


Teachers' Readiness and Competency in Using AI in the Classroom


Abstract
[bookmark: _GoBack]The crucial role of teachers in the teaching and learning process cannot be overemphasised. Teachers’ readiness is identified as their psychological preparedness, willingness, and motivation to adopt and integrate new technologies into their teaching practices. Teachers’ competency, on the other hand, refers to the practical skills and pedagogical knowledge required to use emerging educational technologies effectively in instruction. The growing reliance on artificial intelligence has significantly influenced the field of education, reshaping teaching, learning, and assessment practices. Teachers’ readiness involves not only technical knowledge but also a mindset that embraces innovation and change. Across different regions of the world, there are varied trends in how teachers adopt and implement emerging educational technologies. In technologically advanced education systems, robust professional development programs, supportive leadership, and widespread digital infrastructure enhance teacher readiness and competency by providing continuous learning opportunities, collaborative platforms, and curriculum-aligned technological resources that foster innovation in instructional practice. However, despite the potential of emerging educational technologies like AI, many classrooms still struggle with underutilization due to gaps in teacher readiness and competency. The aim of this review is to examine the role of teachers' readiness and competency in integrating AI into the classroom. The future of AI in the classroom depends not just on technological advancement but on collective commitment to teacher empowerment and ethical innovation.  Therefore, this study recommends that teacher education programs must integrate AI literacy, professional development must be continuous and contextualized, and school leadership must cultivate a culture that supports innovation. 
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Introduction
The rapid evolution of digital technologies has profoundly transformed nearly every sector of society, and education is no exception. In today’s global learning environments, the integration of emerging educational technologies such as artificial intelligence (AI), virtual and augmented reality (VR/AR), learning management systems (LMS), gamification tools, adaptive learning platforms, and cloud-based collaborative applications has the potential to revolutionize teaching and learning processes. (Manuzuna et al., 2021) These tools are designed not only to facilitate access to educational content but also to enhance learner engagement, promote critical thinking, personalize instruction, and prepare students for the demands of the 21st-century digital economy. (Acar, 2008)
As technology becomes increasingly embedded in curriculum delivery, the role of teachers has shifted from traditional transmitters of knowledge to facilitators of learning and designers of technology-enhanced learning experiences. (Avelino & Ismail, 2022)No longer is technological integration a luxury or an optional enhancement; it has become a necessary element for effective teaching and learning in contemporary classrooms. However, the successful integration of these emerging technologies into classroom practice depends heavily on teachers’ readiness and competency. Teachers are central to the learning process, and their ability—or inability—to meaningfully adopt and implement innovative technologies largely determines whether these tools will enhance student learning outcomes. (Manalo, 2024)
Emerging educational technologies differ significantly from basic ICT tools such as word processors or PowerPoint presentations. (Medley et al., 1981)They require a more sophisticated understanding of pedagogical design, technological affordances, and student-centered learning approaches. Teachers must be able to evaluate the educational value of a technology, integrate it into lesson planning, manage its implementation during instruction, and assess its effectiveness in achieving learning objectives. (Kazu & Yalçin, 2022)Thus, the question of teacher readiness and competency in using emerging educational technologies is both timely and critical to the advancement of modern education systems.
Teachers' readiness refers to their psychological preparedness, willingness, and motivation to adopt and integrate new technologies into their teaching practices. (Wallace et al., 2020) It involves not only technical knowledge but also a mindset that embraces innovation and change. Competency, on the other hand, refers to the practical skills and pedagogical knowledge required to use emerging educational technologies effectively in instruction. (Kaufman, 2023) Competent teachers can leverage technology to support various teaching methods, foster interactive learning environments, and accommodate diverse learner needs.
 Global Trends and Challenges in Technology Integration
Across different regions of the world, there are varied trends in how teachers adopt and implement emerging educational technologies. (Muscarà & Messina, 2015) In technologically advanced education systems, robust professional development programs, supportive leadership, and widespread digital infrastructure facilitate greater teacher readiness and competency. Teachers in these contexts often have access to continuous learning opportunities, collaborative platforms, and curriculum-aligned technological resources that support innovation in instructional practice. (Buttram et al., 1976)
Conversely, in many education systems, whether in under-resourced rural areas or in urban centers facing systemic challenges, teachers may struggle with limited access to professional development, insufficient technological infrastructure, and a lack of pedagogical support for integrating emerging tools. Even when devices and applications are available, teachers may lack the training, time, or motivation to utilize them effectively in their classrooms. As a result, technology integration often remains superficial, limited to basic ICT use rather than transformative teaching practices. (Flores et al., 2024)
Moreover, emerging technologies themselves pose new challenges. Tools such as AI-powered adaptive learning platforms require teachers to rethink assessment, while virtual reality necessitates new approaches to immersive learning experiences. Without sufficient preparation, many teachers feel overwhelmed by the complexity of these tools and hesitant to integrate them into their instruction.
 The Evolving Role of the Teacher
The role of the teacher in the 21st-century classroom has evolved beyond being the primary source of information. Teachers are now expected to be facilitators, guides, instructional designers, and technology integrators. (Butalid, 2024) This expanded role demands new competencies in digital pedagogy, instructional design for technology-rich environments, and differentiated learning through digital tools. (Runge et al., 2023)
Teachers must also develop critical evaluation skills to assess the appropriateness of emerging technologies for their specific classroom contexts and learning goals. (Kim & Bagaka, 2005) Effective use of technology in the classroom is not about using the latest gadget but about leveraging technology in pedagogically sound ways to support student learning outcomes. Therefore, equipping teachers with both the skills and confidence to integrate technology meaningfully is a key priority for contemporary educational systems.





