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Abstract
The intense adoption of the artificial intelligence (AI) technologies into the educational systems around the globe is radically transforming the environment of teacher professionalism and disrupting the conventional paradigms of teacher education. The current research, in this regard, will utilize a thematic analysis and systematic literature review to assess the way AI-based changes are transforming the professional competencies, roles, and identities of educators in various learning institutions. The present study is based on a strict methodological framework, as it includes a systematic review of 68 peer-reviewed articles, policy documents, and international reports published in 2019-2025. This general synthesis reveals four dimensions of change as critical to the research, such as transformation of a pedagogical role toward facilitation, the appearance of AI literacy and ethical reasoning demands, the problem of professional autonomy in the face of algorithmic decision-making, and the need of curriculum adjustment in teacher education programmes. Results have shown that, on the one hand, AI technologies, including intelligent tutoring schedules and automated grading solutions, provide unprecedented possibilities to personalized learning and efficiency in administration, whereas, on the other hand, they also bring some considerable threats of deskilling and professional unemployment to teachers and the expansion of global digital inequalities. The research shows that the existing teacher education systems are inadeptly trained to help teachers to be ready to work in AI-based settings, and there is still a significant gap in the knowledge of the technology pedagogical content, and ethical implementation of AI. Based on this, the paper will suggest some important recommendations. First, it requires a total overhaul of the curriculum, including AI literacy and data competence. Second, it suggests the creation of perpetual professional growth models, which consider fairness, accountability, transparency, and ethics (FATE) in AI systems. Third, it focuses on building context-sensitive policies that do not exclude teacher agency but accept technological innovation. This research is a contribution to the general discussion on educational technology by providing an evidence-based conceptualization of the influence of AI on teacher professionalism. It offers practical solutions on how to enhance sustainable change in teacher education in the digital era.
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Introduction
The twenty-first century has witnessed a swift increase in the pace of implementing artificial intelligence technologies in the educational fields, with the radical and fundamental changes in the way pedagogical activities were conducted and the very idea of a teacher being questioned (Holmes et al., 2019; Vazquez-Cano, 2021). With AI-driven applications getting increasingly advanced and affordable, they are transforming a conventional teacher profile, moving away them being content providers and becoming learning facilitators and ethical AI supporters (Yu, 2024). This technological wave offers the brilliant opportunities to the improvement of the quality of education, but at the same time, it creates the severe challenges to the principles of the professional identity of the teacher. The pedagogical relationship and situational decision-making traditions that have historically characterized the teaching profession are challenged by the fact that intelligent systems can coexist with the teaching profession and provide personalised instruction, relying on adaptive algorithms (Essa et al., 2023). The smart tutoring systems (ITS) proved to be efficient in providing the individualised learning experience, yet they also bring up the vital concerns about the dynamic nature of the teacher knowledge (Akyuz, 2020; Phillips et al., 2020). It has provided new opportunities to develop the curriculum and interact with students, as well as raised the concerns of content authenticity and academic integrity, with large language models like ChatGPT (Kasneci et al., 2023).
However, recent studies point to the revolutionary effect of AI on education practice, which focuses on personalised learning process as well as adaptive evaluation systems (Tapalova & Zhiyenbayeva, 2022). However, this change also brings with itself thorny ethical issues of equity, responsibility and data disclosure in AI-driven educational choices (Memarian and Doleck, 2023). The introduction of AI technologies forces educators to develop new skills of data interpretation, algorithmic literacy, and ethical arguments that are far beyond the regular training of pedagogy (Borenstein and Howard, 2021). The very concept of didactic transposition of academic knowledge into the form of teaching material is being fundamentally reconceptualized in the AI age (Zagkotas, 2025). With AI infiltrating the selection of knowledge, its organization, and presentation, teachers will have to assume new roles as knowledge guardians and flexible designers of curriculum in AI-enhanced learning spaces (Karatas et al., 2025). This paradigm shift will demand that the education programmes of teachers approach these changing professional exigencies with a strict interrogation process. Despite the recent burst of scholarly attention to the AI applications in the educational field, there are still significant gaps in our understanding of the particular impact that these technologies have on the professionalism of the teachers and the resulting implications directed at teacher preparation courses (Aljemely, 2024). The literature has mostly focused on the technical implementation and student learning outcomes and provided little focus on the professional aspects of the teaching process and the change of educator identity under AI-integrated conditions (Ouyang et al., 2022).
This paper aims to fill such critical gaps by conducting in-depth analysis of the role played by AI integration in transforming the nature of teacher professionalism and its role in reforming teacher education. 
The study is grounded on three main goals, namely: 
i. to examine how AI technologies are reshaping professional teacher roles and competency imperatives; 
ii. to discover issues and possibilities of teacher education in preparing teachers to live and work in AI-integrated teaching settings; and 
iii. to present evidence-based recommendations on teacher education restructuring that do not sacrifice crucial human aspects of teaching but embrace technological innovation. 
The theoretical framework is based on the Technological Pedagogical Content Knowledge (TPACK) theory (Dewi et al., 2021) and modern views on curriculum-making, which provide a multifaceted prism in relation to which the effects of AI on professional teaching practice can be evaluated (Priestley et al., 2021). This interdisciplinary methodology allows examining the technical skills and the professional, ethical, and relational aspects of the effective teaching in the digital era in a subtle way.

