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Digital Competence as a Predictor of Teacher Educators’ Continuous Professional Development: An Empirical Study


Abstract
[bookmark: _GoBack]This research looks at how digital competence relates to continuing professional development (CPD) for teacher educators in Odisha. With the increasing use of digitalisation in education, it is important to understand the role of digital literacy in professional development. This research used a correlational design, with a sample of 100 teacher educators who completed a structured questionnaire. The results found a strong positive correlation, which is statistically significant (r = 0.942, p < 0.0001), between digital competence and CPD. The regression equations finds that digital competence is a significant and strong predictor of CPD, and accounts for 88.7% of the variance. The correlations and regression equations demonstrate that an effective digital competence training course could be incorporated into teacher education methods subjects, which could facilitate continuous professional development. This research has contributed much to the ongoing discourse about the digital transformation in teacher education, especially in under-researched areas.
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Introduction
Teachers are the foundation of education, so they need to have good knowledge, proper tools like labs, modern teaching methods, and ICT to teach well and help students learn better (Tallvid, 2016). As the foundation of education, teachers must be well-equipped with strong subject knowledge, access to laboratories, ICT tools, and innovative teaching methods. Continuous Professional Development (CPD) helps educators grow, adapt to new roles, and embrace modern teaching methods to meet the evolving challenges of education (Gartia & Sharma, 2013). Such Continuing professional development helps schools get better, improves teachers' skills, and supports students in learning more effectively (Day, 1999; Hargreaves, 2000; Opfer & Pedder, 2011; Verloop, 2003). Collaboration, reflection activities, and updating knowledge and skills are important CPD activities for educators (Schraw, 1998; Timperley et al., 2007; Verloop, 2003). In a sense, updating activities provide a basic foundation for reflection and collaboration (Cheetham & Chivers, 2001); practicing reflection seems to be essential for professional development (Eraut, 1994; Schön, 1983). However, there is also a rising recognition of how teacher cooperation can promote teacher learning (Cordingley et al., 2005; Levine & Marcus, 2010; Westheimer, 2008). In today’s 21st-century classrooms, they are also expected to possess creative, collaborative, and pedagogical skills to plan and deliver meaningful learning experiences effectively (Bray-Clark & Bates, 2003). Digital transformation entails incorporating digital technology into different societal activities, including education, in which digital tools, platforms, and resources are used to improve both teaching and learning (Kiryakova & Kozhuharova, 2024). Adapting education to the 21st-century demands requires focusing on digital transformation, inclusivity, lifelong learning, global perspectives, mental health, and data-driven decision-making (Srivastava, 2023). Digital competence is important for educators, as it relates to technological, informational, multimedia, and communication skills, and can help overcome gender gaps (Esteve-Mon et al., 2020). The skills of the teachers play a crucial role in students' learning, even more than their social background or personal circumstances. In particular, a teacher’s knowledge of their subject directly impacts how well students do and how interested they are in that subject (Blazar & Kraft, 2017; Hill et al., 2008; Keller et al., 2017). Teachers need to have a strong understanding of the subjects they teach, as well as a clear idea of how using certain technologies can change or improve the way those subjects are taught (Nsabayezu et al., 2022). Teachers need to understand which technologies are best for teaching their subjects and how the subject and technology can influence or change each other (Schmidt et al., 2014). 
The game-changing potential of digital tools is still largely unknown, and most students do not have the chance to obtain the knowledge and skills referring to the creative use of these resources (Redecker 2017). Therefore, it is so important that educators develop their digital competences in order to educate students for both jobs that require 21st century skills and life in general (Instefjord & Munthe, 2017; Starkey, 2019). A number of research studies have shown that educators who are less knowledgeable and competent with digital competences have a hard time integrating digital tools into their lessons (Silva et al., 2019; Petko 2012). Teachers with digital competences, on the other hand, can promote students' digital learning and engagement by integrating digital technology as key components of their curricula (Dincer, 2018). For this reason, it is crucial to train educators in digital competence (Smarkola, 2008). The increasing integration of technology in education necessitates that teacher educators develop strong digital competencies. Digital competence enhances teaching effectiveness and fosters lifelong learning among educators. This study aims to examine how digital competence serves as a predictor of professional development among teacher educators. It focuses on how digital skills can help teachers improve their teaching methods, assessment techniques, and overall growth in their profession.
Review of Related Literature
Digital Competence and Education 
