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ABSTRACT:  

Artificial Intelligence (AI) has transformed education through various applications, including Generative 

Artificial Intelligence (AIGC), Chatbots, Intelligent Tutoring Systems (ITS), and Large Language Models 

(LLMs). Key applications included personalized learning support through chatbots and ITS, generative AI for 

writing assistance and assessment, AI-driven predictive models, and innovative approaches like project-based 

and game-based learning. Advantages highlighted were efficiency enhancement, inspiration and creative 

support, personalized learning experiences, and automation of repetitive tasks. However, challenges persisted, 

including academic integrity concerns, potential suppression of creativity and critical thinking, inaccurate or 

biased information, overemphasizing outcomes over processes, and accessibility and fairness issues. 

Additionally, researchers’ perspectives on AIGC emphasized its transformative potential while underscoring 

ethical considerations. The paper concluded with reflections on educators’ responsibilities in embracing AI, 

fostering AI literacy, and promoting equitable and ethical integration of AI tools in education. CCS 

CONCEPTS: Computing methodologies → Artificial intelligence 

Keywords: Artificial Intelligence (AI); Generative Artificial Intelligence (AIGC); Large Language Models 

(LLMs); chatbots; Intelligent Tutoring Systems (ITS); ChatGPPT; application; advantage; challenge; education 

INTRODUCTION 

Artificial Intelligence (AI) is a branch of computer science that aims to develop computer systems or solutions 

that simulate human intelligent behavior. The development of AI technology has evolved from early rule-based 

systems to recent advancements in machine learning and deep learning. In the early 21st century, AI technology 

made significant progress due to the rapid development of big data, algorithms, and computational power [1]. 

In recent years, generative AI has emerged as a new branch of AI technology, attracting widespread attention. 

Generative AI refers to AI systems that generate new content (such as text, images, and audio) rather than 

simply analyzing and recognizing existing content. The development of generative AI has benefited from 

breakthroughs in deep learning techniques, particularly the emergence of models such as Generative 

Adversarial Networks (GANs) [2] and Variational Autoencoders (VAEs) [3]. 

At the end of 2022, the large-scale language model ChatGPT [4], launched by OpenAI, ignited enthusiasm for 

generative AI. ChatGPT demonstrated efficient natural language understanding and generation capabilities, 

engaging in fluent conversations with humans and completing complex writing tasks. Subsequently, tech giants 

such as Google, Microsoft, and Anthropic launched their generative AI models and products. These generative 

AI tools showed potential applications in education, research, business, and other fields, sparking widespread 

discussion and reflection on the AI era across various sectors of society [5]. 
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Following the emergence of ChatGPT, there was a surge in AI-related research, particularly generative AI, at 

mainstream educational technology academic conferences hosted by IEEE and ACM. Scholars and educators 

from around the world gathered to explore the applications of AI in education, indicating that AI was 

transforming the broader educational environment. 

This paper primarily focuses on research on AI applications in teaching that appeared at international 

educational technology academic conferences These studies covered various application scenarios of generative 

AI in education and analyzed their advantages and disadvantages. Additionally, the attitudes of international 

researchers towards generative AI were reflected in conference discussions. 

Applications for AI in Education 

Chatbots and Intelligent Tutoring Systems for Learning Support 

Research on AI chatbots and Intelligent Tutoring Systems (ITS) was widely presented at international academic 

conferences, as they could provide personalized support to students and enhance learning outcomes [6]. These 

systems could offer tailored tutoring and question-answering services based on students’ needs and learning 

styles [1]. For example, researchers used chatbots in chemistry online courses to provide question-answering 

and tutoring, helping students better understand course content and improve learning efficiency [7]. Moreover, 

providing personalized tutoring based on students’ learning styles could make it easier for them to grasp 

knowledge and increase their learning interests [8]. 

Generative AI in Writing and Assessment 

Generative AI, such as ChatGPT, could be applied to writing assistance, improving learning efficiency [9]. 

