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   Absztrakt 

   A PEDAGÓGIAI MENTORÁLÁS ÉS A MESTERSÉGES INTELLIGENCIA 

SZINERGIÁJA A TANÁRKÉPZÉS FEJLESZTÉSÉBEN 

   Ez a tanulmány a pedagógiai mentorálás és a mesterséges intelligencia (MI) közötti 

szinergikus kapcsolatot vizsgálja a tanárképzés fejlesztésében. Az oktatás a digitális 

korszakban gyorsan fejlődik, és a pedagógusokra egyre nagyobb nyomás nehezedik, hogy 

alkalmazkodóképes tanítási stratégiákat sajátítsanak el, valamint technológiai jártasságot 

szerezzenek. A pedagógiai mentorálás továbbra is kulcsfontosságú eszköz a gyakorlat és 

az elmélet közötti szakadék áthidalásában: érzelmi támogatást, reflexív fejlődést és 

gyakorlati iránymutatást kínál a pályakezdő tanároknak. Ezzel egyidejűleg az MI 

méretezhető, adatvezérelt eszközöket biztosít, amelyek személyre szabják a tanulást és 

valós idejű visszajelzést nyújtanak. A mentorálás és az MI integrálása sokoldalú 
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megközelítést eredményez a szakmai fejlődésben, amely ötvözi az emberi empátiát és a 

technológiai pontosságot. Az MI analitikai eszközökkel és adminisztratív automa-

tizálással támogatja a mentorokat, míg a mentorok kontextusba helyezik és humanizálják 

az adatokat, biztosítva azok értelmes és etikus alkalmazását. Ez a hibrid modell a 

folyamatos fejlődés, a reflexióra épülő gyakorlat és a bizonyítékalapú oktatás kultúráját 

erősíti, amely elengedhetetlen a 21. századi oktatásban. A cikk végső megállapítása, hogy 

az MI nem a mentorok helyettesítésére, hanem azok megerősítésére szolgál a válaszképes, 

innovatív és ellenálló pedagógusok nevelésében. 

   Kulcsszavak: pedagógiai mentorálás, mesterséges intelligencia az oktatásban, 

tanárképzés, személyre szabott tanulás, reflektív gyakorlat, szinergia 

   Diszciplinák: pedagógia, pszichológia, informatika 

 

 

   Abstract 

   This article explores the synergistic relationship between pedagogical mentoring and 

artificial intelligence (AI) in enhancing teacher development. As education rapidly evolves 

in the digital age, teachers face increasing demands for adaptive teaching strategies and 

technological fluency. Pedagogical mentoring remains a critical tool in bridging the gap 

between theory and practice, offering emotional support, reflective growth, and practical 

guidance to novice educators. Simultaneously, AI introduces scalable, data-driven tools 

that personalize learning and offer real-time feedback. When integrated, AI and 

mentoring provide a multifaceted approach to professional development that leverages 

both human empathy and technological precision. AI supports mentors with analytics 

and administrative automation, while mentors contextualize and humanize the data, 

ensuring meaningful, ethical application. This hybrid model fosters a culture of 

continuous improvement, reflective practice, and evidence-based instruction, essential in 

21st-century education. Ultimately, the article argues that AI should not replace mentors 

but rather empower them in cultivating responsive, innovative, and resilient educators. 

   Keywords: pedagogical mentoring, artificial intelligence in education, teacher 

development, personalized learning, reflective practice, synergy 

   Disciplines: pedagogy, psychology, IT 

 

 

 

   The educational landscape of the 21st 

century is undergoing a metamorphosis, 

characterized by the convergence of rapid 

technological advancements, shifting 

societal expectations, and the constant 

evolution of pedagogical paradigms (see: 

Bayly-Castaneda et al., 2024). Educators 

are now confronted with an array of 
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challenges that demand expertise beyond 

subject matter mastery; they must cultivate 

adaptive teaching methodologies, foster 

inclusive and responsive learning environ-

ments, and engage in continuous profes-

sional development to keep pace with 

digital innovations (Ellikkal & Rajamohan, 

2024). In this era of digital transformation, 

educators must also be aware of the 

opportunities presented by technology, 

possess the skills to analyze data from 

intelligent systems, and integrate these 

insights into their pedagogical approaches, 

guiding students through personalized 

learning pathways. 

   Pedagogical mentoring serves as a 

cornerstone of professional development, 

built upon interpersonal relationships and 

hands-on experiences, facilitating the 

conveyance of practical and tacit 

knowledge that formal teacher training 

programs often undersupply (“OECD 

Digital Education Outlook 2021,” 2021). 

Mentorship offers an avenue for novice 

instructors to assimilate the nuanced 

technical skills essential for effective teach-

ing, concurrently fostering a profound 

comprehension of the emotional and 

ethical considerations intrinsic to the 

profession. Mentors can assist in bridging 

the gap between theoretical knowledge 

and practical application by providing 

personalized feedback, sharing effective 

strategies, and co-reflecting on classroom 

experiences, which is particularly valuable 

given the limitations of traditional one-

size-fits-all methodologies (Pahi et al., 

2024). As novices gain exposure to 

experienced guidance, they will know the 

value of lifelong learning and reflective 

practice, as well as the importance of 

staying current with emerging technologies 

and adapting their instructional practices 

to meet the needs of diverse learners. 

