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Abstract: Preparing teachers for the demands of twenty-first-century 
education requires a paradigm shift from traditional models of 
teacher training toward integrated approaches that combine 
reflective practice, mentoring, and digital innovation. 
Contemporary educational systems increasingly recognize that 
professional competence extends beyond disciplinary 
knowledge, encompassing adaptive expertise, digital literacy, 
collaborative learning, critical thinking, ethical decision-
making, and continuous professional development. This paper 
examines the interrelationship between reflective practice, 
mentoring, and digital transformation as complementary 
dimensions in the development of future-ready teachers. 
Drawing upon recent international literature, policy 
documents, and empirical research, the study highlights how 
reflective teaching strengthens professional judgment, 
mentoring facilitates professional identity formation, and 
digital innovation supports flexible, inclusive, and learner-
centered educational environments. The analysis demonstrates 
that effective professional learning ecosystems require 
institutional support, collaborative cultures, and sustainable 
models of lifelong learning. Furthermore, the paper discusses 
emerging challenges associated with artificial intelligence, 
digital ethics, teacher wellbeing, and educational resilience. It 
argues that preparing future-ready teachers requires systemic 
investment in evidence-informed professional development 
aligned with international competency frameworks such as Digi 
Comp Edu and OECD recommendations. The article concludes 
by proposing an integrated conceptual model that positions 
reflective practice, mentoring, and digital innovation as 
mutually reinforcing pillars of teacher professional 
competence. The increasing complexity of educational systems 
requires teachers to develop competencies that extend beyond 
traditional pedagogical knowledge. Contemporary educational 
environments are shaped by rapid digital transformation, 
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artificial intelligence, increasing learner diversity, and 
continuous societal change, placing new demands on teacher 
education and professional development. This integrative 
literature review examines how reflective practice, 
collaborative mentoring, and digital innovation contribute to 
the development of future-ready teachers. Drawing upon recent 
international research, policy documents, and theoretical 
contributions, the paper critically analyses the interaction 
among these dimensions and identifies their implications for 
sustainable professional learning. Building on this synthesis, 
the article proposes the Adaptive Professional Competence 
Framework (APCF), a conceptual model that integrates 
reflective practice, professional identity, collaborative 
mentoring, digital competence, AI literacy, and adaptive 
expertise into a coherent perspective on teacher 
professionalism. Rather than conceptualizing these dimensions 
as independent competencies, the framework emphasizes their 
reciprocal relationships within dynamic professional learning 
ecosystems. The review argues that preparing future-ready 
teachers requires systemic approaches that combine reflective 
inquiry, collaborative learning, technological innovation, and 
ethical responsibility throughout the teaching career.  
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Introduction 
The rapid evolution of educational systems during the last decade has 
profoundly transformed expectations regarding teachers' professional 
roles. Beyond transmitting disciplinary knowledge, contemporary 
teachers are expected to facilitate inquiry-based learning, foster 
creativity, integrate digital technologies, personalize instruction, 
cultivate students' socio-emotional competencies, and respond 
effectively to increasingly diverse educational contexts. 
These expanding responsibilities have generated renewed international 
interest in identifying the competencies required for future-ready 
teachers capable of thriving in continuously changing educational 
environments (OECD, 2025). Recent educational reforms emphasize 
that teacher quality represents the most influential school-related factor 
affecting student achievement. However, teacher effectiveness is no 
longer understood solely through pedagogical expertise; instead, it 
reflects the dynamic integration of professional knowledge, reflective 
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judgment, technological competence, collaborative practice, ethical 
responsibility, and continuous professional learning.  
Consequently, teacher education has progressively shifted from 
knowledge transmission models toward competency-based 
professional development frameworks that encourage lifelong learning 
and adaptive expertise (European Commission, 2022; OECD, 2023).  
The digital transformation accelerated by the COVID-19 pandemic 
further demonstrated that educational resilience depends significantly 
on teachers' capacity to integrate technology meaningfully into 
pedagogical practice rather than merely adopting digital tools. 
International evidence indicates that although digital infrastructure has 
improved considerably, substantial disparities remain regarding 
teachers' preparedness to employ educational technologies effectively. 
Continuous professional learning, collaborative mentoring, and 
reflective practice therefore emerge as essential mechanisms for 
strengthening digital pedagogical competence and sustainable 
professional growth (OECD, 2025). 
Within this evolving educational landscape, reflective practice has 
regained prominence as a central characteristic of effective teaching. 
Reflection enables educators to critically analyse instructional 
decisions, evaluate classroom experiences, identify professional 
learning needs, and continuously refine pedagogical strategies. Rather 
than representing an isolated cognitive activity, reflective practice 
contributes to developing professional agency, resilience, and 
evidence-informed decision-making. Teachers who systematically 
engage in reflection demonstrate greater instructional flexibility, 
improved classroom management, and stronger commitment to lifelong 
learning. 
Parallel to reflective practice, mentoring has become an increasingly 
significant component of teacher professional development across both 
pre-service and in-service education. Contemporary mentoring extends 
beyond traditional induction models, promoting reciprocal learning 
relationships characterized by dialogue, coaching, collaborative 
inquiry, and professional identity construction. Research consistently 
indicates that mentoring contributes positively to teacher self-efficacy, 
job satisfaction, instructional quality, and professional retention while 
simultaneously fostering collaborative school cultures. 
Simultaneously, digital innovation has transformed not only 
instructional practices but also the nature of teachers' professional 
learning. Artificial intelligence, adaptive learning platforms, learning 
analytics, virtual collaboration environments, and digital mentoring 
systems increasingly support personalized professional development 
opportunities. Nevertheless, technology alone cannot guarantee 
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educational quality. Rather, effective digital innovation depends upon 
teachers' pedagogical competence, critical digital literacy, ethical 
awareness, and capacity to integrate technological tools within 
meaningful learning experiences (Maghfiroh et al., 2024). 
Consequently, future-ready teachers require an integrated set of 
competencies that combines pedagogical expertise, reflective thinking, 
collaborative professionalism, digital fluency, emotional intelligence, 
and adaptive leadership. International frameworks such as 
DigCompEdu increasingly conceptualize teacher competence as 
multidimensional, emphasizing not only digital skills but also 
assessment literacy, learner empowerment, professional collaboration, 
and continuous innovation.  
Against this background, the present paper aims to analyse how 
reflective practice, mentoring, and digital innovation collectively 
contribute to the development of professional competencies necessary 
for future-ready teachers. By synthesizing recent international literature 
and educational policy documents, the article proposes an integrated 
perspective on sustainable teacher professional development capable of 
addressing the educational challenges of the digital era. 
 
