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Professional Development of Teacher Educators in Assam: An Exploration of Innovative Approaches in the Kamrup district of Assam

Abstract
Professional development of teacher educators plays a crucial role in improving the quality of teacher education and consequently, the entire education system. The present study focuses on exploring innovative approaches to the professional development of teacher educators in the Kamrup District of Assam. Teacher education institutions operate within diverse socio-cultural and technological contexts, creating a growing need for innovative approaches to professional development. The study aims to identify and analyze the extent to which teacher educators adopt innovative approaches such as the use of ICT, collaborative learning, reflective practices, and participation in professional development activities. The study adopts a quantitative approach using a self-structured questionnaire consisting of closed ended questions. The sample comprised 100 teacher educators selected from various teacher education institutions. The collected data were analyzed using frequency and percentage. It also highlights the role of professional organizations and training initiatives in enhancing competencies and pedagogical skills. The findings are expected to contribute to the development of a contextualized framework for strengthening professional development practices among teacher educators in Assam, particularly in the Kamrup District. The study highlights the need for continuous support, improved access to resources, and structured professional development programs to enhance the competencies of teacher educators.
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Introduction
Teacher educators play a pivotal role in shaping the competencies, professional attitudes, pedagogical understanding, and ethical dispositions of future teachers. The effectiveness of any educational system largely depends on the quality of teachers, which in turn is significantly influenced by the professional competence and continuous development of teacher educators (Darling-Hammond, 2017; Lunenberg & Willemse, 2006). In the rapidly changing educational landscape of the 21st century, teacher educators are expected to adapt to emerging educational trends, integrate digital technologies, adopt innovative pedagogical practices, and engage in collaborative and reflective professional learning. Globally, educational systems are increasingly emphasizing competency-based education, technology-enabled learning, Artificial Intelligence (AI), blended learning, and lifelong professional development as essential components for improving teacher quality. However, recent studies indicate that many teacher education institutions across the world continue to face challenges such as inadequate digital preparedness, limited institutional support, insufficient integration of technology, and lack of innovative professional development frameworks (OECD, 2021; UNESCO, 2023). These challenges became even more visible during and after the COVID-19 pandemic, which highlighted the urgent need for flexible, sustainable, and technology-driven professional development systems.
At the international level, several countries have adopted innovative models of professional development involving online professional learning communities, mentoring systems, collaborative networks, reflective teaching practices, and digital learning environments. Countries such as Finland, Singapore, Canada, and Australia have integrated competency-based training, data-driven professional learning, and technology-supported pedagogical practices into teacher education systems. Despite these advancements, international research reveals continuing concerns regarding unequal access to digital infrastructure, inadequate training in emerging technologies, professional isolation among teacher educators, and difficulties in translating professional learning into classroom practices (Schleicher, 2021; Trust & Whalen, 2021). Innovative professional development approaches such as Communities of Practice (CoPs), conceptualized by Etienne Wenger, have shown significant potential in promoting collaborative learning, knowledge sharing, and reflective professional engagement among teacher educators (Wenger, 1998). Nevertheless, the implementation of such collaborative and technology-enabled approaches remains uneven across different educational contexts.
In India, teacher education has undergone significant reforms over the years, particularly with the introduction of the National Education Policy 2020, which strongly emphasizes continuous professional development, digital learning, multidisciplinary approaches, competency-based education, and integration of technology in teaching-learning processes. Various organizations and agencies such as University Grants Commission, National Council for Teacher Education, National Council of Educational Research and Training, SCERTs, and DIETs are actively working to enhance the competencies and professionalism of teacher educators through structured development programmes. However, studies conducted in India reveal that professional development practices for teacher educators remain largely traditional, fragmented, and insufficient to address emerging educational demands (NCFTE, 2009; NCTE, 2014). Although ICT infrastructure is available in many teacher education institutions, its effective integration into teaching-learning and professional development practices remains at a preliminary stage due to lack of adequate training, technical expertise, and institutional support (Mishra & Koehler, 2006; OECD, 2019). Consequently, teacher educators often struggle to adapt to innovative pedagogical approaches, digital learning environments, and learner-centered teaching practices.
In Assam, particularly in Kamrup district, the situation reflects both the broader educational challenges and emerging opportunities present in the state. Kamrup district, characterized by a combination of urban and rural educational settings, represents a microcosm of the educational realities of Assam. Despite certain improvements in educational infrastructure and access to technology, a considerable gap continues to exist between the availability of resources and their effective utilization in classroom practices and professional development activities (Bonia & Singh, 2022). Teacher educators in the region frequently encounter challenges such as professional isolation, inadequate participation in collaborative professional networks, limited exposure to innovative pedagogical practices, insufficient digital competency, and lack of structured opportunities for continuous professional learning. Although approaches such as collaborative learning, peer mentoring, reflective practices, Communities of Practice (CoPs), blended learning, and technology-enabled professional development have gained global recognition, their implementation in the context of Assam remains limited and underexplored (Ramchand et al., 2023). 
The effectiveness of teacher education largely depends on the professional competence and continuous development of teacher educators. Continuous professional development is essential for teacher educators to strengthen their pedagogical competence, adapt to changing educational demands, engage in reflective practice, and effectively contribute to improving the quality of teacher education programmes (Swennen & Bates, 2010). However, professional development practices among teacher educators in Assam continue to face multiple challenges related to institutional preparedness, digital integration, collaborative culture, and innovation. Existing professional development programmes often lack systematic needs assessment, personalized learning pathways, structured mentoring systems, reflective evaluation mechanisms, and technology-driven approaches. Furthermore, teacher educators frequently experience limited opportunities for interdisciplinary collaboration, professional networking, and participation in innovative professional learning communities. Although several studies have explored teacher educators professional development in general, there is a lack of empirical research focusing specifically on innovative approaches to the professional development of teacher educators in Assam, particularly in the context of Kamrup district. Limited attention has been given to areas such as AI integration, collaborative professional learning, digital pedagogy, reflective practices, learning analytics, and institutional support mechanisms for teacher educators. 
In view of these concerns, the present study seeks to investigate innovative approaches to the professional development of teacher educators in Assam, with special reference to Kamrup district. The study aims to identify the existing status of professional development practices, examine the challenges faced by teacher educators, and analyze the role of technology integration, collaborative learning, reflective practice, and institutional support in enhancing professional competence. The study further intends to bridge the gap between existing professional development practices and emerging educational needs by proposing strategies that are contextually relevant, technologically responsive, and pedagogically effective. The findings of the study are expected to contribute to the development of more effective, need-based, and innovative professional development frameworks aligned with the vision of the National Education Policy 2020 and contemporary global educational trends.  
Therefore, the problem of the study may be stated as:
“Professional Development of Teacher Educators in Assam: Exploring Innovative Approaches in the Kamrup District of Assam.”
Need of the study
The quality of teacher education is fundamentally dependent on the professional competence of teacher educators, making their continuous professional development an essential area of concern. In recent years, the rapid transformation of educational practices, driven by technological advancements and evolving pedagogical paradigms, has necessitated a shift from traditional modes of professional development to more innovative, flexible, and context-specific approaches. However, in many parts of India, including Assam, professional development practices for teacher educators remain largely conventional, fragmented, and insufficiently aligned with contemporary educational needs (Roy & Das, 2013).
In the context of Assam, teacher education institutions often face multiple challenges such as limited access to updated resources, inadequate exposure to modern pedagogical innovations, and insufficient opportunities for continuous learning. Although initiative have been undertaken to integrate information and communication technology (ICT) into teacher education, their effective implementation is hindered by lack of technical expertise and structured training among teacher educators (Baruah & Mohalik, 2022). This gap highlights the urgent need to explore innovative approaches of the professional development that can enhance both the professional competence and adaptability of teacher educators.
Furthermore, teacher educators frequently experience professional isolation due to limited collaboration and networking opportunities. The absence of structured platforms for knowledge sharing and reflective practice restricts their ability to engage in meaningful professional development. Emerging models such as collaborative learning communities, peer mentoring, and Communities of Practice (CoPs) have shown considerable promise in addressing these issues by fostering continuous engagement and shared learning (Ramchand et al., 2023). However, the extent to which such innovative practices are implemented and effective in the context of Assam, particularly in the Kamrup district, remains underexplored.
Another critical aspect that underscores the need for this study is the implementation of the National Education Policy (NEP) 2020, which emphasizes the importance of continuous professional development, integration of technology, and promotion of reflective and experiential learning among educators. To align with these policy directives, it is imperative to examine existing professional development practices and identify innovative strategies/approaches that can be effectively adopted at the regional level.
The Kamrup district, characterized by its diverse educational landscape comprising both urban and rural institutions, presents a unique context for examining the professional development of teacher educators. Despite its strategic importance, there is a paucity of empirical research focusing specifically on innovative professional development practices in this region. This lack of localized research creates a gap in understanding the contextual challenges and opportunities faced by teacher educators.
Therefore, the present study is needed to-
i. To find out the Innovative Approaches of the Professional Development of Teacher Educators.