At present, a variety of digital technology and the Internet are all around us. The changes in society and technology have transformed not only how we live but also how we learn. The Covid-19 pandemic has caused regular classroom teaching to stop. Most organisations and institutions are modifying their teaching strategies to give their students access to a convenient, secure, and adaptable learning environment (Schleicher, 2020). Due to the fact that 21st-century college students are the generation that grew up with the rapid development of computer networks and have witnessed the unprecedented growth of online media represented by the Internet, virtual reality, and artificial intelligence, as well as the increased social attention brought about by COVID-19, the emphasis on digital competence is becoming more and more popular in higher education (Iansiti & Richards, 2020). Furthermore, integrating such applications into the teaching-learning process would be extremely beneficial for today's prospective educators, who are digital natives who use technology on a daily basis (Guillen-Gamez, Mayorga-Fernandez, & Alvarez-Garcia, 2020). Digital competence is a set of skills that enable us to effectively use technology to improve our daily life (Ferrari, 2013; INTEF, 2017), recognised as "the self-assured, critical, and responsible use of the technologies borrowed from the information society for work, entertainment, and education” (European Commission, 2018).
Continuous Professional Development in Teaching 
Continuous professional development techniques provide customised teacher supervision that is centred on a specific teacher in his workplace, acknowledging the value of support supervision from peers within a given teacher's workplace while taking into account its individuality and the ways in which this teacher can benefit from peers and students (Fullan, 1995; Similarity Musaazi Zepeda, 2010; Russell, 2012; Mulkeen, 2010). CPD has been widely regarded as essential to teacher education given the nature of teaching and learning today, because it is the most practical means of ensuring that teachers' capacity is developed to ensure expertise in their diverse academic fields, making it the best practice of capacity building in education (MOE&S, 2014). CPD is a lifelong process that helps professionals stay current by boosting and improving their competence because of the quick changes in the body of evidence, technology, and professional skill requirements (Gartia & Sharma, 2013). It helps teachers to gain new and improved teaching skills, boosting their confidence, capability, and job satisfaction (Goodal et al., 2005). Firstly, Continuous professional development for teachers can serve various purposes, such as maintenance, enhancement, or modification (Day & Sachs, 2004). Teachers need to keep learning new things all the time in order to stay current with trends and to meet new challenges in the classroom (Cheetham & Chivers, 2001); to become better individuals and create learning communities in their schools (Stoll et al., 2006) and in response to changes in education (Fullan, 2007).Secondly, the demands of the organisation and the individual are symbiotic, as the latter functions highlight (Schleicher, 2020). In a professional learning community that emphasises student learning, shared values and vision, collective responsibility, reflective professional inquiry, collaboration, and both group and individual learning, teachers take full responsibility for their actions and gain the knowledge, abilities, and skill set needed to become more involved in the classroom (Stoll et al., 2006). Teachers can significantly improve educational practice by engaging in a variety of professional activities that foster both individual professional growth and the growth of the school (Russell, 2012). Additionally, learning outcomes for teams, organisations, and individual teachers are all closely interconnected in terms of educational innovation (Miedema & Stam, 2008). 
Relationship Between Digital Competence and Professional Development
For CPD activities to succeed, TE institutions must provide resources, foster support, and cultivate a shared commitment to enhancing teacher educators’ professional digital competence (PDC) while rethinking conventional teaching and learning methods (Krumsvik, 2011). Similarly, the management level must serve as the foundation for the teacher educators' PDC's long-term professional development (Tomte et al. 2013). TE institution leaders need to back further initiatives to boost teacher educators' PDC and motivate them to use digital technology more actively in their instruction (Maria et al., 2021). Tondeur et al. (2012) made a similar point, highlighting how crucial it is for TE institutions to create digital technology planning strategies that link different TE institutions and improve the learning experiences of teachers. Additionally, Amhag et al. (2019) noted that the greatest motivating aspect for teacher educators to use digital technology is continuing professional development that is marked by pedagogical and technological assistance. Moreover the digital competencies demanded of members of the general public today are undoubtedly different from those expected of teachers (Reisoglu, 2021). Teachers naturally serve as role models in helping students improve their digital competencies by supporting students' learning opportunities and modelling effective digital technology use through their pedagogical judgements (Krumsvik, 2014). Redecker (2017) defines a teacher's digital competence as instruction that encourages students to actively use digital tools in their personal and professional lives. This type of instruction requires the use of digital technology in learning and teaching environments, and also requires new types of pedagogies and new types of organization (Hatlevik 2017; Krumsvik 2011; Johannesen et al. 2014; Kelentric et al. 2018; Ottestad et al. 2014; Ranieri & Bruni, 2018). A number of different frameworks have been developed to assess teachers' digital competencies (Hatlevik 2017; Krumsvik 2011; Johannesen et al. 2014; Kelentric et al. 2018; Ottestad et al. 2014; Ranieri & Bruni, 2018). While these models provide comprehensive descriptions of digital competence (Instefjord & Munthe, 2016), they usually do not present specific criteria that need to be met to be considered digitally competent (Garcia-Martin & Garcia-Sanchez, 2017).