Reflective Practice as the Foundation of Professional Competence 
Reflective practice has become one of the defining characteristics of 
effective teacher professionalism. Although the concept originates 
from the seminal works of Donald Schön, contemporary research 
considerably expands its theoretical foundations by positioning 
reflection as an ongoing process of professional inquiry, adaptive 
expertise, and evidence-informed pedagogical improvement. 
Rather than merely evaluating instructional success after classroom 
activities, reflective teachers systematically examine the relationships 
among educational objectives, teaching strategies, learner engagement, 
assessment practices, contextual factors, and professional values. This 
continuous cycle enables educators to transform classroom experiences 
into professional knowledge, thereby strengthening instructional 
decision-making and promoting sustainable professional growth. 
Current research demonstrates that reflective practice contributes to 
multiple dimensions of teacher competence. Teachers engaging in 
structured reflection exhibit higher levels of pedagogical adaptability, 
stronger classroom management skills, improved assessment literacy, 
and greater responsiveness to learners' individual needs. Reflection 
also strengthens teachers' metacognitive awareness, enabling them to 
identify implicit beliefs, challenge routine practices, and develop 
innovative instructional solutions. 
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Furthermore, reflective practice plays an essential role in supporting 
teacher wellbeing and professional resilience. Educational 
environments characterized by rapid technological change, increasing 
accountability, and growing learner diversity expose teachers to 
significant professional complexity. Reflection functions as a cognitive 
and emotional regulation mechanism that allows educators to interpret 
challenging situations constructively, reduce professional burnout, and 
maintain long-term professional engagement. 
 
Mentoring as a Catalyst for Professional Competence Development 
Mentoring has evolved from a traditional induction strategy into a 
comprehensive model of professional learning that supports teachers 
throughout their careers. Contemporary perspectives define mentoring 
as a reciprocal, collaborative, and reflective process through which 
experienced and novice teachers co-construct professional knowledge, 
develop instructional expertise, and strengthen professional identity. 
Rather than functioning as a one-directional transfer of experience, 
effective mentoring promotes dialogue, shared reflection, critical 
inquiry, and mutual learning, thereby contributing to sustainable 
professional growth. 
International research consistently identifies mentoring as one of the 
most influential mechanisms supporting teacher effectiveness and 
retention. Teachers participating in structured mentoring programs 
demonstrate greater instructional confidence, stronger classroom 
management skills, increased self-efficacy, and higher levels of 
professional commitment compared to those lacking systematic 
mentoring support. These benefits are particularly significant during 
the early years of teaching, when novice educators encounter complex 
pedagogical, emotional, and organizational challenges that influence 
long-term career development. 
Recent OECD analyses emphasize that mentoring should be considered 
a central component of continuing professional learning rather than an 
isolated induction activity. High-performing education systems 
increasingly integrate mentoring within broader professional learning 
communities, encouraging collaborative lesson planning, peer 
observation, reflective dialogue, action research, and collective 
problem-solving. Such approaches contribute not only to individual 
professional competence but also to organizational learning and school 
improvement.  
The theoretical foundations of contemporary mentoring are closely 
associated with sociocultural learning theories, which conceptualize 
professional competence as socially constructed through interaction, 
collaboration, and participation in professional communities. From this 
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perspective, mentoring facilitates situated learning by enabling novice 
teachers to progressively participate in authentic educational practices 
while receiving constructive feedback from experienced colleagues. 
Professional knowledge is therefore developed through continuous 
interaction between experience, reflection, and collaborative inquiry 
rather than through isolated individual learning. 
An important characteristic of modern mentoring concerns its 
contribution to professional identity formation. Teacher identity is no 
longer regarded as a fixed attribute acquired during initial teacher 
education but rather as a dynamic process continuously shaped by 
professional experiences, institutional contexts, interpersonal 
relationships, and reflective practice. Mentors play a crucial role in 
supporting beginning teachers as they negotiate professional 
expectations, develop pedagogical confidence, and construct their own 
educational philosophy.  
Empirical evidence also demonstrates that mentoring significantly 
enhances reflective competence. Through structured conversations, 
classroom observations, coaching sessions, and professional dialogue, 
mentors encourage novice teachers to critically analyse instructional 
decisions, interpret classroom interactions, and identify opportunities 
for pedagogical improvement. Consequently, mentoring and reflective 
practice function as complementary processes that reinforce 
professional learning.  
Another emerging dimension concerns digital mentoring, which has 
gained considerable importance following the expansion of online and 
blended professional learning environments. Digital mentoring 
employs collaborative platforms, virtual coaching sessions, electronic 
portfolios, artificial intelligence-supported feedback systems, and 
professional learning networks to facilitate continuous communication 
among educators regardless of geographical location. 
Digital mentoring offers several advantages over traditional face-to-
face approaches. It increases accessibility, supports individualized 
professional learning pathways, enables continuous documentation of 
professional growth, and facilitates participation in international 
communities of practice. Furthermore, digital mentoring promotes 
collaborative knowledge sharing, interdisciplinary cooperation, and 
cross-cultural exchange among teachers from different educational 
contexts.  
Recent integrative reviews suggest that digital mentoring platforms 
improve teacher engagement, professional satisfaction, instructional 
innovation, and retention while simultaneously strengthening 
institutional capacity for continuous professional development. 
Nevertheless, successful implementation requires adequate 
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technological infrastructure, digital competence, organizational 
support, and careful attention to ethical considerations such as data 
privacy and professional autonomy.  
Consequently, mentoring should no longer be perceived merely as a 
support mechanism for novice teachers but rather as a strategic 
component of lifelong professional learning applicable across all stages 
of teaching careers. Schools increasingly function as learning 
organizations where mentoring contributes to collective expertise, 
distributed leadership, innovation, and educational quality. 
 
