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 This study investigates the interplay between personalised learning and 

teacher professional development (TPD) under the spotlight of the 

application of technology to build teaching practice and student 

engagement. Personalised learning, where student autonomy, flexibility, 

and relevance are emphasised, has been shown to enhance motivation, 

comprehension, and critical thinking. Its effective implementation is, 

however, dependent on the capacities of teachers, and therefore, situation-

sensitive and long-term professional development becomes necessary. 

Drawing on more recent literature, the article highlights both the strengths 

and weaknesses of earlier TPD models, including being overly theoretical, 

detached from classroom life, and cost-frugal. More recent models, such 

as reverse mentoring and PLCs, are promising in fostering teamwork, 

reflexivity, and technical skill attainment, but scalability and teacher buy-

in remain ongoing challenges. Technology is seen as a significant enabler 

to bridge these gaps, with the promise of virtual mentoring, AI-generated 

feedback, adaptive learning technologies, and collaborative web-based 

platforms to enhance PD accessibility, sustainability, and personalisation. 

With all the revolutionary powers of technology, fundamental challenges 

such as time constraints, limited institutional support, digital divides, and 

context non-relevance still limit TPD effectiveness, particularly in low- 

and middle-income countries. Recommendations are embracing hybrid 

and needs-based models of PD, leveraging digital technologies to 

customise learning and teacher development, and enhancing institutional 

and policy frameworks to provide infrastructure, technical support, and 

equal access. The paper concludes that technology integration in TPD is 

critical to making teachers capable of embracing personalized, student-

centered pedagogies and thriving in evolving education settings. 
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1. Introduction 
Education in the 21st century is undergoing a 

paradigm shift towards more personalised and 

student-centred approaches, driven by the demands of 

globalisation, digital transformation, and the need for 

lifelong learning skills. Learning is no longer 

regarded as a uniform process but as a deeply 

personal experience shaped by individual 

backgrounds, cognitive dispositions, and socio-

cultural contexts (Palmucci et al., 2025; Zheng et al., 

2025). In this regard, personalised learning has 

emerged as an innovative instructional model that 

tailors content, pace, and delivery to the unique needs 

and interests of each learner. Research consistently 

shows that personalised learning enhances student 

engagement, motivation, and comprehension, thereby 

maximising individual potential (Shemshack & 

Spector, 2020; Falcão et al., 2018; Alamri et al., 

2020). 
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While personalised learning holds considerable 

promise, its successful implementation depends 

largely on the competence, adaptability, and 

professional growth of teachers. Teacher 

Professional Development (TPD) remains a primary 

mechanism for equipping educators with the 

knowledge, pedagogical skills, and technological 

fluency required to implement innovative 

instructional strategies (Popova et al., 2022; 

Korthagen, 2017). Effective TPD is not only about 

transferring new knowledge but also about fostering 

reflective practice, collaboration, and teacher agency 

(Darling-Hammond et al., 2017). Moreover, 

educational reforms across the globe highlight the 

necessity of technology integration within TPD to 

prepare teachers for increasingly complex and 

technology-driven classrooms (Yulisman et al., 2019; 

Mishra & Sahoo, 2023). Online and technology-

mediated TPD of several systematic reviews of online 

and technology-mediated TPD range from mixed to 

positive reports, with the consensus being that well-

designed online PD improves teachers’ competencies 

and classroom practice if it includes supports for 

engagement, opportunities for reflection, and 

practical, discipline-relevant activities instead of 

being one-off lectures (Bragg et al., 2021).  

Despite growing attention to personalised learning 

and teacher development, the literature reveals 

several gaps. First, studies have often examined these 

two domains in isolation, paying limited attention to 

how TPD can directly support personalised and 

student-centred pedagogies through technology. 

Second, challenges such as digital inequality, 

contextual irrelevance of training, and the mismatch 

between policy design and classroom realities 

continue to undermine the impact of TPD (Salifu et 

al., 2024; Kalyani, 2024). In particular, the need for 

context-sensitive, technology-enhanced professional 

learning frameworks that align with teachers’ goals 

and realities remains underexplored, especially in 

low- and middle-income contexts (Hennessy et al., 

2022; Nugroho et al., 2024). 

This article seeks to address these gaps by examining 

the intersection of personalised learning, teacher 

professional development, and technology 

integration. Specifically, it explores how digital 

innovations such as artificial intelligence, online 

platforms, and adaptive learning systems can enhance 

teachers’ professional growth while simultaneously 

fostering personalised, student-centred instruction. 

