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	Abstract

	






	In the 21st century, there is a huge applicability of the technology in every field of the society. ICT in education is the evolving landscape with respect to pedagogy, teaching – learning and assessment and evaluation. Digital pedagogy has been trending in the field of teacher education, although it’s rooted in the learning interest of the students but there is a question arise how do the student-teachers utilizing or experiencing the digital pedagogy in the classroom. Therefore, the present study explores the digital pedagogy based- competencies of student-teachers as experienced by their classroom performance during their internship program. This study has adopted a qualitative method through open-ended questionnaire. For the present research the participants were selected by following purposive sampling design. The sample size was 30 student-teachers, who were pursuing 4- year integrated B.Ed. course (8th semester) and has completed their internship program. The collected data were analysed by qualitative thematic analysis. The result found that most of the participants were experienced good during internship program. Some of were followed digital pedagogy in their class room including various digital tools like multimedia, MS Word, and interactive aids were utilized by the student-teachers, with many employing diverse assessment tools. Challenges included classroom discipline and digital equipment shortages, mitigated through blended learning approaches. Overall, majority of them acknowledge the significance of digital competence and strive to adapt to innovative educational technologies. This study has its implication for curriculum designer, educationists, teacher education, teachers and students. The further studies can be conducted in in-service teacher education, on large number of representatives of sample and by adopting mixed method design.

	
	


Keywords: Digital Pedagogy, Digital pedagogy based-competencies, Teacher Education & student-teachers
1. Introduction
In the sphere of education, teaching and learning are the primary activities. In the classroom, there are mainly two types of individuals; One who teaches (teacher) and another who learns (students). The main function of teaching is making the learning process effective. Pedagogy is the art of teaching and learning. It includes the teaching-learning process, methodology and the assessment and evaluation process. As per the National Education Policy 2020 report, the technology will impact education in multiple ways, only some of which can be foreseen at the present time. New technologies involving artificial intelligence, machine learning, block chains, smart boards, handled computing devices, adaptive computer testing for student development. The ICT also enhance the cognitive, affective and psychomotor domain of teachers. The rapid spread and use of digital learning and communication technologies in education and society since the mid 1990s has enabled higher education providers and teacher education programs specifically, to expand and enrich teaching and learning opportunities and pedagogies (MCEETYA, 2002 & Elliott, 2010). Digital pedagogy (DP) has been trending in the field of teacher education, although it’s rooted in the learning interest of the students. Students have started learning and re-learning classroom lectures from different platform of social media before and/or after their class. These learning has been in the forms of watching videos, delving into pdf study materials, ppts, and articles from journals and e-books. There also doing given assignments by using different application soft wares and study materials available online. Hence the teachers in general and the prospective teachers in particular have to be well equipped with digital pedagogy and competencies based on digital pedagogy. The concept of pedagogical digital competence refers to the ability to consistently apply the attitudes, knowledge and skills required to plan and conduct, and to evaluate and revise on an ongoing basis, ICT-supported teaching, based on theory, current research and proven experience with a view to supporting students’ leaning in the best possible way (From, 2017).The utilization of a diverse range of digital tools and resources by student teachers aligns with the recommendations of Mishra and Koehler (2006), who emphasized the importance of technological pedagogical content knowledge (TPACK) in effective teaching. Quality initial teacher preparation program, which prepares prospective teachers for the challenges of today’s classroom, is essential to ensure teacher quality (OECD, 2017 &Zahorec, 2021). The teacher might be called a quality teacher whether s/he possess the ‘Digital Pedagogy based Competencies’. In the 21st century, there is a huge applicability of the technology in every field of the society. ICT in education is the evolving landscape with respect to pedagogy, teaching – learning and assessment and evaluation. Moreover, the academics are positive about their experiences in online teaching and the development of new pedagogical practice. (Lloyd & Irvine, 2005). The findings of the studies related to digital pedagogy shows that the digital pedagogical practices promote students’ learning and fulfil teachers need for ICT support (Sailin &Mahmor, 2018) and digital educational resources address placement studies for students (Ravik et al., 2023). But other studies found that ICT attitudes had no significant impact on digital competence (Lin et al., 2023). In other studies, found that some students do not expect their teachers to know everything; instead to have somebody prepared to listen to students and willing to offer extra time for consultations. (Lunevich, 2022). The need for ICT support is lower after the training for the teachers of high confidence, while there are no significant changes in the need for teachers of low confidence. (Pongsakdi, Kortelainen &Veermans ,2021). More than 50% of trainies do not know learning management system, virtual words and we design applications (Mohalik, 2019). Most of the studies conducted in the area of digital pedagogy focused on awareness of digital pedagogy and perception of stakeholders. Many of studies are also conducted on digital competencies. There is need of conducting research on digital pedagogy based- competencies of prospective teachers as experienced by class room performance. Hence, the present study has discussed about how do the student teachers experience the digital pedagogy- based competencies in their classroom performance. 