Review of related literature	
It is necessary to review related literature on any literature on any research subject before moving onto the study. A review of related literature not only help researcher for planning of research work, but also provides a degree of familiarity to the researcher with past work done, as well as inputs to the research the vast knowledge pool that has already been trapped. Hence, it becomes extremely crucial to locate, reveal and evaluate the past research reports.
The professional development of teacher educators has been widely recognized as a crucial factor in improving the quality of teacher education. Over the years, researchers have explored various dimensions of professional development, including its nature, models, challenges, and innovative practices.
Early studies emphasized that professional development is a continuous and lifelong process that enhances the knowledge, skills, and professional competencies of teacher educators. According to Linda Darling-Hammond et al. (2017), effective professional development is sustained, collaborative, content-focused, and aligned with teachers’ needs. Their work highlight that traditional one-time training programs are less effective compared to ongoing, practice-based professional learning.
In the Indian context, studies have pointed out several challenges in the professional development of teacher educators. Roy and Das (2013) observed that teacher education institutions often rely on conventional training methods that lack innovation and fail to address emerging educational demands. Similarly, professional development programs in India are often fragmented, short-term and not systematically linked to classroom practices, thereby limiting their impact on teaching effectiveness (Desimone, 2009; Pokhrel & Behera, 2016; Mishra et al., 2025). Despite various national initiatives, professional development programs in India are frequently criticized for being fragmented and short-term, often following a top-down cascade model that loses effectiveness at the classroom level (NCERT, 2009; Dyer et al., 2004). Because these programs are rarely systematically linked to specific classroom challenges, their impact on actual teaching effectiveness remains limited (Bhattacharjea et al., 2011; Padmanabhan & Ramatoulaye, 2023).
With the advent of technology, the integration of Information and Communication Technology (ICT) has become a significant component of professional development. Research by Baruah and Mohalik (2022) in Assam revealed that while teacher education institutions possess basic ICT infrastructure, its effective use for professional development is limited due to inadequate digital competence and lack of training among teacher educators. This finding reflects a gap between availability and utilization of technological resources.
Innovative approaches to professional development have gained attention in recent years. Collaborative learning models, such as Communities of Practice (CoPs), have been identified as effective in promoting shared learning and professional development. Etienne Wenger (1998) introduced the concept of Communities of Practice, emphasizing learning through social participation and collaboration. Supporting this, Ramchand  et al. (2023) found that CoPs provide opportunities for teacher educators to engage in reflective dialogue, exchange ideas, and develop professionally in a supportive environment.
Reflective practice is another important aspect of professional development. Donald Schon (1983) argued that professionals learn effectively by reflecting on their experiences and practices. In the context of teacher education, reflective teaching enables teacher educators to critically analyze their instructional strategies and improve their effectiveness.
Furthermore, peer mentoring and collaborative networks have been recognized as innovative strategies for professional development (Hargreaves & O'Connor, 2018). Studies indicate that these approaches foster mutual learning, reduce professional isolation, and enhance pedagogical skills by breaking the long-standing persistence of privacy in teaching (Little, 1990; Vangrieken et al., 2015). In addition, active participation in workshops, seminars, and professional organizations serves as a vital pillar for continuous learning and professional development (Lord & Atkinson, 2021).
Recent empirical studies conducted in India and Assam indicate that professional development practices among teacher educators continue to face major challenges related to inadequate digital competency, insufficient institutional support, limited collaborative professional learning opportunities, and weak integration of innovative pedagogical practices (Barua & Mohalik, 2022; Ramchand et., 2023). Research further suggests that traditional and workshop-oriented professional development programmes are no longer sufficient to address the demands of 21st-century education, which increasingly requires technology integration, reflective practice, blended learning, artificial intelligence, and data-driven pedagogy (Jana, 2025). 
The policy perspective also underscores the importance of professional development. The Government of India through the National Education Policy (NEP) 2020 emphasizes continuous professional development, integration of technology, and the need for innovative pedagogical approaches. The policy advocates for the creation of professional learning communities and the use of digital platforms to support teacher development. Professional development of teacher educators must align with the transformative vision of the NEP 2020 through continuous learning, technology integration, and innovative pedagogical practices (Jana, 2025). Despite policy initiatives under the National Education Policy 2020, the implementation of innovative professional development practices in teacher education institutions of Assam remains limited and underexplored.
Despite these developments, there remains a lack of region-specific studies focusing on innovative professional development practices for teacher educators in Assam, particularly in the Kamrup district. Most existing studies are either generalized or focused on school teachers rather than teacher educators. This gap highlights the need for empirical research that examines the adoption and effectiveness of innovative approaches in this specific context.
Objectives of the study
· To find out the Innovative Approaches of the Professional Development of Teacher Educators.
Research methodology 
The present study follows a Descriptive survey method, which is suitable for collecting data from a defined population to describe existing conditions and practices related to professional development and innovative approaches. The researcher collected primary data using a self-constructed Questionnaire from the teacher educators.
The present study was conducted within the positivist research paradigm, which emphasizes objective measurement, empirical observation, and quantitative analysis of educational phenomena. The study used structured questionnaires to collect measurable data regarding innovative approaches to professional development among teacher educators in kamrup district of Assam. Descriptive statistical techniques such as frequency and percentage were used for analysis, while the interpretation and discussion of findings were supported through empirical literature, policy perspectives, and contextual realities of teacher education institutions. 