Rationale of the Study
Continuous Professional Development (CPD) helps teachers grow, adapt to new roles, and embrace modern teaching methods to meet the evolving challenges of education (Gartia & Sharma, 2013). Such Continuing professional development helps schools get better, improves teachers' skills, and supports students in learning more effectively (Day, 1999; Hargreaves, 2000; Opfer & Pedder, 2011; Verloop, 2003). As the foundation of education, teachers must be well-equipped with strong subject knowledge, access to laboratories, ICT tools, and innovative teaching methods. Teachers need to understand which technologies are best for teaching their subjects and how the subject and technology can influence or change each other (Schmidt et al., 2014).  Thus, it is crucial for educators to improve their digital capabilities in order to educate students for both occupations that require 21st-century skills and life in general (Instefjord & Munthe, 2017; Starkey, 2019). Analysis of previous research found that the majority of research conducted on the professional development of teachers and few studies on the continuous professional development at teacher education institutions in India, and also in Odisha. Many research studies indicate that educators who are not as proficient in digital competences find it challenging to include digital tools into their regular lesson plans (Silva et al., 2019; Petko 2012). Teachers with digital competences, on the other hand, can promote students' digital learning and engagement by integrating digital technology as key components of their curricula (Dincer, 2018). For this reason, it is crucial to train educators in digital competence (Smarkola, 2008). Learning strategies have been profoundly impacted by the rapid speed of technology change, necessitating continuing innovation and adaptation on the part of educators.  Teacher educators responsible for preparing prospective teachers need not only to master pedagogical knowledge but also demonstrate digital competence - a key competence in developing technology-enriched learning environments. The current study plays an important role since it examines the relationship between digital competence and continuous professional development of teacher educators. This research fills this gap by examining how digital competence is a predictor of teacher educators' CPD participation and effectiveness, providing insights that are essential to improve educational quality. 
Objectives of the Study
1. To assess the level of digital competence among teacher educators.
2. To study the correlation between digital competence and continuous professional development of teacher educators.
3. To study the role of digital competence as a predictor of continuous professional development among teacher educators.
Hypothesis of the Study
1. There is no significant correlation between digital competence and continuous professional development of teacher educators.
2. Digital competence is not a significant predictor of continuous professional development among teacher educators.
Methodology
Research Design
A correlational research design was used in the present study to examine the role of digital competence teacher educators’ continuous professional development.
Population and Sample
The study encompassed the Teacher Educators of all the DIET (District Institute of Education and Training) as per the SCERT (State Council of Education Research and Training), Government of Odisha, as the population of the study. 100 Teacher Educators were selected for the best representation of the whole population and the researchers utilized multi-stage sampling technique to select the sample from the state of Odisha.
Research Tools
In this study, two Likert Scales were used to collect data. One was the Continuous Professional Development Scale with 54 questions, and the other was the Digital Competence Scale with 60 questions. The Continuous Professional Development Scale showed a reliability score (Cronbach's alpha) of 0.932, which means it was very reliable. The Digital Competence Scale was taken from a study by Duygu Yılmaz Ergul and Mehmet Fatih Tasar, and it also showed a high reliability score of 0.944. Both scales used a 5-point Likert scale for responses: Strongly Agree (5), Agree (4), Neutral (3), Disagree (2), and Strongly Disagree (1). Since the reliability scores were both above 0.80, the tools were considered reliable.
Procedure
The researchers administered the scales to a sample of 100 teacher educators. Prior permission was obtained from the Principals of DIET. The investigator was physically present during the administration of the scale. Afterward, the teacher educators' responses were collected and evaluated according to the established scoring procedure.
Statistical Techniques
The data collected were examined using descriptive statistics (mean and SD), inferential statistics Pearson correlation and linear regression.
Result and Discussion

