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Abstract 
 

Technological advancements have driven the education sector to innovate in order to enhance teacher competence and the quality of learn-

ing. However, most junior high school teachers still rely on traditional teaching methods that do not utilize technology, including artificial 

intelligence (AI). This study aims to analyze the role of technology and AI in improving the competence of junior high school teachers. 

The approach used is library research and literature review of various scientific journals. The findings show that technology and AI play a 

significant role in encouraging learning innovation, providing rapid feedback, increasing digital literacy, and assisting teachers in designing 

responsive learning strategies. Nevertheless, several challenges remain, such as low digital literacy, limited infrastructure, and insufficient 

technological training for teachers. Therefore, training, policy support, and collaboration among educational institutions are needed to 

realize an effective smart school environment. With the optimal implementation of technology and AI, junior high school teachers are 

expected to keep pace with the digital era and become adaptive, creative, and relevant educators in meeting the demands of the times. 
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1. Introduction 

In the rapidly evolving digital era, education is required to adapt to dynamic technological changes. One of these changes is the concept of 

the smart school, an innovation in the education sector that integrates information and communication technology comprehensively into 

teaching and learning processes as well as educator competency development [1]. Amid this transformation, the role of teachers as the 

primary agents of learning remains crucial. However, a significant challenge arises when teachers, especially at the junior high school level, 

are required to master and optimally utilize technology in educational activities. Improving the quality of education has become a national 

concern, as stated in the National Education System Law No. 20 of 2003 and the Law of the Republic of Indonesia No. 14 of 2005 

concerning teachers and lecturers. These regulations emphasize that national development in the field of education is an effort to enlighten 

the life of the nation and enhance the quality of Indonesian people who are faithful, pious, noble in character, and knowledgeable in science 

and technology, with the goal of building an advanced, just, prosperous, and civilized society, rooted in Pancasila and the 1945 Constitution 

[2]. 

 

Science is a strong foundation for advancing a nation by developing high-quality human resources [1]. The educational paradigm is under-

going a major transformation, demanding educators who are not only skilled in delivering information but also capable of adapting to 

rapidly evolving technologies as teaching tools. Educator creativity has become essential in responding to the dynamics of education, as 

they are expected to develop teaching methods that motivate students and design learning experiences that are engaging and responsive 

[3]. The emergence of online learning technologies, including educational applications and websites, is clear evidence of educational 

advancement. These innovations have led to new discoveries aimed at improving the efficiency and effectiveness of the learning process 

[4]. 

 

However, recent data from the Ministry of Education and Culture reveals that 60% of teachers are still not proficient in using technology 

[5]. This lack of proficiency spans various aspects, from the use of hardware such as computers and projectors to software-based educational 

tools and applications. A survey conducted by the Ministry of Communication and Information shows that the percentage of teachers using 

digital technology-based learning in their teaching practices is still below 50%. In other words, more than half of the educators in Indonesia 

have yet to optimally utilize the potential of digital technology to support the learning process [5]. Without sufficient understanding and 
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skills in using such technologies, teachers risk being left behind and failing to meet the rapidly growing demands of modern education. 

One of the major current challenges is the low level of teacher knowledge regarding the latest technologies, such as artificial intelligence 

(AI). 

 

Artificial intelligence (AI) has emerged as a solution to improve the quality of education amid the rapid pace of technological advancement 

[3]. AI technology is becoming a key component increasingly applied in education. From adaptive learning systems and student analytics 

to support for planning and evaluation, AI has the potential to significantly enhance the effectiveness and efficiency of teachers’ work. The 

ability of educators to understand developments in science and technology (IPTEK) has been further enhanced by the emergence of AI [6]. 

Therefore, improving teachers’ competencies in understanding and applying technology, particularly AI, is a strategic step toward the 

realization of a smart school ecosystem. 