Population of the study
The population of the study consists of all teacher educators working in recognized teacher education institutions (B.Ed. colleges and teacher training institutes) in the Kamrup rural and Kamrup Metropolitan district of Assam. The total population of this study was 217 teacher educators.
Sample of the study
The sample of the study was selected using Simple Random Sampling technique to ensure representativeness and reduce bias. The sample size was 100 teacher educators from both government and private institutions.
Tools of data collection
A structured questionnaire was used as the tool for data collection. The questionnaire was constructed and standardized by the researcher based on the objective of the study.
Validity and reliability of the tool
Validity: The questionnaire was validated through expert advice to ensure content relevance and clarity.
Reliability: The reliability of the questionnaire was established using Cronbach’s alpha.
On the basis of content validity and reliability, the researcher modified the questionnaire for final data collection.
Procedure of data collection
i. Permission was obtained from the heads of the selected Colleges of Education.
ii. The questionnaire was distributed to the selected teacher educators.
iii. Respondents was given sufficient time to complete the questionnaire.
iv. The collected data was compiled systematically for analysis.
Techniques of data analysis
The collected data was analyzed using descriptive and inferential statistics frequency and percentage.
Data analysis & Discussion
The data collected from 100 teacher educators in the Kamrup district of Assam were analyzed using frequency and percentage. The results are presented question-wise.

Table 1
Questions related to Needs Assessment & Goal Setting
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Has your institution transitioned to a “Hybrid” model for faculty development programmes?
	38
	38%
	62
	62%

	2
	Does your institution follow a participatory or bottom-up approach while planning PD activities?
	34
	34%
	66
	66%

	3
	Does your institution follow a “Bottom-up” approach where teacher educators help set the PD agenda?
	29
	29%
	71
	71%

	4
	Do you believe that innovative approaches in PD should focus equally on pedagogy and technology?
	46
	46%
	54
	54%

	5
	Do you think innovative PD approaches are more effective than traditional approaches?
	41
	41%
	59
	59%

	6
	Do you believe current PD programs in Assam successfully bridge the gap between theory and classroom practice?
	24
	24%
	76
	76%

	7
	Does your institution conduct regular needs assessment to identify emerging digital and pedagogical competencies?
	31
	31%
	69
	69%

	8
	Are teacher educators involved in identifying their own PD needs using digital tools or self-assessment frameworks?
	27
	27%
	73
	73%

	9
	Does your institution align PD goal with emerging trends such as AI, blended learning, and competency-based education?
	35
	35%
	65
	65%