These AI tools could automatically generate high-quality articles or reports based on topics or keywords. For 

instance, applying ChatGPT to technical writing assignments in chemical engineering education could provide 

students with writing ideas and reference examples, helping them better organize article structures and enhance 

their writing skills [10]. At the same time, teachers could also use generative AI to quickly generate writing 

assessments and feedback, saving grading time and improving teaching efficiency [6]. 

AI Predictive Models in Education 

Machine learning and deep learning could be used to predict students’ learning performance and engagement. 

By analyzing students’ historical learning data, behavioral patterns, and personal characteristics, AI models 

could predict students’ future learning performance and identify potential learning difficulties or risks [11]. 

Relevant research explored the effectiveness of machine learning algorithms in predicting student performance 

[12] and how to use student engagement data to predict learning outcomes [13]. These predictive models could 

help teachers promptly adjust teaching strategies and provide targeted assistance and interventions to students, 

improving teaching quality and student learning effectiveness. 

Ethics and Accessibility in AI Applications 

When developing and using AI educational tools, it was necessary to consider ethical issues and accessibility 

challenges. Privacy protection and data security were essential ethical concerns in AI applications. For example, 

researchers explored how to incorporate privacy and data protection considerations into developing AI tools to 

ensure that students’ personal information was not misused or leaked [14]. At the same time, the accessibility 

of AI educational tools was also an important issue [15]. Researchers investigated how to ensure that students 

with disabilities could use AI educational tools equally, bridging the digital divide and promoting educational 

equity [16]. 

AI-Supported Project-Based and Game-Based Learning 

AI tools could enhance the experience of project-based and game-based learning, especially in IT and STEM 
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education. By combining AI technology with project-based learning and gamification, students could be 

provided with more realistic, interactive, and challenging learning experiences. Relevant research’s explored 

how AI-enhanced game-based learning promoted skill development in IT project management and how to use 

project-based learning to teach students to use generative AI to enhance learning outcomes [17,18]. These 

innovative teaching methods could increase students’ learning motivation and engagement while cultivating 

their innovative thinking and problem-solving abilities [19]. 

Advantages of Generative AI 

Efficiency Enhancement 

Generative AI tools have demonstrated the potential to enhance efficiency significantly in various educational 

tasks. These tools could automate daily repetitive tasks, allowing teachers to focus on higher-level teaching 

activities that require human expertise and judgment. 

For instance, tasks such as automatic grading of assignments, generating teaching resources like practice 

questions and explanations, and providing question-answering tutoring could be realized through AI tools [20]. 

By leveraging the power of natural language processing and machine learning algorithms, generative AI could 

quickly analyze large volumes of data, identify patterns, and generate relevant content. This automation 

capability significantly reduced teachers’ workload, freeing their time for more meaningful interactions with 

students and lesson planning. 

Moreover, the efficiency gains extended beyond individual classrooms. AI-assisted content generation could 

facilitate the development of standardized teaching materials and assessments across educational institutions, 

promoting consistency and quality in education delivery [21]. 

Inspiration and Creative Support 

Generative AI has shown remarkable potential as an idea generator or creative catalyst, helping students or 

teachers generate new ideas and fostering creativity. In the context of writing instruction, AI tools could provide 

students with rich writing prompts, diverse examples, and even entire passages that could inspire their 

compositions [22]. AI could broaden their horizons and stimulate their imagination by exposing students to 

various writing styles, topics, and structures. 

Furthermore, AI’s ability to generate content based on specific parameters or constraints could encourage 

students to think outside the box and explore unconventional approaches to writing [23]. Similarly, in 

instructional design, AI could recommend innovative teaching methods, activities, and resources to teachers 

based on their subject matter and learning objectives. By analyzing vast databases of educational content and 

best practices, AI could identify novel combinations and suggest creative solutions that teachers might not have 

considered otherwise. This creative support could inspire teachers to experiment with new pedagogical 

strategies and create more engaging learning experiences for their students. 

Enhanced Student Learning Experience 

The personalized teaching capabilities of AI technology have the potential to significantly enhance student 

learning experiences by providing individualized learning assistance tailored to each student’s specific needs. 

