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Abstract 

Artificial Intelligence (AI) utilization in e-portfolios is transforming teacher training through the 
enhancement of personalized learning, assessment, and reflective practice. AI-powered e-portfolios 
provide real-time feedback, adaptive learning pathways, and automation of competency tracking, 
ensuring targeted professional development. Through machine learning and natural language 
processing, AI enhances independent learning and facilitates data-driven decision-making in teacher 
education. 
This study examines how AI-driven e-portfolios support personalized training, with a focus on 
competency assessment, feedback cycles, and professional growth. Findings point to three significant 
features: (1) AI-driven feedback mechanisms, (2) adaptive learning pathways, and (3) enhanced 
reflective practice. AI improves the connection between teaching theory and classroom practice, with 
scalable solutions for teacher growth. Future research needs to explore ethical AI use, hybrid 
mentoring approaches, and scalable implementation across different educational settings. 
Keywords: Artificial Intelligence, teacher training, e-portfolios, competency-based learning, self- 
regulated learning, adaptive assessment, professional development. 

1. Introduction 

The digital evolution of teacher training has been the key to the transformation that has given 

educators and teachers a new and valid opportunity to prepare for their professional roles and duties. 

integrating advanced technologies that make individualized and effective learning experiences even 

more promoted. The e-portfolio is a main example of such technological progress, and has become 

an essential tool in competency-based education. E-portfolios allow educators to document their 

professional development, reflect on their learning trajectories, and announce competencies such as 

pedagogical expertise, critical thinking, and reflective practice. Within the field of teacher training, 

e-portfolios do not only serve as repositories of work but as dynamic tools for continuous professional 

growth. As instructional practices become increasingly complex, there is a growing need for tools that 

provide more personalized learning experiences. This is where artificial intelligence (AI) plays a pivotal 

role. Integrating AI into e-portfolios can significantly enhance the quality of teacher training by 

providing dynamic feedback, analyzing learning patterns through learning analytics, and designing 

personalized learning pathways adjusted to the unique needs of each educator. These capabilities 

enable more efficient, individualized instruction, ensuring that teachers receive targeted support 

throughout their professional journey. 

The exact role of this study seeks to explore how AI can enhance e-portfolios in teacher training to 

facilitate personalized learning. Specifically, the research is to achieve the following objectives: 

● To investigate how AI can personalize teacher training through e-portfolios, thereby creating  
individualized learning experiences for educators. 
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● To examine the function of AI in improving assessment practices, providing timely feedback, and 

supporting teachers in developing self-regulation strategies, focusing on the transformation of 

assessment, feedback, and self-guided learning through AI. 

This research explores the impact of AI on teacher preparation, focusing on how AI-powered e- 

portfolios can support personalized learning pathways. It aims to provide insights into how technology 

can enhance teacher training and foster more individualized learning experiences. 

2. Background and Literature Review 

2.1 E-Portfolios in Teacher Training 

2.1.1 Definition of E-Portfolio 

E-portfolios are digital collections of artifacts that document a learner’s progress, achievements, and 

reflections over time. In the context of teacher training, e-portfolios serve as powerful tools for 

promoting reflective practice, self-assessment, and professional growth (Barrett, 2010). They enable 

pre-service and in-service teachers to collect and compile evidence of their learning, demonstrate 

their competencies, while receiving feedback from both peers and mentors to support continuous 

growth and improvement . 

From a constructivist approach, e-portfolios align with Vygotsky’s social constructivist theory by 

fostering reflection and collaboration (Vygotsky, 1978). Teachers use e-portfolios to reflect on their 

practices, identify areas for improvement, and engage in dialogue with more knowledgeable others, 

such as instructors or experienced colleagues. This process facilitates the construction of new 

knowledge and the refinement of pedagogical skills as well as competencies. 

Further away, e-portfolios support lifelong learning by encouraging teachers to take ownership of 

their professional development. Studies have shown that e-portfolios enhance teacher confidence, 

improve and develop instructional strategies, in order to foster a culture of continuous improvement 

(Friedman & Friedman, (2013). 

E-portfolios can serve multiple purposes in teacher training, depending on their design and 

implementation. They can be categorized into three main types: formative, reflective, and summative 

e-portfolios. Each type plays a specific and particular role in supporting teacher learning and 

professional development. 

2.1.2 Types of E-Portfolio: formative, reflective, summative. 

There are three primary types of e-portfolios in teacher education: formative for ongoing 

development, reflective for self-assessment, and summative for competency demonstration. Each 

type addresses distinct professional development needs—formative for process-oriented learning, 

reflective for transformative practice, and summative for outcome validation—while increasingly 

incorporating AI-enhanced features like automated feedback systems and competency analytics to 

enhance their effectiveness (Barrett, 2010). 