	10
	Are data-driven approaches used to design PD programmes?
	22
	22%
	78
	78%

	11
	Does your institution encourage personalized PD pathways based on individual competency levels?
	30
	30%
	70
	70%


The analysis of the Needs Assessment & Goal Setting dimension reveals that a majority of teacher educators responded negatively to most of the statements, indicating limited institutional preparedness and insufficient adoption of innovative approaches in professional development programmes in Assam. Only 38% of the respondents that their institutions had transitioned to a hybrid model of faculty development, whereas 62% indicated the absence of such practices. Similarly, 66% of respondents stated that their institutions do not follow a participatory or bottom-up approach in planning professional development activities. Furthermore, 71% reported that teacher educators are not actively involved in setting the professional development agenda. Regarding perceptions toward innovation, although relatively higher proportion (46%) believed that innovation in professional development should equally emphasize pedagogy and technology, the majority (54%) still reflected uncertainty or disagreement. Likewise, 59% of respondents felt that innovative professional development approaches were not necessarily more effective than traditional approaches. A highly significant finding emerged in relation to the practical relevance of existing PD programmes in Assam. Only 24% of teacher educators believed that current programmes successfully bridge the gap between theory and classroom practice, while 76% disagreed. The findings also reveal weaknesses in institutional planning and competency assessment mechanisms. About 69% of the respondents stated that regular needs assessments are not conducted to identify emerging digital and pedagogical competencies. Similarly, 73% reported that teacher educators are not involved in identifying their own professional development needs through digital tools or self-assessment frameworks. With respect to alignment with emerging educational trends, 65% of respondents indicated that institutional PD goals are not adequately aligned with developments such as Artificial Intelligence, blended learning, and competency-based education. Moreover, the use of data-driven approaches in designing professional development programmes appeared particularly limited, with 78% responding negatively. Finally, 70% of respondents stated that their institutions do not encourage personalized professional development pathways based on individual competency levels.
The findings related to Needs Assessment and Goal Setting indicate that professional development practices in teacher education institutions of Assam continue to follow conventional and centralized approaches rather than participatory and competency-based models. The limited use of data-driven planning, personalized professional development pathways, and teacher involvement in decision-making suggests inadequate institutional preparedness for addressing emerging educational challenges. These findings are consistent with the observations of Baruah and Mohalik (2022), who reported limited ICT integration and insufficient institutional readiness in teacher education institutions of Assam. The findings further indicate that professional development programmes are not adequately aligned with emerging educational trends such as Artificial Intelligence, blended learning, and competency-based education, despite the emphasis placed by the National Education Policy 2020 on continuous professional development and technology integration. The absence of systematic needs assessment mechanisms may also contribute to the gap between professional development programmes and actual classroom requirements.
Table 2
Questions related to Content Learning & Pedagogical Updates
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Do you use AI tools such as ChatGPT, Gemini, Canva Magic, etc. for teaching or instructional design?
	42
	42%
	58
	58%

	2
	Do you regularly use online learning platforms such as SWAYAM, DIKSHA, Coursera, MOOCs, etc. for professional development?
	39
	39%
	61
	61%

	3
	Have you received training on the integration of ICT or AI in teacher education?
	33
	33%
	67
	67%

	4
	Are innovative pedagogical approaches included in PD programmes in your institution?
	36
	36%
	64
	64%

	5
	Have you attended webinars or virtual conferences organized by national or international institutions?
	44
	44%
	56
	56%

	6
	Have you participated in interdisciplinary professional development programmes?
	31
	31%
	69
	69%

	7
	Do you use LMS platforms such as Moodle, Google Classroom, etc. for academic purposes?
	40
	40%
	60
	60%

	8
	Have you undergone training related to action research or reflective teaching practices?
	35
	35%
	65
	65%

	9
	Is interdisciplinary research actively encouraged as a form of PD in your department?
	28
	28%
	72
	72%

	10
	Are you exposed to training on AR, VR, or gamification in teaching?
	19
	19%
	81
	81%

	11
	Do PD programmes include training on designing digital and interactive learning resources?
	32
	32%
	68
	68%

	12
	Are you trained in using learning analytics tools to monitor student teacher performance?
	21
	21%
	79
	79%

	13
	Do PD programmes incorporate global best practices and cases studies in teacher education?
	34
	34%
	66
	66%

	14
	Are you encouraged to integrate Indigenous Knowledge Systems (IKS) of Assam into modern pedagogical practices?
	37
	37%
	63
	63%


The analysis of the Content Learning & Pedagogical Updates dimension indicates that a substantial proportion of teacher educators reported limited exposure to innovative pedagogical practices, emerging technologies, and advanced professional learning opportunities. The predominance of negative responses suggests inadequate institutional emphasis on modernizing professional development content in teacher education institutions of Assam. Regarding the use of Artificial Intelligence tools such as ChatGPT, Gemini, and Canva Magic, only 42% of respondents reported using such technologies for teaching or instructional material design, whereas 58% indicated that they do not use these tools. Similarly, only 39% of respondents regularly used online learning platforms such as SWAYAM, DIKSHA, Coursera, and MOOCs for professional development, while 61% did not. Training opportunities related to ICT and AI integration also appeared insufficient. About 67% of respondents stated that they had not received formal training in ICT or AI integration in teacher education. The inclusion of innovative pedagogical approaches in institutional PD programmes was also found to be limited, with 64% of respondents responding negatively. Likewise, participation in interdisciplinary professional development programmes remained low, with 69% of respondents indicating non-participation. Although webinars and virtual conferences have become increasingly accessible, only 44% of respondents reported attending such programmes organized by national or international institutions. The use of Learning Management Systems (LMS) such as Moodle and Google Classroom was reported by 40% of respondents, whereas 60% indicated non-use. Training related to action research and reflective teaching practices was also insufficient findings relates to emerging such as Augmented Reality (AR), Virtual Reality (VR), and Gamification. Only 19% of the respondents reported exposure to such training, while an overwhelming 81% stated otherwise. Similarly, only 21% of teacher educators reported receiving training in learning analytics tools to monitor student teacher performance. The findings also reveal that professional development programmes inadequately incorporate global best practices and international case studies, as indicated by 66% negative responses. Additionally, while Indigenous Knowledge Systems (IKS) are an important component of NEP 2020, only 37% of respondents reported being encouraged to integrate the Indigenous Knowledge Systems of Assam into modern pedagogical practices.
The findings related to Content learning & Pedagogical Updates reveal inadequate exposure of teacher educators to emerging educational technologies and innovative pedagogical practices. The low use of AI tools, Learning Management Systems, online learning platforms, and learning analytics reflects limited digital pedagogical competency among teacher educators. These findings support earlier studies indicating that teacher educators in India often lack sufficient training and institutional support for effective technology integration (Mishra & Koehler, 2006; Jana, 2025). Particularly concerning is the limited exposure to AR, VR, gamification, and interdisciplinary learning approaches, which are increasingly recognized as essential components of 21st-century teacher education. The findings also suggest that professional development programmes in Assam remain largely traditional and insufficiently responsive to global educational innovations and digital transformation. 
Table 3
Questions related to Practice & Implementation 
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Does your institution provide access to digital infrastructure such as high-speed internet, LMS, VR Labs, smart classrooms for your professional development?
	37
	37%
	63
	63%