   Simultaneously, the burgeoning pre-

sence of artificial intelligence (AI) in 

education introduces novel tools that 

afford scalable, personalized support 

mechanisms. AI-driven platforms are 

capable of scrutinizing teaching per-

formance, tailoring resources to accom-

modate individual learning preferences, 

and furnishing real-time feedback, thus 

augmenting and enriching conventional 

mentoring modalities (see: Shaffer et al., 

2015). AI systems can analyze vast datasets 

to identify patterns in student learning, 

predict areas of difficulty, and recommend 

targeted interventions, thereby enabling 

educators to make data-informed de-

cisions and personalize instruction to an 

unprecedented degree (Demartini et al., 

2024). AI can also support the creation of 

well-designed long-term curricula and 

connect appropriate learners. Implement-

ing AI in education compels a meticulous 

evaluation of ethical considerations, en-

compassing data privacy protocols and 

ensuring that AI tools are deployed to 

augment, rather than supplant, human 

engagement and pedagogical guidance 

(Rizvi, 2023).  

   The convergence of AI and human 

mentorship should be viewed not as an 

adversarial replacement, but as a syn-

ergistic alliance, where AI furnishes data-
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driven insights and heightened acces-

sibility, while human mentors impart 

empathy, contextual acumen, and moral 

direction. This amalgamation enables a 

more holistic and efficacious approach to 

professional development, wherein AI 

tools facilitate the identification of profes-

sional development needs, promote 

reflective practice, and foster evidence-

based teaching methodologies, while 

human mentors furnish the nuanced 

guidance and emotional support im-

perative for navigating the complexities of 

the teaching profession. Educators play a 

central role in this evolving AI-integrated 

ecosystem by curating personalized 

learning experiences through intelligent 

moderation and ensuring the responsible 

and ethical application of technology to 

enhance student learning outcomes 

(Nafea, 2018). In this human-AI col-

laboration, it is essential to ensure AI 

complements traditional learning, upholds 

academic integrity, and promotes critical 

thinking.  

 

 

   The pivotal role  

   of pedagogical mentoring  

   in educators’ development 

   Pedagogical mentoring assumes the 

main role in shaping effective and con-

fident educators by establishing a relational 

framework where experienced teachers 

guide their novice counterparts through 

supportive interactions, insightful counsel, 

and constructive feedback. This mentoring 

extends beyond simple knowledge trans-

fer, fostering a dynamic dialogue that 

cultivates professional growth, emotional 

fortitude, and reflective teaching practices 

(Tanjung et al., 2021). Mentoring is a tool 

for bridging the gap between educational 

theory and practical application, offering 

authentic learning experiences grounded in 

real classroom environments. Mentors 

facilitate the navigation of challenges such 

as lesson planning, classroom manage-

ment, and differentiated instruction 

through observation, collaborative teach-

ing, and constructive dialogues (Bradbury, 

2010). Mentoring has an impact on teacher 

retention and job satisfaction, as studies 

indicate that structured mentoring prog-

rams correlate with higher retention rates, 

increased confidence, and greater com-

petence among beginning teachers 

(Bhebhe, 2022). Addressing the critical 

issues of teacher shortages and high 

turnover rates, mentoring offers a tangible 

solution by providing the necessary sup-

port and guidance to retain educators 

within the system. Implementing robust 

mentoring programs is not merely an 

investment in individual teachers but a 

strategic imperative for bolstering the 

overall quality and stability of educational 

institutions, ensuring a continuous cycle of 

improvement and adaptation within the 

teaching profession. Mentoring not only 

aids the growth of new educators, but also 

enriches the mentor’s teaching repertoire 

and personal attributes (Goldberg, 2018). 

through the process of guiding and 

reflecting on their own practices, mentors 

often experience renewed enthusiasm for 
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their profession, fostering a culture of 

continuous improvement within the edu-

cational community (Ojo et al., 2017). 