Statement of the Problem
The rapid proliferation of emerging educational technologies has created both opportunities and challenges for teaching and learning processes in today’s classrooms. (b et al., 2024) While these technologies offer promising avenues for enhancing student engagement, collaboration, and personalized learning, their potential remains largely untapped in many classrooms due to a lack of teacher readiness and competency. (Guo et al., 2022)
The problem is that, despite the availability of innovative tools and national and international calls for technology integration in education, many teachers remain inadequately prepared to use these technologies effectively. (Sartor, 2023)Several studies have documented that teachers often struggle with both technical proficiency and pedagogical application when it comes to emerging technologies. Issues such as limited digital literacy, lack of confidence, resistance to change, and inadequate professional development continue to hinder the effective integration of technology in classrooms. (Pianfetti, 2001)
Teachers’ readiness to adopt emerging educational technologies is not solely a function of access to tools. It is shaped by factors such as their attitudes toward technology, their beliefs about teaching and learning, their prior experiences with digital tools, and the professional support systems available to them. Where these factors are lacking, teachers may use technology at a surface level, failing to engage students in deep, meaningful learning experiences.
Furthermore, much of the available teacher training focuses on basic ICT competencies—such as using office applications or browsing the internet—without equipping teachers with the pedagogical strategies needed to integrate emerging technologies into subject-specific instruction. This disconnect results in classrooms where technology is present but underutilized or poorly applied.
Another dimension of the problem is the variation in readiness and competency across different contexts. Teachers in urban schools with better access to infrastructure and support may be more prepared than their counterparts in rural or underserved areas. Additionally, teachers’ age, years of teaching experience, and exposure to digital learning environments influence their readiness and competency levels, creating disparities in the quality of technology integration across schools.
If these gaps in readiness and competency are not addressed, efforts to modernize education through technology will remain ineffective. Students will continue to experience passive, teacher-centered instruction despite the availability of advanced learning tools. Therefore, a deeper understanding of teachers’ readiness and competency is needed to inform professional development programs, policy frameworks, and instructional support systems aimed at fostering meaningful technology integration in education.