● Formative E-Portfolios 

Formative e-portfolios are designed to support ongoing learning by providing a space where teachers 

can document their progress, receive feedback, and adjust their learning strategies accordingly 

(Barrett, 2007). These portfolios emphasize continuous assessment rather than final evaluation, 

enabling teachers to refine their competencies over time. They are particularly useful for competency-

based education, as they allow educators to track their growth and demonstrate mastery of skills in 

real-world teaching contexts (Tillema & Smith, 2007). Formative e-portfolios often integrate digital 

tools such as learning analytics and AI-driven feedback systems to enhance adaptive learning 

experiences. 
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● Reflective E-Portfolios 

Reflective e-portfolios focus on self-assessment, critical thinking, and personal development. They 

provide teachers with opportunities to engage in metacognitive processes by documenting their 

teaching experiences, analyzing their instructional decisions, and identifying areas for improvement 

(Moon, 2013). Reflection is a crucial aspect of teacher professional growth, as it helps educators 

understand their strengths and challenges, leading to more informed pedagogical choices (Schon, 

2017). Digital reflective portfolios can integrate AI-powered sentiment analysis to help teachers gain 

deeper insights into their learning patterns and self-perception. These portfolios also encourage peer 

and mentor feedback, fostering a collaborative learning environment (Loughran, 2002). 

●  Summative E-Portfolios 

There are three principal types of e-portfolios in teacher education: formative for ongoing 

development, reflective for self-assessment, and summative for competence demonstration. They 

have varying professional development needs—formative for learning processes, reflective for 

changing practice, and summative for outcome verification—increasingly incorporating AI-driven 

features like automated feedback systems and competency metrics to enhance their effectiveness 

(Barrett, 2010). 

2.2 The role of e-portfolios in competency-based teacher training. 

Competency-based teacher training (CBTT) has emerged as a crucial framework in teacher education, 

emphasizing the acquisition and demonstration of specific teaching competencies rather than simply 

accumulating academic credits (Darling-Hammond & Hyler, 2020). Within this framework, e-portfolios 

can serve as powerful tools that authorize pre-service and in-service teachers to document their 

learning progress, reflect on their teaching practices, and demonstrate mastery of essential skills. The 

integration of e-portfolios into CBTT enables a more authentic, personalized, and reflective learning 

process, fostering professional development and self- 

regulated learning (Barrett, 2010). 

2.2.1 E-Portfolios as Tools for Competency Documentation and Reflection 

E-portfolios offer a standard and developing way in which teachers can accumulate evidence of 

teaching competencies, such as lesson plans, classroom recordings, student feedback, and reflective 

explanations. As opposed to conventional measuring tools that tend to be based on standardized 

testing, e-portfolios offer a broader range of teacher competencies, such as teaching practices, 

classroom management, and ethical conduct as a professional (Tigelaar et al., 2004). 

A fundamental element in competency-based training is reflection, which substantially facilitates 

professional development. Teachers reflectively examine their strengths and areas for improvement 

through self-reflection and utilization of feedback mechanisms integrated in e-portfolios (Yancey, 

2009). Computer media provide the possibility for various forms of multimedia reflections, including 

video narratives or interactive diaries, facilitating self-knowledge and promoting metacognition 

(Schön, 2017). 

2.2.2 Enhancing Formative and Summative Assessments in competency-based teacher training 

E-portfolios support both formative and summative assessment strategies within CBTT. Formative 

assessments occur throughout the training process, where teachers receive continuous feedback on 

their submissions from mentors, peers, and AI-powered assessment tools. This ongoing feedback 

mechanism fosters iterative learning, enabling teachers to continuously refine their skills over time. 

On the other hand, summative assessment through e-portfolios offers a comprehensive, competency-

based evaluation at the end of a training program (Kunnari & Laurikainen, 2017). Unlike  
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traditional examinations, e-portfolios allow evaluators to assess a teacher’s longitudinal growth, 

providing a more holistic representation of their abilities (Pelliccione & Dixon, 2008)

2.2.3 Facilitating Personalized and Self-Regulated Learning 
One of the most significant advantages of e-portfolios in competency-based teacher training is 

their ability to support personalized learning pathways. Teachers can mix their portfolios and focus on 

specific competencies they wish to develop, selecting relevant artifacts and reflections that align with 

their individual learning goals. 

Moreover, e-portfolios encourage self-regulated learning (SRL), where teachers take ownership of 

their professional growth by setting goals, tracking progress, and making informed decisions about 

their learning strategies (Zimmerman & Schunk, 2011). Digital e- portfolio systems often include 

progress tracking dashboards and analytics tools that help teachers monitor their development over 

time (VanWyk, 2017). 