	2
	Do you regularly participate in professional development programmes such as workshops, seminars, FDPs, or training sessions?
	45
	45%
	55
	55%

	3
	Have you participated in online or blended professional development programmes?
	41
	41%
	59
	59%

	4
	Do you use any digital tools for your professional development?
	43
	43%
	57
	57%

	5
	Are Collaborative Learning Approaches encouraged in your institution?
	36
	36%
	64
	64%

	6
	Do you engage in peer learning, peer observation, or mentoring practices?
	39
	39%
	61
	61%

	7
	Have you engaged in collaborative action research with teacher educators from other institutions or districts?
	27
	27%
	73
	73%

	8
	Have you ever engaged in “Shadowing” (observing a peer/expert) as a formalized institutional activity?
	22
	22%
	78
	78%

	9
	Do you apply innovative teaching strategies (e.g., flipped classroom, blended learning) in your teacher education classes?
	34
	34%
	66
	66%

	10
	Have you implemented AI-based tools or digital platforms in your teaching-learning process?
	29
	29%
	71
	71%

	11
	Do you design or adapt digital instructional materials as part of your professional practice?
	38
	38%
	62
	62%

	12
	Are you involved in pilot projects or experimental initiatives related to innovative pedagogy in your institution?
	24
	24%
	76
	76%

	13
	Do you use data (student feedback, assessment results) to modify your teaching practices?
	33
	33%
	67
	67%


The analysis of the Practice & Implementation dimension reveals that innovative professional development practices are not extensively implemented among teacher educators in Assam. A majority of respondents reported limited institutional support, inadequate engagement with innovative teaching practices, and low participation in collaborative and experimental professional activities. Regarding digital infrastructure, only 37% of respondents stated that their institutions provide access to facilities such as high-speed internet, Learning Management Systems (LMS), VR Labs, and smart classrooms, whereas 63% responded negatively. Participation in professional development programmes such as workshops, seminars, Faculty Development Programmes (FDPs), and training sessions appeared comparatively better, with 45% of respondents reporting regular participation. However, the majority (55%) still indicated irregular or limited participation. Similarly, only 41% of respondents had participated in online or blended professional development programmes, while 59% had not. The use of digital tools for professional development was reported by 43% of respondents, whereas 57% stated that they do not regularly use such tools. Collaborative Learning Approaches were also not widely encouraged in institutions, as reflected by 64% negative responses. Likewise, practices such as peer learning, peer observation, and mentoring were reported by only 39% of respondents. Participation in collaborative action research with teacher educators from other institutions or districts was particularly low, with only 27% of respondents reporting involvement. Similarly, formalized “Shadowing” activities, where teacher educators observe peers or experts for professional learning, were reported by only 22% of respondents. The implementation of innovative teaching strategies such as flipped classrooms and blended learning was also relatively low. Only 34% of respondents stated that they apply such approaches in their teaching-learning practices, whereas 66% did not. A major concern emerged regarding the use of AI-based tools and digital platforms in teaching-learning process. Only 29% of respondents reported implementing such tools, while 71% indicated non-use. The findings further reveal that only 38% of teacher educators design or adapt digital instructional materials as part of their professional practice. Additionally, participation in pilot projects or experimental initiatives related to innovative pedagogy was extremely low, with only 24% reporting involvement. Finally, the use of data such as student feedback and assessment results to modify teaching practices was reported by only 33% of respondents. The majority (67%) did not use data-driven methods for improving instructional practices.
The findings of the Practice & Implementation dimension suggest that innovative professional development practices are inadequately translated into actual teaching-learning processes. Limited access to digital infrastructure, weak participation in collaborative action research, and low implementation of innovative teaching strategies indicate significant gaps between policy expectations and classroom practices. The low use of AI-based tools and digital instructional materials further highlights insufficient technological readiness among teacher educators. These findings are consistent with studies emphasizing that lack of institutional support, inadequate infrastructure, and limited professional training hinder effective implementation of innovative pedagogical approaches in teacher education institutions (Swennen & Bates, 2010). The findings also demonstrate the need for more practice-oriented and technology-enabled professional development programmes.
Table 4 
Questions related to Collaborative Learning & Sharing
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Are you a member of any Professional Learning Network (PLN) or academic community on platforms like LinkedIn, ResearchGate, X, WhatsApp, Telegram or any other similar forums?
	41
	41%
	59
	59%

	2
	Does your institution facilitate “Collaborative Action Research” involving teacher educators from different districts?
	29
	29%
	71
	71%

	3
	Do you use social media or online communities (e.g., WhatsApp, Telegram) as a primary tool for “Just-in-Time” professional learning?
	46
	46%
	54
	54%

	4
	Have you participated in virtual exchange programmes or collaborative activities with national or international teacher education bodies?
	24
	24%
	76
	76%

	5
	Have you mentored or coached a junior colleague through a structured institutional program in the last year?
	33
	33%
	67
	67%

	6
	Have you sought external coaching, mentoring, or soft-skill development programmes for your professional development?
	27
	27%
	73
	73%

	7
	Do you collaborate with peers to co-create digital learning resources or teaching modules?
	35
	35%
	65
	65%

	8
	Are online collaborative platforms (e.g., shared repositories, cloud-based tools) used for knowledge sharing among teacher educators?
	31
	31%
	69
	69%

