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Exploring the Practical Meaning of Embodied Cognition-Based Music Instruction

through the Experiences of Pre-service Elementary Teachers
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Abstract  This study aims to explore the practical meaning of embodied cognition-based music instruction in
pre-service elementary teacher education. To this end, a four-session music lesson grounded in embodied cognition
theory was designed and implemented in the Music Teaching Materials and Methods course at A University of
Education, with 28 pre-service teachers participating. Data were collected from activity sheets, reflective journals,
observation notes, and in-depth interviews with five volunteers, and analyzed using qualitative case study methods.
The findings indicate that pre-service teachers reconstructed abstract musical concepts-such as beat, meter, rhythm,
tonality, and harmony-into concrete and embodied forms of knowing through bodily movement and sensory
experience. Pre-service teachers also came to view music as a subject that can be explored and created through
various media, including digital tools. Furthermore, relational interactions with peers and the instructor supported
expansion of these experiences and contributed to the formation of their identities as future music teachers.

Key words: embodied cognition, metaphorical reasoning, pre-service teacher education, music teacher identity,
embodied music learning
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I. A&

A 5}FQ1A](embodied cognition) B-=2] 2FAkal THA| 17kl T2 4 It AAA "6”%’47P
QA2 AU 42 5T ek B Qx) olgol 22 Q1A A T
U 918 A B 15 S Mg, 200, AL BB 845 o
Lol kA28 7t 450 2 ATAESIE el AAh Ak e
THDi Paolo, Rohde, & De Jaegher, 2010; Varela, Thompson, & Rosch, 1992). T}A] “’E}EH, s}
A= & S 9] o8- I Aol 3224, gfo] 54 4| oAt
Qojups o] ofujet Ao} 9 AL Al BA W Aol BYEC T Bk

oj2fgt T2 QIRAE Tt AE A7 3ol ofyz}, Pejet A, L1l S5A 2
2t Sh(well-being) T+ AAE S84 Qh 0 2 71A] EAFSHHDI Paolo & De Jaegher, 2022).
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2 Ag ok g
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W, AZAA] 7] 90F S B o] ZETNES BoF ofwA] olafiL
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II. o] Ed
1. AiIx|et Sotug
1) HstoIx]

ABHIAE oA} AT} Ho] Hu Helolat FREA] ok, A 72T &5
A7) Ao ARgo|A H|EEHTH= o]2o|tkBremmer & Nijs, 2024; Alibali & Nathan,
2007). ©] /A& ul= Z<(M. Johnson, 1987)0] T}2<:0] E(The body in the mind);(1987)
oA A2 AQYsFF AL HFAEKF. J. Varela), E<>(E. Thompson), Z4J(E. Rosch)2] "A|5}=]
u}-2{(The embodied mind);(1992) E3] QAX|Hste] A2 52 WSS THChoi, 2021).
T35 up=ahte} vialehMaturana & Varela, 1992)= A1} &2 QxS 3} pyo g
BT, A B0l H gt EolA QA7) Atk AL AxelS 14
HE A2 o]BolM A7t - 25 - BHE T 4Y 84= HYPH AN 22, ASRIA
oA Relas YHE EeRE A ABS AR BAY R4 UFee Foltt
(Colombetti & Torrance, 2009; Metais & Villalobos, 2021).

EW=(M. Rowlands)= o]23H TS 4E QIA'Z o] Zs}olH A, A|SHembodied), 2H*
(embedded), 2 (extended), 3§ SHenactive)Z 55} tHRowlands, 2010). Z+2+9] g2
AAE AR F8A, ABEIFE WY QX 9% £ - Helvte] JE2E, T
Al GEH P9 So= FAs Hek