   Key dimensions of pedagogical men-

toring include knowledge transmission, 

where mentors model professional 

behavior, ethical decision-making, and 

interpersonal skills alongside instructional 

strategies. Skill development is also para-

mount, as mentors facilitate the re-

finement of mentees’ pedagogical tech-

niques through the provision of guided 

practice and actionable feedback, enabling 

them to adapt their instructional ap-

proaches to accommodate a spectrum of 

learner profiles and the multifaceted 

demands of contemporary curricula. Men-

toring programs enhance the abilities of 

new teachers and improve their com-

mitment to teaching and their capacity to 

handle the complexities of classroom 

environments. It also extends beyond the 

immediate classroom setting, addressing 

the broader professional responsibilities of 

educators, such as collaboration with 

parents, engagement in school-wide 

initiatives, and adherence to ethical 

guidelines. Mentors often act as cultural 

ambassadors, helping new teachers 

understand and navigate the unspoken 

norms, values, and expectations of the 

school community, thus fostering a sense 

of belonging and integration (Rockoff, 

2008). The mutual benefits model of 

mentoring suggests that mentors gain 

public recognition for their expertise, 

while novice teachers receive crucial sup-

port during their initial years. Mentoring 

relationships promote a growth-oriented 

mindset, where both parties are 

encouraged to embrace challenges, learn 

from mistakes, and continually seek op-

portunities to enhance their professional 

capabilities. Mentoring can be seen as a 

teaching metaphor that emphasizes the 

learner and promotes positive results, 

allowing for a new assessment of teaching 

and the learning process and creating 

prospects for change and renewal 

(Enerson, 2001). By embracing mentoring 

as a cornerstone of teacher development, 

educational institutions can cultivate a 

cadre of educators who are not only skilled 

practitioners but also reflective, resilient, 

and deeply committed to the success of 

their students. The bidirectional nature of 

mentorship, whether formal with struc-

tured assessments or informal through 

experienced guidance, yields benefits such 

as increased job satisfaction, research 

opportunities, and grant publications for 

the mentee.  

 

 

 

   Artificial intelligence  

   as a support tool  

   in teacher development 

   Artificial intelligence is rapidly changing 

the landscape of education, presenting 

unprecedented opportunities to transform 

teacher training, support mechanisms, and 

evaluation protocols (Luan et al., 2020). 

Rather than merely automating existing 

processes, AI introduces innovative ap-

proaches to personalized instruction, 
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insightful feedback, and immersive ex-

periential learning, which collectively have 

the potential to significantly enrich both 

pre-service and in-service teacher edu-

cation programs. By harnessing the power 

of large-scale data analytics and sophistic-

ated machine learning algorithms, AI-

driven systems can discern subtle teaching 

patterns, forecast learning outcomes, and 

tailor educational resources to meet the 

unique requirements of individual edu-

cators (Zhai et al., 2021; Zhou et al., 2023). 

These advanced systems offer scalable 

solutions to address persistent challenges 

in teacher education, such as the im-

perative for ongoing professional develop-

ment, customized support structures, and 

comprehensive performance evaluations. 

As educational environments become 

increasingly digitized and data-intensive, 

AI tools can foster dynamic and 

responsive ecosystems where educators 

can engage in continuous self-reflection, 

professional growth, and real-time in-

novation. The integration of AI into 

education holds the promise of redefining 

traditional teaching and learning 

paradigms (Mello et al., 2023).  

   The capacity to deliver personalized 

learning experiences stands out as one of 

the most impactful contributions of AI to 

teacher development. AI-driven platforms 

can meticulously monitor teacher-student 

interactions, classroom dynamics, and 

instructional strategies through sophistic-

ated integrated analytics, thereby offering 

real-time, actionable feedback tailored to 

individual teaching profiles. For instance, 

these systems can identify imbalances in 

student participation, a tendency to rely 

excessively on teacher-centered instruct-

ion, or a lack of digital tool utilization, and 

subsequently generate targeted recom-

mendations (Ma et al., 2024). Such 

adaptive support mechanisms can 

significantly enhance pedagogical respons-

iveness, particularly for novice teachers 

who are still in the process of refining their 

skills. AI-driven assessment tools have the 

capability to analyze student responses in 

real-time, affording immediate feedback 

and providing profound insights into the 

nuances of student comprehension and 

learning progression (Onesi-Ozigagun et 

al., 2024). By analyzing extensive datasets, 

AI systems can discern patterns in a 

student’s engagement with e-learning 

modules, thereby revealing their preferred 

learning styles or specific areas of 

academic difficulty (Jian, 2023). Advanced 

AI algorithms are adept at examining 

student performance data with exceptional 

granularity, proactively identifying stu-

dents who may be susceptible to academic 

challenges or at risk of not meeting 

learning objectives, which empowers 

educators to implement targeted 

interventions and personalized support 

strategies in a timely manner (Harry & 

Sayudin, 2023). Furthermore, AI facilitates 

nuanced evaluations of educators’ integrat-

ion of technology into their pedagogical 

practices, delivering specific, actionable 

insights on optimizing digital tools and 

resources to cultivate more engaging and 

effective learning environments, ultimately 
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amplifying the impact of educational 

experiences (Dey, 2025; Jian, 2023). 

   The versatility of AI extends beyond 

personalized learning and feedback, 

offering a spectrum of tools that can 

automate administrative tasks, analyze 

student behavior, and provide support for 

students with special needs (Lampou, 

2023). The integration of AI into learning 

applications provides support systems and 

scaffolding for students as they navigate 

personalized learning pathways. AI-driven 

dashboards provide educators with real-

time data visualization, enabling them to 

make informed decisions regarding 

instructional strategies and resource al-

location. AI-driven systems are also re-

volutionizing assessment and feedback 

mechanisms, automating the grading of 

assignments and providing students with 

timely, detailed feedback, which signi-

ficantly reduces the administrative burden 

on teachers, allowing them to focus on 

more strategic instructional activities 

(Roméro et al., 2023). By leveraging AI, 

educators can gain insights into students’ 

emotional states through facial expression 

analysis, which facilitates early intervention 

and targeted support (Saputra et al., 2023; 

Vistorte et al., 2024). Additionally, AI-

enabled adaptive learning systems can be 

programmed to offer tailored assistance 

and customized learning pathways for 

students with diverse learning require-

ments, ensuring inclusivity and promoting 

equitable educational opportunities by 

dynamically adjusting the complexity and 

pacing of instructional materials (Bayly-

Castaneda et al., 2024).  

