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Abstract 

 

Nowadays, technology is developing very rapidly to support human tasks in life.  One of them is the 

educational aspect.  Currently technology creates products in the form of artificial intelligence.  

Alternatively, artificial intelligence is a system that is as close as possible to human intelligence and is 

embedded in devices to become an artificial intelligence tool. This tool is useful in the world of 

education because it allows searching for various forms of knowledge quickly and accurately and can 

be used anytime and anywhere.  Data analysis that is usually difficult for humans is also possible.  

This tool can be used individually or in internal groups depending on the user's goals, thereby 

enabling AI technology to support the world of education effectively and efficiently. The purpose of 

this study is to outline how artificial intelligence (AI) is affecting schooling. In this study, a 

descriptive qualitative research methodology was employed. This approach is used to explain how AI 

is being used in education. This article's primary sources include literature, scientific journals, and 

web news about research issues. In order to form a conclusion, the data gathering approach involves 

reading, evaluating, and documenting a variety of relevant literature, scientific journals, and internet 

news sources. These are then filtered and placed within a theoretical framework. The study's findings 

demonstrate the enormous potential for improving educational efficacy and efficiency through the use 

of AI. Nevertheless, there are drawbacks to the application of AI in educational activities as well. As 

long as AI is applied carefully and effectively integrated into learning systems, it has the potential to 

be a priceless instrument for enhancing educational learning in the long run. 
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Introduction  

Artificial intelligence (AI) has been one of the most transformative technologies in recent 

decades, with its applications expanding across sectors such as healthcare, finance, transportation and 

manufacturing. In the midst of this rapid progress, the education sector is not left behind in adopting 

AI technology to improve the teaching and learning process. The application of AI in education 

promises huge opportunities, including personalization of learning, increased teaching efficiency, and 

the development of more interactive teaching methods. However, along with these opportunities, 

various challenges also arise that need to be overcome to maximize the benefits of AI and reduce its 

negative impacts.  

AI has the ability to completely transform education in ways that has never been thought of 

before. In the context of personalized learning, artificial intelligence (AI) makes it possible to tailor 

instructional materials to each student's needs, offers real-time feedback, and uses a range of strategies 

to assist students in understanding challenging ideas. Each student can study in the way that works 

best for them in this fashion, which can ultimately greatly enhance learning outcomes. On the other 

hand, AI also offers increased efficiency in teaching and educational administration. Teachers' burden 

can be decreased and more time can be spent on the most innovative and engaging parts of teaching 

by automating administrative duties like scheduling, grading, and monitoring student progress. AI is 

also capable of offering deep learning analytics, which can assist teachers, make better judgments by 

offering insightful information on the learning patterns of their students.  

However, there are a lot of serious obstacles to overcome before AI can be used in education, 

even with all of its potential advantages. The equal availability of this technology is one of the 

primary obstacles. Educational gaps may worsen if schools and students do not have equitable access 

to AI hardware and software. A significant worry is also data security and privacy, given that AI 

necessitates the gathering and examination of vast volumes of student data. Furthermore, the 

introduction of AI into education necessitates modifications to the role of educators and instructional 

strategies. To get the most out of AI, educators must gain new abilities, adjust to this new technology, 

and learn how to incorporate AI into their regular lessons. This makes it necessary for teaching 

professionals to receive proper training and assistance. A number of industries, including education, 

are fast changing due to artificial intelligence (AI).  

The integration of AI into teaching and learning processes opens up new possibilities for 

personalized education, efficient administration, and innovative teaching strategies. However, this 

transformation also presents challenges that educators, institutions, and policymakers must address to 

ensure AI enhances rather than detracts from the educational experience. AI's Potential in Education 

Personalized Learning: By evaluating student performance and delivering tailored content, AI makes 

personalized learning possible. Learning outcomes are improved via adaptive learning platforms, 

which modify the speed and difficulty of classes according to the needs of each individual learner. 

Automation of Administrative Tasks: AI is capable of automating time-consuming administrative 
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duties including scheduling, grading, and attendance management. This enables educators to 

concentrate more on engaging with students and creating innovative lesson plans, enhancing the 

caliber of instruction, AI-powered intelligent tutoring solutions can offer students on-demand support, 

immediate feedback, and guidance in areas they find difficult. These tools allow students to practice at 

their own pace by simulating one-on-one teaching. Improved Engagement: AI-powered systems that 

make learning more dynamic and interactive, such gamified learning platforms and interactive 

chatbots, boost student engagement. This can be especially helpful for students in online or distant 

learning settings where participation can be difficult. AI-powered data-driven decision making allows 

administrators and teachers to examine vast student performance records and make well-informed 

choices.  