	9
	Do you participate in interdisciplinary or cross-institutional innovation projects?
	22
	22%
	78
	78%

	10
	Are communities of practice actively used to discuss and implement innovative teaching strategies?
	30
	30%
	70
	70%

	11
	Do you share your innovative teaching practices through webinars, blogs, or academic forums?
	26
	26%
	74
	74%


The analysis of the Collaborative Learning & Sharing dimension indicates that collaborative and network-based professional development practices among teacher educators in Assam remain relatively weak and underdeveloped. Most respondents reported limited participation in structured collaborative activities, interdisciplinary projects, and professional learning communities, although there was strong agreement regarding the need to strengthen collaborative networks. The findings reveal that only 41% of respondents were members of Professional Learning Networks (PLNs) or academic communities on platforms such as LinkedIn, ResearchGate, WhatsApp, Telegram, or similar forums, while 59% were not associated with such networks. Similarly, institutional facilitation of collaborative action research appeared inadequate, with only 29% of respondents stating that their institutions encourage collaborative research involving teacher educators from different districts. The majority (71%) reported the absence of such opportunities. The use of social media and online communities for “Just-in-Time” professional learning showed relatively higher positive responses compared to other items. About 46% of respondents reported using platforms such as WhatsApp and Telegram for immediate professional learning support, whereas 54% did not. Participation in virtual exchange programmes or collaborative activities with national or international teacher education bodies was positively low, with only 24% of respondents reporting involvement. The majority (76%) lacked exposure to global collaborative professional development opportunities. Structured mentoring and coaching practices also appeared weak. Only 33% of respondents had mentored or coached junior colleagues through institutional programmes during the last year, while 67% had not. Likewise, participation in external coaching, mentoring, or soft-skill development programmes was reported by only 27% of respondents. Collaboration in the creation of digital learning resources and teaching modules was also limited. Only 35% of teacher educators collaborated with peers to co-create digital content, whereas 65% did not engage in such collaborative practices. Furthermore, the use of online collaborative platforms and cloud-based tools for knowledge sharing was reported by only 31% of respondents. Participation in interdisciplinary or cross-institutional innovation projects emerged as one of the weakest areas, with only 22% of respondents reporting involvement. Similarly, only 30% stated that communities of practice were actively used in their professional circles to discuss and implement innovative teaching strategies. The findings also show that teacher educators rarely disseminate their innovative teaching practices through academic forums, webinars, or blogs. Only 26% of respondents reported sharing their practices through such platforms.
The findings on Collaborative Learning & Sharing indicate that professional collaboration among teacher educators remains weak and underdeveloped. Limited participation in Professional Learning Networks (PLNs), collaborative action research, interdisciplinary innovation projects, and mentoring programmes suggests that teacher educators often function within isolated professional environments. Although social media platforms are increasingly used for informal professional learning, structured collaborative professional culture appears insufficiently institutionalized. These findings support Wenger’s concept of Communities of Practice, which emphasizes collaboration, knowledge sharing, and collaborative learning as essential for professional growth (Wenger, 1998). The lack of collaborative culture may restrict opportunities for innovation, peer learning, and reflective professional engagement among teacher educators.   
Table 5
Questions related to Reflection & Evaluation
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Do you maintain a “Reflective Journal” (digital or physical) to document your teaching-learning experiences?
	32
	32%
	68
	68%

	2
	Does your institution have any digital tracking or evaluation system to monitor the impact of professional development programmes?
	26
	26%
	74
	74%

	3
	Do you believe that professional development programmes improve teaching effectiveness?
	48
	48%
	52
	52%

	4
	Is peer review of teaching portfolios or academic work practiced in your professional circle?
	29
	29%
	71
	71%

	5
	Do you use digital tools (e.g., e-portfolios, blogs) to reflect on and document your professional growth?
	24
	24%
	76
	76%

	6
	Are innovative teaching practices evaluated systematically in your institution?
	27
	27%
	73
	73%

	7
	Do you receive structured feedback on your use of innovative pedagogical approaches?
	31
	31%
	69
	69%

	8
	Do you analyze student learning outcomes to evaluate the effectiveness of innovative teaching methods?
	35
	35%
	65
	65%

	9
	Are self-reflection and continuous improvement encouraged as part of your professional development culture?
	38
	38%
	62
	62%

	10
	Do you feel the emergence of Generative AI changed your perception of “innovation” in teacher training?
	44
	44%
	56
	56%

	11
	Do you feel professional development programmes had significantly benefitted your teaching practices?
	40
	40%
	60
	60%

	12
	Do you feel “Data Literacy” and “Learning Analytics” should be integrated into PD to help teacher educators track student teachers’ progress more effectively?
	81
	81%
	19
	19%


The analysis of the Reflection & Evaluation dimension reveals that reflective practices, systematic evaluation mechanisms, and evidence-based professional development processes are not adequately institutionalized among teacher educators in Assam. Most respondents reported limited engagement with reflective documentation, peer evaluation, digital tracking systems, and structured feedback practices. However, respondents demonstrated strong awareness regarding the importance of reflective learning, emotional well-being, and data literacy in professional development. The findings show that only 32% of respondents maintained reflective journals to document their teaching-learning experiences, while 68% did not engage in such reflective practices. Institutional evaluation mechanisms also appeared weak. Only 26% of respondents stated that their institutions had digital tracking or evaluation systems to monitor the impact of professional development programmes, whereas 74% reported the absence of such systems. Although professional development programmes are generally intended to improve teaching effectiveness, only 48% of respondents believed that such programmes actually enhance teaching practices, while a slightly higher proportion (52%) expresses dissatisfaction or uncertainty. Peer review practices were also found to be limited. Only 29% of respondents reported that peer review of teaching portfolios or academic work was practiced within their professional circles. Similarly, the use of digital reflective tools such as e-portfolios and blogs was reported by only 24% of respondents. The evaluation of innovative teaching practices within institutions also appeared inadequate. About 73% of respondents indicated that innovative teaching practices were not systematically evaluated in their institutions. Furthermore, only 31% reported receiving structured feedback on their use of innovative pedagogical approaches. Only 35% of respondents stated that they analyze student learning outcomes to evaluate the effectiveness of innovative teaching methods, while 65% did not use such evidence-based approaches. Similarly, only 38% of respondents reported that self-reflection and continuous improvement were actively encouraged as part of their institutional professional development culture. Regarding the influence of emerging technologies, 44% of respondents stated that Generative AI had changed their perception of innovation in teacher training, while 56% reported otherwise. The findings further reveal that only 40% of respondents felt that professional development programmes had significantly benefited their teaching practices. Additionally, 81% of respondents believed that Data Literacy and Learning Analytics should be integrated into professional development programmes to help teacher educators track student teachers’ progress more effectively.
The Reflection & Evaluation dimension reveals weak institutionalization of reflective practices and evidence-based professional development mechanisms among teacher educators in Assam. The limited use of reflective journals, e-portfolios, peer review systems, and digital evaluation tools suggests that professional development is not sufficiently supported through continuous reflection and systematic feedback. These findings indicate that professional development programmes may be functioning more as formal activities rather than transformative learning experiences. However, the strong support for integrating Data Literacy and Learning Analytics demonstrates increasing awareness among teacher educators regarding the importance of evidence-based teaching practices. The findings also reflect the growing influence of Generative AI in reshaping perceptions of innovation in teacher education. 
Table 6
Questions related to Recognition 
	Sl. No.
	Statement
	Yes(f)
	Yes (%)
	No(f)
	No (%)

