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Abstract  Contemporary research in Artificial Intelligence (AI) ethics primarily focuses on three core dimensions, including debates about
moral agents, the transformation of moral design paradigms, and the challenges in achieving value alignment. Viewpoints on moral agents
include instrumentalism, limited agents, and strong agents. Moral design paradigms are approached from cognitive and ontological perspectives.
The challenges of value alignment primarily involve technical implementation, the establishment of alignment standards, and the evaluation of
alignment outcomes. Research indicates that Al exhibits a paradoxical profile: A high level of moral cognition coexisting with low and unstable moral
judgment ability, a notable moral bias, and a lack of an endogenous moral mechanism.

Building on Kohlberg's theory of moral development, this study proposes the concept of "Al endogenous morality." This refers to a three-pronged
cultivation mechanism—moral embedding, enlightenment, and behavioral conditioning—through which humans enable Al to internalize morality that
aligns with human ethical norms and effectively translate moral judgment into moral behavior. The aim is to ensure the safety and controllability of Al
at the technical level, cultivate its moral reasoning ability at the cognitive level, and guide its autonomous evolution at the developmental level.

Taking large language models (LLMs) as a case study, this study constructs an endogenous morality framework that encompasses cognitive
tasks, a moral core, implementation approaches, and technical pathways. Corresponding evaluation criteria are formulated for each stage of moral
development, namely: Identification and Avoidance, Reward-based Learning, Emotional Adaptation, Rule-based Logic, and Moral Endogeny. The
framework offers three primary advantages.

The first advantage is the theoretical benefit of a structured moral development pathway. Through the "moral fencing and embedding"
mechanism, which combines hard-coded rule constraints with reinforcement learning, foundational moral compliance is ensured, thereby achieving the
pre-conventional level of moral development. Subsequently, the "moral enlightenment and modeling" system establishes an altruistic value
orientation for LLMs, develops preliminary moral reasoning ability, and completes the conventional level of moral development. Finally, through
the "moral cultivation and endogeny" design, a dynamic moral schema is developed for LLMs, enabling autonomous cross-cultural ethical judgment
and reaching the post-conventional level of moral development.

The second advantage is the technical advantage of a six-tier progressive architecture. The Fencing Tier helps LLMs establish absolute moral
boundaries through rule engines and punitive learning. The Embedding Tier helps LLMs in achieving value function alignment via multi-objective
optimization algorithms. The Enlightenment Tier facilitates the cultivation of situational awareness in LLMs through socio-emotional computing and
federated learning. The Modeling Tier aids LLMs in internalizing altruistic principles through multi-agent game learning. The Cultivation Tier enables
LLMs to achieve moral transfer applications through the combination of variational autoencoders (VAEs) and generative adversarial networks (GANSs).
The Endogeny Tier supports LLMs in achieving universal principle deduction using meta-learning and ethical knowledge graphs.

The third advantage is the application advantage of an adaptive ethical system. This study transcends the limitations of traditional hard-coding
models by developing a three-level dynamic processing workflow for multi-stage generation and post-processing. Level 1 is a "generation-filtering-
feedback" closed loop. "Generation" refers to producing preliminary responses to user input; "filtering" involves introducing ethical review to detect,
label, and automatically correct the generated content; "feedback" means using the corrected results and user feedback to retrain LLMs and enhance
their intrinsic ethical judgment. Level 2 consists of intelligent ethical review consisting of "rule base scanning-risk classification-semantic
reconstruction." "Rule base scanning" involves conducting initial scans for sensitive content using a constructed rule base to filter expressions
that clearly violate ethical guidelines. The "risk classification model" assesses the risk of the generated content. "Semantic reconstruction" involves up

dating the rule base and retraining the model based on expert and user feedback, aiming to adjust the tone or rephrase content identified as having high
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ethical risks. Level 3 includes cross-cultural adaptation. The framework’s modular design allows for the flexible replacement of ethical knowledge
components in different application scenarios. Moreover, through federated learning, comprehensive and multi-faceted dynamic adjustments
are made to achieve regional ethical adaptation.

This study presents a preliminary conceptualization of the framework's implementation approaches and technical pathways. However, its full-
scale implementation requires further in-depth research, such as the refinement and optimization of specific technical implementation strategies,
the cross-cultural adaptability of ethical standards, mechanisms for monitoring moral evolution, and the evaluation of real-world application
effects. Subsequent research in these areas is crucial for validating the framework's feasibility and effectiveness, and for promoting the development of
Al ethics from theory to practice.

Key words artificial intelligence, large language models, moral cognitive framework, stages of moral development