Current Trends in Educational Technology Integration: Overview of Emerging Technologies
The landscape of educational technology has evolved from the basic use of computers and projectors to the adoption of advanced, interactive, and intelligent tools that redefine how learning occurs. (An Investigation of Secondary School Teachers’ Flipped Classroom Readiness, 2022) Some of the most impactful emerging technologies in contemporary classrooms include Artificial Intelligence (AI), Virtual Reality (VR), Augmented Reality (AR), gamification platforms, and Learning Management Systems (LMS). These technologies are increasingly transforming instructional delivery, curriculum access, and student engagement.
· Artificial Intelligence (AI): AI-powered tools are facilitating personalized learning experiences by analyzing students’ learning patterns and adapting instructional content to meet individual needs. AI chatbots, intelligent tutoring systems, and adaptive learning platforms provide real-time feedback, automate assessments, and allow for differentiated instruction. These applications enable teachers to focus on higher-order teaching tasks while the AI supports routine learning activities. (“E-Learning Pada Smks 4 Putra Nusantara Berbasis Learning Management System (Lms) Moodle,” 2022)
· Virtual Reality (VR) and Augmented Reality (AR): VR/AR technologies offer immersive learning experiences that transport students into simulated environments, historical landmarks, scientific laboratories, or complex mathematical models. VR/AR fosters experiential learning, helping students grasp abstract concepts through hands-on virtual exploration. For teachers, these tools require new strategies for integrating experiential learning into lesson plans and assessments.
· Gamification: Gamification refers to the application of game design elements such as points, badges, leaderboards, and challenges in educational contexts. Platforms like Kahoot, Classcraft, and Quizizz gamify learning to improve motivation, engagement, and retention. Teachers leverage these platforms to create competitive, collaborative, and rewarding learning environments that stimulate students' intrinsic motivation. (Chapman & Rich, 2018)
· Learning Management Systems (LMS): LMS platforms such as Google Classroom, Moodle, and Canvas are now central to many schools' digital learning environments. (Ahmad et al., 2024) LMSs provide a structured space for teachers to manage course content, communicate with students, assign and grade assessments, and monitor learning progress (Supuwiningsih & Pramartha, 2024). Beyond administrative functions, LMSs support blended learning, flipped classrooms, and remote instruction.

Global Trends in Technology Adoption
Globally, education systems are at varying stages of adopting emerging educational technologies. In many technologically advanced countries, national digital strategies and investments in broadband connectivity have accelerated the integration of technology into classrooms. Countries like Finland, Singapore, and South Korea have embedded technology into their education policies, emphasizing digital literacy, computational thinking, and innovation in pedagogical practice.
· Developed Education Systems: In these contexts, technology integration is supported by sustained professional development programs, curriculum redesign efforts, and school leadership that prioritizes innovation. Teachers receive regular training on both the technical and pedagogical dimensions of emerging tools, and students are active participants in technology-enhanced learning environments. (Koka et al., 2024)
· Developing and Under-Resourced Education Systems: In contrast, some education systems struggle with infrastructural deficits, unreliable internet connectivity, and limited professional development opportunities. Teachers in such environments often lack access to emerging technologies or use them only at a basic level. Initiatives such as mobile learning and low-tech solutions like SMS-based learning platforms have been adopted to bridge digital divides. Globally, the COVID-19 pandemic catalyzed a rapid shift toward remote and hybrid learning models, forcing many teachers to adopt digital tools regardless of their prior experience. While this shift exposed gaps in teacher preparedness, it also accelerated the normalization of digital instruction and prompted a reassessment of teachers' technological competencies. International collaborations, open-source educational resources, and the proliferation of EdTech startups have further democratized access to emerging educational technologies. However, successful adoption still depends on localized teacher training, contextualized curriculum adaptation, and sustainable infrastructure support.