 

This paper aims to explore how technology and AI can be leveraged to improve the competencies of junior high school teachers, as well 

as the challenges and opportunities that accompany this process. By gaining a deeper understanding of these aspects, it is expected that 

relevant recommendations can be developed to accelerate the adoption of digital technology in Indonesia's education sector and empower 

educators to utilize various technologies within the educational environment [1]. 

2. Literature Review 

A practical approach to meeting the formatting guidelines is to utilize this document as a template and enter your content directly into it. 

The paper should be set to A4 size, measuring 21 cm in width and 29.7 cm in height. Page margins must be configured as follows: 1.5 cm 

at the top and bottom, 2 cm on the left, and 1.5 cm on the right. The manuscript should be formatted in two columns, with a spacing of 0.5 

cm between them. 

2.1. The Integration of Technology and Artificial Intelligence in Educational Contexts 

According to [7], the most important investment in life today is education. For developing countries, education plays a crucial role and 

must be carefully prepared in order to build an advanced nation. Essentially, education is a reflection of a nation's civilization. One of the 

key indicators of a developed country is the high level of education among its people. However, it is not only the level of education that 

matters, but also the quality of education, particularly in the teaching and learning process. Over time, experts have continued to examine 

and identify ways to improve the quality of teaching and learning so that students can better understand and master technology. This is 

where technology plays a vital role in the educational system. 

 

The Definition and Terminology Commission of AECT (Association for Educational Communication and Technology) states that tech-

nology in education is a complex collaborative process involving people, ideas, tools, materials, and organizations aimed at analyzing 

problems and finding solutions especially those related to learning. Mela and Alifah (2022) stated that technology in the field of education 

brings many benefits and conveniences. One of them is the implementation of e-learning systems. Through this system, students are not 

limited to accessing material in physical form (such as books) but can also explore learning content digitally, allowing for a deeper under-

standing of the subject matter. 

 

Along with technological advancement, artificial intelligence (AI) has also emerged as a widely used innovation in education. Bambang 

Karyadi, explains that artificial intelligence is a branch of science focused on developing computer systems that can perform tasks like 

living beings. In education, AI can be utilized to support various teaching and learning activities, such as adaptive learning systems, virtual 

tutors, academic service chatbots, and automated assessment tools. This technology helps both teachers and students create a more effective 

and interactive learning experience, which is expected to improve the overall effectiveness of education and the achievement of learning 

goals. 

 

2.2. The Benefits of Technology and Artificial Intelligence in Education 

The development of technology and artificial intelligence (AI) has brought significant influence to various aspects of life, particularly in 

the field of education. On the other hand, in order to maximize the benefits of technological advancement, it must be supported by the 

quality of available human resources, as technological development and human resource quality are inherently interconnected. Adawiyah 

(2024) emphasize that the quality of human resources determines their readiness to face future challenges. Technology brings fresh oppor-

tunities to enhance the ease and effectiveness of teaching and learning activities. This view aligns with the statement of Ramadhani (2023), 

who assert that the advancement of technology and AI brings transformative changes to education. One of these changes benefits educators 

by enabling them to innovate and make the learning process more interactive and engaging.  

 

In line with this, Haris (2017) states that one of the factors contributing to the ineffectiveness of learning activities is the students’ boredom, 

which stems from monotonous teaching methods. Increasing student enthusiasm during lessons can enhance the effectiveness and effi-

ciency of knowledge delivery by teachers. Technology is not merely a tool to support the effectiveness of teaching and learning activities. 

As Andri (2017) explains, technology also serves as a partner in intellectual development and provides infrastructure to facilitate various 

educational needs. Ultimately, it is expected to improve the overall quality of education. In agreement with this, Salsabila (2021) assert 

that technology-based education is not only a form of knowledge, but also a source of information, innovation, and a system that maximizes 

the teaching and learning process. 
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3. Research Method 

The method employed in this study is a qualitative descriptive analysis, which aims to provide a fundamental overview of the nature of 

descriptive qualitative research methods in enhancing the competencies of junior high school teachers toward the development of smart 

schools. This research adopts a library research approach by referring to various literature sources such as scholarly journals, academic 

articles, and books. These sources are utilized to examine the benefits of technology and artificial intelligence for teachers, particularly in 

improving the quality of teaching and learning at the junior high school level. 