AI enables schools to better customize their curricula and interventions to match the 

requirements of their students by seeing patterns and forecasting results. Ethical concerns provide a 

challenge when implementing AI in education. There are ethical questions raised by the use of AI in 

education, especially in relation to data protection. Sensitive information on students is gathered by 

schools, and strong safeguards must be in place to prevent misuse. Fairness and Bias: If AI systems 

are educated on biased or insufficient data, they may reinforce preconceived notions. In education, 

where equity and fairness are crucial, this is a significant difficulty. Certain student groups may be 

disadvantaged by biased AI systems, which would exacerbate educational disparities. Teacher 

Resistance and Training: It's possible that a large number of teachers lack the knowledge or self-

assurance necessary to successfully implement AI tools in the classroom. Two major obstacles to the 

successful use of AI in education are resistance to change and the requirement for professional 

growth. To fully realize AI's potential, educators must be trained in its application. Implementation 

Cost: It will cost a lot of money to implement AI solutions in schools. The digital divide may grow as 

a result of many educational institutions' inability to pay for the required infrastructure, training, and 

technology, especially in low-income areas. Technology Dependency: An excessive dependence on 

AI may result in less human connection, which is essential for learning. The human components of 

education—teachers' guidance, mentoring, and inspiration—should not be replaced by artificial 

intelligence. 

Impact of AI on Teaching and Learning, Shifting the Role of Teachers: AI has the potential to 

shift the role of teachers from information providers to facilitators of learning. Teachers can focus 

more on mentoring, creativity, and social-emotional support, while AI handles routine tasks and 

content delivery. This could lead to more meaningful teacher-student interactions. Supporting Special 

Education: AI offers great promise in supporting students with special needs by providing 

personalized learning tools and accessibility features. AI-driven tools such as speech-to-text, text-to-

speech, and augmented reality can help students overcome various challenges, making education more 

inclusive. Global Accessibility and Learning Continuity: AI-powered online learning platforms can 

help break down geographical barriers to education. Students from rural or underserved areas can 
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access high-quality educational content through AI platforms, fostering global learning opportunities. 

In times of crisis, such as during the COVID-19 pandemic, AI-enabled platforms ensure continuity of 

learning despite disruptions. Curriculum Development and Assessment: AI can assist educators in 

designing curricula that are aligned with students' needs and abilities. By analyzing data on student 

performance and engagement, AI tools help in refining instructional strategies and developing more 

relevant, personalized content. Furthermore, AI can streamline assessments by automating tests, 

quizzes, and even essay grading, offering instant feedback to students. 

The application of AI in education offers transformative potential by enhancing 

personalization, improving administrative efficiency, and fostering innovative teaching practices. 

However, the challenges of ethics, bias, cost, and teacher training must be addressed to realize its full 

benefits. As AI continues to evolve, its impact on teaching and learning will likely grow, reshaping 

the educational landscape for the future. Schools, educators, and policymakers must collaborate to 

ensure that AI is integrated thoughtfully and equitably into the education system. 

 

Research Methodology 

The literature research approach is the research methodology employed in this study. This 

approach entails gathering information from a variety of literary sources, including journals, scholarly 

publications, essays, and other electronic sources. Following collection, the data is examined, 

processed, and utilized to bolster the discussion's claims. In order to gather data, a variety of materials 

from literature, scientific journals, and internet news sources pertaining to the research topic were 

accessed, read, assessed, and documented. After filtering, the data is incorporated into a theoretical 

framework, which serves as the foundation for research arguments and findings. This method seeks to 

offer a thorough comprehension of AI's application in education.  

