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Abstract

This study aims to reconstruct the social and economic operating mechanisms of
Korea's Saemaul Undong (New Village Movement) of the 1970s-1980s within the
context of 21st-century artificial intelligence (AI) and blockchain technology, and to
report the design principles and an implementation case of a reward-based learning
ecosystem aimed at mitigating global educational and economic polarization. Previous
discussions on the digitalization of the Saemaul spirit have largely remained at the level
of metaphorical or declarative borrowing of the three values of "diligence, self-help,
and cooperation," making it difficult to translate the spirit into concrete prescriptions

for contemporary digital-era problems.

To overcome this limitation, this study extracts four essential operating mechanisms
from the original Saemaul Undong: (1) village-level self-organization, (2) matching of
external seed funding with internal labor (matching grant), (3) performance-based
differentiated support, and (4) immediate visibility of outcomes. These mechanisms are
reinterpreted as design principles for token economies and decentralized autonomous

organizations (DAOs) in the Web3 era.

The case under analysis—the NodajiFi and GlobalPiggy platform—instantiates these
mechanisms as a concrete system. As implemented, its core architecture is a dual-unit
structure in which learners earn an immediate reward unit (NGEM) through interaction
with Al tutors, complemented by a supply-side settlement and governance unit (NDJI).
The study also presents, as a reference model of the full design space, a tri-token

structure that adds a USD-pegged stable unit of value (NUSD), while explicitly noting
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that NUSD is a conditional design element whose implementation is deferred in light of
the evolving regulatory environment for stablecoins. The study additionally proposes a
virtual experiment and laboratory module that combines on-device Al and augmented
reality (AR) as a means to alleviate STEM education disparities arising from the absence
of physical laboratory infrastructure. Furthermore, the study formalizes the
institutional design that secures the integrity of human attestation — scoped
attestation contracts, a two-stage disciplinary process in which statistics indict and
humans judge, precedent-bound adjudication, and regional compartmentalization —
and maps each element onto the village-grading, mutual-monitoring, and village-level

accountability structures of the original Saemaul Undong.

Methodologically, this study adopts design research and case study approaches.
Full-scale empirical validation remains a task for future research; this paper instead
reports preliminary qualitative and quantitative observations from a pre-launch
internal alpha test (N=42), interpreted alongside expected effects suggested by prior
empirical literature. The observed direction of effects regarding learning persistence
and engagement is consistent with prior large-scale empirical findings (e.g., Kestin et

al., 2025).

The study further articulates the deeper design principles that a reward-based
learning ecosystem must satisfy to remain sustainable. Taking the risks of the
overjustification effect and Goodhart's law as premises, it argues for repositioning
rewards from payment for learning to a lubricant of a trust circuit, and for shifting the
highest-order reward from monetary gain to the acquisition of status (as a guarantor)

and opportunity (access to the demand side). This reconstruction structurally



Al AICHEI W =0l CHEH AMOHS E & Mol A

corresponds to the Saemaul Undong's village-grade system and the Saemaul leader

institution.

The academic contributions of this study are threefold. First, it offers a theoretical
mapping that reconstructs the operating mechanisms of the Saemaul Undong as
token-economy design principles. Second, it derives policy implications of the Digital
Saemaul model for the new forms of polarization specific to the Al era—namely, the
overlapping structure of the "Al divide" and capital-labor income inequality. Third, it
analyzes the potential of on-device Al and AR to reduce STEM education gaps, with

concrete attention to subject-specific scope of substitutability.

Keywords: Digital Saemaul Undong, Hongik Ingan, reward-based learning, Learn-to-Earn, AI
tutoring, blockchain governance, educational inequality, economic polarization, on-device Al,
augmented reality (AR), self-determination theory, overjustification, Goodhart's law, guarantor

economy, intrinsic motivation
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