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Abstract 
 

Artificial intelligence (AI) leverages mathematical algorithms to emulate human cognitive abilities, leading to a transformative impact on the 
education sector. Educators are at the front lines of implementing AI in the classroom. Recent scientific studies demonstrate the capacity of AI, 
particularly generative models like ChatGPT, to reshape various aspects of education. In a recent study, we showcased that the integration of 
both artificial intelligence, specifically ChatGPT, and interactive learning activities significantly enhances the engagement levels of STEM 
students enrolled in a General Biology course. Furthermore, this combined approach not only boosts student engagement but also demonstrates 
an improvement in their overall performance within the course. Building on preliminary studies, the objective of this review article is to delineate 
the diverse applications of generative AI in education. To achieve this objective, we conducted a thorough search across scientific databases, 
including Google Scholar, Science Direct, government websites, and other resources, to collect relevant papers. Our findings underscore the 
contributions of generative AI, exemplified by ChatGPT, in enabling students to generate innovative text for written assignments, providing 
personalized feedback, facilitating adaptive learning, enhancing accessibility to education by eliminating barriers for individuals with disabilities, 
and supporting research endeavors. 
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INTRODUCTION 

 
Artificial Intelligence (AI) utilizes mathematical algorithms to 
replicate human cognitive functions, revolutionizing the 
landscape of the education sector. The strategic importance of 
AI in education is increasingly acknowledged (Perrotta et al., 
2021; Chiu et al., 2022). Scientific reports emphasize AI's 
capacity as a potent learning tool, easing the burdens on 
educators and learners, thereby enhancing the overall 
educational experience (Walczak & Cellary, 2023; Sumakul et 
al., 2022; Kamalov et al., 2023). Educators are at the forefront, 
leveraging AI tools, including generative models like 
ChatGPT, to reshape various facets of the educational process. 
However, the integration of AI in education presents many 
challenges. Ethical and societal considerations include 
concerns related to privacy, bias, lack of human interaction 
have been highlighted in the literature. Furthermore, successful 
incorporation of AI demands a profound understanding of both 
the technology and the intricacies of the learning process.  
Despite these challenges, the potential of AI to personalize and 
enhance student learning experiences is evident.  
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In a recent study, we showcased that the integration of both 
artificial intelligence (AI), specifically ChatGPT, and 
interactive learning activities (animations, video analysis, 
computerized homework, innovative group discussions, study 
partners, and practice tests) significantly enhances the 
engagement levels of STEM students enrolled in a General 
Biology course. Furthermore, this combined approach not only 
boosts student engagement but also demonstrates an 
improvement in their overall performance within the course 
(Tchakoua et al., 2023). Another study from our research 
laboratory demonstrated that interactive learning activities 
such as video analysis, animations, innovative group 
discussions, and computerized Home Works significantly 
enhances the engagement levels of STEM students enrolled in 
an anatomy and physiology course (Yedjou et al., 2022). We 
currently employ "Lumen5" for crafting innovative videos 
showcasing various class activities, including video 
announcements, presentations, and recorded lessons. Lumen5 
stands out as an AI-driven platform, enabling businesses and 
content creators to generate compelling and polished video 
content. Its user-friendly interface and powerful features 
streamline the video creation process, enabling users to 
effortlessly convert written content into captivating visual 
narratives. Emerging areas of AI in education, including virtual 
reality education and educational game design, hold substantial 
promise for enhancing student engagement and improving 



learning outcomes(Vijay Kumar Vyas, 2023), (Wang et al., 
2023). Building on preliminary studies, the objective of this 
review article is to delineate the diverse applications of 
generative AI in education, acknowledging both its 
transformative potential and the critical considerations required 
for responsible implementation. 
 