Digital Pedagogy and the Evolving Role of Teachers
As emerging technologies reshape education, the role of the teacher continues to evolve from that of a knowledge transmitter to that of a learning facilitator, technology integrator, and instructional designer. Digital pedagogy, the thoughtful integration of technology into teaching and learning, requires teachers to balance technological tools with sound pedagogical strategies.
1. From Content Delivery to Learning Facilitation
Traditionally, teachers were the primary source of information. Today, information is readily available online, shifting the teacher’s role toward curating resources, guiding inquiry, and fostering critical thinking. (Estaiteyeh & DeCoito, 2023) Teachers facilitate student learning by designing interactive learning activities, enabling collaboration, and using technology to differentiate instruction according to learners’ needs. (“Differentiated Instruction: Meeting the Needs of All Learners,” 2023)
2. Instructional Designers and Digital Content Creators
Teachers are increasingly expected to design or curate digital content suitable for their subject areas. Whether creating interactive presentations, recording video tutorials, or developing VR/AR learning modules, teachers must adapt content for digital platforms and diverse learning modalities. (“Implementing AI-Driven Data Analytics Tools For Student Performance Analysis,” 2024)
3. Data-Driven Instruction
With the rise of AI and learning analytics, teachers now have access to real-time data on student performance. Competent teachers analyze this data to identify learning gaps, personalize instruction, and provide targeted interventions. (Sridana et al., 2022)
4. Lifelong Learners
The continuous evolution of educational technology means that teachers themselves must embrace lifelong learning. Ongoing professional development, peer collaboration, and reflective practice are essential for teachers to stay current with technological innovations and pedagogical trends. (“Psychological Determinants of Professional Pedagogical Competence in the Continuing Qualification of Teachers (Educational Reflections on Lifelong Learning),” 2023)
5. Promoters of Digital Citizenship
Teachers also have the responsibility of promoting digital citizenship among students—teaching ethical, responsible, and safe use of technology in a connected world. (Görög & Udvari, 2023) Thank you for the clarification. Below is an expanded 7-page draft (~3,000+ words) of the section:
Teachers’ Readiness and Competency
Teachers’ Readiness and Competency 
The successful integration of artificial intelligence (AI) in education hinges on teachers’ preparedness to embrace, apply, and critically engage with these technologies. While many educational innovations fail due to a lack of human capacity, teachers remain the critical agents of change in AI-enhanced classrooms. (Kiaer & Jeon, 2024) Two interdependent concepts explain teachers’ ability to engage with AI: readiness and competency. Teacher readiness refers to the psychological, (Alejandro et al., 2024) motivational, and affective disposition toward adopting new technologies. In contrast, competency reflects the actual skills, knowledge, and ethical capacity to apply those technologies effectively. (Bohara & Rana, 2024) Together, they determine whether and how AI tools will transform classroom practice. (Kang, 2024) This section discusses these concepts in depth, exploring their dimensions and dynamic interplay within the broader context of educational innovation. (Yadav, 2024)
 