2.  Application of Digital Pedagogy
According to Collins dictionary, pedagogy is the study and theory of the methods and principle of teaching. Pedagogy is the method of teaching with its associated educational values, justification, evidence and theories (Subramani &Iyappan, 2018; Muniandy& Abdullah, 2023). It is an approach to be known and skills to be expertise for creating and justifying several decision types related to teaching. Pedagogy is widely employed in educational domain although the nature and extent of its usage differ for each country (Black & William, 2018; Muniandy& Abdullah, 2023). Technology plays an important role in the educational system as well as in the pedagogical process. It helps in enhancing the teaching and learning process through the varieties of digital tools, soft wares and web sites. Digital pedagogy is the branch of pedagogical science which provides high-technology for enhancing teaching and learning process. It can be used in selection of content, methods of teaching and assessing the learning progress of learners. There is also another framework known as TPACK, consist of technological pedagogical content knowledge. It includes both theoretical and practical aspects. This framework shows that how technology is integrated with content and pedagogical processes. This model might be amplified the digital pedagogies. The use of TPAK paves the way for educators to engage students in collaborative learning and to develop the concept of digital pedagogies (Maor, 2016).
Generally, there are three types of dimensions of digital pedagogy, these are pedagogical orientation, pedagogical practices and digital pedagogical competencies (Vaataja&Roukamo, 2021). The first dimension is pedagogical orientation which, refers to teachers’ perceptions about effective teaching and learning methods and strategies. It is divided into two types; one is constructivist pedagogical orientation and traditional pedagogical orientation. The traditional pedagogical orientation is based on teacher-centred activities whereas the constructivist pedagogical orientation is based on learner-centred activities and collaboration. The second dimension is pedagogical practices, which describes the integration of technology in teaching and learning process and how the teachers and students are used these technologies in pedagogical processes. The third dimension is digital pedagogical competencies. It includes the competence of the teachers to integrate the technologies in the classroom teaching.
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Figure- i Dimensions of Digital Pedagogy
2.1 Digital pedagogy- based competencies 
Competencies refers to a set of knowledge, skills, abilities, attitude and behaviours that are transformed into more than one or single competency elements. Digital pedagogy-based competencies (DPC) refer to the skills and knowledge that educators need to effectively integrate technology into teaching and learning processes. This competence encompasses understanding how to select, use, and evaluate digital resources, as well as adapt teaching methods to incorporate technology in meaningful ways that promote student engagement, critical thinking, and leaning outcomes. The concept of pedagogical digital competence refers to the ability of student-teachers to consistently apply the attitudes, knowledge and skills required to plan and conduct, and to evaluate and revise on an ongoing basis, ICT-supported teaching, based on theory, current research and proven experience with a view to supporting students’ leaning in the best possible way in the classroom (From, 2017). Besides this digital pedagogical competence plays a crucial role in developing the quality of academic interaction, clarity of instructional design and satisfaction of students’ learning (Nugroho & Lestari, 2026). Joshi et al., (2025) has developed a framework for digital pedagogical competencies, which covers eight key skills such as; (1) learning and sharing tools, (2) internet surfing and communication tools, (3) course management and evaluation tools, (4) audio and visual document development tools, (5) writing and presentation tools, (6) AI tools, (7) subject related applications, and (8) data analysis and visualization tools including policy and ethical awareness of teachers. The utilization of a diverse range of digital tools and resources by student teachers aligns with the recommendations of Mishra and Koehler (2006), who emphasized the importance of technological pedagogical content knowledge (TPACK) in effective teaching.

Materials and Methods

The TPACK framework
The historical perspective of TPACK model or framework is, first of all Schulman (1986) developed the initial concept of pedagogical content knowledge (PCK) 38 years ago. Then Mishra and Koehler (2006) added one another component that is technology, after integrating the technology this is called as Technological Pedagogical and Content knowledge or TPACK framework. This model helps the students and the teachers in maximizing the teaching and learning processes for achieving educational goals. The term content means the subject matter; pedagogy means science of teaching and technology means the application of scientific knowledge for the purpose of practical. It is an approach which treats teaching as an interaction between what teachers knows and how they apply what they know in the context within classrooms using technology. But this is very difficult. In order to eradicate these difficulties, there is needed competencies of proper utilization of digital tools in the classroom situation. 