Approaches 
 
This review delves into articles published between 2020 and 
2023 in the Web of Science database, specifically focusing on 
the advancements of AI in education. Systematic literature 
searches were executed on peer-reviewed publications using 
key terms such as artificial intelligence, education, ChatGPT, 
and ethical issues. These searches spanned scientific databases, 
including Google Scholar, Science Direct, government 
websites, and other resources, to gather pertinent papers. The 
research aims to address the following questions: (1) What has 
been the recent evolution of AI in the field of education? (2) 
What advantages does AI offer in educational settings? (3) 
What ethical considerations surround the use of AI in 
education? 
 
RESULTS AND DISCUSSION 
 
The results of this review article highlight the contributions of 
generative AI, as exemplified by ChatGPT, in empowering 
students to create innovative text for written assignments, 
offering personalized feedback, facilitating adaptive learning, 
improving accessibility to education by removing barriers for 
individuals with disabilities, supporting research efforts and 
data analysis. Figure 1 highlights the potential benefits of AI in 
education. 
 

 
 

Figure 1. Potential benefits of AI in education 
 
Recent evolution of artificial intelligence in the field of 
education 
 
In recent years, natural language processing (NLP) has 
achieved notable progress in diverse practical applications, 
including speech and entity recognition, summarization, 
language translation, and text generation (Aljanabi, 2023; 
Rahman & Watanobe, 2023). Representing a groundbreaking 
large language model (LLM), ChatGPT excels in generating 
text while maintaining a human-like conversational style (Xiao 
et al., 2023). Developed by OpenAI, ChatGPT, the AI text-
generating chatbot, has gained global acclaim. Initially 
designed to boost productivity in tasks like essay and code 
writing through concise text prompts, it has evolved into a 
versatile tool adopted by over 92% of Fortune 500 companies 

to address a wide range of needs (Minelle & Stolfi, 2023; 
Darkhabani et al., 2023).This state-of-the-art artificial 
intelligence chatbot employs advanced deep learning 
techniques, undergoing extensive training on a vast corpus of 
online text data(Kung et al., 2023), (Rudolph et al., 2023). 
GPT, or Generative Pre-trained Transformer, empowers the 
chatbot to comprehend human-provided inputs and generate 
response text closely resembling human language. This 
capability renders it exceptionally challenging to distinguish 
between text generated by a human and that produced by the 
AI (Kung et al., 2023), (Thorp, 2023). 
 
Advantages of AI in Educational Settings 
 
A recent scientific study demonstrated the programming 
capabilities of ChatGPT for solving numerical problems by 
generating code, debugging and improving code written by 
humans, completing code, and rewriting code in different 
programming languages(Malinka et al., 2023). Other studies 
demonstrated the effectiveness of ChatGPT to handle 
programming assignments, exams, and homework using 
collected data (Kashefi & Mukerji, 2023), (Jaber et al., 
2023).Presently, ChatGPT plays a pivotal role in supporting 
teaching and learning. It guides learners through their 
educational journey in a timely manner, generates interactive 
learning materials such as computerized tests, engaging tasks, 
videos, and animations (Kasneci et al., 2023). Additionally, it 
assists teachers in evaluating student work and providing 
constructive feedback (Gonsalves, 2023). Moreover, ChatGPT 
facilitates online discussions and collaborations between 
instructors and students (Ali et al., 2023). Furthermore, it 
contributes to the establishment of individualized instructional 
resources and study plans tailored to each learner's unique 
requirements and interests (Baidoo-Anu & Owusu Ansah, 
2023). Many benefits of using AI in education are listed in 
figure 1. 
 