By synthesising recent research and highlighting both 

opportunities and challenges, the paper contributes to 

ongoing debates on educational reform and provides 

actionable recommendations for policymakers, 

teacher educators, and practitioners. 

 

 

2. Methods 
This study employed a qualitative, exploratory 

design, informed by an integrative review of recent 

literature. Rather than collecting primary data, the 

study systematically examined peer-reviewed 

articles, book chapters, and reports published 

between 2018 and 2025 that focus on personalised 

learning, teacher professional development (TPD), 

and technology integration in education. 

2.1 Data Sources and Search Strategy 

Relevant literature was identified using major 

academic databases such as Scopus, Web of Science, 

Google Scholar, and ERIC. The following keywords 

and combinations were employed: “personalised 

learning,” “student-centred instruction,” “teacher 

professional development,” “technology 

integration,” and “educational innovation.” Only 

English-language publications were considered to 

ensure accessibility and consistency. 

2.2 Inclusion and Exclusion Criteria 

Studies were included if they (a) focused on 

personalised or student-centred learning models, (b) 

examined teacher professional development 

frameworks, (c) discussed the role of digital tools or 

technology integration in education, and (d) were 

published within the last seven years (2018–2025). 

Excluded were studies that (a) did not directly relate 

to teaching and learning practices, (b) were purely 

theoretical without practical relevance, or (c) 

duplicated earlier works without new insights. 

2.3 Data Analysis 

The selected studies were analysed through thematic 

synthesis. Key themes were identified, including the 

conceptualisation of personalised learning, models of 

professional development, the role of technology, 

challenges of implementation, and recommendations 

for practice and policy. The findings were then 

organised to highlight intersections between 

personalised learning and TPD, with a particular 

emphasis on how technology can serve as a bridge 

between the two. 

By employing this approach, the study provides a 

comprehensive synthesis of current knowledge, 

identifies gaps in existing research, and proposes 

strategies to strengthen both personalised learning 

and teacher professional development in technology-

rich educational environments. 

 

3. Results 

The review of selected literature reveals several 

interconnected themes that explain how personalised 

learning, teacher professional development (TPD), 

and technology intersect in shaping educational 

practices. The findings are presented in six main 

themes: (1) Understanding Personalised Learning, (2) 

Concepts and Models of Teacher Professional 

Development, (3) Teachers’ Professional 
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Development and Educational Reform, (4) 

Technology’s Role in Personalised Learning and 

TPD, (5) Student-Centred Teaching Approaches, and 

(6) Benefits, Challenges, and Recommendations for 

TPD. 

3.1 Understanding Personalised Learning 

Personalised learning refers to an educational 

approach that aligns instruction with the unique 

needs, interests, and learning preferences of each 

student. It emphasises adaptability in pace, content, 

and method of delivery. Shemshack and Spector 

(2020) conceptualise personalised learning as the 

self-organisation of learning activities based on 

individual goals and experiences. Evidence suggests 

that such approaches increase motivation, 

engagement, and comprehension (Falcão et al., 

2018). Similarly, Prain et al. (2018) and Alamri et al. 

(2020) highlight that learners benefit from autonomy 

and choice, progressing at their own pace while 

pursuing relevant and interest-driven content. 

However, this requires teachers to be equipped with 

the knowledge, skills, and resources to design 

customised instruction—underscoring the central role 

of professional development (Yadav et al., 2025). 

3.2 Concepts and Models of Teacher Professional 

Development (TPD) 

TPD encompasses structured and ongoing 

opportunities to strengthen teachers’ pedagogical and 

professional competencies. These range from 

workshops and coursework to mentoring, lesson 

studies, and professional learning communities 

(Popova et al., 2022). Korthagen (2017) stresses that 

PD must account for teachers’ emotional states, 

motivations, and contexts. Despite challenges in 

implementation, comprehensive models such as the 

5E instructional design or constructivist frameworks 

have proven effective in enhancing reflective 

practice, collaboration, and instructional quality 

(Kasi et al., 2022; Nugroho et al., 2024). Case studies 

in Liberia and Uganda further show that locally 

adapted PD programs can significantly improve 

literacy and student-centred teaching (Piper & Korda, 

2011; Kerwin & Thornton, 2021). 

3.3 Teachers’ Professional Development and 

Educational Reform 

Educational reforms in the 21st century demand a 

reorientation of teacher roles. Teachers are expected 

to adopt student-centred strategies while 

continuously upgrading their competencies. 