Generative AI tools could analyze students’ learning behaviors, performance data, and interaction patterns to 

identify their unique learning characteristics, strengths, and areas for improvement [24]. Based on this analysis, 

AI systems could generate personalized learning resources, such as adaptive practice questions, targeted 

explanations, and recommended reading materials, that cater to each student’s learning style and pace. This 

individualized approach could help students learn more efficiently by focusing on the content and skills that are 

most relevant and challenging for them. 

Moreover, AI-based tutoring systems provide immediate feedback and guidance, helping students to identify 
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and correct misconceptions in real-time. This timely support could prevent students from getting stuck or 

discouraged, fostering a more positive and engaging learning experience [25]. By adapting to each student’s 

needs and providing personalized support, generative AI can create a more inclusive and effective learning 

environment that enables all students to reach their full potential. 

Automation of Repetitive Tasks 

Generative AI has demonstrated remarkable capabilities in automating repetitive tasks in education, reducing 

the burden on teachers and enabling them to focus on higher-level aspects of teaching. AI tools could 

automatically handle a wide range of time-consuming tasks, such as generating practice questions, explaining 

academic concepts, and even grading specific assignments. For example, AI algorithms could analyze the 

content of a course and generate a large pool of practice questions that cover the key concepts and skills. These 

questions could be automatically delivered to students through online platforms, providing ample opportunities 

for self-directed learning and reinforcement [26]. 

Furthermore, AI-assisted grading tools could automatically evaluate certain types of student work, such as 

multiple-choice questions or short-answer responses, based on predefined rubrics and criteria. This automation 

could significantly reduce the time teachers spend on grading, allowing them to provide more personalized 

feedback and support to individual students. By taking over these repetitive tasks, generative AI could help 

teachers focus on the more creative and interpersonal aspects of teaching, such as designing engaging lesson 

plans, fostering critical thinking skills, and building meaningful relationships with their students. 

Challenges of Generative AI 

Academic Integrity Issues (Plagiarism Risks) 

One of the significant challenges posed by generative AI in education is the potential for students to misuse these 

tools to complete assignments or solve problems in tests, leading to academic integrity issues [27]. As AI tools 

become more sophisticated and accessible, there is a growing concern that students may rely on them excessively 

to generate answers or solutions without truly understanding the underlying concepts or engaging in the learning 

process [28]. For example, students might input a question or prompt into an AI tool and copy the generated 

response verbatim without critically evaluating its accuracy or relevance. This behavior could lead students to 

receive high grades for work they did not genuinely produce or comprehend. Moreover, if AI-generated content 

becomes indistinguishable from human-created work, it may become increasingly difficult for teachers to detect 

and prevent cheating. 

This could undermine the integrity of assessments and the overall credibility of educational qualifications. 

Furthermore, when students become overly reliant on AI tools to complete their academic work, they may fail 

to develop essential skills such as critical thinking, problem-solving, and original ideation. These skills are 

crucial not only for academic success but also for their future careers and personal growth. Therefore, educators 

and educational institutions must develop strategies and policies to promote responsible use of AI tools, foster 

academic integrity, and ensure that students genuinely learn and demonstrate their knowledge and abilities. 

Suppression of Creativity and Critical Thinking 

Another significant challenge associated with generative AI in education is the potential suppression of 

creativity and critical thinking among students. When students become overly reliant on AI tools to generate 

ideas, answers, or solutions, they may become less inclined to engage in their original thinking and analysis. 

Instead of grappling with complex problems or exploring multiple perspectives, students might be tempted to 

accept the AI-generated content without questioning its assumptions, limitations, or alternatives [22]. This 

passive acceptance could lead to a diminished capacity for creative problem-solving and innovative thinking as 

students become accustomed to letting AI do the heavy lifting. 

Moreover, the ease and speed with which AI can generate seemingly plausible answers may discourage students 
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from engaging in the more effortful critical thinking process. They may be less likely to challenge the 

information presented by the AI, examine the evidence and reasoning behind it, or consider counterarguments 

and alternative viewpoints. 