Digital Innovation and the Development of Future-Ready Teachers 
Digital transformation has fundamentally reshaped educational 
environments, requiring teachers to develop competencies that extend 
well beyond basic technological skills. Contemporary digital 
innovation encompasses artificial intelligence, adaptive learning 
systems, learning analytics, immersive technologies, virtual 
collaboration environments, open educational resources, and intelligent 
assessment platforms. Consequently, teacher competence increasingly 
depends upon the ability to integrate technological innovation within 
pedagogically meaningful learning experiences.  
International policy documents consistently emphasize that digital 
competence should not be interpreted as technological proficiency 
alone. Instead, effective digital teaching requires the integration of 
technological knowledge, pedagogical expertise, subject-specific 
competence, ethical awareness, creativity, and critical thinking. This 
multidimensional perspective is reflected in the DigCompEdu 
framework, which conceptualizes teachers' digital competence through 
interconnected domains including professional engagement, digital 
resources, teaching and learning, assessment, learner empowerment, 
and facilitating students' digital competence.  
Recent evidence indicates that significant disparities continue to exist 
regarding teachers' readiness for digital education. Although most 
educators regularly use digital technologies, many continue to 
experience difficulties in selecting appropriate digital resources, 
designing interactive learning environments, interpreting learning 
analytics, and integrating artificial intelligence into instructional 
practice. These findings suggest that technological availability alone 
cannot guarantee educational innovation; rather, continuous 
professional development remains essential for transforming 
technological access into pedagogical effectiveness.  
One of the most significant developments influencing teacher 
education is the rapid emergence of generative artificial intelligence. 
AI-powered educational applications increasingly support lesson 
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planning, instructional design, formative assessment, personalized 
feedback, adaptive learning pathways, content generation, and 
administrative efficiency. Rather than replacing teachers, current 
evidence suggests that artificial intelligence functions most effectively 
as an augmentation tool that enhances teachers' professional judgment 
and expands opportunities for personalized instruction.  
However, successful integration of AI requires teachers to develop new 
professional competencies associated with prompt design, critical 
evaluation of AI-generated content, ethical decision-making, digital 
citizenship, algorithmic transparency, and responsible technology use. 
Teacher education institutions therefore face the challenge of preparing 
educators capable of critically engaging with artificial intelligence 
while maintaining pedagogical autonomy and human-centered 
educational values.  
Digital innovation also strengthens teachers' capacity for collaborative 
professional learning. Online professional learning communities, 
virtual conferences, digital coaching, collaborative lesson design 
platforms, and international educator networks facilitate continuous 
exchange of knowledge beyond institutional boundaries. These 
environments promote professional reflection, interdisciplinary 
collaboration, innovation diffusion, and evidence-informed teaching 
practices.  
Recent empirical studies demonstrate that structured digital training 
significantly improves teachers' instructional planning, collaborative 
learning, technology integration, and overall instructional competence. 
Teachers who participate in systematic digital professional 
development exhibit greater confidence in designing learner-centred 
environments, employing technology-enhanced assessment, and 
fostering active student participation. These findings reinforce the 
importance of sustained investment in continuing professional learning 
rather than isolated technology training initiatives.  
Moreover, digital innovation contributes substantially to educational 
inclusion. Assistive technologies, adaptive software, multimodal 
instructional resources, automated translation systems, and 
personalized learning platforms provide teachers with new 
opportunities to address learner diversity and promote equitable 
participation. Inclusive digital pedagogies therefore represent an 
essential dimension of future-ready teaching, particularly within 
increasingly heterogeneous classrooms.  
Nevertheless, digital transformation also presents important challenges. 
Teachers frequently report increased workload, digital fatigue, 
concerns regarding data security, algorithmic bias, misinformation, and 
unequal access to technological resources. Consequently, professional 
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competence in the digital era requires balancing innovation with ethical 
responsibility, critical reflection, and pedagogical intentionality.   
Emerging research increasingly refers to the concept of teacher digital 
maturity, emphasizing that effective technology integration develops 
progressively through continuous professional learning rather than 
isolated training events. Digital maturity encompasses confidence, 
adaptability, innovation, collaborative engagement, reflective 
technology use, and leadership in digital transformation initiatives. 
This perspective highlights that becoming a future-ready teacher 
represents an ongoing developmental journey rather than the 
acquisition of a fixed set of technological skills.  
 
