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Research on the Quality Evaluation Framework for Human—Machine Collaborative
Teaching in Primary and Secondary Schools: Integrating Multiple Stakeholder
Quality Perspectives

WANG Cixiao', WU Xiaobei?, SHANG Junjie?
(1.Faculty of Education, Beijing Normal University, Beijing 100875;
2.Graduate School of Education, Peking University, Beijing 100871)

[Abstract] The rapid development of intelligent technology has gradually made human —machine
(TF#% 98 W)
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and secondary schools as the research object, with Shenzhen’s "1 +4" model as a specific case, and
explores the optimal path for collaboratively advancing Al education in primary and secondary schools by
analyzing the interaction logic between its technical and social elements. It constructs a "technology —
society —organization" collaborative ecosystem framework for Al education in primary and secondary
schools. Through the closed—loop linkage mechanism of "technology empowering social collaboration, social
collaboration driving organizational optimization, and organizational optimization in turn feeding back
technological iteration", it promotes the joint participation of all sectors of society in Al education in
primary and secondary schools, forming a new ecosystem of collaborative education across the whole
society. Furthermore, taking Shenzhen’s "1+4" model as an example, this paper analyzes its practical path,
which centers on curriculum outline and integrates technological platforms, open scenarios and
curriculum—teacher systems, and verifies its effectiveness with quantitative data. The findings indicate that
Shenzhen’s model achieves systemic breakthroughs in educational resource integration, multi—stakeholder
collaboration and curriculum—teacher optimization through deep synergy among technological, social and
organizational subsystems. This study provides an effective analytical paradigm and a replicable practical
framework for advancing Al education in primary and secondary schools.

[Keywords] Al Education in Primary and Secondary Schools; Education Powerhouse; Curriculum

Outline; Social Collaboration; Resource Integration
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collaboration a mainstream teaching paradigm in basic education. This paper extracts the quality
perspectives and quality elements of human-machine collaborative teaching in primary and secondary
schools by interviewing four types of stakeholders: educators, learners, researchers, and developers. It then
constructs a quality evaluation framework that takes into account the needs and differences among these
stakeholders. Through thematic analysis and coding statistics of interview texts from a total of 20
participants, the study identified four quality perspectives on human—machine collaborative teaching: the
collaborative integration —oriented, the outcome —oriented, the technology efficiency —oriented and the
experience —driven. All stakeholders hold the outcome —oriented quality perspective. Combined with the
Delphi expert consultation with 14 experts, the final quality evaluation framework for human—machine
collaborative teaching in primary and secondary schools was determined to include six dimensions:
collaborative objectives, collaborative strategies, collaborative efficiency, collaborative effects, collaborative
experience and collaborative ethics. Each dimension contains three quality elements, among which
effectiveness, complementarity, personalization, interactivity, and satisfaction are core quality elements. The
quality perspectives and evaluation framework with multiple value orientations can provide a design basis
and evaluation approach for the classroom teaching practice and sustainable development of intelligent
education in China’s basic education stage.

[Keywords] Human —Machine Collaborative Teaching; Artificial Intelligence; Basic Education;

Classroom Teaching; Teaching Evaluation