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Figure-ii TPACK image
Study protocol
[bookmark: _GoBack]The present study aimed to explore the digital pedagogy-based competencies of student teachers as experienced by their class room performance, this study adopts a qualitative method through open-ended questionnaire technique. This tool is completely self-developed and validate through the expert. For the present research the purposive non-probability sampling technique was used. The sample size is 30 student teachers pursuing 4- year integrated B.Ed. course (8th semester) from one teacher education institution of Odisha and has completed their internship program. The collected data were analysed by qualitative thematic analysis.
1. Major findings
Findings based on the theme traditional and online class experienced by student teachers 
All student teachers have classroom experience with full of enthusiasm. Although it was some extend or little bit challenging for few students according to their experiences, still they were enjoying their class room teaching. Some of the students were very cooperative as well as some of were very mischievous learners stated by some students’ teachers. Most of the student teachers did not have experience any online class as a teacher. Only a few numbers of student teachers have some experience in online class. Very few student teachers agreed upon the fact that effectiveness of online teaching depends on the technological proficiency. In the virtual mode of learning students felt like live learning experience; though a teacher remains in virtual mode the experience of online class facilitated learning digitally with novel experience. Online learning has been beneficial to learners who are pursuing their job and doing some course as the same time.
Findings based on Conceptual clarity of digital pedagogy and digital resources
A large number of the student teachers is aware about the concept of digital pedagogy. But a few numbers of student teachers didn’t know about digital pedagogy. The view point of student teachers are following; Majority respondents stated that digital pedagogy is the study and use of contemporary digital technologies in teaching and learning. Digital pedagogy means use of various multimedia technologies like; videos, photos and digital maps in teaching learning process Digital pedagogy means the teaching method through digital or online resources, The digital tools and resources used by the student teachers are; Laptop, projector, power point, google, animation, MS word, film strips, smart board, browse document, you tube, multimedia resource, pen drive, 3d pictures, cell phone, maps, video footage, audio recording, websites, e-library, e-mail, c-map, tablets, Wi-Fi, social media, chart diagram, speakers.
Findings based on Execution stage of digital education
Student teachers were engaging the students in digital environment in some ways, such as; few respondents have used multiple digital tools for resources to engage students by showing topic related animated videos, online pictures & Some digital platform like, YouTube and other sites by showing various data chart, time line, & maps, pictures and encourages to think about it & online games, storytelling videos, and showing 3d pictures in smart board, the student teachers are teaching regarding any subject. The digital skills, adopted by the student teachers in classroom are Basic computer literacy skill, Internet navigation & social media, MS Office & graphic design skill, Communication and searching skill.
Findings based on Assessment procedure by digital technology
A score of student teachers didn’t use any digital technology for assessing students’ assignment or test. Similarly, majority of them were used variety of digital assessment tools by different websites and tools, such as; a score of student teachers has used google form questionnaire (mcq, fill in the blanks, & short type) to assess their students’ progress. Some of respondents have assessed the students through pictures recognition and recording by smart board. A few student teachers have used Rubrics, check list ad rating scale by the help of digital technology to know the performance of students and a negligent number of respondents have done the assessment process through online class test by orally, animation activity- based questions and online mock test etc.
Findings based on Students’ participation through digital technology 
The student teachers are facilitating the collaboration and interaction approach among the students by giving group assignment and project in ppt or word document format, online quizzes, games, stories and map studies and role play for increasing students’ participation through digital technology. 
Findings based on Challenges in traditional class and its appropriate solution through technology 
The challenging situation faced by student teachers are, students cannot relate the theories in physical science with the real-life situation. Difficulties faced by the student teachers in maintaining the classroom discipline and making them understanding into teaching learning. Due to lack of enough digital equipment, poor network, unstable learners some student teachers did not deliver lessons appropriately. A few student teachers face problems in operating smart board which may be due to lack of digital competence or other external factors. It was very difficult to teach a large number of diverse learners by the help of digital technologies stated by few student teachers. A few student teachers faced difficulties in transforming the content due English Language. The solutions to the challenges are, first of all the student teacher show the pictures, videos and document for students better understanding then taught them accordingly 5e method. By implementing blended (both traditional and online) methods according to the learners need, interest and capability some student teachers are balancing the teaching learning process. Majority of student teacher used the technology approach with traditional approach for in-depth understanding about any content. Many student teachers used white board to explain concepts and offer online quizzes for instant feedback by dividing proper time to adopt these two methods in to teaching.
Findings related to Progress in innovative educational technology
With various social media and multimedia technology, student teachers are staying updated with the latest technologies in educational fields. These are; you tube, news websites, blogs, Mobile phones, newspapers, applications, online platforms, Google, chatgpt, Wikipedia, podcasts, magazine, academic journals. Some student teaches are getting information from various webinars and seminars.  A good number of students are upgrading themselves in the field of knowledge web by pursuing some online course. Whereas others are via internet, discussion with peers and teachers regarding any current issues. Some student teachers are incorporating by applying the new technologies into teaching with old one. Due to inadequate technology the student teacher did not incorporate with new technology in teaching. Student teachers are applying the digital technologies in to real classroom situation.