Methodology 
Research Design 
This study employed an integrative literature review methodology to 
examine the relationship between reflective practice, mentoring, and 
digital innovation in the development of professional competencies for 
future-ready teachers. Unlike traditional narrative reviews, integrative 
reviews allow the synthesis of theoretical, empirical, and policy-
oriented literature, offering a comprehensive understanding of complex 
educational phenomena while facilitating the identification of 
conceptual relationships, research trends, and future directions. 
The integrative review approach was selected because the concept of 
the future-ready teacher has evolved considerably during recent years, 
particularly following the rapid expansion of digital education, 
artificial intelligence (AI), and hybrid learning environments. These 
developments have generated a growing body of interdisciplinary 
research that combines perspectives from teacher education, 
educational psychology, digital pedagogy, educational leadership, and 
learning sciences. 
Consequently, an integrative review was considered the most 
appropriate methodological approach for critically synthesizing 
evidence across these complementary fields (Snyder, 2019). 
Rather than merely summarizing previous studies, the review sought to 
identify recurring patterns, theoretical convergences, methodological 
differences, and emerging conceptual frameworks related to teachers' 
professional competence development. Particular attention was given 
to research investigating how reflective practice, mentoring, and digital 
innovation interact to strengthen teachers' adaptive expertise, 
professional identity, collaborative learning, and lifelong professional 
development. 
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Search Strategy 
The literature search was conducted using internationally recognized 
academic databases that index high-quality educational research, 
including Scopus, Web of Science, ERIC, ScienceDirect, 
SpringerLink, and Taylor & Francis Online. To ensure methodological 
transparency and comprehensiveness, the search process followed the 
general principles recommended by the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses framework for identifying, 
screening, and selecting relevant studies. 
The search strategy combined multiple keywords and Boolean 
operators, including:"future-ready teachers";"teacher professional 
competence";"reflective practice";"teacher 
reflection";"mentoring";"teacher mentoring";"digital 
innovation";"digital competence";"digital pedagogy";"artificial 
intelligence in education";"teacher professional development";"lifelong 
professional learning". 
Keyword combinations such as ("reflective practice" AND mentoring 
AND digital innovation) and ("future-ready teachers" AND 
professional competence) were used to maximize the retrieval of 
relevant publications. 
 
Inclusion and Exclusion Criteria 
To ensure the quality and relevance of the evidence base, explicit 
inclusion and exclusion criteria were established prior to the literature 
selection process. 
Studies were included if they:were published between 2021 and 
2026;appeared in peer-reviewed international journals or official 
reports issued by recognized organizations;focused on teacher 
education, teacher professional development, mentoring, reflective 
practice, digital competence, educational innovation, or AI-supported 
teaching;reported empirical findings, systematic reviews, meta-
analyses, theoretical frameworks, or international policy analyses;were 
published in English. 
Studies were excluded when they:focused exclusively on higher 
education students without implications for teacher 
education;addressed digital technologies without examining 
professional competence;lacked sufficient methodological 
rigor;consisted solely of conference abstracts, editorials, or opinion 
papers;duplicated findings already reported in more comprehensive 
publications. 
Although the primary emphasis was placed on recent literature 
published during the last five years, several seminal publications were 
also incorporated to provide the theoretical foundations underpinning 



Journal Plus Education                   Vol. XLI no. SI/ 2026                             p. 132-157 

142 
 

reflective practice, mentoring, and technological pedagogical 
knowledge. These foundational works facilitated the interpretation of 
contemporary developments within a broader conceptual framework. 
 
Data Analysis 
The selected literature was analysed through a process of thematic 
synthesis, allowing the identification of recurring concepts across 
different methodological traditions. Rather than organizing studies 
chronologically, the analysis was structured around four major themes: 
Reflective practice as a driver of professional competence; Mentoring 
and collaborative professional learning; Digital innovation and AI-
supported teacher development; Integrated competencies for future-
ready teachers. 
Within each theme, similarities, differences, methodological 
approaches, and educational implications were systematically 
compared. This analytical strategy facilitated the identification of 
conceptual relationships among reflective practice, mentoring, and 
digital innovation, while also revealing emerging research directions 
related to teacher resilience, digital maturity, AI literacy, and adaptive 
expertise. 
Special attention was devoted to studies examining educational change 
after the COVID-19 pandemic, recognizing that this period 
significantly accelerated digital transformation and reshaped 
expectations regarding teachers' professional roles. Consequently, the 
review not only synthesizes current knowledge but also reflects 
ongoing transitions in international teacher education policy and 
practice. 
 
Quality Assurance 
To enhance the credibility of the review, preference was given to 
publications indexed in internationally recognized databases and to 
reports produced by leading educational organizations, including the 
Organisation for Economic Co-operation and Development, United 
Nations Educational, Scientific and Cultural Organization, and the 
European Commission. These sources provide robust evidence and 
internationally comparable data regarding teacher professional 
development, digital education, and educational policy. 
Furthermore, triangulation across empirical studies, systematic 
reviews, conceptual papers, and policy documents strengthened the 
analytical depth of the review and reduced the likelihood of relying on 
isolated findings. By integrating multiple evidence sources, the study 
provides a comprehensive and balanced perspective on the 
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competencies required for future-ready teachers in increasingly 
complex educational environments. 
 