Teacher Readiness: Attitudes, Motivation, and Willingness to Learn

1. Attitudes Toward Technology Integration
Teachers' attitudes are central to their readiness to adopt new technologies (Teo, 2011). Attitudes encompass beliefs about the usefulness of technology, its relevance to teaching goals, and its potential to improve learning outcomes. In the context of AI, attitudes are shaped by perceptions of AI’s role whether it is seen as a partner that enhances instructional effectiveness or as a disruptive force that threatens professional autonomy. (Cuzzocrea et al., 2025)
Positive attitudes typically emerge when teachers experience the tangible benefits of technology in reducing workload, improving student engagement, and enabling differentiated instruction (Venkatesh et al., 2003). Negative attitudes, however, may arise from misconceptions about AI, fears of being replaced, or a lack of confidence in managing AI tools. Studies reveal that even technologically competent teachers may resist AI adoption if they harbor negative attitudes toward automation in education (Howard et al., 2021). Therefore, addressing attitudinal barriers is crucial in preparing teachers for AI integration.
2. Motivation as a Driver of Readiness
Motivation determines the effort teachers are willing to invest in learning and adopting AI. Drawing from Self-Determination Theory (Deci & Ryan, 2000), motivation can be intrinsic—driven by personal interest and professional growth—or extrinsic, shaped by rewards, policies, and social expectations. Intrinsically motivated teachers engage with AI because they value its potential to improve student learning and their own teaching practice. In contrast, teachers who adopt AI solely due to external pressures may show compliance without deep engagement, leading to superficial use of the technology.
Recent studies emphasize the role of technological curiosity and growth mindset in fostering motivation for AI adoption (Zhang et al., 2020). Teachers who see themselves as lifelong learners are more willing to experiment with AI tools, reflect on their experiences, and persist despite challenges. Motivation, therefore, fuels not only the initial readiness to adopt AI but also the sustained commitment to integrate it meaningfully.
3. Willingness to Learn and Adapt
The willingness to learn represents the behavioral aspect of readiness. It reflects a teacher’s openness to participate in training, experiment with new teaching methods, and adjust instructional practices considering AI technologies. Willingness is often influenced by prior experiences with educational technology, peer support, and the school’s culture of innovation.
Teachers working in supportive environments—where collaboration, experimentation, and risk-taking are encouraged tend to show greater willingness to learn (Ertmer & Ottenbreit-Leftwich, 2010). Conversely, in rigid, top-down environments where failure is penalized, teachers may resist learning new tools like AI, fearing negative consequences if they struggle. Willingness is therefore both an individual trait and a product of the surrounding context.
2. Teacher Competency: Skills, Knowledge, and Ethical Awareness
1. Technical and Operational Skills
Competency in AI integration starts with technical literacy, the ability to operate AI-powered tools and platforms. This includes basic skills like configuring adaptive learning systems, using AI-driven assessment tools, and managing classroom applications that use machine learning algorithms. Teachers also need the ability to troubleshoot common issues, personalize AI tools for diverse learners, and evaluate the effectiveness of AI-supported activities. (Oni & Ngongpah, n.d.)
However, technical competency alone is insufficient. As Mishra and Koehler’s (2006) TPACK framework suggests, technical skills must be integrated with pedagogical and content knowledge to create meaningful learning experiences. Teachers who merely use AI tools without aligning them with instructional goals may not achieve the intended learning outcomes.
2. Pedagogical Knowledge for AI-Enhanced Teaching
Pedagogical competency involves the ability to design learning activities that leverage AI’s unique capabilities. This includes creating personalized learning pathways using adaptive AI systems, facilitating student interaction with AI chatbots for language practice, and integrating AI-supported simulations for complex problem-solving. (Metzger & Jones, 2024)
Competent teachers understand when AI adds value to learning and when traditional teaching methods are more appropriate. They use AI not as a replacement for teaching but as an enhancement of the learning environment. This requires instructional design skills, assessment literacy, and the ability to scaffold students’ interactions with AI systems.
3. Ethical and Critical Awareness
Ethical competency is increasingly recognized as a core element of teacher preparation for AI. Teachers must be aware of privacy concerns associated with student data collected by AI platforms, the potential for algorithmic bias, and the broader ethical implications of relying on automated decision-making in education (Holmes et al., 2022).
Critical awareness also includes questioning the assumptions built into AI tools. For instance, teachers should examine whether an AI-based grading system reflects culturally relevant pedagogical values or merely reinforces dominant perspectives. By developing critical and ethical skills, teachers become informed users and evaluators of AI instead of passive consumers.
 3.The Interplay Between Readiness and Competency in Educational Innovation
Readiness and competency are not isolated constructs but dynamically interact in ways that shape teachers’ engagement with AI. Readiness without competency results in enthusiasm that lacks direction, while competency without readiness leads to underutilization of potential. Innovation requires both: the emotional willingness to change and the practical ability to implement that change. (Bujang et al., 2022)
3.1. Readiness as a Precursor to Competency Development
In many cases, readiness precedes competency. Teachers who are open-minded and motivated to learn will actively seek training opportunities to build their skills. They will engage with professional learning communities, experiment with AI in their classrooms, and reflect on their practice. Schools can nurture this readiness by fostering a positive climate for technology adoption, providing access to AI tools, and celebrating teachers’ experimentation efforts. (Al-Furaih & Al-Awidi, 2020)
3.2. Competency Reinforces Readiness Over Time
Conversely, as teachers acquire competency, their readiness to adopt AI increases. Successful experiences with AI integration boost teachers’ confidence, leading to more positive attitudes and greater willingness to engage further. This creates a virtuous cycle where readiness motivates learning, and learning reinforces readiness (Venkatesh et al., 2003).
3.3. The Role of Professional Development
Professional development (PD) is the bridge between readiness and competency. Effective PD programs address not only technical skills but also the psychological and motivational aspects of change. Workshops that combine hands-on AI training with discussions on pedagogy and ethics are more likely to build comprehensive competency. Mentorship programs, coaching, and peer-to-peer learning communities further support this process (Tondeur et al., 2017).
4. Contextual Factors Shaping Readiness and Competency
The interplay between readiness and competency does not occur in isolation. School culture, leadership support, infrastructure, and policy frameworks all influence whether teachers develop the necessary dispositions and abilities for AI integration. (Yang & Thien, 2024)
In environments where technology is prioritized and supported, teachers tend to demonstrate higher readiness and competency levels. (Erni et al., 2023) Conversely, in schools with limited resources or where leadership does not promote innovation, even motivated teachers may find it difficult to develop competency. Institutional factors such as time for professional learning, access to AI tools, and a shared vision for technology use are therefore essential enablers (Ertmer & Ottenbreit-Leftwich, 2010).
 3. Readiness and Competency in the Broader Context of Educational Change
The readiness-competency relationship mirrors broader patterns observed in educational innovation. Rogers’ (2003) Diffusion of Innovations theory highlights that early adopters often possess both the readiness (psychological disposition) and competency (skills) to embrace innovations. In contrast, late adopters may require significant support to develop these attributes.
Educational change literature also emphasizes that lasting innovation requires not only new tools but also new mindsets and practices. Teachers’ readiness and competency represent the human side of technological change, reminding policymakers and leaders that digital transformation is as much about people as it is about platforms. (Elik et al., 2010)
Implications for Teacher Education and Leadership
Recognizing the dual importance of readiness and competency has several implications.
· Teacher education programs should integrate AI literacy, combining technical training with ethical discussions and pedagogical applications.
· In-service professional development should address attitudinal barriers alongside skill-building.
· Leadership strategies should create environments that support experimentation, reduce fear of failure, and provide resources for continuous learning.