Yulisman et al. (2019) observe that teachers 

increasingly value technology integration for 

improving learning outcomes. PD is thus not limited 

to training but includes graduate programs, 

conferences, peer collaboration, and research 

engagement (Samundeeswari, 2024). Daodu et al. 

(2024) emphasise that effective PD must be 

constructivist, involving reflection, interaction, and 

metacognition. Nevertheless, a gap persists between 

theory and practice: while PD frameworks are 

conceptually robust, their practical impact is often 

undermined by short duration, lack of 

contextualisation, and weak institutional support 

(Salifu, 2024). Addressing this gap requires systemic 

reform and long-term investment. 

3.4 Technology’s Role in Personalised Learning 

and TPD 

Information and communication technology (ICT) 

serves as a transformative driver for both personalised 

learning and TPD. ICT expands access to resources, 

enables collaboration, and supports flexible, on-

demand learning for teachers and students alike. 

Mishra and Sahoo (2023) argue that digital platforms 

enhance instructional adaptability and lifelong 

learning. Hall and Trespalacios (2019) demonstrate 

that digital PD increases teachers’ confidence and 

ability to integrate technology, while Vanoostveen et 

al. (2019) note that virtual PD fosters reflective and 

collaborative teacher communities. At the same time, 

challenges remain: constant adaptation and resilience 

are required as teachers navigate rapid technological 

change (Kalyani, 2024). Scholars caution that 

technology should enhance rather than replace human 

interaction in professional learning (Kalyani, 2024). 

3. 5 Student-Centred Teaching Approaches 

Aligned with personalised learning principles, 

student-centred pedagogies such as inquiry-based, 

project-based, and cooperative learning shift the 

focus from teacher delivery to student engagement 

and critical thinking (Goodwin, 2024; Levitt & 

Grubaugh, 2023). These methods promote deeper 

understanding but often demand greater preparation, 

resources, and cultural adaptation. Studies by Slunt 

and Giancarlo (2004) and Maloy and LaRoche (2010) 

reveal that transitioning to such methods requires 

significant pedagogical shifts, which many teachers 

find challenging. Willingness to adopt these 

approaches depends on the availability of supportive 

PD, collaborative opportunities, and institutional 

backing (Appova & Arbaugh, 2018). 

3.6 Benefits, Challenges, and Recommendations 

for TPD 

TPD offers extensive benefits: improved instructional 

skills, enhanced teacher efficacy, and higher student 

achievement (Monica & Kuswandono, 2019; Juma, 

2024). Collaborative PD, instructional coaching, and 

professional learning communities are shown to 

foster reflective practice, teacher leadership, and 

shared responsibility (Prenger et al., 2021; Oppi et al., 

2023). Digital tools such as Google Classroom, 

Kahoot, and Schoology further enrich professional 

learning (Akudo, 2022; Bonina et al., 2021). 

However, challenges persist. Teachers often struggle 

with time constraints, heavy workloads, and a lack of 

follow-up support (Avillanova & Kuswandono, 2019; 
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Panthee, 2022). PD content frequently lacks 

contextual relevance, leading to limited teacher 

engagement (Kuncahya & Basikin, 2019). 

Geographic barriers also restrict access in rural 

settings. Moreover, many government-led programs 

remain top-down and prioritise technical training 

over holistic growth (Owston, 2007; Newman, 2018). 

 

4. Discussion  
The literature reviewed highlights that personalised 

learning, teacher professional development (TPD), 

and the use of technology are three mutually 

reinforcing elements in advancing the quality of 

education. However, their integration is far from 

automatic and often fraught with challenges. 

Adaptive technologies and digital platforms hold 

great promise for enabling differentiated instruction 

while simultaneously expanding access to flexible 

TPD opportunities (Mishra & Sahoo, 2023; Hall & 

Trespalacios, 2019). Yet, persistent barriers such as 

digital inequities, misaligned PD design, and limited 

institutional support frequently undermine their 

potential (Salifu, 2024; Kalyani, 2024). These 

findings underscore the need for a systemic approach 

to educational reform, one that balances teacher 

capacity, supportive policies, and sufficient 

technological infrastructure to realise the vision of 

personalised learning. 

Within this framework, TPD emerges as a critical 

pillar that determines the success of pedagogical 

innovation. The literature points out the limitations of 

one-off, decontextualised training workshops, which 

rarely produce lasting change in teaching practice. 

