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Background and Objectives:Nanolearning has emerged as a
transformative technology-driven approach in preservice teacher
professional development. By delivering compact, focused, and
sequential learning content, it addresses the evolving demands of
digital learning environments and the needs of future educators.
Bibliometric studies highlight the rapid growth of research in
nanolearning and microlearning, emphasizing emerging themes
including effectiveness evaluations, strategic applications, and
integration with generative Al-powered learning agents. This study
aims to conceptually, theoretically, and practically examine the
role of nanolearning in student-teachers education, within a
theoretical framework grounded in Ausubel’s meaningful learning,
Sweller’s cognitive load, Novak’s active learning, and Vygotsky’s
social interaction.Methods:This  narrative-analytic  review
analyzes both theoretical and empirical literature published
between 2005 (when the term was introduced) and 2025. Sources
were conceptually analyzed, categorized, and interpreted through
the selected theoretical lenses.Findings:The review identifies five
core educational outcomes supported by nanolearning for future
teachers:Enhanced meaningful learning: Micro-content tailored to
learners’ prior cognitive structure facilitates long-term retention
and smooth transfer of new knowledge (Ausubel).Strengthened
self-regulated learning: Bite-sized units with immediate feedback
allow preservice teachers to plan, monitor, and regulate their
learning.Reduced cognitive load: Breaking instruction into
discrete, single-objective micro-modules reduces unnecessary
mental overload, optimizing working memory (Sweller) Increased
active engagement: Short interactive learning moments and
real-time practice boost attentiveness and participation
(Novak).Targeted social interaction: Scaffolded feedback, peer
support, and guided collaboration situate learners within their Zone
of Proximal Development (Vygotsky).Recent qualitative studies
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also demonstrate that integrating nanolearning with generative Al-
powered teachable agents significantly enhances preservice
teachers’ technological pedagogical content knowledge (TPACK),
confidence in using Al tools in lesson planning, and SRL strategies
like goal setting and iterative refinement Conclusion:Despite
barriers such as digital divide, infrastructural limitations, and
resistance to adopting new pedagogical formats, nanolearning’s
flexibility, adaptability to different learning styles, immediate
feedback loops, and precision in micro-content design present it as
a leading instructional framework for the new era of teacher
education. Supported by both classical theories and contemporary
empirical findings, nanolearning consolidates meaningful, self-
regulated, cognitively balanced, and socially engaged professional
development in an efficient and effective manner.
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