Adaptive Professional Competence: A Conceptual Framework for 
Future-Ready Teachers 
The complexity of contemporary educational systems requires a 
reconceptualization of teacher professional competence beyond 
traditional pedagogical knowledge. While previous research has 
examined reflective practice, mentoring, and digital competence as 
separate domains, recent developments suggest the need for a more 
integrated perspective that captures the dynamic interactions among 
these dimensions. Based on the synthesis of the literature reviewed in 
this study, we propose the Adaptive Professional Competence 
Framework (APCF) as a conceptual model for understanding the 
competencies required by future-ready teachers. 
Adaptive professional competence refers to teachers' capacity to 
respond effectively, ethically, and creatively to rapidly changing 
educational environments through continuous learning, critical 
reflection, collaborative engagement, and purposeful use of digital 
technologies. Unlike static competence models, the APCF 
conceptualizes professional competence as an evolving process shaped 
by professional experiences, contextual demands, institutional support, 
and lifelong learning. The framework is organized around six 
interconnected dimensions that collectively contribute to sustainable 
teacher professionalism. 
 
Reflective Practice 
Reflective practice represents the cognitive foundation of adaptive 
professional competence. Through systematic reflection before, during, 
and after instructional activities, teachers critically evaluate 
pedagogical decisions, analyse learners' responses, identify areas 
requiring improvement, and develop evidence-informed instructional 
strategies. Reflection encourages professional autonomy by enabling 
teachers to transform classroom experiences into meaningful 
professional knowledge. 
Furthermore, reflective practitioners demonstrate greater instructional 
flexibility, stronger problem-solving abilities, and increased capacity to 
respond to unexpected classroom situations. Rather than relying 
exclusively on established routines, reflective teachers continuously 
adapt their practices according to learners' needs, educational evidence, 
and contextual challenges. 
 
Professional Identity 
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Professional identity constitutes the second dimension of the 
framework and refers to teachers' understanding of themselves as 
educators, mentors, innovators, and lifelong learners. Contemporary 
literature increasingly recognizes professional identity as dynamic, 
continuously reconstructed through teaching experiences, collaboration 
with colleagues, institutional culture, and professional reflection. 
Teachers with well-developed professional identities demonstrate 
higher levels of commitment, resilience, self-efficacy, and willingness 
to engage in professional learning. They perceive educational change 
not as a threat but as an opportunity for growth and innovation. 
Consequently, professional identity functions as an important mediator 
between knowledge acquisition and professional action. 
 
Collaborative Mentoring 
The third dimension emphasizes collaborative mentoring as a 
continuous process of reciprocal professional learning. Contemporary 
mentoring extends beyond supporting novice teachers during induction 
and evolves into a long-term professional partnership characterized by 
dialogue, shared reflection, coaching, peer observation, and 
collaborative inquiry. 
Collaborative mentoring contributes significantly to the development 
of instructional competence, classroom management, assessment 
literacy, and professional confidence. Equally important, mentoring 
strengthens professional communities by promoting collective 
responsibility for educational quality and continuous improvement. 
Within the APCF, mentoring also serves as a mechanism through 
which reflective knowledge is shared, discussed, and refined 
collectively. Professional competence therefore develops through 
interaction with colleagues rather than through isolated individual 
learning. 
 
Digital Competence 
Digital competence represents an essential dimension of future-ready 
teaching. However, digital competence should not be interpreted 
merely as technical proficiency in using educational technologies. 
Instead, it encompasses teachers' ability to select, adapt, evaluate, and 
integrate digital resources in ways that enhance learning, promote 
inclusion, and support meaningful student engagement. 
Digitally competent teachers employ technology to facilitate 
collaboration, formative assessment, personalized learning, creative 
problem-solving, and learner autonomy. They critically evaluate digital 
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resources while considering issues related to accessibility, ethics, 
privacy, and educational effectiveness. 
Consequently, digital competence functions as an enabling competence 
that supports innovation across all areas of professional practice rather 
than as an independent technological skill. The rapid emergence of 
generative artificial intelligence introduces a new dimension of teacher 
professionalism. AI literacy involves understanding both the 
opportunities and limitations of artificial intelligence within 
educational contexts. Teachers require the capacity to critically 
evaluate AI-generated content, formulate effective prompts, interpret 
automated feedback, recognize algorithmic bias, and ensure that 
technology is used responsibly and ethically. 
Rather than replacing professional judgment, AI should enhance 
teachers' decision-making by supporting lesson planning, assessment 
design, differentiation, and administrative efficiency. Human expertise 
remains central to educational practice, while artificial intelligence 
serves as a complementary tool that expands teachers' professional 
capabilities.  
 