Instead, effective professional learning is 

characterised by its continuity, contextual relevance, 

and strong ties to teachers’ everyday classroom 

challenges. Models such as lesson study, professional 

learning communities (PLCs), and coaching have 

proven more effective in strengthening instructional 

practice (Korthagen, 2017). Digital technologies can 

enhance these models by enabling micro-learning, 

cross-school virtual mentoring, and data-informed 

reflection. Recommended design principles include 

beginning with a rigorous needs assessment, co-

designing PD content with teachers, combining short, 

actionable modules with long-term coaching, and 

embedding follow-up mechanisms to sustain change 

(Salifu, 2024). 

The realisation of personalised learning through 

technology, however, is deeply shaped by structural 

constraints, particularly issues of equity and teacher 

readiness. In many developing and rural contexts, 

inadequate access to devices, internet connectivity, 

and technical support remains a critical barrier 

(Panthee, 2022; Avillanova & Kuswandono, 2019). 

Even when such infrastructure is available, teachers 

often face limited time, heavy workloads, and 

insufficient incentives to innovate (Monica & 

Kuswandono, 2019). This suggests that investments 

in digital infrastructure must be accompanied by 

systemic reforms that address teacher well-being, 

motivation, and professional agency. In other words, 

technology alone is insufficient; it must be embedded 

within broader institutional and policy frameworks 

that enable and sustain teacher growth. 

From a practical standpoint, the findings imply the 

need for integrated and context-sensitive 

implementation strategies. Schools and education 

authorities should begin with careful needs 

assessments before adopting specific PD models or 

technologies. Training content must be co-designed 

with teachers to ensure alignment with their 

classroom realities. Blended PD models that combine 

short online modules with ongoing coaching and 

collaborative PLCs are especially promising. In 

resource-constrained settings, low-bandwidth and 

mobile-first solutions may offer more feasible 

alternatives. Additionally, continuous evaluation 

mechanisms—such as indicators of teaching practice, 

formative student outcomes, and technology usage 

data—should be embedded into PD programs to 

facilitate ongoing improvement. 

At the policy level, TPD must be treated as a long-

term investment rather than a short-term intervention. 

Governments and education stakeholders should 

prioritise reliable infrastructure, provide technical 

support, and establish incentive structures that reward 

teacher participation in professional learning. Policies 

that focus narrowly on technical training without 

fostering reflective and contextualised practice are 

unlikely to produce meaningful change. National 

standards for TPD, micro-credentialing systems, and 

partnerships with higher education institutions and 

private sectors represent important levers to ensure 

that PD is relevant, sustained, and equitable (Owston, 

2007; Newman, 2018). 

Despite the breadth of literature reviewed, limitations 

remain. Much of the evidence is descriptive or 

context-specific, restricting the ability to draw causal 

conclusions about the effectiveness of particular 

models. The literature is also skewed toward studies 

published in English between 2018 and 2025, which 

may underrepresent innovative practices documented 

in other contexts or languages. Future research should 

therefore prioritise longitudinal, mixed-method 

studies that trace the long-term impact of tech-

enabled TPD on classroom practice and student 

learning. Comparative effectiveness studies, 

including randomised controlled trials where feasible, 

are needed to examine blended PD against traditional 

models. Furthermore, questions of cost-effectiveness, 

scalability, and digital equity remain underexplored, 

as do the ethical and pedagogical implications of AI-

driven tools for teacher learning and personalised 
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instruction (Yadav et al., 2025; Mishra & Sahoo, 

2023). 

Generally, this discussion reinforces that the success 

of tech-enhanced personalised learning and TPD 

depends on the alignment of three central pillars: 

teacher capacity, technological affordances, and 

institutional policy support. Technology serves as a 

powerful enabler, but only when teachers are 

equipped with the necessary pedagogical and 

reflective competencies and when institutional 

conditions are conducive to change. By committing 

to need-based design, collaborative professional 

learning, and long-term systemic investment, 

stakeholders can unlock the potential of personalised 

learning and TPD to enhance both instructional 

practice and student outcomes sustainably. 

 

5. Conclusion 
This study highlights the interdependence of 

personalised learning, teacher professional 

development (TPD), and technology in shaping the 

future of education. The literature consistently shows 

that personalised learning has the potential to improve 

student engagement and achievement. Still, its 

success depends heavily on the capacity of teachers 

and the support systems available to them. High-

quality TPD, especially when sustained, context-

sensitive, and collaborative, equips teachers with the 

pedagogical, reflective, and technological skills 

needed to implement student-centred approaches 

effectively. 