	1
	Are you familiar with the concept of micro-credentialing or digital badging for professional certification?
	28
	28%
	72
	72%

	2
	Are incentives such as promotion, recognition, awards, or career advancement linked to participation in innovative professional development programmes?
	25
	25%
	75
	75%

	3
	Is there a formal “Innovation Cell” or “Research Wing” in your institution dedicated to PD?
	31
	31%
	69
	69%

	4
	Does your institution recognize and reward the use of innovative teaching practices?
	29
	29%
	71
	71%

	5
	Are there funding opportunities or grants available for implementing innovative professional development initiatives?
	22
	22%
	78
	78%

	6
	Does your institution provide dedicated time or workload relaxation for engaging in innovative PD activities?
	19
	19%
	81
	81%

	7
	Are innovative contributions (e.g., digital content creation, research, experimentation) considered in performance appraisal systems?
	24
	24%
	76
	76%

	8
	Does your institution collaborate with external agencies or organizations to promote innovation in with external agencies or organizations to promote innovation in professional development? 
	33
	33%
	67
	67%


The analysis of the Recognition dimension reveals that institutional mechanisms for encouraging, rewarding, and sustaining innovative professional development practices among teacher educators in Assam remain considerably weak. The predominance of negative responses indicates inadequate recognition systems, limited funding support, insufficient policy incentives, and weak institutional structures for promoting innovation in professional development. The findings show that only 28% of respondents were familiar with the concept of micro-credentialing or digital badging for professional certification, while 72% lacked awareness of these emerging recognition mechanisms. Similarly, only 25% of respondents reported that incentives such as promotion, recognition, awards, or career advancement were linked to participation in innovative professional development programmes. A significant majority (75%) indicated that innovative engagement in professional development is not formally rewarded within institutional systems. Only 31% of respondents stated that their institutions had a formal “Innovation Cell” or “Research Wing” dedicated to professional development, whereas 69% reported the absence of such units. Recognition of innovation teaching practices was also found to be limited. Only 29% of respondents reported that their institutions recognized and rewarded innovative teaching methods, while 71% stated otherwise. Funding support for innovative professional development initiatives emerged as one of the weakest areas. Only 22% of respondents reported the availability of funding opportunities or grants for implementing innovative PD programmes, whereas an overwhelming 78% indicated the absence of such financial support. The findings further reveal that institutional workload policies are not conducive to innovative professional development. Only 19% of respondents stated that their institutions provided dedicated time or workload relaxation for engaging in innovative PD activities, while 81% responded negatively. Similarly, innovative contributions such as digital content creation, research, experimentation, and technology integration were not adequately considered in performance appraisal systems. Only 24% of respondents reported that such contributions were included in appraisal mechanisms, whereas 76% indicated that innovation-related activities were not formally acknowledged in evaluation process. Collaboration with external agencies and organizations to promote innovation in professional development was also limited. Only 33% of respondents stated that their institutions collaborated with external bodies for innovative professional development initiatives, while 67% reported the absence of such partnerships. 
The findings related to Recognition indicate that institutional mechanisms for encouraging innovation in professional development remain considerably weak. Limited awareness of micro-credentialing, absence of incentive systems, inadequate funding opportunities, and lack of workload relaxation policies suggest that innovative professional development practices are not sufficiently supported at the institutional level. These findings indicate that innovation is not yet embedded within institutional policy frameworks and performance appraisal systems. The absence of formal Innovation Cells and collaboration with external organizations further limits opportunities for professional experimentation and technological advancement. Strengthening recognition systems and institutional support mechanisms may there be essential for promoting sustainable professional development among teacher educators.
Major findings of the study
The analysis of different dimensions of professional development among teacher educators in Assam reveals several significant findings related to institutional preparedness, adoption of innovative practices, digital integration, collaboration, reflective practices, and recognition systems. The major findings of the present study on innovative approaches to the professional development of teacher educators in the Kamrup district of Assam are summarized below-
i. The study found that innovative professional development practices are not adequately institutionalized in teacher education institutions of Assam, as the majority of respondents provided negative responses across most dimensions.
ii. Most institutions have not transitioned toward hybrid or technology-enabled professional development models. Only a limited number of respondents reported the adoption of hybrid faculty development programmes.
iii. Participatory and bottom-up approaches in planning professional development activities are weak. Teacher educators are rarely involved in setting professional development agendas or identifying their own learning needs.
iv. Regular needs assessment and competency mapping practices are largely absent in institutions, indicating inadequate planning for emerging digital and pedagogical competencies.
v. Data-driven approaches for designing professional development programmes are minimally practiced, reflecting limited use of evidence-based planning mechanism.
vi. Personalized professional development pathways based on individual competency levels are not sufficiently encouraged in most institutions.
vii. Existing professional development programmes are perceived as ineffective in bridging the gap between theoretical knowledge and classroom practices.
viii. Although some teacher educators recognize the importance of integrating pedagogy and technology, the overall acceptance and implementation of innovative professional development approaches remain limited.
ix. The use of artificial intelligence tools such as ChatGPT, Gemini, and Canva Magic for teaching-learning purposes remains relatively low among teacher educators.
x. Participation in online learning platforms such as SWAYAM, DIKSHA, MOOCs, and Coursera for professional development is limited, indicating low engagement with self-directed digital learning opportunities.
