¥in Al videueundladuAlnnevidemesamiuseuud el sz dvEnmuosnisiBeus
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