Materials and Methods
The current research employs the systematic literature review approach and supplemented by the thematic analysis to explore the nexus between artificial intelligence (AI) and teacher professionalism. The research design was carefully designed so that the contemporary trends in the integration of AI in the educational context could be fully covered, and the implications of those trends on the teacher professional practice and professional development are strictly prioritized. The systematic literature search was conducted in several academic databases: Web of Science, Scopus, ERIC, and Google Scholar with the date of publication ranging between January 2019 and September 2025. The search plan involved the utilization of Boolean operators on keywords related to artificial intelligence in the education field, teacher professionalism and integration of educational technology, as outlined in Table 1.
Table 1: Search Strategy and Selection Criteria
	Search Component
	Terms Used
	Boolean Logic

	AI Technology
	"artificial intelligence" OR "AI in education" OR "intelligent tutoring systems" OR "machine learning" OR "large language models"
	AND

	Professional Dimension
	"teacher professionalism" OR "teacher identity" OR "teacher education" OR "curriculum development" OR "pedagogical knowledge"
	AND

	Educational Context
	"teaching" OR "classroom" OR "educational technology" OR "digital pedagogy" OR "curriculum adaptation"
	



Studies were chosen in accordance with the following inclusion criteria: (1) peer-reviewed articles or reputable reports published between 2019 and 2025; (2) a clear focus on artificial-intelligence implementation in educational activities with implications on teaching practice; (3) a discussion of the role of teachers, their competences, or developmental opportunities; (4) empirical studies or significant levels of theoretical exposures; and (5) written in English. Omission of exclusion criteria: (1) purely technical studies that do not reflect pedagogical thinking; (2) abstracts of conferences that did not include full manuscripts; (3) research that described student outcomes without offering implications on how to improve teaching; and (4) opinion articles that did not incorporate an analysis based on evidence. The initial library query produced 342 potentially useful sources that went through a series of systematic screening in line with the inclusion and exclusion criteria. Following the elimination of duplicates and the use of a strict quality evaluation framework, 68 sources were selected to proceed to the conclusive synthesis 52 articles by and 16 reports or policy books.
Six major dimensions helped to direct data extraction: (1) the nature of AI technologies and applications addressed; (2) the roles and competencies of teachers that were influenced by the implementation of AI; (3) the opportunities and challenges outlined in the context of teacher professionalism; (4) teacher education and professional development implications; (5) ethical considerations and professional accountability; and (6) policy and practice recommendations. Braun and Clarke (2006) developed a six-phase model, which was used in the thematic analysis, and qualitative data analysis software facilitated the coding and theme development. Initial coding was done by two independent researchers with an inter-rater reliability coefficient of 0.84. Any discrepancy was solved by discussion and agreement and the resulting themes were later checked by consultation with domain experts. 
Included studies were assessed in terms of quality with standardized criteria commonly used to evaluate the research in the systematic reviews of educational technology. The methodological rigor, applicability to the formulated research questions and the contribution to the overall picture of the impact of AI on teacher professionalism were evaluated. The results were also supported by triangulation of data and meeting with five globally known experts on teacher education and education technology.