   AI-driven systems can assess and pro-

vide feedback on assignments, quizzes, 

and exams promptly, allowing students to 

understand their strengths and weaknesses 

in real-time (Kaledio et al., 2024). These 

systems, through sophisticated algorithms, 

can detect plagiarism, ensuring academic 

integrity and promoting ethical behavior 

among students, further enhancing the 

quality of education. AI can be integrated 

into educational tools to personalize 

learning, improve engagement, support 

teachers, and provide accessible education 

for all students. Personalized learning 

systems, powered by AI algorithms, 

analyze student data to create customized 

learning experiences for each student, 

while AI-enabled chatbots provide in-

dividualized support by answering student 

inquiries (Lin et al., 2023). AI systems 

streamline administrative tasks, enhance 

personalized learning experiences, and 

offer valuable insights into student per-

formance and behavior (Onesi-Ozigagun 

et al., 2024). The personalized approach, 

driven by AI, benefits both students and 

teachers, which leads to improved learning 

outcomes and overall educational ex-

periences. AI–based platforms precisely 

acquire the student’s characteristics by 

observing past experiences and analyzing 

available big data through exploring the 

learners’ features and similarities (see: 

Maghsudi et al., 2021). The adaptive nature 

of AI tools was significant in ensuring 

student engagement and keeping them 
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motivated to learn (“Global Educational 

Studies Review,” 2020; Rizvi, 2023). 

 

   The synergy between mentoring  

    and artificial intelligence 

    The confluence of artificial intelligence 

and human mentoring presents a paradigm 

shift in educational support systems, of-

fering a symbiotic relationship that 

leverages the strengths of both domains. 

Rather than positioning AI as a substitute 

for human mentors, the contemporary 

perspective underscores the potential for a 

complementary and synergistic alliance 

(Haensly & Parsons, 1993). AI excels in 

managing repetitive and data-intensive 

tasks, providing efficiency and scalability, 

while human mentors contribute empathy, 

contextual awareness, and nuanced pro-

fessional judgment—attributes that re-

main beyond the reach of AI (Mena-

Guacas et al., 2023). This integration aims 

to amplify the efficacy, accessibility, and 

precision of mentoring programs, guaran-

teeing that mentees gain access to timely, 

personalized, and evidence-driven guid-

ance. Mentors can leverage AI-driven 

analytics to gain deeper insights into 

mentee progress, enabling them to tailor 

their guidance more effectively and pro-

vide targeted support that addresses 

specific needs and challenges (Mah & 

Gross, 2024). The amalgamation of human 

mentoring with AI assistance has the 

potential to redefine creative education by 

enhancing various aspects of the learning 

process (Zailuddin et al., 2024). 

   The integration of AI into mentoring 

workflows fosters more focused and data-

enriched mentor-mentee dynamics. AI 

platforms have the capacity to continuous-

ly monitor mentee development across a 

spectrum of competencies, including 

instructional design, classroom manage-

ment techniques, and technology integ-

ration, and to generate comprehensive 

reports that empower mentors to pinpoint 

areas of strength and areas requiring 

further development. These insights en-

able mentors to personalize their support 

and provide targeted interventions that 

address the specific needs of each mentee, 

thereby enhancing the effectiveness of the 

mentoring relationship.  

   AI-driven tools facilitate asynchronous 

communication channels, which include 

annotated video feedback, AI-generated 

discussion prompts, and chatbots designed 

to address common inquiries. These re-

sources extend mentoring interactions 

beyond con-ventional scheduled meetings, 

promoting continuous engagement and 

reflection, which are crucial for sustained 

professional growth (Onesi-Ozigagun et 

al., 2024). The application of AI in edu-

cation is not aimed at supplanting edu-

cators but rather at augmenting their 

capabilities and creating a more stimulating 

and productive learning environment (see: 

Lampou, 2023). 

   Effective mentoring is contingent upon 

a well-established feedback loop, which AI 

systems can fortify by delivering real-time, 

objective data that complements quali-

tative mentor observations. For example, 



OXIPO 

 

 

43 

 

data analytics derived from classroom 

management software or learning manage-

ment systems can provide actionable 

insights into student engagement levels 

and academic performance, which can 

inform mentor feedback and guidance. 

This data-driven feedback mechanism 

ensures that mentees receive timely and 

specific guidance, which facilitates con-

tinuous improvement and professional 

development. AI-driven assessment tools 

possess the capability to dissect student 

responses in real-time, affording im-

mediate feedback and supplying insights 

into student comprehension and learning 

trajectories. By analyzing a student’s 

interactions with e-learning modules, AI 

can discern patterns indicative of preferred 

learning styles or areas of struggle (Jian, 

2023). This enables educators to person-

alize the delivery of content and provide 

customized support, thereby optimizing 

the learning experience for each student.   

   The integration of AI in education also 

permeates administrative functions, stre-

amlining tasks like student enrollment, 

scheduling, and resource allocation. AI-

powered systems are able to optimize 

these processes, resulting in more efficient 

and effective management of educational 

institutions (Onesi-Ozigagun et al., 2024). 