2) MatIxiet FAuS

Askelx] Bl Sotmee AAA B9, 5. A7 4

2 29 52 FE ofYE 2F, &5, ALA 5 Al
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T} PARFAIE oY BE 59] 87|A-Ato]oA BAE 5
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2914 olsfiet 434 %?*a% WA= Edi7t "ok E3E 3oHE Q)i A - A
7Rt SHE E FAEYE itk SR 5o olshE 1%t it nho] dE e
ZA], H]dojFo]aL Q] ZoE oJulR|g}sto] 212 o7} o] ROl =8 = o]
Th(Zbikowski, 2020). F&otH, ASRIAE SoA4H oS A7t - B9 - FA - 2/ 50l
J2AEs el M—E olgistE S sl, FotuwKo] ol2fet FHS FXoh=

Si% B vREsloF 38 AXRITE

3) MBIQIX|0f 7|EtsE 2otA0! @

ogt

ATAFS(Choi & Choi, 202552 A|BHRIA| ol 7]9keE ZoF =%19] A4S A4 A,
AA A, 253 Alg AQlsla, o]E EYIE [Figure 1]19] ¢ B3-S FA5H

Explore ways to take action in daily life .

Interact and collaborate

" Recognize culture and context

‘-/ Metaphoncal \.‘ Mus«:al.‘
._\ Thinking J Understanding

B _.\\/

Mcrvement /
S

[Figure 1] Music lesson model
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A7} QA1 A1) - B31A W embedded), =7 U EfoIzke] A4S ARG} H S (extended),
231 S A HollA Yu|E =5k % (enactive)7t A oS A = LR
15A7h ARSHe B4 B4, ook AR, meht mAele] 4B AE-e Bedt
o] ofje}, sksAte] WEt AAS 7HsoHA| SHAL Gk ol ZEAR U]
L B3 47 A, A4 2399 7Rs4, ERlTe) 35 BEL SRl
O WD USARS ) iz 359 e A, o ofd
AT} AF XA B AA) Sotd Y9lz ddHct
o3t BFS %611 SR AAS B35 A3 (embodied) Tt 914 7 o|si7t A%t
< Al =v, 7191e] goy Aae m=7ot el fEuto] 4B HE o
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25AL] 2oF AEAL ot Y ofsl, 7% 4] 5, delx o]F 9o
2 A wiHgo] BP0 weket A Ju]gitHChoi, 2015; Seog, 2016). :LEM
BRE o IZEIAEL 2o HAEA} 1 Ro] ok, AAH SobH Al Aol &

B3] 2A5)7] Aof| wAIRS Yo AYsH= 3RS H Itk Chang, 2013; Kim, 2025).
oo wie} 712 ot 7idd A7] ol tigt olsi7F GHAo|AY, o|& - A7] - Y
489 §/1402 HSE ol olge wole Ao wuwt. 53] 8o WS
A7) P} AN TEE ofel 7kl BE AUL B AL ATAoF ok
54 A=7F 8757] fiZe], AR aARES A4 AA] ZoF 50 A4 o
o L= A97} wrkSong & Kim, 2024).

Olfgt of2hg-2 W(teaching) OIAE LR}, B o2 ETAEE 2ok
gk B2 AH1go] e 2ASHAY Adsks 580l FE HFITL QAR

WA} ZEAJo] W-8-A] 4] (content knowledge), W 518X &) (pedagogical content knowledge), 1l
8-8FA R]Al(pedagogical knowledge)0] A} S A-&5= T} oA WLT ‘_E}“ 9K Shulman,

1986)9] THof| W=, oH|25wALY] St HEAo] 7l - A7 - o] §713
2 AP 125 FAoIA] Folke A wAS: Oﬂﬂﬂ A 74%.4 ﬂéOﬂH vl
ZAOoZ olafg &= Qck. Egt, WA A1t A3o] WS FA4oks Al a”lolEt

= TS A(F. Pajares, 1992)2] =9)=, AH|mARe] W2 3ot A7t} Aghe 391
ol AA| A A=FF o] _ﬁ\:qx% AgJo 2 o]o]Z] 4= Q18-S AJAISITHPajares, 1992).
mEbA ofE| 2 WARE 29 HE-E ohFs T FAE Boll FAIF 0= ofsfiska,
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o]g goto] =g AJ(AF, T}, EA)T AZste] o A # Qe =314
34 A3lo] Wasich o]Hgt AL 2oHA ola|r} AA|F Saiat wa AMoz B
g 9o Wi IS y]2k f %83t 7|uto] "k
M. 93 9y