This lack of critical engagement could hinder the development of essential skills such as logical reasoning, 

argumentative analysis, and evidence-based decision-making. Furthermore, the homogenizing effect of AI-

generated content may reduce the classroom’s diversity of ideas and perspectives. Suppose students all rely on 

similar AI tools and inputs. In that case, they may converge on a narrow range of responses and solutions, stifling 

the richness of intellectual discourse and debate essential for academic growth and innovation. 

To mitigate these risks, educators must encourage students to use AI tools as a starting point for further 

exploration and critical analysis rather than an endpoint. They should emphasize the importance of questioning, 

challenging, and building upon the AI-generated content and foster a classroom culture that values original 

thinking, creativity, and intellectual curiosity. 

Inaccurate or Biased Information 

A significant challenge posed by generative AI in education is the potential for these tools to generate 

inaccurate, misleading, or biased information, which could negatively impact students’ learning and 

understanding of the subject matter. Although AI models have made remarkable progress in recent years, they 

are still prone to making errors or perpetuating biases in the data they were trained on. For example, an AI tool 

might generate an explanation for a scientific concept that contains factual inaccuracies or oversimplifications, 

leading students to develop misconceptions or incomplete knowledge [29]. Similarly, AI-generated content 

may reflect societal biases related to gender, race, or other demographic factors, reinforcing stereotypes or 

promoting a skewed perspective on specific issues. This is particularly concerning fields such as history, social 

sciences, and literature, where the interpretation and presentation of information can have significant social and 

political implications. Moreover, the “black box” nature of many AI algorithms makes it difficult for educators 

and students to understand how the generated content was produced and to identify potential sources of error 

or bias. 

This lack of transparency can make it challenging to critically evaluate the reliability and credibility of AI-

generated information, leaving students vulnerable to accepting inaccurate or biased content as truth. To mitigate 

these risks, educators must emphasize the importance of factchecking, cross-referencing, and critically 

evaluating any information generated by AI tools. They should encourage students to consult multiple sources, 

including human experts and reputable publications, to verify the accuracy and completeness of AI-generated 

content. Furthermore, educators should foster media literacy skills, teaching students to recognize and question 

potential biases in the information they encounter, whether it comes from AI tools or other sources. Finally, the 

developers of AI tools must prioritize the transparency, accountability, and fairness of their algorithms, working 

to minimize biases and errors in the generated content and providing clear explanations of how the content was 

produced. 

Focus on Results Rather Than Learning Processes 

Another challenge of generative AI in education is the potential for students to become overly focused on the 

results of completing tasks while neglecting the crucial learning processes that lead to those results. Students 

relying heavily on AI tools to generate answers, solutions, or entire assignments may miss valuable 

opportunities to actively engage with the subject matter, develop their understanding, and acquire essential 

skills [20]. For example, suppose a student uses an AI tool to generate an essay on a given topic automatically. 

In that case, they may receive a high grade for the final product without going through the essential steps of 

researching, analyzing, synthesizing information, organizing their thoughts, and constructing a coherent 

argument. Focusing on results over process can lead to a superficial understanding of the material, as students 

may not have grappled with the underlying concepts, theories, or methodologies essential for deep learning and 

long-term retention. 
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Moreover, when students become accustomed to using AI tools as a shortcut to complete assignments, they 

may fail to develop crucial metacognitive skills such as planning, monitoring, and evaluating their learning 

progress. These skills are essential for academic success and lifelong learning, as they enable students to take 

ownership of their education, identify areas for improvement, and adapt their strategies accordingly. To address 

this challenge, educators must emphasize the importance of the learning process and actively engage students 

in hands-on, experiential learning activities that require them to think critically, solve problems, and construct 

their knowledge. They should design assessments that evaluate the end products and the processes and skills 

involved in creating them, such as research, analysis, collaboration, and reflection. Furthermore, educators 

should provide guidance and feedback that helps students see the value of the learning process rather than just 

the outcomes. By fostering a growth mindset and emphasizing the importance of effort, perseverance, and 

continuous improvement, educators can help students develop a more holistic and meaningful approach to 

learning beyond simply achieving good grades or completing tasks. 