   AI driven technologies can be inter-

woven into pedagogical practices through 

the implementation of intelligent edu-

cational tools, personalized learning soft-

ware, and virtual assistants. These re-

sources have the potential to reshape 

educational paradigms, personalize learn-

ing experiences, and equip both educators 

and students with innovative instruments 

for academic advancement. Personalized 

learning systems, propelled by AI algo-

rithms, scrutinize student data to curate 

individualized learning pathways tailored 

to each student’s unique requirements. AI 

algorithms analyze data, identify patterns, 

and make predictions, enabling educators 

to personalize learning for each student 

(Harry & Sayudin, 2023). By taking 

advantage of AI/ML methods, the edu-

cational platform precisely acquires the 

student’s characteristics (Maghsudi et al., 

2021). Such an approach facilitates self-

paced learning, addresses specific know-

ledge gaps, and provides targeted inter-

ventions to maximize student outcomes. 

The emergence of AI-driven tools pre-

sents opportunities to offer students 

customized support and resources, thus 

fostering an enriched and efficacious 

educational journey. 

   The transformative potential of AI lies in 

its capacity to analyze extensive datasets, 

discern patterns, and generate predictions, 

thereby enabling educators to make well-

informed decisions and personalize learn-

ing encounters. Through the meticulous 

examination of student engagement 

metrics, granular performance analytics, 

and nuanced learning behavior patterns, 

AI systems are uniquely positioned to 

furnish educators with actionable insights 

that directly inform the refinement of 

instructional strategies and the iterative 

development of curriculum (Kamalov & 

Gurrib, 2023). Moreover, AI facilitates the 
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development of adaptive educational 

platforms that dynamically adjust to 

individual student needs and preferences, 

thereby cultivating a more engaging and 

effective learning experience for all 

students.  

 

 

 

   Challenges and limitations  

   of artificial intelligence  

   in pedagogical mentoring 

   The integration of artificial intelligence 

into teacher development programs pre-

sents both opportunities and inherent 

limitations that warrant careful con-

sideration. While AI offers the potential to 

revolutionize pedagogical mentoring thro-

ugh data analysis and pattern recognition, 

we should acknowledge its limitations, 

particularly in the relational and human-

centered aspects of mentoring. Although 

AI excels at processing large datasets and 

automating responses, the nuances of 

mentoring require emotional intelligence, 

ethical judgment, and contextual aware-

ness, qualities that remain firmly within the 

domain of human cognition (Mah & 

Gross, 2024). As educational institutions 

increasingly adopt AI-enhanced systems, it 

becomes imperative to navigate these 

limitations responsibly, ensuring that 

technological efficiency does not compro-

mise pedagogical depth or the crucial 

element of personal connection (Viruel et 

al., 2025). One of the primary limitations 

of AI in mentoring lies in its inability to 

replicate human empathy, which is the 

very foundation of meaningful inter-

personal relationships (Zailuddin et al., 

2024). Effective mentoring extends 

beyond problem diagnosis and per-

formance optimization; it involves foster-

ing trust, providing encouragement, and 

responding to the emotional and psycho-

logical well-being of mentees (Morales-

García et al., 2024). AI systems, regardless 

of their sophistication, lack the capacity for 

emotional intelligence, making it difficult 

for them to perceive nonverbal cues, 

contextual subtleties, or the personal 

histories that significantly influence a 

teacher’s experiences. The absence of 

human warmth and intuition makes AI ill-

suited to fully replace or replicate the 

mentor’s role in fostering psychological 

safety and professional confidence, thus, 

the emotional support required in men-

toring must remain a human responsibility, 

even as AI assists in data-driven coaching 

(Vistorte et al., 2024).  

 

 

 

   Addressing the complexities  

   of digital literacy in AI-enhanced  

   mentoring 

   Digital literacy looks like another chal-

lenge in the integration of AI into peda-

gogical mentoring, necessitating a compre-

hensive understanding of how educators 

and students interact with AI technologies. 

Digital literacy involves not only the 

technical skills to use digital tools, but also 

the ability to critically evaluate digital 

resources and understand their impli-
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cations in educational settings. The over-

reliance of students on AI technologies 

can undermine the development of critical 

thinking and natural intelligence, making it 

essential for educators to address this issue 

proactively (Ma et al., 2024). The capacity 

to assess digital information critically and 

ethically is vital in today’s educational land-

scape, as educators and students are 

frequently exposed to AI-generated con-

tent. It is concerning that educators and 

students may overlook or minimize the 

ethical challenges associated with AI, such 

as biases in algorithms or the potential for 

misuse of AI-generated content.  

   Equipping educators with the digital 

literacy skills necessary to integrate AI 

tools responsibly is a requirement, as 

educators need to be confident in their 

ability to use generative AI tools effectively 

and teach students how to use them 

productively. Educators need comprehen-

sive training and support to utilize AI 

technologies effectively, which is especially 

true for experienced educators who may 

not have had formal training in these 

technologies. AI’s integration into edu-

cation requires investigation into the issues 

of the ”digital divide” and social inclusion, 

the risks associated with such innovations, 

and the opportunities that technologies 

offer for handling these issues with new 

approaches (Gentile et al., 2023). In order 

to foster ethical discernment, strategic 

deployment, and critical analysis, capacity 

building that leverages artificial intelligence 

must go beyond technical training to 

embrace a holistic approach.  

