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ABSTRACT

Integrating Artificial Intelligence (AI) into education, particularly in STEM disci-
plines, can revolutionize learning by providing personalized instruction, automating 
assessments, and enhancing student engagement. AI tools offer innovative approaches 
to content creation and knowledge dissemination, allowing educators and students 
to interact with learning materials in new and meaningful ways. AI-​driven adaptive 
learning environments support differentiated instruction, helping students develop 
critical thinking, problem-​solving, and inquiry-​based learning skills. Despite its 
advantages, AI implementation in education presents challenges, including ethical 
concerns, data privacy issues, and the need for teacher professional development. 
To maximize AI's potential while mitigating risks, educators must adopt a balanced 
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approach integrating human expertise with AI technologies, ensuring equity, trans-
parency, and inclusivity in learning.

INTRODUCTION

Artificial intelligence (AI) is an evolving interdisciplinary field used in educa-
tion to transform instructional and learning design, process, and assessment (Chen 
et al.,2024; Holmes et al., 2019; Hwang et al., 2020). The term “Artificial Intel-
ligence (AI)” refers to the design of programs that can perform tasks associated 
with human intelligence, such as learning, problem-​solving, and decision-​making. 
Recent advancements in machine learning have enabled generating more accurate 
digital content through Generative Artificial Intelligence (GenAI) (Gupta et al., 
2024). Generative AI is a form of intelligence that can independently generate new 
instructional material, content, images, sound, and video. It provides innovative 
methods for content production, enhances the search experience, and reshapes how 
information is generated and presented, thus becoming new entry points for online 
traffic (Lv, 2023).

The emergence of AI applications (i.e., ChatGPT) reveal innovative ways to 
produce and interact with content quickly and directly online (Kalota, 2024). Ap-
plications like ChatGPT have become widely spread and have various uses, ranging 
from creating logos to social media content and building graphic images (Hashmi & 
Bal, 2024). Generative AI tools like Midjourney and Stable Diffusion have proven 
their significant ability to develop creative outputs by transforming descriptive 
textual inputs into high-​level graphic media (Zhou & Lee, 2024). This indicates 
that these types of innovative applications can be highly relied upon to support the 
educational environment due to their substantial features and their ability to handle 
all types of content (Salinas-​Navarro et al., 2024; Al-​Rashaida, López-​Paz, Amayra, 
Lázaro, Martínez, Berrocoso, & Pérez, 2018).

It is worth mentioning that although ChatGPT, for example, is just one of many 
generative AI technologies, its impact on teaching and learning processes is sig-
nificantly positive. ChatGPT has made interaction more common and capable of 
generating innovative, non-​standard knowledge (Nikolopoulou, 2024). Additionally, 
the Gemini application has become one of the most widely used applications in ed-
ucation, and its effectiveness has been strongly confirmed, especially in the general 
education stages, particularly in secondary education (Karaca, 2024).

Incorporating generative artificial intelligence (GenAI) in education can help 
automate educational tasks, process large amounts of data, and provide predictive 
insights that lead to more innovative knowledge. This is based on the ability of 
generative AI to simulate human responses such as thinking, critical analysis, and 
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