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January 2, 2025 : Artificial intelligence technology, in conjunction with educational approaches
. and programs, has experienced significant growth and development. However, the
application of artificial intelligence in STEM educational programs has not yet been
fully identified. This research aims to identify studies conducted regarding the
- | trends and impacts of artificial intelligence technologies in STEM-centered
March 5, 2025 educational programs.

: This research was conducted using a systematic review method.
After searching external databases such as Scopus, ProQuest, Science Direct, Wiley,
Springer, and Web of Science, as well as domestic databases like Noormags, Maglran,
and the Scientific Information Center of Jihad University, a total of 20 articles were

reviewed based on keywords and inclusion and exclusion criteria.

Educational robots were the most common artificial intelligence
technology in STEM education. The application of artificial intelligence technologies
in STEM-centered educational programs has positively impacted programming

: knowledge, problem-solving, collaboration, communication, decision-making,
STEAM, Artificial critical and analytical thinking, particularly computational thinking, as well as deep
understanding and increased motivation for learning. Of the studies related to the

January 21, 2025

,II,nte}lll lgtince application of artificial intelligence technologies in STEM educational programs, 30%
Egc ng og};, were focused on elementary education, 25% on higher education, and 22% on early
ucationa

childhood education. Furthermore, 50% of the research was conducted using
program quantitative methods, 20% using qualitative methods, and 30% using a mixed-
methods approach.

: The integration of artificial intelligence in STEM-
based educational programs has positive outcomes and implications for meeting the
timely needs of educational systems. However, there is a pressing need for further
research, particularly utilizing mixed-methods approaches.

This study provides a coherent and novel
understanding of the trends and applications of artificial intelligence technology in
STEM-based educational programs. It can also serve as a guide for educational
planners in utilizing artificial intelligence technology in education and directing
future research in this area.
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Educational systems play a significant role in preparing, empowering, and equipping individuals with
skills to meet the new demands of societies. Among the essential skills required in today’s
communities are problem-solving, creativity, and critical thinking. To enable learners to acquire such
skills, educational systems are striving to utilize various strategies, methods, and technologies. The
STEAM (Science, Technology, Engineering, Arts, and Mathematics) educational strategy is recognized
as crucial for developing 21st-century skills and has stimulated teachers and educators to explore new
learning ideas (Hsu et al., 2021). Furthermore, the integration of modern technologies, such as artificial
intelligence, alongside the STEAM approach has created opportunities for enhanced learning. This
has led to a series of research studies focused on artificial intelligence technology and STEAM
education, which have increased in recent years. However, most of the studies conducted are
scattered, resulting in a certain disorder in the research trajectory. Therefore, identifying the
potential applications of artificial intelligence technologies in STEAM education bridges the gap
between theoretical research and practical implementation, providing a clear roadmap for educators
and teachers to achieve their desired objectives. This understanding also aids in preparing the next
generation of STEAM educators, recognized as specialists in this field, by facilitating interdisciplinary
insights and informing policy-making and funding decisions (Corbett & Spinello, 2020; Mohana et al.,
2022). Consequently, the present study aims to conduct a systematic review on the trends and effects
of artificial intelligence technologies on STEAM education.

The methodology of this study is a systematic review, conducted using the PRISMA 2020 guidelines.
reputable journals and articles from the years 2019-2024 were collected based on keywords from
databases. Ultimately, 20 articles were included in the study after undergoing a review process based
on inclusion and exclusion criteria. To ensure the reliability and consistency of the research, the
agreement among evaluators was calculated at 96%. Any discrepancies were examined by the
evaluators using Publish or Perish software, and all criteria of this software were matched with the
evaluators' desired criteria.

The Countries such as South Korea, China, and Spain have been at the forefront of applying artificial
intelligence technologies in STEAM education. In contrast, countries like the United States, Taiwan,
Brazil, and Singapore are recognized as emerging research nations in this field. 30% of the studies
focused on elementary education, while another 25% concentrated on secondary education, which
included various intervening factors. The remaining studies were distributed between early childhood
education (22%) and higher education (23%). Quantitative methods were preferred in 50% of the
studies (see Figure 2). Additionally, 20% of the studies employed qualitative methods, while 30%
utilized a mixed-methods approach. Software and hardware robots based on artificial intelligence
were identified as the most widely used Al technologies in STEAM education. Furthermore, the
application of artificial intelligence technologies in STEAM education has positively impacted
students' learning outcomes, including increased programming knowledge, problem-solving skills,
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collaboration, communication, decision-making, critical and analytical thinking—especially
computational thinking—deep understanding, and enhanced motivation for learning.

Conclusion

The integration of artificial intelligence in the STEAM-Centered Educational Program can yield
positive outcomes and implications for educational systems and the achievement of their goals.
Additionally, there is a need for qualitative and mixed-methods research in the context of using
artificial intelligence in the STEAM education Program to gain a richer understanding of the
experiences of students and educators in interacting with Al technologies..
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