   Practical applications and policy  

   recommendations: AI platforms  

   supporting pedagogical mentoring 

   The increasing availability and sophistic-

ation of artificial intelligence technologies 

present a unique opportunity to enhance 

teacher development systems. Thought-

fully integrated AI platforms can comple-

ment traditional mentoring models, of-

fering scalable, personalized, and data-

informed support mechanisms for edu-

cators across all experience levels, foster-

ing continuous professional growth and 

refinement of pedagogical practices (Zhai 

et al., 2021). AI-driven personalization in 

education can cater to the unique needs of 

each student, aiming to level the playing 

field and foster inclusivity by addressing 

disparities stemming from socio-economic 

backgrounds, geographical locations, and 

inherent biases, which have historically 

plagued the educational sector (Roshanaei 

et al., 2023). The application of machine 

learning algorithms enables educators to 

gain deeper insights into student progress, 

facilitating the creation of customized 

curricula tailored to individual learning 

requirements, promoting intelligence mo-

deration through data analysis by human 

tutors and moderators (Nafea, 2018). By 

analyzing student engagement, per-

formance metrics, and learning behaviors, 

AI algorithms can discern patterns and 

trends that might be imperceptible to 

human educators, allowing for proactive 

intervention and targeted support (see: 

Maghsudi et al., 2021). Such data-driven 

insights empower educators to make 
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informed decisions about instructional 

strategies, curriculum design, and resource 

allocation, optimizing the learning ex-

perience for each student. 

   Several platforms currently in use 

demonstrate the potential of AI to trans-

form pedagogical mentoring. Edthena, for 

example, is a video coaching platform that 

allows teachers to upload classroom 

recordings for AI-assisted analysis, and the 

system identifies key instructional mo-

ments and provides personalized feedback 

focused on best teaching practices (Dey, 

2025). This platform is particularly ef-

fective for asynchronous mentoring, re-

flective practice, and professional growth 

tracking, allowing educators to review their 

teaching practices at their convenience and 

receive AI-driven feedback on areas for 

improvement. TeachFX utilizes AI-driven 

speech recognition to analyze classroom 

dialogue, providing teachers with detailed 

reports on student engagement, teacher 

talk time, and questioning patterns, which 

supports mentors in promoting interactive 

and inclusive teaching strategies, proving a 

more engaging and equitable learning 

environment (Lin et al., 2023). Sibme 

combines human mentoring with AI-

powered analytics to support collaborative 

video review, timestamped feedback, and 

longitudinal tracking of teaching com-

petencies, enabling mentors and mentees 

to align on specific instructional goals and 

monitor progress over time (Bulathwela et 

al., 2021). Loop is an AI-driven feedback 

platform designed to foster reflective 

teaching practices through continuous 

micro-feedback cycles, where teachers can 

receive anonymized input from students, 

which the AI aggregates and analyzes to 

detect patterns in classroom climate, 

instructional clarity, and student well-

being, and empowers mentors to guide 

educators in fine-tuning their pedagogical 

approach based on real-time learner 

perspectives. 

   These AI-powered platforms not only 

offer personalized feedback and support 

but also promote data-driven decision-

making in education. AI systems can 

analyze large datasets and generate insights 

to understand learners at a granular level. 

AI technologies can analyze student 

responses in real-time, providing im-

mediate feedback and insights into student 

comprehension and learning progress 

(Onesi-Ozigagun et al., 2024). Automated 

grading systems powered by AI algorithms 

can assess and provide feedback on as-

signments, quizzes, and exams promptly, 

allowing students to understand their 

strengths and weaknesses in real-time 

(Kaledio et al., 2024). However, over-

reliance on AI in evaluation might risk 

standardization and reduce critical peda-

gogical engagement (Ma et al., 2024). AI-

powered learning management systems 

can aggregate and analyze data from 

various sources, such as online assign-

ments, tests, and engagement metrics 

(Amin, 2023). These systems can process 

student data, derive predictions on the 

academic performance of those students, 

and then recommend suitable resources all 

in an effort to identify those who are at-
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risk so that they can be given extra support 

(“Global Educational Studies Review,” 

2020). AI driven speech recognition may 

also be used by instructors to analyze 

student attitudes and behavior through 

analysis of student facial expression in the 

learning process (Saputra et al., 2023). 

While AI offers numerous advantages for 

the educational sector, its integration 

should be approached with caution. 

Despite the numerous benefits of AI in 

education, challenges remain, including 

concerns about data privacy, algorithmic 

bias, and the need for teacher training 

(Onesi-Ozigagun et al., 2024). 

 

 

   Integrating AI  

   in pedagogical mentoring:  

   policy recommendations    

   for effective implementation 

   To harness the transformative potential 

of AI in pedagogical mentoring, a multi-

faceted policy approach is essential, ad-

dressing ethical considerations, practical 

implementation, and equitable access. 