Adaptive Professional Competence 
The final dimension integrates the previous components into a 
comprehensive model of teacher professionalism. Adaptive 
professional competence reflects teachers' ability to combine 
pedagogical expertise, reflective thinking, collaborative learning, 
digital innovation, and ethical reasoning when responding to new 
educational challenges. 
Teachers demonstrating adaptive professional competence 
continuously update their knowledge, participate in professional 
learning communities, experiment with innovative pedagogical 
approaches, and critically evaluate the impact of their instructional 
decisions. This competence is not viewed as a final outcome but as an 
ongoing developmental process that evolves throughout teachers' 
professional careers. 
The proposed framework suggests that future-ready teachers are 
characterized not by the mastery of isolated competencies but by their 
capacity to integrate diverse forms of professional knowledge into 
coherent, context-sensitive educational practice. In this perspective, 
reflective practice, mentoring, digital competence, and AI literacy 
become mutually reinforcing dimensions that collectively support 
sustainable professional development. 
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Theoretical Implications 
The present review contributes to the evolving literature on teacher 
professional development by advancing a more integrated conceptual 
understanding of the competencies required for future-ready teachers. 
While previous research has extensively examined reflective practice, 
mentoring, digital competence, and, more recently, artificial 
intelligence as important dimensions of teacher education, these 
constructs have frequently been investigated independently. Such 
fragmentation limits the development of comprehensive theoretical 
perspectives capable of explaining how teachers build professional 
expertise within increasingly complex educational environments. 
The Adaptive Professional Competence Framework (APCF) proposed 
in this article addresses this limitation by integrating these 
complementary dimensions into a coherent conceptual model. Rather 
than interpreting professional competence as a static set of knowledge 
and skills, the framework conceptualizes it as a dynamic process of 
continuous adaptation supported by reflective inquiry, collaborative 
mentoring, digital innovation, AI literacy, and the ongoing construction 
of professional identity. Consequently, adaptive professional 
competence is understood as an emergent capability that develops 
through interaction between individual agency, collaborative learning, 
and institutional contexts. 
From a theoretical perspective, the APCF extends existing 
competence-based approaches by emphasizing the reciprocal 
relationships among cognitive, social, technological, and ethical 
dimensions of teacher professionalism. This interpretation aligns with 
contemporary perspectives on lifelong professional learning, adaptive 
expertise, and professional learning ecosystems, while responding to 
recent calls for more integrated models capable of addressing the 
educational challenges associated with digital transformation and 
artificial intelligence. 
The framework also contributes to current debates regarding the future 
of teacher education by positioning professional competence as a 
developmental continuum rather than a predefined outcome of initial 
teacher preparation. This perspective suggests that reflective practice, 
mentoring, and digital innovation should not be conceptualized as 
isolated professional development strategies but as mutually 
reinforcing mechanisms that sustain teachers' continuous professional 
growth throughout their careers. 
Finally, the APCF provides a theoretical foundation for future 
empirical investigations. Subsequent research may examine the 
relationships among the proposed dimensions, validate the framework 
across different educational systems, and explore its implications for 
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teacher effectiveness, educational leadership, institutional resilience, 
and learner outcomes. In this respect, the framework represents not a 
definitive model of teacher professionalism but a conceptual basis for 
advancing future research on adaptive professional competence in 
contemporary education. 
 
Implications for Teacher Education Policy and Practice 
The findings synthesized in this review have significant implications 
for teacher education institutions, educational policymakers, school 
leaders, and providers of continuing professional development. The 
accelerating pace of educational change, driven by digital 
transformation, artificial intelligence, demographic diversity, and 
evolving labour market expectations, requires a fundamental rethinking 
of how teachers are prepared for professional practice. Consequently, 
future-oriented teacher education should move beyond knowledge 
transmission toward integrated models that promote adaptability, 
critical reflection, collaboration, and lifelong professional learning. 
One of the primary implications concerns the redesign of initial teacher 
education programmes. Universities should ensure that reflective 
practice is embedded systematically throughout teacher preparation 
rather than being confined to teaching practicum or isolated reflective 
assignments. Reflection should become a continuous process that 
encourages student teachers to connect educational theory with 
authentic classroom experiences, critically evaluate pedagogical 
decisions, and develop professional judgement.  
Structured reflective journals, video-assisted lesson analysis, peer 
observation, and collaborative seminars represent effective strategies 
for strengthening reflective competence during initial teacher 
education. 
The present review also highlights the strategic importance of 
mentoring as a cornerstone of professional learning. Effective 
mentoring should not be limited to induction programmes but should 
accompany teachers throughout different stages of their careers. 
Universities, schools, and continuing professional development 
providers should establish coherent mentoring systems that promote 
reciprocal learning, collaborative inquiry, and professional dialogue. 
Such systems contribute not only to novice teachers’ successful 
transition into professional practice but also to the continuous 
development of experienced educators who increasingly assume 
mentoring and leadership roles within their institutions. 
Digital competence constitutes another critical area requiring sustained 
investment. Rather than focusing exclusively on technical training, 
teacher education programmes should adopt pedagogically oriented 



Journal Plus Education                   Vol. XLI no. SI/ 2026                             p. 132-157 

148 
 

approaches that enable teachers to integrate technology meaningfully 
into curriculum design, classroom instruction, assessment, and learner 
support. Digital technologies should be presented as instruments that 
facilitate active learning, inclusion, creativity, collaboration, and 
evidence-informed teaching rather than as objectives in themselves. 
The rapid expansion of artificial intelligence introduces additional 
challenges and opportunities for teacher education. Universities and 
professional development providers should progressively incorporate 
AI literacy into teacher preparation curricula. Such initiatives should 
include training related to prompt design, critical evaluation of AI-
generated content, ethical use of intelligent technologies, data privacy, 
algorithmic bias, and responsible decision-making. Importantly, AI 
should be presented as a tool that complements teachers’ professional 
expertise rather than replacing pedagogical judgement or human 
interaction. 
The findings further suggest that educational institutions should 
strengthen collaborative professional learning cultures. Research 
consistently demonstrates that teachers learn most effectively when 
professional development is embedded within authentic educational 
practice and supported by collaborative networks. Professional learning 
communities, peer coaching, lesson study, action research, 
interdisciplinary collaboration, and digital professional networks 
provide valuable opportunities for continuous learning while 
simultaneously enhancing institutional capacity for innovation. 
Leadership also emerges as an essential factor influencing the 
successful implementation of future-oriented professional 
development. School leaders play a decisive role in creating 
organizational conditions that encourage experimentation, reflection, 
collaboration, and responsible innovation. Leadership practices that 
promote trust, distributed responsibility, and continuous learning 
contribute significantly to teachers’ willingness to engage in 
professional growth and educational change. 
Educational policy should therefore recognize professional learning as 
a continuous developmental process rather than a series of isolated 
training activities. Sustainable policies should provide coherent 
frameworks supporting mentoring, reflective practice, digital 
competence, AI literacy, and collaborative professional learning across 
the entire teaching career. Such policies require adequate financial 
investment, institutional partnerships, accessible professional 
development opportunities, and mechanisms for evaluating the impact 
of professional learning on classroom practice. 
Finally, the Adaptive Professional Competence Framework proposed 
in this article may serve as a reference point for designing competency-
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based teacher education programmes. The framework offers a holistic 
perspective capable of integrating pedagogical knowledge, reflective 
capacity, collaborative learning, digital competence, and AI literacy 
within coherent professional development strategies. Consequently, it 
may support curriculum redesign, competency assessment, programme 
accreditation, and the development of innovative continuing 
professional learning initiatives at both national and international 
levels. 
 