Results
Four major groups of artificial intelligence technologies that are transforming educational practice that can be found through our analysis have implications on the professional roles and competencies of educators that are distinct and unique. A detailed overview of these technologies and their prevalence in the reviewed literature can be found in Table 2.
Table 2: AI Technologies in Education and Professional Impact
	AI Technology
	Frequency in Literature
	Primary Educational Function
	Teacher Role Transformation
	Professional Competency Requirements

	Intelligent Tutoring Systems (ITS)
	47% (32/68 studies)
	Personalized instruction delivery
	From instructor to learning facilitator
	Adaptive pedagogy, data interpretation

	Automated Assessment Tools
	41% (28/68 studies)
	Evaluation and feedback generation
	From assessor to feedback interpreter
	Assessment literacy, bias recognition

	Learning Analytics Platforms
	35% (24/68 studies)
	Performance tracking and prediction
	From intuitive to data-driven decision maker
	Statistical literacy, privacy awareness

	Large Language Models
	29% (20/68 studies)
	Content generation and interaction
	From content creator to content curator
	AI literacy, ethical reasoning

	Adaptive Learning Systems
	26% (18/68 studies)
	Curriculum personalization
	From standardized to individualized instruction
	Differentiation expertise, technology integration



The study has found five basic dimensions of teacher professional identity change in AI-infused learning settings, which is the change in the conventional instructional models to more elaborate, technology-mediated professional roles.
i. Content Transmitter to Learning Orchestrator: Analysis showed patterns of consistent results over 73% of studies that showed transformation of teachers as primary agents of information delivery to being learning process orchestrators. This change necessitates the elaboration of advanced facilitation competencies, motivation techniques to students, and coordination of human-AI learning partnership (Chen, 2022). Educators are moving more towards the role of human-in-the-loop agents, who retain control and make situational changes to the AI-based approach to education.
ii. Ethical AI Advocate and Bias Monitor: one of the most recent roles suggested by the emerging ethical AI advocate role found in 68% of current research (2023-2025) makes teachers an ethical advocate who makes sure that AI implementation in the learning environment is fair and transparent (Barnes & Hutson, 2024). This position includes the ability of AI systems to detect bias, the privacy of students, and the promotion of equal access to AI-enhanced education, as well. The educators will be required to acquire skills in identifying algorithmic bias and learning the principles of FATE in AI systems (Memarian and Doleck, 2023).
iii. Learning Analyst and Data Literacy Specialist: The introduction of learning analytics solutions has generated anticipations on teachers to serve as data literacy experts able to interpret complicated learning information and make evidence-based teaching choices (Cukurova et al., 2020). This position needs knowledge in statistical concepts, data visualization, and translational analytical skills to pedagogical actions. Nonetheless, 61 percent of the studies indicated that there were high levels of competency gaps in teacher data literacy skills.
iv. Technology Integration Coordinator: Teachers are becoming technology integration coordinators in educational entities, and in addition to personal use of AI tools, they must provide assistance to their colleagues and students in effective technology use (Fissore et al., 2024). This increased role demands technical troubleshooting skills, pedagogical technology and institutional change management skills.

