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Abstract

The present study utilized a qualitative approach through research synthesis to identify
the types of essential content knowledge for science teachers in the era of artificial
intelligence. The data consisted of 48 peer-reviewed domestic and international articles
published in the last six years, systematically gathered and analyzed using Roberts’ six-
stage research synthesis framework through open, axial, and selective coding. The
findings revealed that essential content knowledge for science teachers can be
categorized into three main dimensions: content knowledge, pedagogical content
knowledge, and technological-pedagogical-content knowledge. The components of these
dimensions are enhanced by artificial intelligence, enabling active, personalized, and
interdisciplinary learning. Integrating these dimensions within the AI-TPACK
framework can provide a foundation for enhancing science teachers’ competencies.
Theoretically, this model is primarily based on constructivist and connectivist
approaches, with cognitive and behaviorist approaches serving as supportive
foundations, thus making elementary science education more effective.

Keywords :Content Knowledge, Essential Knowledge, Science Teachers, Artificial
Intelligence
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