Limitations and Directions for Future Research 
Although this integrative review provides a comprehensive synthesis of 
recent literature, several limitations should be acknowledged. First, the 
analysis focused primarily on publications indexed in major 
international databases and official policy documents, which may have 
excluded valuable evidence reported in national journals or grey 
literature. Second, the rapidly evolving nature of artificial intelligence 
and digital education implies that new research findings continue to 
emerge, requiring continuous updating of the evidence base. 
Furthermore, the Adaptive Professional Competence Framework 
proposed in this article represents a conceptual synthesis derived from 
existing literature rather than an empirically validated model. Future 
studies should therefore examine its applicability across different 
educational systems, institutional contexts, and stages of teacher 
professional development. 
Empirical research employing mixed-methods designs, longitudinal 
approaches, and cross-national comparative studies would contribute 
substantially to understanding how reflective practice, mentoring, 
digital competence, and AI literacy interact over time to influence 
teacher effectiveness, professional identity, and educational innovation. 
Additional investigations should also explore the relationship between 
adaptive professional competence and learner outcomes, teacher 
wellbeing, organizational resilience, and educational leadership. 
Finally, future research should investigate how generative artificial 
intelligence may reshape professional learning ecosystems, mentoring 
practices, reflective processes, and competency assessment while 
maintaining ethical standards, human agency, and educational equity. 
 
Discussion: Towards an Integrated Model for Preparing Future-
Ready Teachers 
The literature reviewed in this paper demonstrates that reflective 
practice, mentoring, and digital innovation should not be regarded as 
isolated dimensions of teacher professional development. Instead, they 
constitute interconnected components of a comprehensive professional 
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learning ecosystem that enables teachers to respond effectively to the 
educational demands of the twenty-first century. Recent international 
policy documents emphasize that sustainable educational 
transformation depends not merely on technological investment but 
primarily on strengthening teachers' professional capacities through 
continuous learning, collaboration, and innovation.  
One of the most consistent findings emerging from recent empirical 
research concerns the importance of integrating reflective practice with 
collaborative professional learning. Reflection enables teachers to 
critically examine instructional decisions, while mentoring provides the 
social context through which reflective insights can be discussed, 
validated, and transformed into improved pedagogical practices. 
Digital technologies further extend these opportunities by facilitating 
professional dialogue beyond institutional boundaries through virtual 
communities of practice, online mentoring, and collaborative 
professional networks. 
The interaction among these three dimensions generates what may be 
described as professional adaptive competence—the capacity to 
continuously modify instructional practices in response to changing 
educational contexts, learner diversity, technological developments, 
and emerging societal expectations. Rather than mastering a fixed 
repertoire of teaching techniques, future-ready teachers demonstrate 
flexibility, critical thinking, creativity, ethical reasoning, and 
continuous professional learning. 
Current research also indicates that teacher professional development is 
increasingly moving from event-based training toward sustained 
professional learning ecosystems. Traditional workshops, although 
valuable, rarely produce long-term changes in classroom practice 
unless accompanied by coaching, mentoring, collaborative reflection, 
and institutional support. Systematic reviews published during the last 
five years consistently conclude that effective professional 
development includes active participation, collaborative inquiry, 
ongoing mentoring, classroom application, and continuous feedback.  
Another important issue emerging from recent literature concerns 
artificial intelligence. AI has rapidly become an influential component 
of educational innovation, offering teachers opportunities to 
personalize learning, automate routine administrative tasks, generate 
instructional resources, analyse assessment data, and support formative 
evaluation. However, researchers increasingly emphasize that AI 
cannot replace teachers' professional judgment. Instead, AI should 
function as an intelligent assistant that complements human expertise 
while preserving pedagogical autonomy, ethical responsibility, and 
meaningful teacher-student relationships. 
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This perspective suggests that future teacher education should move 
beyond teaching digital tools toward developing AI literacy, including 
prompt engineering, critical evaluation of AI-generated content, ethical 
decision-making, algorithmic transparency, and responsible 
educational use of intelligent technologies. Consequently, digital 
competence should increasingly be understood as an evolving 
professional capability requiring continuous updating throughout 
teachers' careers. 
Based on the synthesis of recent international literature, this paper 
proposes an Integrated Framework for Developing Future-Ready 
Teachers (Figure 1). 
 