Professional Competency Requirements in the AI Era
According to the thematic analysis, an overall framework of professional skills that should be applied to teaching in AI-integrated settings was introduced. This framework is provided in Table 3 along with the existing preparedness measures.
Table 3: AI-Era Teaching Competency Framework
	Competency Domain
	Core Components
	Proficiency Indicators
	Current Preparation Status

	AI Literacy and Ethics
	Understanding AI capabilities and limitations; Ethical AI implementation; Bias recognition and mitigation
	Can evaluate AI tools for educational appropriateness; Implements FATE principles; Recognizes and addresses algorithmic bias
	34% of teachers report adequate preparation

	Data Competence
	Learning analytics interpretation; Privacy protection; Evidence-based decision making
	Interprets learning data effectively; Protects student privacy; Makes data-informed instructional decisions
	28% demonstrate functional competency

	Adaptive Pedagogy
	Personalized learning design; Differentiated instruction; Flexible assessment
	Designs individualized learning pathways; Adapts instruction based on AI insights; Creates varied assessment approaches
	45% show developing competency

	Curriculum Adaptation
	AI-enhanced content development; Digital resource curation; Continuous curriculum updating
	Integrates AI tools in curriculum design; Curates digital resources effectively; Updates content based on technological advances
	31% demonstrate proficiency

	Professional Ethics
	Student advocacy; Professional judgment maintenance; Equity promotion
	Advocates for student interests; Maintains professional autonomy; Promotes educational equity
	67% show adequate preparation



Challenges to Teacher Professionalism
The systematic literature review has revealed six key issues that the introduction of AI presents to conventional notions of teacher professionalism:
i. Professional Displacement Anxiety and Role Confusion: Half of the studies reported the teachers concerns on professional relevance and job security when AI systems become more competent in the traditional teaching roles (Fitria, 2023). This fear was especially heightened in the areas where standardized testing and assessment were emphasized, and the AI systems have the potential to reproduce a large number of traditional teaching activities. Educators were not sure about their individual professional richness in AI-supported learning settings.
ii. Competency Gap and Professional Inadequacy: A prominent theme in 71% of studies was the existence of big gaps between the competencies needed according to the AI era and the present teacher competencies. Multiple teachers have claimed to feel underprofessional when faced with advanced AI applications and demands regarding the use of technology (Aljemely, 2024). The competency gap was especially notable in the data literacy and ethical implementation of AI areas.
iii. Loss of Professional Autonomy: The study that was reported on the tendencies to an algorithm-driven decision-making in the educational setting, which may compromise the professional judgment and autonomy of teachers (Karan and Angadi, 2023). Forty-three percent of researchers have reported tensions between AI systems recommendations and professional knowledge of teachers, some teachers have raised concerns that they are becoming algorithmic implementers, instead of making professional decisions.
iv. Ethical Complexity and Moral Responsibility: Teachers are experiencing an increasing amount of challenging ethical models regarding AI implementation, such as whether student privacy, algorithmic fairness, and authentic assessment in AI-enhanced settings (Zahariev, 2024). The study found moral anguish levels among the teachers who are unprepared to negotiate these ethical hurdles without being neglected to their professions and advocacy of the students.
v. The informational authenticity and academic integrity issues: The use of large language models has generated new problems of both academic integrity and information authenticity among teachers who need to handle AI-generated information (Elsayed, 2024). Educators need to acquire skills in identifying AI-generated content and at the same time adopt AI tools in the teaching process in a way that they fit.

Opportunities for Enhanced Professional Practice
The study found that, in spite of major obstacles, AI has a lot of potential to improve rather than lower teacher professionalism: Through in-depth examination of student learning patterns and predictive modeling, AI-powered learning analytics empower educators to make more accurate, evidence-based instructional decisions (Kim et al., 2020). When teachers successfully applied AI-generated insights for instructional planning and differentiation, 67% of studies found that their effectiveness as teachers increased. Routine tasks like grading, attendance tracking, and progress monitoring can be automated to free up teachers' time for more advanced professional activities like relationship building, innovative teaching, and providing individualized student support (Hashem et al., 2024). Teachers can now concentrate on the distinctively human elements of education that AI systems cannot replace thanks to this change. Through adaptive systems that modify content, pace, and instructional strategy based on unique learner characteristics, AI technologies allow teachers to simultaneously provide all students with truly personalized learning experiences (Lata, 2024). A long-standing professional goal that was previously constrained by human capacity is addressed by this capability. International professional learning communities are made possible by AI-powered platforms, which give educators access to knowledge, materials, and opportunities for collaboration across borders (Gonçalves & Oliveira, 2021). This connectivity facilitates unprecedented levels of knowledge sharing and ongoing professional development.