2.2.4 Collaboration, Feedback, and Professional Learning Communities 

E-portfolios also promote collaborative learning communities by enabling peer feedback, mentoring, 
and professional dialogue (Jenson, 2011). Most e- portfolio platforms have discussion forums and 
comment sections, thereby enabling teachers to share ideas, critique and assess one another’s work, 
and establish professional learning communities (PLCs) (Meeus et al., 2008). The collaborative aspect 
strengthens social constructivist theories of learning, which highlight shared knowledge and 
participation in professional growth and development (Vygotsky, 1978). 

3. Artificial Intelligence in Education 

3.1 Overview of AI applications in education. 

Artificial Intelligence (AI) is reshaping teacher training by leveraging technologies such as machine 

learning (ML), natural language processing (NLP), and adaptive learning systems to create 

personalized, data-driven professional development experiences. AI-driven platforms, including 

intelligent tutoring systems, adaptive learning environments, and virtual mentors, offer targeted 

instruction, real-time feedback, and risk-free classroom simulations, enabling teachers to refine their 

pedagogical skills and classroom management strategies (Holmes et al., 2019; Luckin et al., 2016). 

Adaptive learning systems dynamically tailor content delivery to educators’ individual strengths and 

weaknesses, ensuring that training programs address specific developmental needs (Woolf, 2009). 

Moreover, chatbots and virtual assistants provide just-in-time support, responding to common 

challenges and fostering continuous engagement in learning (Gros, 2018). 

AI-based learning analytics are required in tracking teacher development through performance 

indicators analysis, student learning accomplishment, and engagement level to determine areas of 

focused development (Drachsler & Greller, 2016; Zawacki-Richter et al., 2019). The use of intelligent 

tutoring systems (ITS) also improves professional development by simulating individualized mentoring 

relationships, teacher skills assessment, and individualized learning advice (VanLehn, 2011). 

This table presents an overview of key AI technologies and their applications in teacher training. 

  Table 1: Key AI Technologies and Their Applications in Teacher Training 

 Category Technology/ 
Application 

Description 

Key Technologies 
 

Natural Language 
Processing (NLP) 

Enables automated analysis of 
written and spoken language, 
facilitating feedback on reflective 
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writing and communication skills. 
(Graesser et al., 2005) 

 Machine Lea
(ML) 

Supports personalized learning 
pathways, adaptive assessments, 
and predictive analytics to identify 
teachers’ learning needs. (Roll & 
Wylie, 2016) 

Learning Anal
(LA) 

Provides data-driven insights into 
teachers' learning behaviors and 
performance, informing 
instructional design and 
intervention strategies. (Siemens & 
Long, 2011) 

Intelligent Tut
Systems (ITS) 

Delivers personalized instruction 
and feedback, adapting to individual 
teachers' learning 
progress.(VanLehn, 2011) 

Applications in 
Teacher Training 

Automated Feed AI-powered tools provide 
automated feedback on lesson 
plans, student work samples, and 
reflective journals, enhancing 
assessment efficiency. 

Personalized Lea AI algorithms analyze teachers' 
learning data to recommend 
relevant resources and activities, 
tailoring the training experience to 
individual needs. 

Data-Driven Insig Learning analytics offer insights into 
the effectiveness of training 
programs, enabling continuous 
improvement and optimization. 

Simulated Tea
Environments 

AI creates realistic classroom 
simulations, allowing teachers to 
practice skills in a safe controlled 
environment. 

3.2 The integration of AI in e-portfolios for teacher training. 

The integration of Artificial Intelligence (AI) into e-portfolios for teacher training represents a 

significant advancement in personalized learning, assessment, and professional development. AI- 

powered e-portfolios enhance traditional portfolio-based learning by incorporating automated 

feedback, learning analytics, and adaptive learning pathways, allowing for more efficient, data- driven, 

and individualized teacher preparation (Siemens, 2013). This section explores the role of AI in 

enhancing e-portfolios, focusing on its impact on assessment, feedback mechanisms, and self-

regulated learning. 

3.2.1 AI-Driven Assessment and Competency Evaluation 
One of the most essential elements of teacher training is the assessment of pedagogical 

competencies. Traditional e-portfolios require manual evaluation by instructors, which can be time-

consuming and subjective (Chen et al., 2020). AI enhances this process by implementing 

automated competency tracking, natural language processing (NLP) for evaluating reflections, and 
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machine learning algorithms that assess teaching artifacts against predefined competency 

frameworks (Zawacki-Richter et al., 2019). AI-powered assessment tools can provide teachers with 

real-time insights into their progress, providing them a valuable way to identify strengths and areas 

for improvement. 