 

Findings and Discussion 

Artificial intelligence is a rapidly evolving field that has the potential to revolutionize human 

social relationships. AI has begun to develop new educational teaching and learning resources, which 

are presently undergoing testing in a number of contexts. AI requires advanced infrastructures and a 

thriving innovation ecosystem, but what about developing countries' urgent needs? Will humans have 

to wait for the "luxury" of AI? Or should the goal of bridging the digital and social divide be to 

address AI as soon as possible? These are a few of the inquiries that have guided this paper. In this 

sense, a clear image of what is occurring and what can be done should be presented in order to start 

this important conversation. With an emphasis on poor countries, this paper gathers examples of AI's 

application in education worldwide. During the 2019 Mobile Learning Week and beyond, it also lays 

the groundwork for discussions and debates as one of the numerous tactics to accomplish Sustainable 

Development Goal 4, which is centered on education. This report, which was created with education 
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policymakers in mind, predicts how much AI will impact the field of education so that sensible and 

well-informed policy responses may be made.  

The application of AI to enhance learning outcomes is examined in the first section of this 

paper. It gives examples of how AI technology could help educational systems use data to improve 

educational equity and quality in developing countries. Two subjects that cover both systemic and 

pedagogical solutions make up this section: i) AI for better learning outcomes and personalization, 

investigating how AI may support teacher support through intelligent tutoring systems, collaborative 

spaces, and educational access. We give brief instances of experimental solutions developed by 

official policies, philanthropic, and commercial organizations in nations including ―China, Uruguay, 

Brazil, South Africa, and Kenya‖. ii) Analytics of data in Education Management Information 

Systems (EMIS). With examples from the ―United Arab Emirates, Kenya, Bhutan, Kyrgyzstan, and 

Chile‖, we show how a state might enhance its ability to oversee extensive educational systems by 

boosting data from schools and learning. The second segment, titled "Preparing learners to thrive in an 

AIsaturated future," examines the various ways that educational institutions and governments are 

rethinking and rewriting curricula to better prepare students. for the growing integration of AI into 

every facet of human endeavors.  

Furthermore, the section is divided into two main parts that are based on examples from 

different circumstances. The importance of creating frameworks for digital competency for both 

teachers and students is further discussed in "A new curriculum for a digital and AI powered world." 

Current projects like "ICT Competencies and Standards from the Pedagogical Dimension" and the 

"Global Framework to Measure Digital Literacy" are discussed. Examples from the EU, UK, Estonia, 

Argentina, Singapore, and Malaysia are used to expand the conversation on the curriculum dimension 

to incorporate fresh opportunities for fostering computational thinking in classrooms. ii) The second 

section is more devoted to enhancing AI capabilities via post-basic training and instruction. How can 

any nation get ready for a world driven by artificial intelligence? Here, we highlight three of the most 

cutting-edge examples from high-income nations—China, South Korea, and France—that are coming 

up with all-encompassing strategies to address this issue. We also present some opportunities from 

informal and non-formal learning environments, along with some instances from the field of technical 

and vocational education and training.  

The last section addresses the challenges and policy implications that should be covered in 

national and international debates over the possibilities and risks of integrating AI into education and 

preparing students for a world dominated by this technology. There are six difficulties: The first step is 

to build a comprehensive view of AI public policy for sustainable development. The complexity of the 

technological circumstances needed to progress in this area necessitates the alignment of many entities 

and forces. International and national public policy must work together to create an AI ecosystem that 

promotes sustainable growth. The second difficulty is to guarantee AI's equity and inclusion in 
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education. The least developed countries could face new technological, social, and economic divides 

as AI develops.  

Establishing the essential conditions for implementing creative strategies that leverage AI to 

improve learning necessitates overcoming a number of significant obstacles, including the 

requirement for rudimentary technological infrastructure. The third problem is getting AI to 

comprehend education while training instructors for an AI-powered education. To apply AI in a 

meaningful and pedagogical way, teachers must learn new digital abilities, and AI developers must 

comprehend how instructors work in order to create solutions that work well in real-world situations. 

The fourth difficulty is the development of high-quality, inclusive data systems. If we are heading 

toward the datafication of education, the quality of the data should be our first concern. The 

development of state capabilities is necessary to improve data collection and systematization. AI 

developments should offer an opportunity to highlight the importance of data in educational system 

administration.  

The fifth challenge is to make AI research in education significant. Although it is logical to 

believe that more research on AI in education will be conducted in the years to come, it is crucial to 

keep in mind the difficulties the education sector has had in assessing educational research in a way 

that is useful for practice and policymaking. Transparency and ethics in data collection, usage, and 

sharing are the sixth problem. The ownership of data feeding algorithms, liability, employment 

impact, concentration of personal data, recommendations to individual students, and access to 

educational institutions are just a few of the ethical concerns that AI brings up. AI legislation will 

therefore require public discussion on ethics, accountability, transparency, and security. The paper 

ends with an open call to initiate new discussions regarding the uses, possibilities, and risks of AI in 

sustainable development education. 