Challenges Hindering Teachers’ Readiness and Competency Development in Using AI in the Classroom
Despite the growing interest in Artificial Intelligence (AI) integration in education, teachers face several barriers that hinder their readiness and competency for effective AI use in the classroom. These challenges are multidimensional, cutting across professional development gaps, infrastructure deficits, cultural resistance, and unresolved ethical and policy concerns. Understanding these barriers is essential for developing targeted interventions to prepare teachers for AI-driven educational environments. This section explores four major categories of challenges: (1) limited AI-specific training opportunities, (2) technological infrastructure gaps, (3) resistance to technological change, and (4) ethical concerns and unclear policies.
 Limited AI-Specific Training Opportunities
· Inadequate Professional Development Programs
One of the most significant challenges teachers faces is the lack of dedicated training programs on AI in education. While many educators have participated in general Information and Communication Technology (ICT) training, these programs often do not address the specific features, pedagogical uses, or ethical considerations of AI technologies (Zawacki-Richter et al., 2019). AI tools differ from traditional educational technologies due to their adaptive, predictive, and autonomous features, requiring specialized training for meaningful integration. (Oni & Ngongpah, n.d.)
Moreover, AI literacy remains a new domain in teacher education. Few teacher preparation programs systematically introduce pre-service teachers to AI concepts or tools (Holmes et al., 2022). Consequently, many teachers enter the profession without foundational knowledge of how AI systems function or how to integrate them into pedagogical design. The absence of structured AI training limits teachers' technical competency, leaving them ill-equipped to navigate AI-enhanced learning environments.
· Fragmented and One-Off Training Approaches
Where AI training opportunities do exist, they are often fragmented, ad hoc, and delivered as one-time workshops rather than ongoing professional development initiatives. Research shows that one-off workshops rarely lead to sustained technology adoption or competency development (Ertmer & Ottenbreit-Leftwich, 2010). Effective professional learning requires continuous engagement, reflection, and collaboration over time.
Additionally, many existing AI training programs focus narrowly on technical operations rather than on pedagogical integration or ethical considerations. This limited scope prevents teachers from developing holistic competencies that include designing meaningful learning experiences and critically evaluating AI’s impact on students.
· Lack of Contextualized and Practical Learning
Another gap in AI training is the lack of context-specific approaches. Generic training sessions often fail to address the unique challenges faced by teachers in different subjects, grade levels, or socio-economic contexts. For example, a mathematics teacher might benefit from training on AI-powered problem-solving platforms, whereas a language arts teacher might need to learn about AI writing assistants. The absence of contextualized learning makes it difficult for teachers to translate their training into practice.

2. Technological Infrastructure Gaps in Schools
·  Insufficient Access to AI Tools and Platforms
Even when teachers are ready and willing to integrate AI into their practice, a lack of access to reliable technology infrastructure remains a significant barrier. Many schools, especially in under-resourced regions, lack the hardware, software, and stable internet connectivity required to support AI-powered educational tools (UNESCO, 2021). Without these basic requirements, teachers cannot implement what they have learned about AI.
Furthermore, some AI applications require advanced computing power, cloud-based systems, and constant data synchronization, which exceed the technological capacities of many schools. This digital divide creates inequities in AI adoption, where only well-resourced schools can afford to implement cutting-edge educational technologies.
· Maintenance and Technical Support Challenges
Beyond access, the sustainability of AI technologies in schools depends on regular maintenance and technical support. Teachers often encounter technical issues when using AI tools, but many schools lack dedicated IT staff to resolve these problems promptly. Without adequate support, technical difficulties can discourage teachers from using AI, undermining their confidence and motivation.
Technical glitches, software updates, and compatibility issues with existing school systems are common problems that frustrate teachers and hinder seamless AI integration. Schools that do not invest in maintenance and support infrastructure risk having AI tools become obsolete or abandoned.
· Uneven Infrastructure Development Across Regions
Technological infrastructure gaps are not uniform but vary across regions, creating disparities in AI adoption. Urban schools tend to have better access to technology and internet connectivity compared to rural or remote schools. This regional disparity means that some teachers have the technological environment to experiment with AI, while others are excluded from such opportunities (Adukaite et al., 2017). Addressing these inequities requires systemic policy interventions and targeted investments.