Establishing a robust national or in-

stitutional framework is a necessity, in 

order to guide the ethical and pedagogical 

utilization of AI in teacher development, 

ensuring that AI tools are deployed 

responsibly and in alignment with edu-

cational values. This framework should 

incorporate comprehensive guidelines ad-

dressing data privacy protocols, mecha-

nisms for algorithmic transparency to 

elucidate decision-making processes, and 

clear lines of accountability to address 

potential biases or unintended con-

sequences arising from AI implement-

ation, thereby safeguarding the rights and 

interests of both mentors and mentees 

(Roshanaei et al., 2023). To ensure the 

practical efficacy of AI-driven mentoring 

initiatives, pilot programs should be 

strategically implemented within teacher 

training centers and mentor schools, 

accompanied by rigorous evaluations of 

their impact on instructional quality, 

pedagogical practices, and teacher de-

velopment outcomes. These pilot prog-

rams should serve as controlled experi-

ments to assess the effectiveness of AI-

based mentoring tools in diverse edu-

cational contexts, providing invaluable 

insights into their strengths, limitations, 

and areas for refinement (see: “Global 

Educational Studies Review,” 2020). To 

ensure the successful integration of AI 

tools, comprehensive and targeted digital 

training programs must be provided for 

both mentors and mentees, fostering 

effective and confident utilization of AI 

platforms. These training initiatives should 

extend beyond mere technical proficiency, 

encompassing pedagogical strategies for 

leveraging AI to enhance mentoring 

interactions, facilitate data-driven de-

cision-making, and promote reflective 

practice among educators (Gentile et al., 

2023). Addressing the digital divide is 

crucial to ensuring equitable access to 

digital tools and resources, preventing AI-

supported mentoring initiatives from 

exacerbating existing disparities among 

educators, and guaranteeing that all edu-
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cators, regardless of their socioeconomic 

background or geographic location, have 

equal opportunities to benefit from AI-

enhanced mentoring experiences (see: 

Roshanaei et al., 2023). 

   Strategic alliances between educational 

institutions and edtech developers are 

essential to tailor AI platforms to specific 

local educational requirements and con-

textual nuances, ensuring that these tech-

nologies are not only effective but also 

culturally relevant and responsive to the 

specific needs of educators (Lin & 

Brummelen, 2021). Curriculum develop-

ment, infrastructure considerations, and 

ethical considerations should be con-

sidered when integrating AI into edu-

cational practices (Mah & Gross, 2024). 

Such partnerships should involve col-

laborative design processes, incorporating 

input from educators, mentors, and 

students to ensure that AI tools are aligned 

with pedagogical goals and effectively 

address the challenges and opportunities 

within specific educational settings.  

   Actively involving educators in the 

development process ensures that AI tools 

are relevant and effective, while also 

enhancing educators’ understanding of the 

research process (McKay & Macomber, 

2021). By fostering a collaborative eco-

system between educational institutions 

and edtech developers, AI-supported 

mentoring initiatives can be iteratively 

refined and optimized to maximize their 

impact on teacher development and 

student outcomes. Higher education 

institutions should prioritize the design 

and execution of comprehensive faculty 

development initiatives, specifically aimed 

at equipping educators with the requisite 

skills and knowledge to seamlessly 

integrate AI-driven tools and methodo-

logies into their pedagogical practices, 

ensuring that AI technologies are le-

veraged effectively to enhance teaching 

and learning outcomes. This could involve 

customized workshops, training sessions, 

and continuous professional development 

programs tailored to the unique needs and 

challenges of different disciplines and edu-

cational contexts (Su et al., 2025). AI in 

educational settings must prioritize stake-

holders through methodological learning 

enhancements while also keeping in mind 

that increasing access to education remains 

predominantly a political and social issue 

(Bulathwela et al., 2021; Mello et al., 2023). 

AI-supported mentoring signifies a syn-

ergistic convergence of reflective practice 

and evidence-based analysis, empowering 

mentors with actionable data and insights 

while preserving their indispensable hu-

man role in guiding and nurturing the 

professional growth of educators. This 

approach allows mentors to leverage data-

driven insights to personalize their 

guidance, address individual mentee needs, 

and foster a culture of continuous im-

provement within educational institutions. 

AI-supported mentoring transcends the 

limitations of traditional mentoring ap-

proaches by providing mentors with real-

time data on mentee performance, learning 

patterns, and areas for improvement, 

enabling them to tailor their support and 
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guidance to meet the specific needs of each 

mentee. By providing personalized guid-

ance, fostering data-driven decision-

making, and promoting reflective practice, 

AI-supported mentoring can enhance the 

effectiveness of teacher development 

programs and cultivate a culture of con-

tinuous improvement within educational 

institutions (Lampou, 2023). Therefore, 

the conscientious and strategic integration 

of AI into pedagogical mentoring re-

presents a fundamental paradigm shift 

towards data-informed, personalized, and 

adaptive teacher development, poised to 

revolutionize the cultivation of effective 

educators and ultimately enhance the 

educational experiences and outcomes of 

students.  