Technology, while often presented as a 

transformative force, functions primarily as an 

enabler rather than a solution in itself. Its integration 

into TPD and personalised learning requires careful 

planning, adequate infrastructure, and continuous 

institutional support. Without these conditions, 

digital innovations risk exacerbating inequities rather 

than closing learning gaps. The evidence suggests 

that meaningful reform can only be achieved through 

systemic alignment: teacher readiness, robust policy 

frameworks, and equitable technological access must 

advance in tandem. 

The implications are clear for practice and policy. 

Professional learning should move beyond 

fragmented workshops toward blended, job-

embedded models that foster collaboration and 

sustained growth. Policy makers must treat TPD as a 

long-term investment by ensuring reliable 

infrastructure, supporting teacher well-being, and 

creating incentive structures that value ongoing 

professional learning. At the same time, researchers 

are called to provide stronger evidence through 

longitudinal and comparative studies, particularly in 

underrepresented contexts, to guide more effective 

and equitable implementations. 

In conclusion, the combined agenda of personalised 

learning, technology integration, and teacher 

professional development offers significant promise 

for improving instructional quality and student 

outcomes. Realising this potential requires not only 

innovative tools and models but also a commitment 

to equity, contextual relevance, and sustained 

professional growth. When these conditions are met, 

education systems can move closer to delivering 

meaningful, adaptive, and future-ready learning 

experiences for all students. 

 
Article Information Form 

Acknowledgments 

This research was self-sponsored, and we acknowledge the 

valuable contributions of the authors and researchers cited 

in the references, whose work informed and 

enriched our study. 

Authors' Contribution 

Ismail Abiodun ABDULMUMIN: involved in the concept, 

design and definition of intellectual content, literature 

search. 

Mariam Bola SULYMAN, PhD: Involved in literature 

search, data acquisition, and manuscript preparation. 

Fahdilat Talatu AHMED, PhD: Involved in manuscript 

editing and review. 

Declaration of Conflict of Interest 

The authors declare that there is no conflict of interest 

regarding the publication of this article. 

Artificial Intelligence Statement 

The authors declare that no artificial intelligence (AI) tools 

were used in the writing or analysis of this manuscript. 

Ethical Approval 

This study received ethical clearance from the affiliated 

institutions. All procedures performed were in accordance 

with the ethical standards of the researchers’ universities. 

 

References 

AbdulRab, H. (2023). Teacher professional development 

in the 21st century. African Journal of 

Education and Practice, 9(4), 39-50. 

Akudo, F. U. (2022). Achieving effective implementation 

of Universal Basic Education (UBE) 

programme in Nigeria through human resources 

development. Emerging perspectives on 

Universal Basic Education, 209. 

 Alamri, H., Lowell, V., Watson, W., & Watson, S. L. 

(2020). Using personalized learning as an 

instructional approach to motivate learners in 

online higher education: Learner self-

determination and intrinsic motivation. Journal 

of Research on Technology in Education, 52(3), 

322-352. 

Amemasor, S. K., Oppong, S. O., Ghansah, B., Benuwa, 

B., & Essel, D. D. (2025). A systematic review 

on the impact of teacher professional 

development on digital instructional integration 

and teaching practices. Frontiers in Education, 

10. https://doi.org/10.3389/feduc.2025.1541031 

Arslankara, V. B., Arslankara, E., Asan, İ., Külekçi, M., & 

Seferoğlu, S. S. (2025). Professional 

Development for K-12 Educators. In Effective 



I.A. Abdulmumın, M.B. Sulyman, F.T. Ahmed 

41 
 

Computer Science Education in K-12 

Classrooms (pp. 263-292). IGI Global 

Scientific Publishing. 

Bonina, C., Koskinen, K., Eaton, B., & Gawer, A. (2021). 

Digital platforms for development: Foundations 

and research agenda. Information systems 

journal, 31(6), 869-902. 

Bragg, L. A., Walsh, C., & Heyeres, M. (2021). Successful 

design and delivery of online professional 

development for teachers: A systematic review 

of the literature. Computers & Education, 166, 

104158. 

https://doi.org/10.1016/j.compedu.2021.10415

8 

Daodu, M., Elegbede, C., & Adedotun, O. (2024). 

Effectiveness of Constructivism Theory of 

Learning as 21st century method of Teaching. 

Journal of Advanced Psychology, 6(2), 1–11. 

https://doi.org/10.47941/japsy.2267 

Darling-Hammond, L., Hyler, M., & Gardner, M. (2017). 

Effective teacher professional development. 