1. HAHXt

B 7 H|gRlR] o|2S Hlgho 2 Afuiet 25 8o} 4:¢] BHL ofu| A} Lo
311, T AYS BAste] AAF ou|E EEele § BS B9tk A g
Ao what SeyE|l)

570, AZIIA] 71k 48] 2a(Choi & Choi, 2025)0] wfe o] ZFTAKE0] 5]
oleheg At 8ok R4 W ANCE - A IE - vl 28 WS - F - DS
S 35, B, dfd, £ GRS At 858 G 1
4+ AEkE AT S IO =79} ehole] AaAe
OIS et S ETE AT, BE BET} A B0
= a9,

S, AAE S LS BRI} 1919) W sk AES AZew, AE
ojAg wgslel BEW A% WS 54 - BA

S, 5 SUoke ot W AR, TG S o] 25A 411

2 gpgon o 11U 109 DU 48T of Zher] AT Hol BN
AT WEY S AT ol B, o159 5 Fo] Y FHo
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WA, 49 TgolA 280) BEA, ABA, B 718 5 14 ARE +Uslsic
GEAL B0k 0 8 S A - 27 - S5 BAOE BB ofsiet 443
A5 U] WA SHL B AR HAL AAH - 928 Y} 2
S7H 0 olsfel olH3 FFS FAEA, TelT £ - P B o) B
52 Fsigon, A B3 MEpuiarel 398 43 48 5ol A 395
Stk 59 B2 ol AUAOR Wg Fol SNE WA 39 H22 108 309
sl weg ANalel 4a ARS dusidc
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Al & £ (within-case analysisy& 35T} 0] ZFod X} 7t H] 1 (across-participant
comparison)2} Ab& 4717 5(data triangulation) S &3 =EEH HFeF FA AFHEE
gESIot) vAgo 2, B4 AiE EYE AFRIA] 7|9t Zoeks5o] | WAL wS
oA Zh= AHdA ou|et W&H AAEE TESITE AT FX= [Figure 219+ 2Tt

d N

Lesson Design:
Developed a four-session elementary music lesson model based on
embodied cognition theory, incorporating sensory exploration, bodily
S movement, and metaphorical activities.

P

J
N
Expert Review:

Conducted a content validity review with one teacher-education expert and
revised the lesson plan accordingly.

\ j
(" . ™
Implementation:

Implemented the revised lesson plan in a class of 41 pre-service elementary
teachers. Among them, 28 students who submitted informed consent forms

were included as research participants.

\ P /
4 N
Data Collection:

Collected first-hand data (activity sheets, reflective journals, and
observation notes) from the 28 participants. Conducted semi-structured
\ interviews with five volunteers to obtain in-depth perspectives. )
g N

Data Analysis:
Analyzed data using the constant comparative method, including open
coding, categorization, within-case analysis, across-participant comparison,
and data triangulation.

\ J
I

( Interpretation:

Synthesized findings to identify the practical and educational implications
of embodied cognition-based music leaming in pre-service teacher
% education. Y,
[Figure 2] Research procedures
2. A7

2 A= AH AR N (qualitative case study) RS B850, ofH] 25IARECI
AstIA 718 ot 92 FHshs FAolA 22 oA olsfista 2uistsi, 11
IO A ool HokE AEAE HASILAR ot AR AT A W SolA 55
ARE 4ol Al Bz 1 543 QulE IAH R ofsistaAt & o -85
o] th(Merriam, 1998; Stake, 1995; Yin, 2018). 0]&{st EAJ2 dH] 25 WALS] A9
SO ASIOIA| ZINF B9 0] A Sl HASHe & Al Hap
Aot vHEA ES AlFsith

.|>4 mlo fr
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2 ATOA Atellcasey = A TSI 2T 42H4] A3kl 7]k GOkl
el A% 84 43S oJujgich. o] Al ABRIA] 71 SoF Sefo] ofju] ZFa
Aol olsfiet o] oEdt YF= MIA=AE BE] A% =4 AR (instrumental
case) 24| 7|55, o F ASH R 45| Y3 T AR A7 single case study) 7|
2 H8519rkStke, 1995). B E7H A ATE shte] @& Wk B9 o e
W52 Tigolu @FE olsfishe Hl AxbAolH, ofRte] A% - Wizt oS A
SHA BAS 4= 9t HojA B dto] A5 o Merriam, 1998).