Analysis and Interpretation of the Data
i. The Level of Digital Competence Among Teacher Educators 
	In the present study, digital competence was measured to assess the levels among teacher educators. The mean and standard deviation were calculated using SPSS-22 to analyse the digital competence level, and the results are given in Table 1.
Table 1: Descriptive Statistics of Digital Competence among Teacher Educators
	
Digital
Competence
	
N
	Minimum
Possible 
Score
	Maximum
Possible 
Score
	
  Mean
	Standard
Deviation
	Minimum
Obtain
Score
	Maximum
Obtain 
Score

	
	100
	60
	300
	186.0200
	29.1408
	61
	295



From Table 1, the results revealed that the digital competence scores among teacher educators ranged from 61 to 295. These scores represent the lowest and highest levels of digital competence reported by the respondents, which indicate a wide variation in their digital preparedness. The mean score of 186.02 suggests that, on average, teacher educators demonstrate a moderate to high level of digital competence. However, the S.D. is 29.1408, which indicates a high degree of variability in digital competence among the teacher educators. While some educators exhibit strong digital skills, others may still struggle with digital tools and integration in teaching. Overall, the findings suggest that many teacher educators are digitally competent.
ii. The Relationship Between Digital Competence and Continuous Professional Development of Teacher Educators.
The objective was to study the correlation between digital competence and continuous professional development of teacher educators. The data were analysed with the help of Pearson’s product-moment using SPSS-22, and the results are given in Table 2.
Table 2: Correlation between Digital Competence and Continuous Professional Development of Teacher Educators
	Digital
Competence
	N
	Mean
	SD
	R
	p-value
	Remark

	
	100
	186.0200
	29.1408
	0.942
	<0.0001
	Highly Positive
Correlation Exist

	Continuous
Professional
Development
	100
	122.8600
	19.5008
	
	
	



[bookmark: _Hlk196808594]Based on the data in Table 2, it is evident that the correlation coefficient between Digital Competence and Continuous Professional Development among teacher educators is 0.942, which indicates a positive and statistically significant correlation with 98 degrees of freedom. Thus, the null hypothesis, which proposed that there is no significant correlation between digital competence and continuous professional development of teacher educators, is rejected. It indicates that when teacher educators’ digital competence increases, on the other hand the continuous professional development of teacher educators also increases. Overall, the results indicate a very strong statistically significant positive correlation between digital competence and continuous professional development among teacher educators.
iii. The Digital Competence as A Predictor of Continuous Professional Development among Teacher Educators
Regression analysis was performed to ascertain the actual level of influence of teacher educators’ digital competence on continuous professional development. Digital Competence and Continuous professional development of teacher educators' data were computed from the questionnaire.
Table 3: Model Summary on Teacher Educators' Digital Competence on Continuous Professional Development
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.942
	.887
	.885
	13.96096

	a. Predictors: (Constant), Teacher Educators’ Digital Competence

	b. Dependent Variable: Teacher Educators’ Continuous Professional Development



The results in Table 3 revealed that digital competence is strongly correlated with continuous professional development among teacher educators at DIET (n=100; r=0.942; p<.01), with increased digital competence associated with a rise in continuous professional development. Further, the model summary shows that teacher educators’ digital competence accounted for 88.7% (Adjusted R2=.885) of the teachers’ continuous professional development. This finding implies that the digital competence accounts for 88.7% in explaining continuous professional development among teacher educators, and that the remaining 11.3% could be attributed to other factors, which were not studied. To ascertain whether teacher educators’ digital competence is a significant predictor of continuous professional development, regression was performed, and the results are presented in Table 3.
Table 4: Coefficients- Influence of Teacher Educators’ Digital Competence on Continuous Professional Development 
	Model
	Unstandardized Coefficient
	Standardized
Coefficients
	t
	Sig.

	
	B
	Std.
Error
	Beta
	
	

	1
	(Constant)
	18.637179
	5.712
	.942
	3.263
	.002

	
	Teacher Educators’
Digital Competence
	.560
	.029
	
	19.445
	.000

	a. Dependent Variable: Teacher Educators’ Continuous Professional Development



Continuous Professional Development =18.637+0.560 (Digital Competence) + error term
The results in Table 4 indicate that Digital Competence significantly predicts Continuous Professional Development (β = 0.560, p = 0.000). The fitted regression model was: Approximated Teacher Educators’ Continuous Professional Development = 18.637+0.560 (Teacher Educators’ Digital Competence). This suggests that when the level of teacher educators’ digital competence is improved by one unit, there would be an ensuing rise in teacher educators’ continuous professional development by .560 units. Equally, when teacher educators’ digital competence is improved by one standard deviation, there would be an improvement in the level of teacher educators’ continuous professional development by 0.942 (Beta value = 0.942). However, the result indicates whether the digital competence is a significant predictor of continuous professional development among teacher educators, is presented in Table 4.
Table 5: Anova- Influence of Teacher Educators’ Digital Competence on Continuous Professional Development 
	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	73698.421
	1
	73698.421
	378.118
	.000b