 Since every one of us leaves behind unique information footprints in this big data era, there is 

an abundance of data that makes it possible to objectively quantify human and society behavior, 

making it simple to follow, model, and, to some extent, anticipate. "Datafication" (Mayer-Schönberger 

& Cukier, 2014) is the term used to describe this issue involving information footprints, which also 

has an impact on the educational field. In terms of individualized learning and education governance, 

datafication offers a plethora of opportunities, but it also presents certain ethical issues that need for a 

coordinated governmental response. The potential and constraints of artificial intelligence in education 

in developing nations have not received much attention up to this point, especially in light of the 

severe issues facing the least developed nations. This study aims to close this gap by discussing AI 

technologies that are being used by educational systems around the world and investigating how they 

have improved or can improve learning results. In light of this, this article looks at four key issues in 

order to determine how AI may affect education policy: 1. Making sure AI is used in education in a 

fair and inclusive manner; 2. Using AI to improve education and learning; 3. Encouraging the 

development of skills necessary for employment and daily living in the AI era; 4. Ensuring the 
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transparent and auditable utilization of educational data In order for education policymakers, 

particularly those in developing nations, to decide on suitable policy responses, this document was 

created to help them comprehend and predict the degree to which artificial intelligence would affect 

the education sector.  

This study looks at how the education sector has responded to AI in different nations and 

makes important recommendations for public policy in developing nations that incorporate AI-

powered technologies. The ultimate objective is to guarantee that students gain the skills necessary to 

prosper in a society driven by artificial intelligence. In doing so, this article also discusses the main 

dangers and difficulties that nations are encountering while guiding the application and advancement 

of artificial intelligence. Additionally, this document was created to spark important conversations on 

AI's place in education in developing nations. In order to achieve this, this text is straightforward and 

wide-ranging, candid and cautious in its recommendations, and brimming with examples to address 

these debates in conversation with current real-world applications. Due of the topic's intricacy and the 

exponential and unpredictable rate of change, public policy talks have been prompted but delayed by 

the external pressures that educational institutions must contend with. Education must, however, make 

this debate a top priority for the public policy agenda in every situation in an increasingly AI-powered 

society. There are three sections to this study. Examples of how AI technology might assist 

educational systems in using data to enhance instruction in underdeveloped nations are provided in 

Section I, "Leveraging AI towards improving learning outcomes." Two subsections in this section—

one on using AI to enhance learning outcomes and personalization and the other on data analytics in 

Education Management Information Systems (EMIS)—address pedagogical and system-wide 

solutions. Section II: "Preparing learners to thrive in an AIsaturated future" examines the various ways 

that educational institutions and governments are rethinking and redesigning curricula to get students 

ready for the growing role of AI in all facets of human endeavor. It is broken down into two 

subsections: (1) A new curriculum for a digital and AI-powered future, and (2) Strengthening AI 

capacities through post-basic education and training. It is based on examples from many contexts. 

"Implications for policy and challenges" is Section III.  

In order to prepare students for an AI-powered world, the final section discusses the policy 

implications and problems that must be included in local and global discussions on the potential and 

hazards of implementing AI in education.  

The integration of Artificial Intelligence (AI) in education is transforming the landscape of 

teaching and learning. AI offers numerous opportunities to enhance educational processes, but it also 

presents significant challenges. This article explores the findings and discussions on the application of 

AI in education, focusing on its opportunities, challenges, and impact on teaching. The integration of 

Artificial Intelligence (AI) in education is transforming the way learning and teaching are conducted, 

enhancing both the effectiveness of educational delivery and the personalization of learning 
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experiences. AI technologies have the potential to reshape traditional educational models by 

automating tasks, analyzing vast amounts of data, and providing customized learning pathways.  

 

Opportunities 

1. Personalized Learning 

AI enables the customization of learning experiences tailored to individual 

student needs. Intelligent tutoring systems analyze students' learning patterns, strengths, 

and weaknesses to adapt content delivery. For example, platforms like DreamBox and 

Knewton offer adaptive learning technologies that adjust the difficulty of tasks based on 

student performance, thereby enhancing engagement and academic outcomes. 