 

The study is based on a review of relevant literature gathered from several databases, including Google Scholar. The collected literature is 

then analyzed with a focus on the roles, benefits, and urgency of applying technology and artificial intelligence in strengthening teacher 

competencies especially for those who are not yet familiar with current digital technologies. The validity of the literature sources is ensured 

and academically recognized, thereby guaranteeing that the information obtained is accurate, reliable, and scientifically accountable. 

4. Results and Discussion 

4.1. Foundations of Technology and AI in Education 

4.1.1. What is Technology? 

Technology is the result of the development of human knowledge and skills, manifested through the use of tools, machines, systems, and 

digital devices [8]. Technology functions as an aid to facilitate and enhance human activities across various fields of life, particularly in 

education. The use of digital tools, applications, and media can assist educators in creating a more interactive and conducive learning 

environment, leading to optimal learning outcomes. As a result, the quality of the education system improves by making information more 

accessible and helping educators design, deliver, and evaluate learning effectively. Learning systems, such as distance learning or online 

learning, can be easily implemented, allowing students to access learning materials through e-learning platforms without having to be 

physically present in the classroom. More comprehensively, technology is not limited to physical forms such as hardware, but also includes 

software and various processes that support the utilization of resources to achieve specific goals [9].  

4.1.2. What is Artificial Intelligence (AI)? 

Artificial Intelligence (AI), also known as machine intelligence, is a branch of computer science that focuses on developing computer 

programs capable of mimicking human intelligence [10]. AI has brought about a major transformation in the world of information and 

communication technology. Today, many human roles in operating various systems are being replaced by intelligent technologies such as 

machine learning. These systems are not only able to recognize voices and images, but can also interact using human language, make 

independent decisions, and perform reasoning processes that resemble human logic. The presence of AI in daily life is becoming increas-

ingly prominent, as evidenced by its widespread implementation by global technology companies such as Google, Microsoft, and IBM in 

areas such as natural language processing, facial recognition, and large-scale data analysis [11]. In the field of education, AI can support, 

simplify, and enhance the teaching and learning process, particularly for educators. 

 

4.2. The Benefits of Technology and Artificial Intelligence in Enhancing Junior High School Teachers' Competence 

The availability of professional educators, particularly teachers, is a key factor in efforts to improve the quality of human resources in the 

field of education. Therefore, it is essential to continuously develop teachers’ understanding and skills so they can adapt to advances in 

information technology and make optimal use of it in the teaching and learning process at school [12]. The following are the main benefits: 

4.2.1. Access to a Wide Range of Learning Resources 

With the increasing variety of learning sources and media, teachers are expected to better understand the needs of their students. One of 

the recurring challenges in the learning process is the use of monotonous methods, such as one-way lectures, which can cause students to 

feel bored and lose motivation. To overcome this, teachers need to adopt information and communication technology to design more varied 

and engaging learning approaches. Utilizing technology in the classroom creates a more dynamic and enjoyable learning environment, 

encourages active student participation, strengthens their understanding of the material, and makes the learning process more relevant to 

the digital era [13]. 

4.2.2. Digital-Based Professional Development 

Numerous training platforms such as online courses, webinars, and digital certification programs are now available for teachers. Educators 

are expected to enhance their skills in developing instructional media and designing more creative and visually appealing content using 

tools like Canva [14]. 
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4.2.3. More Interactive Learning 

The effectiveness and efficiency of classroom learning can be significantly improved when creative and innovative learning models are 

implemented to spark student enthusiasm [15]. The integration of Artificial Intelligence into education not only simplifies the teaching 

process but also broadens teachers’ perspectives and competencies in facing the ever-evolving challenges of modern times [16]. 

