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ABSTRACT

The emergence of generative artificial intelligence (AI) based on large language
models (LLMs) has become a key driver of educational transformation in
the digital era. While generative Al has great potential to enhance learners’
competencies, it is necessary to assess whether Al-integrated activities are
designed to strengthen both students’ capabilities and teachers’ technology
integration skills. This study systematically analyzed 53 educational studies
conducted between 2023 and September 2025 using the PICRAT framework,
which classifies teaching and learning activities according to students’ levels
of technology use (PIC) and teachers’ levels of technology integration (RAT).
The results showed that Al-integrated teaching and learning activities were
categorized into four types—acquiring knowledge, facilitating competence,
personalized learning support, and collaboration/co-creation—with
collaboration and co-creation being the most common. Students’ use of
technology was primarily at the Interactive level, while teachers’ integration
was concentrated at the Amplification level. Based on these findings, the study
suggests that future Al-integrated education should move beyond efficiency-
oriented applications toward transformative practices that engage Al as a
collaborative learning partner.

Keywords Al-integrated education, Generative Al, Generative Al-based Teaching and
Learning activity, PICRAT Model
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