Fairness and Accessibility Issues 

A critical challenge associated with using generative AI in education is the potential for these tools to exacerbate 

existing inequalities and create barriers to access for certain groups of students. As AI technologies become 

increasingly prevalent in educational settings, there is a risk that not all students will have equal opportunities 

to benefit from these tools, widening the educational divide. One primary concern is the issue of access to 

technology and infrastructure. Students from low-income households, rural areas, or underserved communities 

may not have reliable access to the devices, internet connectivity, or software necessary to use AI tools 

effectively [30]. This lack of access can put these students at a significant disadvantage compared to their peers 

with more resources. Moreover, even when students have access to AI tools, there may be disparities in their 

ability to use them effectively due to differences in digital literacy skills, language proficiency, or learning 

disabilities. For example, students who are not native speakers of the language used by the AI tool may struggle 

to understand the generated content or communicate their ideas effectively. Similarly, students with visual, 

auditory, or cognitive impairments may face additional barriers when using AI tools not designed with 

accessibility in mind. 

These disparities in access and usability can lead to unequal educational outcomes, as some students may be 

able to leverage the benefits of AI tools to enhance their learning and academic performance while others are 

left behind. To address these fairness and accessibility issues, educators and policymakers must work together 

to ensure that all students have equitable access to AI technologies and the support they need to use them 

effectively. This may involve investing in technology infrastructure and resources for underserved schools and 

communities, providing training and support for teachers to integrate AI tools into their teaching practices, and 

designing AI tools with accessibility and inclusivity in mind. Furthermore, educators must proactively identify 

and address any disparities in student outcomes that may arise from AI tools and work to provide targeted 

interventions and support for struggling students. By prioritizing fairness and accessibility in implementing 

generative AI in education, we can work towards a more equitable and inclusive educational system that enables 

all students to thrive in the age of artificial intelligence. 

Researchers’ Attitudes Towards Generative AI 

At international academic conferences, we observed diverse opinions on the role of generative AI in education. 

While some scholars and audience members raised concerns during Q&A sessions, such as the risk of 

plagiarism facilitated by AI, a more prominent focus was on the potential benefits AI could bring to educational 

practices. Many researchers highlighted the opportunities generative AI presents, advocating for its exploration 

to transform teaching methodologies and enhance educational quality and efficiency. 

During one session at an academic conference, a professor emphasized the importance of shifting the narrative 

from concerns to opportunities, advocating for fostering an inclusive academic culture that embraces generative 

AI as a tool for improvement rather than a source of detriment. This perspective, widely shared among attendees, 

underscores the prevailing belief that while it is essential to address potential drawbacks, leveraging the 

advantages of generative AI should be the primary focus of research and implementation efforts in education. 
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Reflections and Prospects for Educators 

Maintaining an Open Attitude Toward AI Technology 

Educators should view AI technology with an open mindset, recognizing its potential risks and challenges while 

actively exploring how to use AI’s advantages to revolutionize teaching methods and improve teaching quality. 

This requires educators to continuously learn and update their knowledge structures, deeply understand the 

development and application of AI technology, and make adequate preparations. By staying informed about 

the latest advancements in AI and its potential applications in education, educators can better adapt to the 

changing landscape and harness the power of AI to enhance learning experiences for their students. 

Understanding AI Technology to Embrace Educational Transformation 

By fully understanding AI technology, educators could better respond to future educational transformations and 

provide students with higher-quality and more personalized learning experiences. This required educators to 

embrace change, actively participate in AI education research and practice, continuously explore and innovate 

teaching models, and adapt to the new educational ecosystem. Educators should seek opportunities to 

collaborate with AI experts, attend workshops and conferences, and engage in professional development 

activities to deepen their understanding of AI and its educational implications. By doing so, they can develop 

the necessary skills and knowledge to effectively integrate AI into their teaching practices and create innovative 

learning environments that cater to the diverse needs of their students. 