AI Ethical Concerns and Implications in Education 
 
There is still a lot to learn about the capabilities and limitations 
of AI in education. Therefore, careful consideration should be 
given to the ethical implications of employing generative AI, 
like ChatGPT, in education. The ethical challenges arising 
from AI are a significant worry for researchers and educational 
practitioners alike. Although AI has notably progressed 
recently, primarily due to more affordable processing and 
increased data accessibility, there remains a significant risk of 
individual student data being exposed, shared, or misused. This 
ongoing concern necessitates constant vigilance from AI 
engineers as they navigate the access, evaluation, and sharing 
of big data and the outcomes of data analysis (Pilot, 2020), 
(Alam & Mohanty, 2022), (“Chinese Higher Education 
Entering the Age of Artificial Intelligence: Opportunities, 
Challenges and Prospects,” 2023).  Moreover, AI in education 
presents additional challenges, encompassing issues related to 
bias, privacy, potential job displacement due to automation, 
security risks from hacking, and a lack of human-like creativity 
and empathy. For example, if the training data show bias 
towards a particular group of the population, the resulting 
model may produce unfair and discriminatory outputs. Hence, 
ensuring diversity and balance in the training data is 
imperative. It's important to be aware that AI language models, 
like ChatGPT, can have the capacity to generate fake news, 
hate speech, and other harmful content. Table 1 summarizes 
the major ethical concerns of AI in education. 
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Addressing AI Ethical Concerns in Education 
 
The integration of AI in education introduces a range of ethical 
and societal considerations that necessitate careful 
examination. Addressing these ethical concerns requires a 
collaborative effort involving various stakeholders that should 
include policymakers, scientists, educators, developers, and 
other participants in the AI ecosystem. To navigate the 
complexities, all stakeholders should collectively explore the 
potential implications of AI in education and formulate 
guidelines that prioritize crucial aspects such as student 
privacy, regulation, security, fairness, and transparency. 
Crucially, involving students in the development and 
implementation of AI-assisted systems is paramount to 
ensuring alignment with community values and needs. Several 
actionable steps that can be taken to address these ethical 
concerns include the following: (1) Stakeholders should 
collaborate to establish comprehensive ethical frameworks and 
guidelines. These should encompass a shared vision, 
principles, and values, serving as a foundation for the ethical 
design, deployment, use, and impact of AI in education. (2) 
Implementing ethical practices and standards. This can be done 
by translating ethical frameworks into tangible actions, 
stakeholders should establish and adhere to ethical practices 
and standards. This operationalization ensures that AI systems 
in education consistently exhibit ethical performance and 
behavior. (3) Conducting rigorous testing and evaluations of 
AI-assisted systems are essential to guarantee their fairness, 
lack of bias, and overall effectiveness. This process should be 
ongoing to address emerging issues and refine system 
performance continually. (4)  Enhancing ethical governance 
and regulation: This can be done by providing a robust legal 
and institutional framework, stakeholders must focus on 
strengthening ethical governance and regulation. This 
approach ensures the accountability and responsibility of all AI 
actors involved in education. By adopting these measures, 
stakeholders can foster the responsible and ethical use of AI in 
education, safeguarding the well-being of students and 
maintaining the integrity of educational processes. 
 
Conclusion 
 
This review article centers on ChatGPT, a recently launched 
large language model by OpenAI. The exploration within 
delves into the manifold applications of generative AI, 
focusing particularly on ChatGPT in the field of education. 
Our investigation reveals that ChatGPT empowers students by 
enabling them to create innovative text for written 
assignments, provides personalized feedback, facilitates 
adaptive learning, removes barriers for individuals with 
disabilities, and contributes to research initiatives.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
This study highlights that the integration of AI in education has 
the potential to personalize and enhance student learning 
experiences, as indicated by a variety of AI-assisted systems 
developed for personalized learning, adaptive testing, 
intelligent tutoring, learning analytics, and content creation 
(Black, 2023), (Rahm & Rahm-Skågeby, 2023). These systems 
leverage AI to tailor the learning experience to the unique 
needs of each student, ultimately aiming to improve learning 
outcomes (Li & Yang, 2022), (Mendapara et al., 2021). 
However, further research is imperative to fully comprehend 
the capabilities and limitations of AI in education. Addressing 
ethical and societal implications, such as concerns about 
privacy and bias, implementing ethical practices and standards, 
enhancing ethical governance and regulation are crucial for the 
responsible integration of AI in educational settings(Ali et al., 
2023), (Cotton et al., 2023), (Michel-Villarreal et al., 2023). 
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