Reflective Practice 
│ 
▼ 

Professional Self-awareness 
│ 
▼ 

Evidence-informed Decision Making 
│ 
▼ 

Professional Competence 
▲                         ▲ 
│                         │ 

Mentoring            Digital Innovation 
│                         │ 

Collaborative       AI, Digital Tools, 
Learning            Learning Analytics, 

Communities         Online Professional Learning 
│ 
▼ 

Continuous Professional Learning 
│ 
▼ 

 
Figure 1. Integrated Framework for Developing Future-Ready Teachers 

 
Future-Ready Teacher 
The proposed framework conceptualizes professional competence as a 
dynamic construct resulting from continuous interaction among 
reflective thinking, collaborative mentoring, and digital innovation. 
Rather than functioning independently, these components reinforce one 
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another through ongoing professional learning processes that support 
educational quality, teacher resilience, and instructional effectiveness.  
Furthermore, the model highlights the central role of lifelong 
professional learning. Professional competence cannot be considered a 
static achievement acquired during initial teacher education; instead, it 
represents a continuously evolving process shaped by professional 
experiences, collaborative interactions, technological developments, 
and reflective inquiry.  
The framework may also inform educational policy by encouraging 
teacher education providers to design integrated professional 
development programs combining mentoring, reflective practice, 
digital competence, and AI-supported pedagogies within coherent 
institutional strategies. 
Conclusions 
Preparing future-ready teachers represents one of the most significant 
challenges facing contemporary education systems. Rapid 
technological development, increasing learner diversity, educational 
uncertainty, and evolving societal expectations require teachers to 
develop sophisticated professional competencies extending beyond 
traditional pedagogical knowledge. 
This review demonstrates that reflective practice, mentoring, and 
digital innovation constitute complementary dimensions of sustainable 
teacher professional development. Reflective practice enhances 
professional judgment, supports evidence-informed decision-making, 
and strengthens teachers' capacity for continuous improvement. 
Mentoring facilitates professional identity development, collaborative 
learning, instructional confidence, and organizational learning. Digital 
innovation expands opportunities for personalized learning, 
professional collaboration, educational inclusion, and AI-supported 
instructional design. 
Importantly, none of these dimensions alone is sufficient to prepare 
teachers for future educational challenges. Their greatest impact 
emerges when integrated within coherent professional learning 
ecosystems characterized by collaboration, institutional support, 
continuous reflection, technological innovation, and lifelong learning. 
Recent OECD and European policy documents consistently 
recommend that teacher professional development should shift from 
isolated training activities toward sustained, collaborative, practice-
oriented learning models that incorporate mentoring, reflective inquiry, 
digital competence, and continuous professional support.  
Future research should investigate how artificial intelligence, learning 
analytics, immersive technologies, and digital mentoring environments 
influence long-term teacher competence, professional identity, 
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instructional quality, and educational resilience. Additional empirical 
studies comparing different professional learning ecosystems across 
educational contexts would further contribute to understanding how 
future-ready teachers can be effectively prepared for increasingly 
complex educational environments. 
Ultimately, the future of education depends not primarily upon 
technological innovation itself but upon teachers' capacity to critically, 
ethically, collaboratively, and creatively integrate innovation into 
meaningful educational practice. 
The findings of this integrative review reinforce the view that 
preparing future-ready teachers requires a fundamental shift from 
fragmented professional development initiatives toward coherent and 
sustainable professional learning ecosystems. Contemporary 
educational challenges—including digital transformation, artificial 
intelligence, increasing learner diversity, and rapidly evolving societal 
expectations—demand teachers who are capable not only of applying 
pedagogical knowledge but also of continuously adapting their 
professional practice through reflection, collaboration, and innovation. 
A central contribution of this review is the conceptual integration of 
reflective practice, collaborative mentoring, digital competence, and AI 
literacy within the proposed Adaptive Professional Competence 
Framework (APCF). Rather than considering these dimensions as 
isolated competencies, the framework highlights their reciprocal 
relationships and their collective contribution to teachers’ adaptive 
expertise, professional identity, and lifelong professional learning. This 
perspective extends current approaches to teacher competence by 
emphasizing that professional growth emerges through dynamic 
interaction among cognitive, social, technological, and ethical 
dimensions of teaching. 
The review also demonstrates that reflective practice functions as the 
cognitive engine of professional learning, while mentoring provides the 
collaborative context in which professional knowledge is constructed, 
challenged, and refined. Digital innovation and artificial intelligence 
further expand opportunities for personalized teaching, continuous 
feedback, professional networking, and evidence-informed decision-
making. However, technology should be understood as an enabler of 
pedagogical innovation rather than an end in itself. Sustainable 
educational improvement ultimately depends upon teachers’ capacity 
to critically evaluate, ethically apply, and pedagogically integrate 
emerging technologies. 
From a policy perspective, the findings support the need for 
comprehensive teacher education models that integrate reflective 
inquiry, structured mentoring, digital competence, AI literacy, and 
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collaborative professional learning throughout the entire teaching 
career. Such models align closely with current international priorities 
promoted by organizations such as the OECD, UNESCO, and the 
European Commission and may contribute to strengthening 
educational quality, institutional resilience, and innovation capacity. 
Finally, the Adaptive Professional Competence Framework proposed 
in this article should be regarded as a conceptual foundation for future 
empirical investigation. Further research is needed to validate the 
framework across different educational contexts, examine the 
relationships among its constituent dimensions, and explore its impact 
on teacher effectiveness, professional wellbeing, learner outcomes, and 
educational leadership.  
By positioning adaptive professional competence as a dynamic and 
continuously evolving construct, this review contributes to ongoing 
international discussions regarding the future of teacher education and 
provides a theoretically grounded perspective for designing innovative 
professional learning systems capable of responding to the 
complexities of twenty-first-century education. 
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