   In contemporary educational environ-

ments, the implementation of AI-en-

hanced mentoring is not merely a futuristic 

aspiration, but a strategic imperative for 

cultivating resilient, skilled, and responsive 

educators who are well-equipped to 

navigate the complexities of modern 

classrooms and meet the evolving needs of 

students. AI has the potential to re-

volutionize how educators teach and 

students learn by automating administra-

tive activities, creating personalized learn-

ing experiences, and offering insightful 

data analytics (Onesi-Ozigagun et al., 2024; 

Rizvi, 2023). The integration of AI in 

education can also optimize administrative 

functions, allowing educational institut-

ions to manage resources, enroll students, 

and create schedules more efficiently. This 

integration not only streamlines operat-

ions, but also enables educators to dedicate 

more time to instructional practices and 

student engagement, ensuring a more 

enriching and supportive learning environ-

ment. AI platforms offer personalized 

instruction and feedback based on the 

needs and progress of each learner, thus 

revolutionizing the concept of personal-

ized learning (Bayly-Castaneda et al., 

2024). AI driven tools give instructors a 

thorough grasp of how well students are 

doing, enabling them to develop specia-

lized curricula that address the students’ 

unique needs. As AI technologies continue 

to evolve and mature, their potential to 

transform teacher development and en-

hance educational outcomes will only 

continue to grow, solidifying their role as a 

critical component of modern educational 

ecosystems. The incorporation of AI 

facilitates the streamlined collection and 

processing of student feedback, coupled 

with the nuanced analysis of individual 

student characteristics, with the result of a 

more responsive, personalized, and ulti-

mately more effective learning environ-

ment (Harry & Sayudin, 2023). 

   To facilitate the ethical and pedagogical 

integration of AI into teacher develop-

ment, a multi-faceted approach is essential, 

encompassing the establishment of com-

prehensive ethical frameworks, the imple-

mentation of pilot programs, the provision 

of targeted digital training, the fostering of 

strategic partnerships, and the promotion 

of equitable access to digital tools. By 

establishing a national framework, piloting 

AI-based tools, providing digital training, 
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partnerships, and promoting equitable 

access, educational institutions can harness 

the power of AI to enhance teacher 

development and improve student out-

comes (Onesi-Ozigagun et al., 2024). A 

crucial step involves developing a compre-

hensive national or institutional frame-

work that establishes clear ethical 

guidelines and pedagogical standards for 

the responsible and equitable utilization of 

AI in teacher development initiatives 

across diverse educational settings. To 

effectively harness the potential of AI in 

education, we should cultivate robust 

partnerships between educational insti-

tutions and edtech developers, with the 

result of collaborative efforts to adapt and 

refine AI platforms to align with the 

unique needs and contexts of local edu-

cational environments. It is essential to 

promote equitable access to digital tools 

and resources, ensuring that AI-supported 

mentoring initiatives do not inadvertently 

exacerbate the digital divide among 

educators but instead contribute to a more 

inclusive and equitable educational land-

scape. For the use of AI in educational 

settings, teachers should receive targeted 

training in digital literacy to guarantee that 

they can use AI platforms with confidence 

and effectiveness (Ma et al., 2024). 

   Further empirical research is a de-

siderate, to rigorously evaluate and 

compare the efficacy of AI-enhanced 

learning environments with traditional 

face-to-face and blended learning modali-

ties, enabling a comprehensive under-

standing of their respective strengths, 

limitations, and suitability for diverse 

educational contexts. The ongoing evo-

lution of AI technologies necessitates 

continuous professional development for 

educators, equipping them with the 

knowledge and skills required to ef-

fectively integrate AI tools into their 

pedagogical practices, along with a critical 

awareness of the ethical considerations 

and potential biases inherent in AI 

algorithms. Emphasis should be placed on 

the importance of cultivating educators’ 

proficiency in responsible AI practices, 

ensuring that they possess the capacity to 

critically evaluate AI-generated content, 

address algorithmic biases, and uphold 

ethical standards in their utilization of AI 

tools within academic settings (Nadim & 

Fuccio, 2025). The main goal of AI is to 

empower people, not to replace them, 

therefore all stakeholders should consider 

trade-offs of AI technologies before im-

plementing them in the real world to 

ensure proper policy creation and im-

plementation (Ojha et al., 2023). When 

these difficulties are resolved and AI is 

used responsibly, it can greatly improve 

education by giving teachers and students 

more support and by encouraging lifelong 

learning. 

 

   Conclusion 

   The integration of artificial intelligence 

into pedagogical mentoring is not a 

question of replacement, but one of 

reinforcement and synergy. While AI 

offers powerful tools for analysis, feed-

back, and personalization, it cannot 
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replicate the empathy, ethical discernment, 

and context-awareness that human men-

tors provide. Together, AI and mentoring 

can transform teacher development into a 

more dynamic, data-informed, and emo-

tionally responsive process. Human 

mentors bring relational depth and 

professional wisdom, while AI enhances 

decision-making through real-time 

analytics and targeted interventions. This 

combination cultivates more effective, 

confident, and reflective educators. For 

successful implementation, it is essential to 

ensure equitable access, address digital 

literacy, and uphold ethical standards. 

Educational institutions must provide 

training, build cross-sector partnerships, 

and foster a culture of lifelong learning. 

The future of teacher development lies in 

a balanced alliance between human insight 

and machine intelligence – empowering 

educators to navigate the complex de-

mands of modern classrooms with agility, 

compassion, and purpose. 
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