Collaborating to Promote the Development of Education 

Educators should work together to welcome the arrival of the AI era and jointly promote education 

development. This required collaboration among the education community, technology industry, and 

policymakers, strengthening cross-disciplinary exchanges and cooperation, formulating corresponding policies 

and standards, creating a favorable AI education ecosystem, and ultimately realizing the widespread application 

of AI technology in education. Educators should actively engage in dialogue with stakeholders from various 

sectors to address the challenges and opportunities presented by AI in education. By fostering partnerships and 

collaborations, educators can contribute to developing best practices, guidelines, and frameworks that ensure 

the responsible and ethical use of AI in education while advocating for policies and investments that support 

the integration of AI in teaching and learning. 

Empowering Students with AI Literacy 

As AI becomes increasingly prevalent in various aspects of life, educators must empower students with AI 

literacy. This involves teaching students about the technical aspects of AI and helping them develop critical 

thinking skills to navigate the ethical and social implications of AI. 

Educators should incorporate AI literacy into their curricula, allowing students to explore AI technologies, 

understand their potential benefits and risks, and develop the necessary skills to utilize AI tools in their learning 

and future careers effectively. By fostering AI literacy among students, educators can prepare them to become 

informed and responsible citizens in an AI-driven world, capable of harnessing the power of AI for personal 

and societal growth while also being aware of its limitations and potential pitfalls. 

Embracing a Lifelong Learning Mindset 

The rapid advancement of AI technology requires educators to embrace a lifelong learning mindset. As AI 

continues to evolve and transform the educational landscape, educators must be willing to continuously update 

their knowledge and skills to stay ahead of the curve. This involves actively seeking professional development 

opportunities, engaging in self-directed learning, and participating in communities of practice where they can 

share experiences and learn from their peers. By cultivating a growth mindset and a commitment to ongoing 

learning, educators can adapt to the changing demands of the AI era and provide their students with the most 
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up-to-date and relevant knowledge and skills needed to succeed in a rapidly evolving world. 

CONCLUSIONS 

The application of AI technology in education has become a topic of great significance and interest. The rapid 

development of AI education research in mainstream educational technology academic conferences is a 

testament to AI’s profound impact on the education sector. This paper has explored the various applications of 

AI in education, including chatbots and intelligent tutoring systems for learning support, generative AI in 

writing and assessment, AI predictive models, ethics and accessibility considerations, and AI-supported project-

based and game-based learning. The advantages of generative AI have been highlighted, such as efficiency 

enhancement, inspiration and creative support, personalized learning experiences, and automation of repetitive 

tasks. However, the challenges associated with AI in education, including academic integrity issues, 

suppression of creativity and critical thinking, inaccurate or biased information, overemphasis on results rather 

than learning processes, and fairness and accessibility concerns, have also been addressed. 

The paper has also discussed the attitudes of international researchers towards generative AI, as observed by the 

authors at academic conferences. While some scholars expressed concerns about the potential negative impacts 

of AI, such as its use for plagiarism, most researchers focused on leveraging the positive effects of AI in 

education. The consensus among international researchers was that generative AI can revolutionize teaching 

methods and improve the quality and efficiency of education and that the benefits of AI should be actively 

explored and harnessed. 

As educators, we must maintain an open and receptive mindset toward AI technology, recognizing its potential 

risks, challenges, advantages, and opportunities for transforming education. This requires a commitment to 

continuous learning, updating our knowledge structures, and actively engaging in AI education research and 

practice. By fully understanding AI technology and its implications for education, we can better prepare 

ourselves to embrace the educational transformations that lie ahead and provide our students with higher-

quality, more personalized learning experiences. 

Moreover, collaboration among the education community, technology industry, and policymakers is essential 

for promoting AI’s responsible and practical development in education. By working together, we can address 

the challenges and opportunities presented by AI, develop best practices and guidelines for its ethical use, and 

advocate for policies and investments that support the integration of AI in teaching and learning. 

In conclusion, the impact of artificial intelligence on education is both significant and far-reaching. As 

educators, we are responsible for actively engaging with AI technology, exploring its potential to revolutionize 

teaching methods and improve student learning outcomes while being mindful of its challenges and risks. 

By maintaining an open and collaborative approach and committing ourselves to lifelong learning and 

professional growth, we can harness the power of AI to create a more innovative, inclusive, and effective 

educational ecosystem that prepares our students for success in an increasingly AI-driven world. 
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