xi. Formal training related to ICT integration, Artificial Intelligence, learning analytics, AR/VR, gamification, and digital instructional design is insufficient in teacher education institutions.
xii.  Exposure to advanced and emerging technologies such as Augmented Reality (AR), Virtual Reality (VR), and gamification is extremely limited among teacher educators.
xiii. Innovative pedagogical approaches, interdisciplinary learning opportunities, and global best practices are inadequately incorporated into professional development programmes.
xiv. Indigenous Knowledge Systems (IKS) of Assam are not adequately integrated into modern pedagogical and professional development practices despite the emphasis of NEP 2020.
xv. Institutional digital infrastructure such as high-speed internet, LMS platforms, smart classrooms, and VR laboratories is inadequate in many teacher education institutions. 
xvi. Participation in workshops, seminars, FDPs, and online or blended professional development programmes remains moderate but insufficient for large-scale professional transformation.
xvii. Collaborative professional learning practices such as peer learning, mentoring, peer observation, collaborative action research, and shadowing activities are weakly institutionalized.
xviii. Teacher educators show limited participation in interdisciplinary, cross-institutional, and innovation-based projects.
xix. The implementation of innovative teaching strategies such as flipped classrooms, blended learning, and AI-based instructional tools remains comparatively low.
xx. The creation and adaptation of digital instructional materials by teacher educators is limited, reflecting insufficient digital pedagogical competency.
xxi. The use of student feedback, assessment data, and learning outcomes for modifying teaching practices is not widely practiced, indicating weak evidence-based teaching culture.
xxii. Membership in Professional Learning Networks (PLNs) and academic communities remains limited, although social media platforms such as WhatsApp and Telegram are increasingly used for “Just-in-Time” professional learning.
xxiii. Participation in national and international collaborative programmes, virtual exchanges, and professional networking opportunities is significantly low.
xxiv. Reflective practices such as maintaining reflective journals, e-portfolios, and blogs are not commonly practiced among teacher educators.
xxv. Institutions generally lack systematic digital tracking and evaluation mechanisms to assess the impact of professional development programmes.
xxvi. Structured feedback systems and peer review mechanisms for evaluating innovative teaching practices are inadequately implemented.
xxvii. Although many respondents expressed uncertainty regarding the effectiveness of existing professional development programmes, a considerable proportion acknowledged the transformative role of Generative AI in reshaping perceptions of innovation in teacher education.
xxviii. A highly significant finding of the study is that a large majority of respondents strongly supported the integration of Data Literacy and Learning Analytics into professional development programmes for monitoring student teacher progress.
xxix. Recognition and incentive mechanisms for innovative professional development practices are weak across institutions. Participation in innovative professional development is rarely linked with promotion, rewards, or career advancement.
xxx. Awareness regarding micro-credentialing and digital badging systems is considerably low among teacher educators.
xxxi. Most institutions lack dedicated Innovation Cells, Research Wings, funding opportunities, and workload relaxation policies to support innovative professional development initiatives.
xxxii. Innovative contributions such as digital content creation, experimentation, and technology integration are generally not considered institutional performance appraisal systems.
xxxiii. Collaboration with external agencies, organizations, and professional bodies for promoting innovation in professional development remains inadequate.
Overall, the findings of the study indicate that teacher education institutions in Assam are currently undergoing a transitional phase in relation to innovative professional development practices. While teacher educators demonstrate awareness regarding the importance of technology integration, collaborative learning, and data-driven professional development, institutional structures and implementation mechanisms remain inadequate. The predominance of negative responses across most dimensions suggests that professional development practices continue to be influenced by traditional approaches rather than flexible, competency-based, and technology-enabled models. These findings highlight the urgent need for institutional reforms, infrastructure development, continuous digital training, and policy-driven innovation aligned with the vision of the National Education Policy 2020 and global educational trends.
Conclusion
Professional development has become an essential component of teacher education in the 21st century, particularly in the context of rapid technological advancement, changing pedagogical practices, and the growing emphasis on quality education. Innovative approaches to professional development are increasingly necessary for enabling teacher educators to adapt to emerging educational trends, integrate digital technologies, engage in reflective and collaborative learning, and enhance their professional competencies. In the context of Assam, particularly in the Kamrup district, the present study reveals that innovative professional development practices are still at a developing stage and are not systematically institutionalized across teacher education institutions. Although some teacher educators have begun adopting innovative practices such as ICT integration, collaborative learning, blended learning, and digital teaching tools, the overall implementation remains limited due to inadequate institutional support, insufficient digital infrastructure, lack of structured training opportunities, weak collaborative culture, and limited recognition mechanisms. The study also indicates that traditional approaches to professional development continue to dominate institutional practices, resulting in limited alignment with emerging trends such as Artificial Intelligence, learning analytics, competency-based education, and technology-enabled pedagogy. However, the positive attitude of teacher educators toward innovation, continuous learning, and technology integration reflects significant potential for future transformation. Therefore, there is an urgent need for systematic, continuous, collaborative, and technology-enabled professional development frameworks supported by institutional policies, digital infrastructure, reflective practices, and recognition systems aligned with the vision of the NEP 2020 and contemporary global educational developments to improve the quality of teacher education in Assam.
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