3. Resistance to Technological Change
· Psychological and Cultural Barriers
Teachers' resistance to AI integration is often rooted in psychological and cultural factors. Change is inherently disruptive, and many educators prefer to rely on familiar teaching methods rather than adopt unfamiliar technologies (Ertmer, 1999). Some teachers perceive AI as a threat to their professional autonomy, fearing that automation will diminish their role in the classroom.
Cultural resistance can also stem from broader societal attitudes toward AI. In some contexts, AI is associated with surveillance, job loss, or depersonalized learning, leading to skepticism and reluctance. Overcoming these fears requires not only technical training but also opportunities for teachers to engage in critical discussions about AI’s role in education and society.
· Lack of Confidence and Self-Efficacy
Teachers’ confidence in their ability to learn and apply AI tools—referred to as technological self-efficacy—is a critical factor in adoption (Bandura, 1997). When teachers lack confidence, they may avoid AI integration, even if they recognize its potential benefits. This lack of confidence is often exacerbated by past negative experiences with technology, limited professional development, or unsupportive school cultures.
Professional learning initiatives that focus on building self-efficacy through hands-on practice, peer collaboration, and incremental successes are essential for overcoming this barrier.
· Workload and Time Constraints
Teachers frequently cite workload and lack of time as obstacles to technology adoption. Learning new AI tools, adapting lesson plans, and troubleshooting technical issues require time and increasingly scarce resources in teachers’ professional lives. Without dedicated time for professional learning and experimentation, even motivated teachers may resist integrating AI into their teaching practice (Howard et al., 2021). School leaders play a crucial role in addressing this barrier by providing release time, restructuring schedules, and integrating AI learning into professional development plans.
4. Ethical Concerns and Unclear Policies
· Data Privacy and Security Issues
AI systems in education often collect and analyze large volumes of student data to personalize learning and automate assessments. This raises significant concerns about data privacy and security. Teachers are increasingly aware of these risks but often lack clear guidance on how to protect student data when using AI tools (Holmes et al., 2022).
In the absence of robust data governance policies, teachers face uncertainty about which AI tools are compliant with privacy laws, how student data is stored, and who has access to it. This uncertainty can cause teachers to avoid using AI technologies altogether.
· Algorithmic Bias and Equity Issues
Another ethical concern is the risk of algorithmic bias in AI systems. AI tools are only as fair and equitable as the data on which they are trained. If training data reflects societal biases, AI systems can reproduce and even amplify these inequities, disadvantaging certain student groups (Binns, 2018).
Teachers need the competency to critically evaluate AI tools for potential biases and to ensure that AI-supported learning environments promote equity and inclusion. However, most teacher training programs do not address these issues, leaving teachers ill-prepared to navigate the ethical complexities of AI in education.
· Lack of Clear Institutional and National Policies
The rapid pace of AI development has outpaced the formulation of clear educational policies. Many schools lack explicit guidelines on the ethical use of AI, leaving teachers uncertain about what is permissible or advisable. At the national level, few countries have developed comprehensive AI-in-education strategies that outline teachers’ roles, responsibilities, and ethical considerations (UNESCO, 2021).
This policy vacuum leaves teachers vulnerable to making uninformed or inconsistent decisions about the use of AI. Clear policies and ethical frameworks are necessary to support teachers in navigating the complexities of AI integration. Certainly! Here's a reorganized outline-style version, presenting each solution as a single key point with explanations, making it more concise and clearer for your review article.
Solutions to Improve Teachers' Readiness and Competency in Using AI in the Classroom

1. Integrate AI-Specific Training into Teacher Education Programs
Pre-service teacher education curricula must include foundational knowledge of AI concepts, hands-on experiences with AI tools, pedagogical strategies for AI-enhanced learning, and ethical discussions. (Siiman, 2024) Early exposure prepares future teachers for AI-driven classrooms and embeds AI literacy into their professional identity. (Choi, 2024)

2. Provide Continuous In-Service Professional Development on AI
Ongoing, context-specific professional learning opportunities are essential. Schools should offer blended learning workshops, coaching sessions, and collaborative projects that build not only technical know-how but also pedagogical and ethical competencies related to AI integration.