 

The use of technology and AI in education offers great opportunities for junior high school teachers to enhance their competencies contin-

uously. This technology not only enriches teaching methods but also enables teachers to access diverse learning resources, perform data-

based evaluations, and develop more personalized and adaptive teaching strategies that meet students’ needs. Therefore, it is essential for 

educational institutions and the government to continue supporting the integration of technology in teaching activities and teacher training 

programs [12]. 

4.3. The Role of Technology and Artificial Intelligence for Junior High School Teachers 

The advancement of technology and artificial intelligence (AI) has had a significant impact on various sectors of life, including education. 

Technology provides easier access to teaching and learning activities. As a result, teachers are no longer limited to textbooks or traditional 

training. Instead, they can take advantage of online platforms to participate in training, courses, and webinars tailored to their specific 

needs. AI can even recommend learning materials and professional development programs based on each teacher’s strengths and weak-

nesses, making the process of professional growth more personalized and targeted [17]. 

 

The optimization of human resources in the field of education heavily depends on the ability of educators to continuously adapt to innova-

tions in teaching methods and technology. Therefore, it is essential for both teachers and students to enhance their human resource quality 

so that they are prepared to face new challenges in this era of rapid technological and AI development. This includes mastering technolog-

ical tools and utilizing AI to keep pace with the evolving demands of education [17]. 

 

Firstly, one of the main roles of AI in education is to serve as an advanced learning medium that enables more personalized and compre-

hensible learning experiences for students. Through sophisticated data analysis, AI can gather information about students’ learning progress 

and preferences. This allows for curriculum adjustments and learning methods that are better aligned with each student’s pace and needs, 

resulting in a more engaging and interactive educational experience. In the past, learning methods were generally limited to listening to 

teacher explanations and reading textbooks. Today, with advancements in AI, educators have access to a wide range of more engaging and 

interactive teaching strategies. These include the use of chatbots, voice recognition technology, reward systems (gamification), and aug-

mented reality [18]. 

 

Secondly, with the rapid advancement of AI technologies such as algorithms, teachers can quickly retrieve information regarding educa-

tional needs, assessments, and student data with precision. Through the use of AI, both teacher and student knowledge can expand signif-

icantly, and the overall quality of education can improve. Teaching and learning activities can become more aligned with expectations. By 

implementing AI in the learning process, teachers must also be able to observe and choose the most suitable methods for delivering material 

to students [18]. 

 

Thirdly, improving the performance of education and teachers both now and in the future requires a solid understanding of technology and 

AI. These tools are not merely supplementary but have become central pillars in achieving educational success. They enable the delivery 

of lessons that are more engaging and less monotonous [19]. More active student responses during lessons reflect a more effective and 

efficient learning process. AI can provide accurate explanations, suggest improvements, and assign additional tasks tailored to the needs 

of individual students [17]. 

 

The emergence of technology offers solutions to many problems involving human activities. Therefore, technology and humanity are 

inseparable. According to [20], technology in education should not be seen merely as a discipline, but also as a source of information, 

innovation, and a system that supports the learning process. In line with this, [21] states that technology in education functions as an aid to 

support knowledge, as well as a source of information and innovation that emphasizes the quality of learning. Moreover, technology serves 

as an intellectual partner to support the quality of education and acts as a facilitator that offers students various technological tools, ulti-

mately aiming to improve educational standards. 

 

4.4. The Importance of Implementing Technology and Artificial Intelligence for Junior High School Teachers in Re-

alizing Smart Schools 

The concept of a "smart school" is no longer sufficient if it focuses solely on the provision of digital infrastructure. A smart school requires 

educators who not only understand technology, but also know how to use it ethically, innovatively, and strategically. Therefore, it is 

important to examine how the concrete application of technology and AI can assist junior high school teachers in realizing the vision of a 

smart school, based on research and practical implementation. Digital literacy training and AI introduction for teachers represent a crucial 

first step. According to the report [22], such training provides understanding of; 

 