2. Administrative Efficiency 

AI can automate various administrative tasks, reducing the burden on educators 

and allowing them to focus more on teaching. Automated grading systems, such as those 

used by edX and Coursera, efficiently score assignments and provide feedback. 

Additionally, AI-powered administrative tools manage scheduling, attendance tracking, 

and student records, streamlining operations in educational institutions 

3. Enhanced Accessibility 

AI tools support students with disabilities, ensuring a more inclusive learning 

environment. Applications such as speech-to-text, text-to-speech, and predictive text 

systems help students with visual or auditory impairments. Microsoft's Seeing AI app, for 

instance, narrates the world around visually impaired users, enhancing their access to 

educational content. 

4. Data-Driven Insights 

AI systems analyze large datasets to provide valuable insights into student 

performance and learning trends. Learning analytics platforms, such as Blackboard 

Analytics, track and report on student progress, helping educators make informed 

decisions. These insights enable the identification of at-risk students and the 

customization of intervention strategies to improve learning outcomes. 

 

Challenges 

There are serious privacy and security issues when using AI in education because it requires 

gathering and analyzing enormous volumes of personal data. Misuse of private data and possible data 

breaches can erode confidence in AI systems. To protect student data, strong data protection measures 

are necessary, including encryption and stringent access limits. 

AI technology may exacerbate educational inequalities if not accessible to all students. 

Schools in under-resourced areas might lack the infrastructure to implement advanced AI tools, 



Putri et al.   Application of AI in Education:  
                                                                                              Opportunities, Challenges and Impact on Teaching 
 

125 
 

widening the digital divide. Ensuring equitable access to AI resources is crucial to prevent further 

disparities in educational opportunities. 

Some educators may resist adopting AI technologies due to unfamiliarity or fear of being 

replaced. Professional development programs are essential to equip teachers with the necessary skills 

to integrate AI into their teaching practices. Supportive training and continuous learning opportunities 

can help overcome resistance and enhance the effective use of AI in classrooms. 

AI deployment in education raises ethical issues, such as algorithmic bias and fairness. AI 

systems may inadvertently favor certain groups of students, leading to unequal treatment. Continuous 

monitoring and ethical design of AI algorithms are necessary to ensure fairness and transparency in 

AI-driven educational applications. 

There are many chances to improve data-driven decision-making, accessibility, administrative 

effectiveness, and individualized learning through the use of AI in education. But it also presents 

issues with equity, teacher opposition, data privacy, and ethical issues. The impact of AI on teaching 

includes evolving teacher roles, improved instructional strategies, enhanced professional 

development, and greater administrative support. Addressing these challenges through thoughtful 

implementation, ongoing support for educators, and a commitment to ethical practices is crucial to 

fully realize the benefits of AI in education 

 

Impact on Teaching 

Changing Teacher Roles 

AI transforms the traditional roles of teachers, shifting them from being sole knowledge 

providers to facilitators of learning. Teachers can leverage AI tools to create interactive and student-

centered learning experiences. This shift requires educators to develop new skills and adapt to more 

collaborative and facilitative teaching approaches. 

AI supports innovative instructional strategies, such as flipped classrooms and blended 

learning. AI-driven platforms offer real-time feedback and adaptive learning paths, allowing for more 

dynamic and effective teaching methods. These strategies enhance student engagement and improve 

academic achievement. AI can assist in the professional development of teachers by identifying areas 

for improvement and providing targeted resources. AI-powered professional learning networks and 

personalized training programs support continuous professional growth, ultimately enhancing 

teaching quality. AI systems manage routine administrative tasks, freeing up teachers to focus on 

instruction and student support. Automated tools for attendance tracking, communication, and 

scheduling increase efficiency and allow teachers to dedicate more time to educational activities. 

 

Conclusion 

The study's results cover the potential benefits, difficulties, risks, and roadblocks associated 

with integrating AI in the classroom. Learning management systems, learning evaluation, learning 
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materials delivery, and other areas like educational policymaking are all connected to AI opportunities 

in education. However, the primary barriers to incorporating AI in education are literacy, educational 

frameworks, and pedagogical concerns. Additional hazards related to the employment of AI in 

education include the restricted room for character development, the security of teachers' and students' 

private information, and ethical considerations in education. Finally, the lack of professional and 

teacher training programs for establishing AI competencies, the high costs associated with AI, and the 

slow changes to curriculum and educational structure are the three key obstacles to its acceptance. 
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