3. Ensure Equitable Access to AI Tools and Technological Infrastructure
Governments and school leaders should prioritize equitable distribution of AI-powered educational tools, stable internet connectivity, and modern computing devices. Infrastructure upgrades are critical, especially for under-resourced and rural schools, to ensure all teachers have access to AI technologies.

4. Strengthen Technical Support Systems in Schools
Reliable technical support including IT staff, help desks, and routine system maintenance must be established to help teachers overcome technical barriers quickly. This reduces frustration, encourages experimentation, and sustains long-term technology use. (Ali & Murthy, 2010)

5. Foster Leadership that Champions AI Integration
School leaders should communicate a clear vision for AI-enhanced education, model AI use, provide release time for learning, and recognize teachers’ efforts. Leadership support reduces resistance and fosters a culture of innovation and continuous improvement. (Laru et al., 2024)
6. Develop Ethical Guidelines and Policies for Use of AI in Education
Clear institutional and national policies must guide the ethical use of AI in schools. These should address student data privacy, transparency of AI algorithms, and fairness in AI-supported learning environments. Ethical guidelines help build teachers' confidence in using AI responsibly. (Kehoe, 2023)
7. Address Teachers' Mindsets and Build Technological Self-Efficacy
Professional learning should cultivate positive mindsets toward AI by addressing fears of automation and emphasizing teachers’ irreplaceable human role. (Kim, 2022)Building technological self-efficacy through hands-on experiences and reflection strengthens teachers’ confidence to adopt and innovate with AI. (Altinay et al., 2024)
8. Establish School-Based AI Learning Labs and Collaborative Spaces
Creating AI learning labs in schools allows teachers to experiment with emerging tools in a low-pressure environment. Collaborative spaces encourage peer-to-peer learning, co-design of AI-enhanced lessons, and the sharing of best practices. (Bekdemi̇r, 2024)
9. Leverage Partnerships with EdTech Companies and Global AI Communities
Schools should partner with technology companies, universities, and international organizations (e.g., ISTE, UNESCO) to access cutting-edge AI tools, expert training, and global communities of practice. These partnerships accelerate innovation and professional growth. (Md Shamsudin & Hoon, 2024)
10. Personalize Teacher Learning Pathways Using AI-Supported Professional Development
Just as AI personalizes student learning, professional development platforms can use adaptive learning to tailor training pathways for teachers, recommending modules based on their existing skills and learning goals. (Estaiteyeh & McQuirter, 2024) Personalized learning fosters engagement and sustained competency development. (Attach et al., 2024).

Conclusion
As artificial intelligence (AI) becomes an increasingly influential force in education, the readiness and competency of teachers to engage with these technologies are critical to successful integration. This review highlighted that readiness, reflected in attitudes, motivation, and willingness to learn forms the psychological foundation for innovation, while competency, comprising technical skills, pedagogical knowledge, and ethical awareness, determines a teacher’s ability to apply AI tools effectively and responsibly.
However, several interrelated challenges hinder the development of these essential capacities. The absence of AI-specific training, technological infrastructure disparities, cultural resistance to change, and unclear ethical and policy frameworks pose significant barriers to progress. These obstacles are particularly acute in under-resourced settings, further widening the digital divide.
To overcome these challenges, a coordinated and holistic response is needed. Teacher education programs must integrate AI literacy, professional development must be continuous and contextualized, and school leadership must cultivate a culture that supports innovation. Infrastructure must be upgraded equitably, and policies should provide clear ethical guidance on the use of AI in classrooms. Moreover, teachers must be empowered with not only the tools but also the mindset to adapt, learn, and lead in AI-enhanced learning environments.
Ultimately, the promise of AI in education cannot be fulfilled without investing in the human infrastructure that supports its teachers. By equipping educators with the necessary readiness and competency, we can ensure that AI serves as a tool to enrich teaching and learning, rather than a barrier to it. The future of AI in the classroom depends not just on technological advancement but on our collective commitment to teacher empowerment and ethical innovation.
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