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and omics data analysis, genetics education has entered a new phase characterized by
large volumes of complex data. In this context, traditional teaching methods have
become less effective. Utilizing artificial intelligence (Al) and bioinformatics offers an
innovative approach to elevate genetics education to an interactive, data-driven, and
analysis-focused level. This study responds to the growing demand for data-driven and
analytical training in genetics. Given the vast amount of genomic data and the
complexity of the required analyses, employing Al and bioinformatics tools can
significantly enhance the quality of education and research in this field. The aim of this
study is to investigate the impactful role of advanced Al and bioinformatics in
improving modern genetics education.

Method: This study was conducted as a narrative review. Scientific sources published
in PubMed, Scopus, Web of Science, and Google Scholar between 2005 and 2025 were
reviewed. Articles related to the use of Al and informatics in genetics education were
selected and analyzed using content analysis.

Results: The review results indicated that Al-based tools, including machine learning
algorithms, genomic language models, and adaptive training systems, significantly
contribute to personalizing education, simulating biological processes, and analyzing
genetic variants. Furthermore, practical training in bioinformatics skills—such as
working with genetic databases, analytical software, biological programming, and
applied biostatistics—empowers students to analyze complex genomic data. However,
the lack of digital educational resources and specialized instructors continues to pose a
major challenge in data-driven education.

Conclusion: The integration of Al and bioinformatics into genetics education offers an
innovative approach to training specialists in modern genetics. Developing localized
content, virtual training courses, and policies that align the education system with
technological advancements are effective strategies for enhancing the quality of
genetics education in Iran and similar countries.
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