For instance, AI-driven rubric assessment models analyze teacher-submitted lesson plans, classroom 

videos, or reflective writing to check their alignment with teaching standards. These models have the 

potential to minimize grading differences and provide more objective feedback, thereby enabling 

teachers to receive standardized and consistent feedback. 

3.2.2 AI for Enhancing Teacher Reflection and Self-Regulated Learning 

Self-regulated learning (SRL) is crucial for teachers, as it promotes ongoing professional development 

and adaptability in the classroom. E-portfolios, when combined with AI technologies, can support 

teachers in reflecting on their practice, setting goals, and tracking progress over time. AI systems can 

suggest reflective prompts based on teachers’ actions and experiences, encourage goal setting, and 

help teachers revisit and analyze their learning trajectories (Schunk & Zimmerman, 2012). 

Moreover, AI-enhanced e-portfolios can foster deeper reflection by providing tools that allow 

teachers to see the evolution of their practice. For example, through AI’s ability to track data from 

various activities, teachers can review the impact of their teaching strategies and identify areas for 

improvement (Phillips et al., 2023). By incorporating AI-driven prompts and analytics, teachers can 

engage in a more systematic process of self-assessment and reflection, contributing to their growth 

as reflective practitioners. 

3.2.3 AI for teacher professional development 

Artificial Intelligence (AI) is revolutionizing teacher professional development by enabling 

personalized, data-driven learning experiences that are tailored to the distinctive needs of teachers. 

Through machine learning algorithms and learning analytics, AI-powered platforms can detect 

individual competency gaps, recommend targeted training content, and provide instant feedback on 

teaching approaches (Zawacki-Richter et al., 2019). Adaptive learning systems evaluate teachers’ 

engagement with professional development content to systematically adapt content difficulty and 

presentation approaches, optimizing knowledge attainment (Holstein et al., 2023). Natural Language 

Processing (NLP) software facilitates reflective practice by examining teachers’ written reflections or 

classroom discussions, offering valuable insight into teaching approaches (Huang et al., 2023). 

4. Methodology 

To investigate how AI enhances e-portfolios for teacher training, this study employed a systematic 

literature review (SLR) to examine how artificial intelligence enhances e-portfolios in teacher training. 

The review was conducted using major academic databases, such as Google Scholar, Scopus, IEEE 

Xplore, and Web of Science, focusing on peer-reviewed articles published between 2015-2025. Our 

search strategy used precise search strings combining three key concepts: (1) portfolio formats ("e-

portfolio" OR "digital portfolio"), (2) educational context ("teacher training" OR "professional 

development"), and (3) technological components ("AI" OR "learning analytics" OR "automated 

feedback"). The selection criteria specifically targeted studies that investigated AI’s role in 

personalizing teacher education through e-portfolios, while excluding non-peer-reviewed sources and 

research outside educational contexts to ensure the quality and relevance of the research. 

While this approach provided comprehensive insights, two key limitations emerged. First, the 

available literature showed significant geographic bias, with most studies originating from North 

America and Europe. Second, the reliance on secondary data, as no empirical validation through 

primary research or field experiments was conducted. Furthermore, the research field is still evolving, 
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which means some areas remain under-explored. 

5. Conclusion 
This study comes to highlight the transformative potential of AI-enhanced e-portfolios in teacher 

training, clarifying how artificial intelligence fosters personalized learning through three key 

mechanisms: (1) real-time competency assessment through automated feedback systems, (2) 

adaptive professional development pathways driven by machine learning algorithms, and (3) 

enhanced reflective practice supported by natural language processing. These technological 

innovations effectively connect educational theory with classroom practice, providing effective 

solutions to longstanding challenges in teacher professional improvement. 

Looking ahead, in order to assess the long-term impact of AI on teaching effectiveness, future research 

should focus more on longitudinal studies in diverse cultural contexts. Three key areas should have 

further exploration: the development of ethical frameworks for AI implementation in education, the 

design of hybrid models that integrate AI analytics with human mentoring, and the creation of scalable 

solutions for institutions with limited resources. As AI technologies advance, the integration of 

multimodal data—particularly video analysis of teaching practices—and predictive analytics will likely 

broaden the scope and capabilities of e-portfolios. However, realizing this potential requires a 

concerted effort from educators, technologists, and policymakers to address critical issues such as 

data privacy, algorithmic bias, and the preservation of human- centered pedagogy. Ultimately, AI 

should be seen as a tool to enhance, rather than replace, the professional judgment and expertise of 

educators, supporting their growth and development in a way that complements their unique 

teaching styles and educational context. 
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