2 A7) Folt reRAAT W AEH, Lk 733 ofu] ZEHLAL 280
=, oI5 ASRIA| 7I5E ot e AR et shsA AdelRke HolA A9
Aok FIHE FaT } A AFYt 2870 BEA|, J2A, B2 /1S 5
IOl A Uehtes S22 1hE, A1A 7R olsf 2, 0‘%“4 o] gigel 27 F=
ZGA oefd = Qo= XéOﬂH AR ] AAIA F2E olsfithe Hl 72 Am= E-8F
oAtk 53] U4o] AR Bof SR AP0 EGe ol AHRIA] 78t So]
SpgAolA] ofme WA O AIAEAS AT 2P 5 WAl Bk

S, Hoh A5 9n] 4 IS gAY fisf 287 Thedl HE o] YAE
U 53 pgo R wipaole weke AAGIITE A% W ARG 252 A ?}?}
e 2 & AREfAFOA FE ARIE ol S EH“ Hl, oA AAA - HAA -

o] tk(Yin, 2009). HE Z}Ei——
'c:T_I ,«1} 71710] ;?_k] St 0 OP;G

el s 9 G o WY AR Shick el 1) x}ﬂ a9]
17

A

sources of data)a} } Al —1’7::4%— °J Ao Halelh, A+ X]-i-»] Z3} Z—lO]E +3 A
SHE 4 QS SI)(Stake, 1995; Merriam, 1998). ©]2|5t A& £Z= AH|S}R1A] 7wt
Soksolo] A ouE EAslEE B o] AAst 7|uke A|Zeich

AFAIA AN 7k SO} 2t Tt B A=A ok, A7 44
L oA wetolxt AT AHEs} AEE 29 i7d 7Iedt. ATARES AlEi]l
| 718F =94 2ol ZASIA, ARlaakso] Aot AA 2Ads B8 2o ds
B0 AR, o2t ABE dolH - LRHOR HUT, Hhel U B BT
oto] FoAg £oflA 5914 olsE SSES U2 AAISHIH. o] BgolA A2t
733 (sensory experience), A1A] =21 (body movement) 234 A}al(metaphorical thinking)”}
#9 ol 4 SY02 F5ISS isjool 2 V53 UV o 578
a3t 4TSS B Sk A Al - BSE et Teln Q4 Al
QAL AAAEA olRolAES TAsIT
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<Table 1> Application of the embodied cognition-based music instruction model across four lessons