In Learning Policy Institute. Learning Policy 

Institute. 

https://learningpolicyinstitute.org/sites/default/f

iles/product-

files/Effective_Teacher_Professional_Develop

ment_REPORT.pdf 

El-Hamamsy, L., Monnier, E., Avry, S., Chessel-

Lazzarotto, F., Liégeois, G., Bruno, B., 

Zufferey, J. D., & Mondada, F. (2023, June 5). 

An adapted cascade model to scale primary 

school digital education curricular reforms and 

teacher professional development programs. 

arXiv.org. https://arxiv.org/abs/2306.02751 

Etzion, D., Gehman, J., & Davis, G. F. (2022). 

Reimagining academic conferences: Toward a 

federated model of conferencing. Management 

Learning, 53(2), 350-362. 

Fairman, J. C., Smith, D. J., Pullen, P. C., & Lebel, S. J. 

(2022). The challenge of keeping teacher 

professional development relevant. 

In Leadership for professional learning (pp. 

251-263). Routledge. 

Falcão, T. P., e Peres, F. M. D. A., de Morais, D. C. S., & 

da Silva Oliveira, G. (2018). Participatory 

methodologies to promote student engagement 

in the development of educational digital 

games. Computers & Education, 116, 161-175. 

Foliot, C., & Chaliès, S. (2025). Reverse mentoring: an 

innovative way of training in-service and pre-

service teachers. Journal of Education for 

Teaching, 1-15. 

Hall, A. B., & Trespalacios, J. (2019). Personalized 

professional learning and teacher self-efficacy 

for integrating technology in K–12 

classrooms. Journal of Digital Learning in 

Teacher Education, 35(4), 221-235. 

Hall, A., & Trespalacios, J. (2019). Personalized 

professional learning: Designing with adult 

learning principles. TechTrends, 63, 349–357. 

https://doi.org/10.1007/s11528-019-00397-0 

Hennessy, S., D’Angelo, S., McIntyre, N., Koomar, S., 

Kreimeia, A., Cao, L., Brugha, M., & Zubairi, 

A. (2022). Technology Use for Teacher 

Professional Development in Low- and Middle-

Income Countries: A systematic review. 

Computers and Education Open, 3, 100080. 

https://doi.org/10.1016/j.caeo.2022.100080 

Hensel, N. H. (Ed.). (2023). Course-based undergraduate 

research: Educational equity and high-impact 

practice. Taylor & Francis. 

Ingtias, F. T., Ampera, D., Farihah, F., Amal, B. K., & 

Purba, A. S. (2022). Implementation of teaching 

practitioners in improving the quality of 

learning and implementing the curriculum 

Merdeka Belajar. Jurnal Studi Guru Dan 

Pembelajaran, 5(2), 157-169. 

Kalyani, L. K. (2024). The role of technology in education: 

Enhancing learning outcomes and 21st century 

skills. International journal of scientific 

research in modern science and 

technology, 3(4), 05-10. 

Kasi, Y. F., Widodo, A., Samsudin, A., & Riandi, R. 

(2022). The benefits of Teacher Professional 

Development (TPD) program based on 

partnership, technology, and ethnoscience 

approach to improving the TPACK of science 

teachers. Pedagonal: Jurnal Ilmiah 

Pendidikan, 6(2), 228-237. 

Kerwin, J. T., & Thornton, R. L. (2021). Making the grade: 

The sensitivity of education program 

effectiveness to input choices and outcome 

measures. Review of Economics and 

Statistics, 103(2), 251-264. 

Korthagen, F. A. J. (2017). Inconvenient truths about 

teacher learning: Towards professional 

development 3.0. Teachers and Teaching: 

Theory and Practice, 23(4), 387–405. 

https://doi.org/10.1080/13540602.2016.121152

3 

Lee, J., Topping, K., & Lakin, E. (2023). Technology-

Facilitated Continuous Professional 

Development during a pandemic: A Hong Kong 

Primary School case study. RELC Journal, 

54(2), 376–393. 

https://doi.org/10.1177/00336882231175239 

Levitt, R., & Grubaugh, S. (2023). Reimagining 

instruction: Equipping educators for student-

centred learning environments. Educational 

Practice and Reform, 5(1), 12–28. 

Liu, J., Aziku, M., Qiang, F., & Zhang, B. (2024). 

Leveraging professional learning communities 

in linking digital professional development and 

instructional integration: evidence from 16,072 

STEM teachers. International Journal of STEM 

Education, 11(1). 

https://doi.org/10.1186/s40594-024-00513-3 

Makhmetova, Z., Karabassova, L., Zhakim, A., & Karinov, 

A. (2025). Exploring the Effects of Professional 

learning experiences on In-Service Teachers’ 

Growth: A Systematic Review of literature. 