I. The use of AI tools such as Notion, SciSpace, and Research Rabbit. 

II. Ethical considerations in using AI for educational and academic writing purposes. 

III. Strengthening teachers’ abilities in designing digital teaching materials. 

 

Beyond that, the training helps teachers to adopt a more open and innovative mindset toward technology. This is important, as a positive 

attitude toward digital transformation is one of the key indicators of readiness for smart schools [22]. Educators with limited digital literacy 

may face difficulties integrating technology into their teaching, which could negatively affect the quality of learning delivered to students 

[22]. Junior high school teachers require learning approaches that align with students' interests and learning styles. In the Merdeka Curric-

ulum, this is referred to as differentiated learning [23]. The integration of AI-based digital learning plays an essential role in boosting 
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student engagement and motivation. This also fosters a more vibrant learning environment and stimulates the continuous development of 

creativity [23]. 

AI enables the creation of personalized learning media based on students’ preferences and interests, positively impacting their engagement 

in the learning process. Moreover, it supports the development of 21st-century core competencies the 4Cs: critical thinking, communica-

tion, collaboration, and creativity. In subjects like Islamic Religious Education, AI can act as a supportive tool for enhancing students’ 

understanding of religious values and practices [24]. Thus, both curriculum and content can be aligned with students' specific needs, helping 

each individual to learn more effectively [24]. Additionally, AI plays a role in automated assessment, recommending advanced learning 

materials, and enabling interaction through virtual tutors. 

 

Nevertheless, the use of technology and AI may also lead to negative effects if not properly filtered for instance, excessive dependence on 

digital devices may reduce students’ interaction in class and weaken their literacy skills [24]. Teachers must not delegate all responsibilities 

to AI; rather, they must guide the learning process to ensure it remains ethical and holistic. A school cannot be considered smart if its 

teachers are not digitally literate. Teachers need to act as agents of change in the digital community, becoming driving forces in social 

transformation and shaping responsible, critical, and skilled users of digital technology [22]. 

 

This demonstrates that the foundation of a smart school begins with teachers who are not only proficient in using AI and technology but 

also capable of guiding students in ethical and productive use of digital tools. The combination of Project-Based Learning (PjBL) and AI 

has been proven effective in building contextual and meaningful learning. Through the PjBL model, students are encouraged to solve real-

world problems using various creative products developed through digital means [23]. With this approach, AI not only accelerates the 

learning process but also enriches the content and fosters student engagement with real-life issues by enhancing teachers’ digital literacy 

as a prerequisite for educational transformation, supporting differentiated instruction with content tailored to student interests, strengthen-

ing values and character through AI adaptation in subjects like religious education, empowering teachers as innovators (not mere users of 

technology), and cultivating creative and productive learning environments as key characteristics of a smart school. 

manuscript.  

5. Conclusion  

In the rapidly evolving digital era, education is required to undergo transformation, particularly through the implementation of the smart 

school concept that fully integrates information and communication technology (ICT). Teachers, as the main actors in the learning process, 

play a crucial role in realizing this transformation. The presence of technology and artificial intelligence (AI) represents a significant 

advancement in the field of education, making it easier to facilitate learning so that teachers no longer rely solely on traditional methods 

but transition toward more effective and efficient approaches. 

 

Although various digital tools and platforms are now available, data shows that the majority of teachers have yet to utilize them optimally. 

This poses a major obstacle to achieving an education system that is adaptive to the demands of the times. Enhancing teachers’ competence 

in mastering technology especially AI is therefore essential. The implementation of AI in education offers vast opportunities for developing 

adaptive learning systems, analyzing student performance, and improving the quality of both evaluation and instructional planning. Thus, 

strengthening teachers’ technological competence, particularly in AI, is a strategic step toward accelerating the realization of a smart school 

ecosystem. Investment in training, the provision of digital infrastructure, and the enhancement of technological literacy for teachers are all 

necessary so they can not only keep up with the times but also become key agents in the transformation of education in Indonesia.  
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