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[Abstract]

This study examines the diffusion structure of participatory public programs in artificial intelligence (Al) and software (SW)
education, along with their policy implementation characteristics and limitations. A longitudinal single-case study of the Online
Coding Party was conducted using operational data from 2015 to 2025, employing an explanatory sequential mixed-methods
design in which the quantitative findings were supplemented and interpreted through qualitative interviews. Drawing on the
Diffusion of Innovations Theory, the study applies an integrated analytical framework encompassing innovation attributes and
operational structure, ecosystem, and infrastructure. The findings indicate that the Online Coding Party achieved high level of
accessibility through low entry barriers and diverse participation pathways. Repeated implementation facilitated the accumulation
of participant engagement and program outcomes, providing a foundation for the program’s continued diffusion. However, limited
integration of educational content, inadequate systems for managing participant experiences, and an operational structure centered
on specific content providers were identified as constraints on sustained participation and program scalability. These findings
provide implications for enhancing the sustainability and effectiveness of digital education policies through an analysis of the

diffusion and policy implementation of Al and SW public programs.
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Table 1. Research design overview
3-1 SLMCHAr I 14 Category Description Remarks
Research )
Method Mixed Methods Case Study
B A= AILSW #Joq 33 L2 a0] o EX3} & Online Coding Party

o e e — o ﬁ] Unit of oerational data More than 10 years
ﬂ' TZXE 'ﬂ:@@}ﬂ HEH %ﬂ'(ﬂ i‘%u}lﬂg 1:]—% /\]"’5” Analysis P of accumulated data

. Eke] A - (2015-2025)
- Slo o]
(single-case) = dA43lo] ARl case study)& Content types. supply
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Table 2. Interview participants and key interview topics

Category Participants Main Interview Topics
Program Program Operational structure and
Operators Administrators implementation process

Content Providers

Al/SW Industry
Representatives

Characteristics of the
program and assessment
of educational
effectiveness

Learners /

Educational Sites

Educational
Sites/Practitioners

Educational utilization,
learning outcomes, and
field operation status
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Table 3. Integrated analytical framework for examining the diffusion structure and policy implementation characteristics of Al and
SW participatory public programs

Analysis Diffusion of
Di ) Innovations Theoretical Meaning Interpretation in This Study Key Indicators
imension
Concept
The operation of a
Innovation ' ) platform—centered Al and SW |  Program operation and structural
o Innovation What adopters perceive as new L
Definition program rather than the characteristics
technology itself
) ) Accessibility, interest, and Content composition (e.g., block
. Perceived benefits compared to A ) :
) Relative Advantage existing alternatives ease of participation provided | coding, text-based Al), free access
'239‘éatt'°n 9 by platform—based content (accessibility)
ributes
. Difficulty of understanding and | Content difficulty and barriers | Program completion rate, difficulty
Complexity S L A
use to participation level, continuity of participation
) ) . Structure supporting S _ _—
Trialability Opportunity fot prior egperlence short—term and self—directed Availability of short terml experlentlal
or experimentation L content, content selection options
Diffusion participation
Conditions L Annual number of participants,
- N Participation scale and ) .
Observability Visibility of outcomes ) ) changes in completion rates, number
diffusion patterns
of contents
Operational Communication Pathways through which Operanonal structurevthrough Program operation model, content
) J . which content is provided and )
Structure Channels innovation is transmitted L delivery methods
participation occurs
! Diversity of content providers,
Operational participation patterns (short-term vs
Ecosystem Change Agents / Interaction among diffusion Public—private collaborative Lo
) . g . . long—term), content concentration
(Diffusion Re—invention actors content provision system : i
(share of content supplied by specific
Resources) X
providers)
Operational Learning history management
Infrastructure | Accumulation of System for accumulating and 9 ory ge Management of learning records,
. : ) ) . and data—driven operational LS .
(Diffusion Experience managing experiences structure management of participation history
Resources)

Source: Author's adaptation based on Rogers (2003).
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1 Code.org '16-'25.81 - 4 2 -
2 Codly '16.52-'18.51 1 3 - -
3 EBS '18.51-'25.51 - 7 2 1 10
4 Goorm '18.52-'21.82 3 3 1 1
5 NAVER Connect '16.51-'25.51 - 5 1 -
6 Redbrick '20.51-'23.82 4 4 - -
7 Rozybrothers '21.52-'25.51 2 3 6 9 20
8 Branch & Bound '24.51-'24.32 1 - - - 1
9 Elice Group '20.51-'25.51 2 2 2 2 8
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Total 17 Providers 17 36 17 14 84
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