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Abstract: Intelligent upgrading and digital transformation in manufacturing place new demands on vocational
engineering students’ abilities to analyse problems, improve technologies, and provide technical services. Integrating
research methods and technical service practice throughout the curriculum is therefore an important task for higher
vocational colleges. Drawing on policy documents and relevant literature, this paper defines research literacy and
technical service competence in vocational engineering education and examines barriers related to curriculum
organisation, resource translation, faculty collaboration, and assessment. It proposes a framework centred on these two
competencies and supported by curricula, practice platforms, faculty teams, and assessment mechanisms. Four
implementation pathways are developed: curriculum integration, project-based learning, platform sharing, and
institutional support. The framework emphasises translating authentic technical tasks into learning activities, enabling
progressive participation in research, and assessing learning outcomes through multiple stakeholders. These
arrangements are intended to develop a coherent competency sequence from problem identification and evidence analysis
to solution implementation and outcome verification. The framework provides a basis for educational reform, while its

effectiveness requires further evaluation through teaching practice and empirical research.
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