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Abstract  This study is a design and development research project that explores the process through which an
elementary school teacher uses Al vibe coding to create digital learning tools for classroom instruction, as well
as the educational possibilities of such tools in the context of elementary music classes. In this study, an elementary
school teacher with no formal coding expertise designed and developed five game-based music learning web
applications by applying a vibe coding approach using the AI functions of ChatGPT and Canva. In this process,
the five components of musical agency were employed as criteria for structuring the teacher’s design decisions,
and each component was reflected in the web applications’ functional organization and learning interaction patterns.
The study was conducted according to Type I design and developmental research procedures, consisting of needs
analysis, derivation of design principles, development, and expert validation. Expert reviews indicated that the
teacher’s educational intentions were consistently embodied in the digital learning tools through Al vibe coding,
and that the developed web apps were evaluated as having the potential to support learner-centered participation
and exploration in elementary music classes. These findings suggest that elementary school teachers can put
learner-centered instructional design into practice in digital environments.
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=29 440wt ofF fFEor FREH, 1 F §F K olE4 &7 7|Hsto]
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2. Derivation

: : 3. Output 4. Expert
- of design » » s
analysis principles development validation

Identification Conversion of Development Review of
of design musical of 5 types of consistency
requirements agency game-based between
for elementary ‘DASOOIN’ wellabs based design intent and
music classes design criteria on Al vibe implementation
coding

|Figure 1] Research procedure for the design and development of
an Al vibe coding-based elementary music learning web app
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<Table 1> Design principles by musical agency factors and their implementation in web app functions

Agenc Developed web
gency p. " Design principles Core function implementation methods
factors app activities
S When an incorrect option is selected,
Provides incorrect-answer o
... | feedback messages such as “Think
Instrument | feedback and retry opportunities e w . . "
. o . again” or “Shall we think a bit more?
Execution classification | so that learners can independently . .
. . .~ | are immediately presented to encourage
activity check errors and adjust their . . e
e . . learners to re-examine their classification
classification strategies. ..
process and criteria.
Instrument Designed to allow learners to | Learners can listen to instrument sounds
sound-photo accumulate successful experiences | multiple times, and correct or incorrect
Efficacy matcll‘:l)in by providing repeatable listening | selections are immediately indicated
activityg opportunities and immediate | visually (green/red borders), enabling
reinforcing feedback. repeated experiences of success.
After selecting rhythmic patterns and
Includes a structured sequence g rhyt P
. . . pattern types through a roulette feature,
Rhythmic of selection, practice, and . .
. learners practice and perform in groups
Expression pattern performance to enable learners .
. by referring to the patterns presented on
performance | to directly perform and express .
. the screen, allowing them to explore
rhythmic patterns. . . .
diverse forms of rhythmic expression.
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<Table 1> Continued

Agency | Developed web

factors app activities Design principles Core function implementation methods
Although the web app functions are
Supports collaborative problem- | individually based, collaborative
Theoretical | solving experiences based on | experiences are promoted by structuring
Ensemble question role sharing and mutual discussion | classroom implementation so that groups
wrap-up quiz |so that the web app can be |solve problems through assigned roles

applied to group activities. such as reading questions, selecting
answers, and managing time.

Presents composers and their representative
Expands the range of musical | works from various periods and countries,
materials to enable exploration | and provides an exploratory structure in
of diverse musical background | which learners investigate musical
knowledge, including historical | characteristics through hints (up to three
periods, nationalities, and stages), allowing them to progressively
timbral characteristics. expand their musical understanding and
experiences.

Composer-repres
Expansion | entative work
matching activity
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Step 1: Start screen

Step 2: Problem presentation

Step 3: Learner response

Step 4: Immediate feedback

Step 6: End screen
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[Figure 2] Learner interaction flow of an Al vibe coding-based web app
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<Table 2> Descriptive statistics by expert validation domains

Evaluation categories Mean (M) Standard deviation (SD) | Content validity index (CVI)
Reflection of design principles 3.64 A48 95

Educational validity 3.58 49 90

Functional usefulness 3.50 Sl .85

Appropriateness of scaffolding

e 3.60 49 95
and gamification
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<Table 3> Expert evaluation results by web app

Reflection of Educational Functional Appropnaterlless Total
Web app design principles validity usefulness of scaffolding mean
and gamification
Instrument
classification 3.55 (.50) 348 (.52) 3.45 (48) 3.50 (.51) 3.50
activity
Instrument
sound-photo 3.70 (44) 3.68 0.45) 3.52 (.50) 3.58 (.48) 3.62
matching activity
Rhythmic pattern
performance 3.75 (40) 3.70 (42) 3.55 (49) 3.65 (45) 3.66
Theoretical
question 3.58 (49) 3.55 (51 3.50 (.53) 3.48 (49) 3.53
wrap-up quiz
Composer-represent
ative work matching |  3.60 (.46) 3.55 (47) 3.48 (.50) 3.52 (48) 3.54
activity
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<Table 4> Representative web apps by musical agency factors and summary of expert evaluations

Agency Representative Strengths identified by expert | Areas for improvement identified
factors web app evaluation by expert evaluation
The classification and time-limit | There is a need to add difficulty
Instrument .
. . structure naturally encourages adjustment features, such as easy and
Execution classification . .
activi learners to adjust strategies and | challenge levels, to account for
A . . . . .
Y engage in self-monitoring differences in learner proficiency
Instrument Repeated listening and immediate | There is a suggestion that step-by-step
u . . .
feedback effectively enhance timbre | difficulty levels should be added, as
Efficacy sound-photo s . , . .
. . .. |discrimination skills and learners’ | the difficulty differences among the
matching activity . . . .
confidence in learning option images are relatively large
The process in which groups directly | If the criteria for performance success
Rhythmic select, practice, and perform and the feedback system are specified
Expression pattern Jangdan and Jangdan patterns and | more concretely, it will be easier to
performance | pattern types maximizes musical |identify qualitative growth in self-
self-expression and engagement | expression
Theoretical The group-based collaborative To ensure that collaboration occurs in
. problem-solving structure naturally | practice, more explicit role-assignment
Ensemble question .. o
. promotes communication, role guidelines need to be presented
wrap-up quiz . L . - . .
sharing, and strategic discussion |within the web app instructions
If additional information such as
Composer-represe Present.ing con?pos.ers and works | composer biographies, l.)ack.groqnd
. ) from diverse historical periods and | of the works, and music-historical
Expansion ntative work . .. . . .
. . . |countries is effective in expanding | contexts is provided, the effect of
matching activity , . . . . .
learners’ musical repertoires experience expansion will be further
enhanced
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