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Evaluation of STEM Teaching Based on Classroom
Observation: Protocols, Elements and Methods

ZHAN Zehui & LV Siyuan

(School of Information Technology in Education, South China Normal
University, Guangzhou 510631, China)

Abstract: As an important way of evidence-based evaluation, classroom observation can provide
direct and reliable evidence and measure teaching practice of STEM education. Through content
analysis and comparative study of international STEM classroom observation protocols, we explore the
components and practice characteristics to provide reference for the design and implementation of
STEM teaching evaluation in China. The study found that the protocols focus on the evaluation of
teaching strategies, teaching content, teaching implementation and teaching evaluation with prior
knowledge, cooperative learning, and scientific inquiry as key evaluation indicators of teaching
strategies. The protocols also aim at the generating disciplinary core concepts and interdisciplinary
concepts at the teaching content in addition to student participation and cognitive development for
learning behaviors and possible thinking processes with conceptual thinking, critical thinking,
innovative thinking and metacognitive skills as cognitive development goals. Attention is paid to the
classroom culture of student-student interaction and teacher-student interaction, advocating an
autonomous, democratic and interactive classroom atmosphere. For application contexts, although the
protocols can provide suggestions for improving teaching and learning from various aspects, there are
problems such as insufficient observation of students' learning behaviors, neglect of the role of
technology, and difficulty in characterizing practical and operational features. Accordingly, the study
deconstructs the elements of STEM classroom observation around four key dimensions: student
learning, teaching, classroom culture, and technology application; and constructs a three-dimensional
matrix of STEM classroom evaluation based on three aspects: evaluation design, evidence collection,
and evaluation implementation, which provides references to understand STEM classrooms, and

implement STEM teaching evaluation.

Key words: STEM education; teaching evaluation; classroom observation; teacher professional

development
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