Implications for Teacher Education Reform
The SLR revealed that 78% of the studies pointed out shortcomings in the current methods for preparing students for AI-integrated learning environments, which has significant ramifications for teacher education programs. Rather than treating AI literacy, ethical reasoning, and data competence as supplemental subjects, teacher education programs should incorporate them into their curricula (Wu, 2024). In order to reflect the teaching realities of the AI era, this integration necessitates a fundamental restructuring of the curriculum, field experiences, and assessment techniques. It is necessary to expand the conventional TPACK framework to incorporate data literacy skills, ethical considerations, and knowledge domains unique to AI (Dewi et al., 2021; Sulayman et al, 2026). The intricate connections that exist in modern educational contexts between pedagogy, content knowledge, and artificial intelligence must be addressed by this improved framework. Given the speed at which AI is developing, teacher education must be rethought as a lifelong, ongoing process as opposed to a front-loaded preparation model (Kasztelnik, 2024; 2.	Iorliam et al, 2025). New methods of professional development, continuous support networks, and flexible curriculum updating systems are needed for this change.
Discussion
The results show a fundamental shift in teacher professionalism that goes beyond the adoption of technology alone and includes significant adjustments to professional identity, competency standards, and ethical obligations. This change highlights special considerations for the fundamentally relational and moral aspects of teaching practice while also being in line with larger cultural trends toward human-AI collaboration. Teachers now have to develop advanced skills in technology evaluation, ethical reasoning, and adaptive instruction that go beyond traditional pedagogical preparation. This is a significant evolution in their professional identities as "AI orchestrators." This research builds on earlier TPACK studies (Dewi et al., 2021) by showing that integrating AI necessitates a fundamental rethinking of teaching roles and professional responsibilities in addition to technological proficiency. This analysis gives rise to the idea of "hybrid professionalism," which views educators as distinctively human professionals who use AI tools to supplement rather than replace their primary responsibilities. By highlighting critical mediators between artificial intelligence and human learning needs—such as emotional intelligence, contextual judgment, and ethical reasoning—this viewpoint allays worries about professional displacement. Traditional processes of didactic transposition—the conversion of academic knowledge into teachable content—are radically changed by the incorporation of AI technologies (Zagkotas, 2025). Teachers must gain new skills in assessing, modifying, and contextualizing AI-generated educational materials while preserving pedagogical coherence and appropriateness as AI systems become more involved in content selection, organization, and presentation. Teachers must act as sophisticated knowledge gatekeepers in light of this shift, evaluating AI-generated content for pedagogical efficacy, accuracy, bias, and cultural relevance (Atalar & Ergun, 2018). In addition to delivering content, the role involves critically analyzing algorithmic decision-making procedures and their effects on educational equity and student learning.
One of the most challenging discovery is that teachers have to become moral leaders in AI adoption while needing deep knowledge on FATE principles for educational settings(Memarian & Doleck, 2023). Educators will grapple with tough ethical and moral dilemmas such as identifying algorithmic biases, safeguarding student privacy, and preserving educational equity while integrating AI tools into classrooms to enrich instruction. This research highlights substantial limitations on the ability of teachers to prepare for these ethical responsibilities, and a widespread sense from many of having been inadequately prepared to think through value questions associated with integrating AI (Borenstein & Howard, 2021).
However, concerning trends of uneven AI adoption and teacher preparation across various geographic and developmental contexts are also revealed by the analysis. While colleagues in underserved communities face major obstacles to participating in AI-enhanced education, teachers in well-resourced educational systems have access to cutting-edge AI tools and professional development opportunities (Li, 2023; Mobolaji et al, 2025). This discrepancy runs the risk of establishing a stratified teaching profession with unequal access to opportunities for career advancement, professional development, and technology. Intentional international collaboration, resource sharing, and capacity-building programs are needed to address these equity issues and guarantee that all teachers can engage in AI-enhanced instruction.
Nevertheless, the study's findings about competency gaps underscore the pressing need for extensive reform of teacher education programs across the globe. Developing the complex competencies needed for successful teaching in AI-integrated environments is a challenge for current teacher preparation programs, which are primarily based on pre-digital instructional models. An important curriculum reform challenge that calls for continuous institutional commitment and resource investment is the proposed extension of the TPACK framework to incorporate AI literacy, ethical reasoning, and data competence. For all currently employed teachers to be able to adjust to AI-enhanced learning environments, this reform needs to address both pre-service training and in-service professional development.
In summary, this systematic literature review (SLR) offers a thorough examination of how artificial intelligence is influencing teacher professionalism, drawing on literature published between January 2019 and September 2025. It is therefore important to recognize several limitations of the study. First, it is clear that the breakneck speed of AI advancement means that some findings might become obsolete rather very quickly, hence, constant and continuous research in this area is necessary and imperative in order to keep up. Also, since the review mostly considers English-language sources, there is an absolute possibility that valuable perspectives from other languages and cultures have been left out. Therefore, looking ahead, future research should prioritize longitudinal studies to track how teachers adapt to these technologies over time. Expanding the analysis to include a broader range of international perspectives would also be beneficial, as would focused investigations into specific strategies for effective collaboration between teachers and AI. Lastly, developing reliable tools to assess teaching competencies in the age of AI remains an essential goal for researchers moving forward.
Conclusions and Recommendations
A critical examination of artificial intelligence’s influence on teacher professionalism indicates a paradigm shift within the educational landscape—one marked by both significant promise and notable obstacles. The integration of AI is fundamentally redefining the educator’s role: teachers are increasingly expected to function not merely as conveyors of information, but as facilitators of learning, ethical stewards, and informed interpreters of data. This evolution necessitates the cultivation of new, multifaceted competencies that extend well beyond the boundaries of conventional teacher preparation. However, current teacher education frameworks, unfortunately, lag behind these demands. Without thorough and forward-thinking reform, there is a substantial risk of widespread professional inadequacy among teachers, exacerbation of existing inequities, and a collective failure to harness AI’s full potential to improve educational outcomes. In short, the status quo simply will not suffice.