Category Leeson 1 Lesson 2 Lesson 3 Lesson 4
* Music creation based
* Sound (vibration, pitch, | * Melody and melodic | ¢ Tonality and key on embodied musical
Key dynamics, timbre) contour signatures experiences
teaching * * Beat, meter, and » Whole tones and * Chords and harmonic | * Integration of rhythm,
learning rhythmic grouping semitones functions (I-IV-V) melody, tonality, and
contents * Notes, rests, and « Pitch names, scales, | Musical form, tempo, | harmony
rhythmic patterns and tonality dynamics, and timbre | « Musical expression
and reflection
* Auditory e%plor'ation . Audit(?ry p‘ercc.ption of | + Auditory perception of « Sensory exploration of
of sound vibration, melodic direction and | tonal center and key .
. . . . sound materials
pitch, and timbre using | contour color across different
. R generated through
digital sound apps * Sensory discrimination | keys
h . . . . movement and gesture
* Visual-auditory of pitch distance * Sensory comparison of . Lo
. . . * Auditory monitoring
Sensory perception of sound between whole tones | emotional qualities s
. . . . . of musical ideas
experience through oscillators and | and semitones using produced by different . .
.. . e during improvisation
spectrogram apps digital piano apps tonalities ..
o . L and composition
* Sensory discrimination of | * Listening-based « Listening-based .
. L * Perceptual adjustment
strong and weak beats | comparison of discrimination of .. .
wsing rhythmbased music | pentatonic and harmonic stability and of sound qualites dring
o P . . o the creative process
apps heptatonic scales tension
* Bodil i * Bodil lorati f | * Generati ical i
« Bodily enactment of odily re‘presenFatlon odily expl ora.tlon 0 rating @1@1 ideas
of melodic motion consonant and dissonant |  through bodily movement
beat and meter through . . . .. . .
. (ascending, descending, | harmonic combinations | and rhythmic action
walking and gestures . . .
« Grou movement sustained) « Physical engagement | * Translating movement
Body erljls dlioned with | ° Gesture-based expression | with harmonic functions | patterns into rhythmic
movement patt & of pitch height and through ensemble and melodic structures
given meters . o .
« Physical response o melodic flow performance * Coordinating bodily
v resp « Physical engagement with | » Mbvement-based merking | actions with sound
metric change and . . . . .
thythmic irregulari pitch through handbells | of musical sections and | production during
gularity and keyboard interaction | formal boundaries creation
* Metaphorical
imztal;et(;tril(‘):r? of melody | © Metaphorical * Metaphorical shapin
* Metaphorical description = & . v understanding of tonality of mEs cal ideas ll))asegd
of sound qualities using e . &> | as ‘home’ and musical . .
. . and emotion on images, emotions,
images and feelings Lo return .
. » Conceptualization of . and experiences
. * Visual metaphors of h . « Conceptualization of .. .
Metaphorical hythic through melodic motion as harmony as emotional * Conceptualizing musical
thinking I spatial and affective Y structure as narrative or

shapes and language
Conceptualization of
rhythm as patterned
movement

.

experience
Associating major and
minor scales with
contrasting emotional
qualities

compatibility and
contrast

Interpreting musical
form as bodily structure
and expressive character

expressive trajectory
Using metaphor to
guide compositional
decision-making
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<Table 1> Continued
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Category Leeson 1 Lesson 2 Lesson 3 Lesson 4
* Collaborative * Collaborative
* Collaborative * Group discussion on composition through

Interactional
context

exploration of sound
and rhythm in small
groups

» Shared construction of
bodily rhythm patterns

« Cultural contextualization
of hythm (e, polyythm
in Affican and Latin
Music)

melodic meaning and
musical imagery

* Collaborative exploration
of culturally diverse
pitch-naming systems

* Shared interpretation
of scale structures
through listening and
performance

construction and
comparison of scales
and key signatures
Group-based harmonic
experimentation and
ensemble coordination
Social interpretation of
tonal and harmonic
meanings in shared
contexts

sharing and negotiating
musical ideas
Interaction with digital
tools and peers as
resources for musical
exploration

Collective reflection
on compositional
choices and musical
meaning

.

Connection to
everyday life

* Reflection on embodied
musical experiences in
daily life

* Personal interpretation
of thythm as a symbol
of one’s emotions or
routines

« Linking bodily rhythm
to everyday movement
and listening experiences

* Reflective writing
linking melodic
movement to personal
emotions

* Relating tonal qualities
(major/minor) to
everyday affective
experiences

* Connecting bodily
sensations of pitch to
daily listening and
feeling

* Reflective mapping of
personal emotions onto
tonal and harmonic
choices

« Structuring a musical
self-portrait using
expressive musical
elements

* Relating musical form
and expression to
everyday identity and
mood

* Creating music that
reflects personal
experiences and daily
emotions

* Relating compositional
processes to everyday
bodily and emotional
states

* Reflecting on music-
making as a form of
meaningful everyday
practice
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S&ER7) AFA 0] YAFA A %] I 7%
t}. o] AN &A= 7 I
AR, 2ot B2 7j91A ﬁoﬂOIX} A7t AZH o] Gl
t}. olejgt 352 S ASIA VN Y BHS 72 AP-AA FAY-284 o]

S5 Ag- 4T AAYL §71508 Al Fol fgos FAHLY.