	
	Residual
	9355.599
	98
	194.908
	
	

	
	Total
	83054.020
	99
	
	
	

	a. Dependent Variable: Teacher Educators’ Continuous Professional Development

	b. Predictor: (Constant), Teacher Educators’ Digital Competence



The results in the above table indicate that teacher educators’ digital competence is a significant predictor of teacher educators’ continuous professional development [F (1, 98) =378.118, p=.000<.05. This indicates a statistically significant relationship, suggesting that teacher educators with higher levels of digital competence are more likely to engage in or benefit from continuous professional development activities compared to those with lower digital competence.
The present study investigated the digital competence of teacher educators and their relationship with their continuous professional development (CPD). The findings highlight the critical role digital competence plays in fostering educators’ continuing learning and growth. Descriptive analysis revealed that the digital competence scores among the 100 teacher educators surveyed ranged from 61 to 295, with a mean score of 186.02 and a standard deviation of 29.1408. This wide variation indicates a diverse level of digital preparedness among teacher educators in Odisha, with some demonstrating high proficiency while others remain at a basic level. To examine the relationship between digital competence and CPD, Pearson’s correlation coefficient was employed. The analysis revealed a highly significant and strong positive correlation (r = 0.942, p < 0.0001), indicating that higher levels of digital competence are strongly associated with increased engagement in professional development. This finding supports previous research asserting that digital proficiency enables educators to effectively engage in CPD activities by integrating digital tools into their pedagogy and professional learning (Instefjord & Munthe, 2017; Silva et al., 2019; Dincer, 2018).
Further, regression analysis was conducted to evaluate the predictive power of digital competence on CPD. The results confirmed that digital competence is a significant predictor of CPD, explaining 88.7% of the variance (Adjusted R² = 0.885). The regression equation: CPD=18.637+0.560 (Digital Competence) demonstrates that for every unit increase in digital competence, there is a 0.560 unit increase in CPD. The ANOVA result [F (1, 98) = 378.118, p < 0.0001] confirms that this relationship is statistically significant. These results substantiate the hypothesis that digital competence is a key enabler of sustained professional learning and suggest that teacher educators who possess higher digital competence are better positioned to participate in and benefit from CPD activities.  This outcome is consistent with the literature, which emphasizes the growing necessity for educators to develop strong digital capabilities in the face of rapid technological advancements and changing pedagogical demands (Krumsvik, 2011; Maria et al., 2021). With the shift towards blended and remote learning environments, especially following the COVID-19 pandemic (Schleicher, 2020), digital skills have become indispensable for effective teaching and continuous learning.
The findings of this study highlight the critical need to integrate digital competence training into teacher education programmes. Prioritizing digital competence is essential for enhancing instructional effectiveness and supporting the continuing professional development of teacher educators. By addressing a research gap specific to teacher education in Odisha, this study offers valuable contributions to the wider discourse on the role of digital transformation in shaping effective professional development practices.
Educational Implications
The findings of this study reveal several key educational implications. Firstly, there is a need for the integration of digital literacy training in both pre-service and in-service teacher education programs, as digital competence is strongly linked to professional development. curriculum reforms are essential, particularly in teacher training institutions like DIETs, where structured modules on digital pedagogy and technology integration should be incorporated. The empowerment of teacher educators through digital tools can significantly enhance their teaching methodologies while also promoting greater student engagement and fostering 21st-century skills.
Conclusion
This study indicates that among teacher educators, digital competence is a key predictor of continuing professional development, in addition to having a positive relationship with it. Given that digital competences explain almost 89% of the variation in CPD levels, the data emphasises how important digital proficiency is for raising educational standards. As the education sector continues to change in response to global issues like the COVID-19 epidemic and technology breakthroughs, developing digital competency becomes increasingly important for both professional development and high-quality instruction. To develop reflective, creative, and future-ready teachers, including focused digital training in teacher education, is now a must, not a choice.
Limitations of the Study
The present study is delimited to digital competence and continuous professional development of teacher educators. The present study is delimited to teacher educators working in DIETs of Odisha only. The present study is delimited to permanent teacher educators working in DIETs only.
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