Nonetheless, when AI is thoughtfully and ethically integrated, it holds considerable potential to enrich, rather than undermine, teacher professionalism. AI can enable more personalized and effective teaching practices, provided that essential human dimensions—such as interpersonal care, ethical discernment, and contextual awareness—are intentionally preserved. These qualities remain irreplaceable, serving as the bedrock of authentic teaching even as technology continues to advance. In sum, while AI offers transformative opportunities, its successful adoption hinges on a deliberate effort to sustain the core human attributes that define effective educators.
Based on this conclusion, the following recommendations are provided:
i. Teacher education programs need to move beyond surface-level AI exposure and embed genuine AI literacy, data skills, and ethical reasoning throughout their coursework. It is not enough to talk about AI; future teachers should gain firsthand experience in classrooms where AI is already in play. The traditional TPACK framework, however is due for an update—AI knowledge should be fully integrated, not tacked on. Faculty, too, need robust professional development. It is unrealistic to expect new teachers to be prepared if their instructors are themselves unfamiliar with these tools.
ii. For policymakers and school leaders, the responsibility is clear: they must establish concrete AI competency standards and ensure the necessary resources are in place. This means real investment in both funding and technological infrastructure to guarantee equitable access for all educators and students. Regulatory frameworks as a matter of fact, must address privacy, transparency, and the autonomy of teachers—these are non-negotiable. Beyond policy, leaders should cultivate professional learning communities and guide teachers through the challenges of AI adoption with practical change management strategies.
iii. Teachers and their professional organizations have an equally active role to play. Advocacy is not optional—they should champion ethical and effective use of AI, commit to ongoing professional learning, and scrutinize new tools for fairness and equity. Safeguarding student interests must remain paramount, and ensuring equitable access to AI resources is critical. Above all, professional integrity and student learning outcomes should guide every decision regarding AI implementation.
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