_U4 O_|_4

3. S+ &t

Q79 FolA AmRTiee SotmAAT U AT, LS 574 413 o
o] 2504 3, A7 Hol FANE RS 2w3eltt o5 13 AR A /1%,
Y5, B ADES AZAGOH, 1 7hed] W HolB ALHOR AHI 5T
O 43 AT APtk W ol AT ok o} ApRH O Fof ot
2 gte] S a pAEqom, ozt el FHE <Table 20 Ae|atgch

<Table 2> Personal information of study participants

Musical leamin; Musical ing of
Participant | Major/Year usical .e s usica Und.emtandmg ? Additional notes
experience confidence musical concepts
Korean Extensive musical Strong conceptual and
language | background; studied voice notational Comes from a
AOO Suag S Very high ! musically-
education/ | to a near-major level; understanding; no oriented famil
2nd Year | learned piano as well difficulty reading scores Y
K 1
orean . Very (?W Limited understanding . .
language Little to no formal (felt anxious Low interest in
BOO . . . of fundamental .
education/ music learning before the concents music
2nd Year course) P
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COO . . . derat . .
education/ | flute since childhood moderate knowledge despite weak theoretical
2nd Year practical experience grounding
lanore:ne Active in musical theatre Not confident in theory | High interest in
DOO gu.g club; low-moderate or conceptual musical
education/ erformance-oriented knowledge erformance
ond Year | P g P
. Practical
Korean . Feels consistently ‘ac ¢
Attended piano academy . experience does
language unsure about music
EOO . (8 years) and learned moderate . not match
education/ theory despite
flute (4 years) . conceptual
2nd Year long-term practice .
understanding
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<Table 3> Categories, subthemes, and detailed themes from data analysis

Category

Subtheme

Detailed themes

Construction of
knowing through
embodiment

Encountering music
through body and action

Bodily-based concept understanding; sensing beat and rhythm;
meaning-making through sensory experience; bodily-musical
intuition; resolving conceptual misunderstandings; bodily
perception of musical flow; sensory distinction of accents and
rhythmic patterns; movement-music mapping; bodily experience
of musical emotion and mood

Music expanded through
sensation, metaphor, and
imagination

Construction of metaphorical imagery; activation of sensory
imagination; experience-based musical interpretation; emergence
of non-verbal pathways of understanding; visualization and
structuring of musical concepts

Music made accessible
through tools

Increased accessibility to music; reduced learning burden;
decreased resistance to instruments; visual-auditory feedback;
ease of execution; enhanced self-efficacy; support for theoretical
understanding; immediacy of concept checking; reduced
individual differences; universal participation; expansion through
familiar media; sense of stability in tool-based exploration

Expansion of
knowing through
interaction

Spectrum of musical
understanding

Observing peers’ ideas and expressions; discovering diverse
interpretations; recognition of “no single correct answer” in
music; acceptance of expressive differences; instructor modeling
and explanation; experiences of limited interaction; awareness
of ability differences; instances of limited helpfulness; preference
for tool-based understanding; diversity in understanding processes;
acknowledgment of sensory and interpretive differences

A comfortable
learning space

Emotional safety; environment supportive of questions;
immediate peer feedback and encouragement; instructor
validation; safe environment for trial and error; sense of
belonging through collaboration; reduced learning anxiety;
development of mutual trust; increased voluntary participation;
heightened engagement and immersion

Changes in
attitudes toward
music and
reconstruction of
teacher identity

Rediscovering
the value of music

Growing familiarity with music; increased self-efficacy;
heightened interest in music; desire to play and learn more;
recognition of music’s value in daily life; increased
participation in musical activities outside school

Foundations of identity
as a teacher of music

Intent to design music lessons; rethinking teacher identity;
recognition of the need for musical competence; understanding
of music teacher professionalism; expansion of content
knowledge; strengthened self-reflection
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