Education Sciences, 15(2), 146. 

https://doi.org/10.3390/educsci15020146 

Martinez, C. (2022). Developing 21st century teaching 

skills: A case study of teaching and learning 

https://doi.org/10.1007/s11528-019-00397-0
https://doi.org/10.3390/educsci15020146


I.A. Abdulmumın, M.B. Sulyman, F.T. Ahmed 

42 
 

through project-based curriculum. Cogent 

Education, 9(1), 2024936. 

Mishra, L., & Sahoo, S. (2023). Personalizing learning 

through AI-based education: A pathway to 

inclusive teaching. International Journal of 

Emerging Technologies in Learning (iJET), 

18(2), 1–14. 

https://doi.org/10.3991/ijet.v18i02.34567 

Mishra, S., & Sahoo, S. (2023). ICT for personal and 

professional development of 

teacher. International Journal for 

Multidisciplinary Research, 5(4), 1-4. 

Newman, D. (2018). Advancing teacher professional 

development with edtech: A systems approach. 

Journal of Educational Policy and Technology 

Integration, 10(2), 45–59. 

Nugroho, K. Y., Anwar, C., & Hartono, H. (2024). Social 

Constructivist Mentoring Program to Support 

Teacher Professional Development: An Action 

Research Approach. The Qualitative 

Report, 29(5), 1416-1436. 

Oppi, P., Eisenschmidt, E., & Stingu, M. (2023). Seeking 

sustainable ways for school development: 

Teachers’ and principals’ views regarding 

teacher leadership. International Journal of 

Leadership in Education, 26(4), 581-603. 

Owston, R. (2007). Contextual factors that sustain 

innovative pedagogical practice using 

technology: An international study. Journal of 

Educational Change, 8(1), 61–77. 

https://doi.org/10.1007/s10833-006-9006-6 

Palmucci, D. N., Giovando, G., & Vincurova, Z. (2025). 

The post-Covid era: digital leadership, 

organizational performance and employee 

motivation. Management Decision.Pendidikan 

Biologi Indonesia, 5(2), 185–196. 

Pesina, R. (2025, February 18). Mentoring Software in 

Education and its Impact on Teacher 

Development: An Integrative literature review. 

arXiv.org. https://arxiv.org/abs/2502.12515 

Piper, B., & Korda, M. (2011). EGRA Plus: Liberia. 

Program Evaluation Report. RTI international. 

Poortman, C. L., Brown, C., & Schildkamp, K. (2021). 

Professional learning networks: a conceptual 

model and research opportunities. Educational 

Research, 64(1), 95–112. 

https://doi.org/10.1080/00131881.2021.198539

8 

Popova, A., Evans, D. K., Breeding, M. E., & Arancibia, 

V. (2022). Teacher professional development 

around the world: The gap between evidence 

and practice. The World Bank Research 

Observer, 37(1), 107-136. 

https://doi.org/10.1093/wbro/lkab006 

Prain, V., Blake, D., Deed, C., Edwards, M., Emery, S., 

Farrelly, C., ... & Zitzlaff, T. (2018). A 

framework to support personalising prescribed 

school curricula. British Educational Research 

Journal, 44(6), 1101-1119 

Prenger, R., Poortman, C. L., & Handelzalts, A. (2021). 

Professional learning networks: From teacher 

learning to school improvement?. Journal of 

educational change, 22(1), 13-52. 

Roehrig, G. (2023). Research on teacher professional 

development programs in science. In Handbook 

of research on science education (pp. 1197-

1220). Routledge. 

Sahlin, S. (2025). Professional development of school 

principals–how do experienced school leaders 

make sense of their professional 

learning?. Educational management 

administration & leadership, 53(2), 380-397. 

Salifu, I., Agyekum, B., & Nketia, D. (2024). Teacher 

professional development (TPD) in Ghana: 

constraints and solutions. Professional 

Development in Education, 1-18. 

Samundeeswari, D. D. (2024). Teacher Professional 

Development: Effective Strategies And 

evaluation Methods. Educational 

Administration: Theory and Practice, 30(6), 

1726-1733. 

Sgouros, G., & Stavrou, D. (2019). Teachers’ professional 

development in nanoscience and 

nanotechnology in the context of a Community 

of Learners. International Journal of Science 

Education, 41(15), 2070–2093. 

https://doi.org/10.1080/09500693.2019.165952

1 

Shemshack, A., & Spector, J. M. (2020). A systematic 

literature review of personalized learning 

terms. Smart Learning Environments, 7(1), 33. 

Smith, C., & Gillespie, M. (2023). Research on 

professional development and teacher change: 

Implications for adult basic education. 

In Review of Adult Learning and Literacy, 

Volume 7 (pp. 205-244). Routledge. 

Stošić, L., & Stošić, I. (2015). Perceptions of teachers 

regarding the implementation of the internet in 

education. Computers in Human Behavior, 53, 

462-468. 

Thornton, C. (2024). Group and team coaching: The secret 

life of groups. Routledge. 

Vanoostveen, R., Desjardins, F., & Bullock, S. (2019). 

Professional development learning 

environments (PDLEs) embedded in a 

collaborative online learning environment 

(COLE): Moving towards a new conception of 

online professional learning. Education and 

information technologies, 24(2), 1863-1900. 

Westwood, P. (2018). Inclusive and adaptive teaching: 

Meeting the challenge of diversity in the 

classroom. Routledge. 

Yadav, M., Singh, S. K., Chandel, A., & Hung, T. H. 

(2025). AI in teacher training: Preparing 

educators to effectively use AI for students with 

special needs. In Impacts of Generative AI on 

the Future of Research and Education (pp. 171-

200). IGI Global. 

Yulisman, H., Widodo, A., Riandi, R., & Nurina, C. I. E. 

(2019). Moderated effect of teachers’ attitudes 

to the contribution of technology competencies 

on TPACK. JPBI (Jurnal Pendidikan Biologi 

Indonesia), 5(2), 185–196. 

https://doi.org/10.22219/jpbi.v5i2.7818 

Xia, Y., Patthoff, A., Balloffet, L., Bravo, M. A., & Téllez, 

K. (2025). Beyond boundaries: leveraging 

https://doi.org/10.3991/ijet.v18i02.34567
https://doi.org/10.1007/s10833-006-9006-6
https://doi.org/10.1080/00131881.2021.1985398
https://doi.org/10.1080/00131881.2021.1985398
https://doi.org/10.1093/wbro/lkab006


I.A. Abdulmumın, M.B. Sulyman, F.T. Ahmed 

43 
 

technology for differentiated professional 

development with lesson study video club. 

Educational Technology Research and 

Development. https://doi.org/10.1007/s11423-

025-10524-8 

Zheng, L., Jiang, F., Gu, X., Li, Y., Wang, G., & Zhang, H. 

(2025). Teaching via LLM-enhanced 

simulations: Authenticity and barriers to 

suspension of disbelief. The Internet and Higher 

Education, 65, 100990. 

 

Biographies Of Authors 

Abdulmumin Ismail Abiodun is a PhD 

student at Al-Hikmah University, 

Nigeria, specialising in educational 

technology, virtual learning, and AI in 

education. He has contributed to 

research on digital learning adoption 

and AI-driven education and has 

presented at academic conferences. A 

member of professional organisations like NAEMT and 

AITIE. Abdulmumin aspires to advance technology-based 

education in Nigeria. His work aims to bridge the gap 

between traditional and digital pedagogy, fostering AI 

adoption in higher education and research. Abdulmumin 

holds a B.Sc. (Ed) and M.Ed. in Educational Technology 

from the University of Ilorin. His current study assesses the 

evaluation of Intention, Readiness and Behavioural Use of 

Artificial Intelligence among Postgraduate Students for 

Research Activities in North-Central, Nigeria. 

Dr. Mariam Bola Sulyman holds a Ph.D. in Educational 

Technology (2025), building on a strong academic 

foundation that includes an MPA in Public Administration 

(2022) and a B.Ed. in Educational Technology (2010). Her 

research expertise lies in leveraging emerging technologies 

to enhance teaching and learning across diverse 

educational settings, with a specific focus on integrating 

Artificial Intelligence. Through her publications, Dr. 

Sulyman demonstrates a dedication to pioneering 

innovative educational practices. 

Dr. Fahdilat Talatu Ahmed holds a Ph.D. in Educational 

Technology (2021), with a strong academic background 

that includes an M.Ed. in Educational Technology (2014) 

and a B.Ed. in Educational Technology (2010). Her 

educational journey began with a Primary School 

Certificate in 1999 and a Senior Secondary School 

Certificate in 2005. Dr. Fahdilat Talatu Ahmed's research 

focuses on emerging technologies in teaching and learning 

across various educational levels, with a particular interest 

in the integration of Artificial Intelligence. Her 

publications showcase a commitment to exploring 

innovative educational practices. 

 