2. Discussion
The study focuses on Digital pedagogy- based competencies of student-teachers as experienced by their class room performance. It is found that the student- teachers had a very good experience throughout their internship program but during the teaching-learning processes the student teachers face many challenges in use of technology in practice (Pongsakdi, Kortelainen&Veermans, 2021). Online learning has been beneficial to learners to become a tutor whereas this online learning gives satisfaction in terms of learning materials presented and the meaningful interaction. Large numbers of student-teachers were aware about the concept of digital pedagogy and also uses digital resources. The student teaches are giving flexibility and autonomy to their learners, which improving student’s engagement and participation through digital technology (Barber, King & Buchanan, 2015) by showing pictures, videos, pdf notes, time line and maps on smart board and via you tube.
ICT has become an integral part in the knowledgeable world. E-assessment and evaluation have gained the status of the most reliable emerging trends in information and communication technology to get a brief assessment of complex competencies (Saheen, Shah &Naqeeb, 2019). While employing ICT in assessment, the recording of responses and providing necessary feedback is likely to grow as virtual learning environments is going day by day (Majid, 2020). The teacher is examining the performance of the students and giving feedback through using certain digital tools. Majority of student teachers (69%) were used variety of digital assessment tools like, google form questionnaire, picture recognition, quizzes, rubrics, checklist and rating scale etc. The challenging things in traditional class such as; maintaining classroom discipline, insufficient digital equipment, poor network, lack of digital competencies and language as barriers are faced by some student teachers. By implementing blended methods according to the learners need, interest and capability the student teachers are balancing the teaching learning process (Lloyd, 2005) and which also stated by Andersun, (2009) that, academics is looking to make the shift from face to face to e-teaching and blended practices. The significant gender differences identified in self-efficacy and classroom management skills echo the findings of Albirini (2006), who reported that male teachers exhibited higher confidence levels in using technology for instructional purposes. 
The positive experiences reported by student teachers during their internship program are consistent with the findings of Akcaoglu and Lee (2016), who highlighted the benefits of digital tools in enhancing teaching effectiveness and student engagement. Additionally, the challenges faced by student teachers in traditional classroom settings resonate with the findings of Kay, Lauricella, and Lauricella (2011), underscoring the need for innovative approaches such as blended learning. The utilization of a diverse range of digital tools and resources by student teachers aligns with the recommendations of Mishra and Koehler (2006), who emphasized the importance of technological pedagogical content knowledge (TPACK) in effective teaching. Furthermore, the emphasis on basic digital literacy skills mirrors the findings of Zhao et al. (2002), who highlighted the significance of teacher preparation programs in fostering digital competence among educators. The adoption of blended learning methods by student teachers to overcome challenges in traditional classrooms reflects the findings of Means et al. (2013), who identified blended learning as a promising approach to improve educational outcomes. Moreover, the role of digital competencies in successful implementation aligns with the recommendations of Puentedura (2006), who emphasized the importance of technological transformation in educational practices. In conclusion, the findings of this research contribute to our understanding of the digital pedagogy-based competencies of student teachers, highlighted the impact of internship experiences and challenges. By addressing these factors and promoting digital competence development, teacher education programs can better prepare future educators for the demands of contemporary classrooms.
3. Conclusion
The student teachers had a very good experience throughout their internship program. Although they faced many challenges. A few numbers of student teachers (15%) have experience in online class as a teacher. Online learning has been beneficial to learners to become a tutor whereas this online learning gives satisfaction in terms of learning materials presented and the meaningful interaction between students and teachers. A large chunk of student teachers (91%) is well aware about the concept of digital pedagogy. The digital tools and resources used by student teachers are like, multimedia, MS word, smartboard, projector, e-library, scientific calculator, film strips, animations, 3d pictures and various websites etc. In the execution stage the student teachers were engaging in the digital environment to the learners by showing topic related pictures, videos, pdf notes, time line and maps on smartboard, using audio-video aids, & YouTube.  Some digital skills such as; basic computer literacy, internet navigation, MS office & graphic design skills and communication & searching skills were adopted during teaching-learning process. Majority of student teachers (69%) were used variety of digital assessment tools like, google form questionnaire, picture recognition, quizzes, rubrics, checklist and rating scale etc. The student teachers were facilitating learning through collaboration and interaction. The challenging things in traditional class such as; maintaining classroom discipline, insufficient digital equipment, poor network, lack of digital competencies and language as barriers are faced by some student teachers. By implementing the blended method, they could overcome from the challenges. 95% of respondents have knowledge about the digital competence and they stated that digital competencies are very important for teachers. By the progression of innovative educational technologies, the student teachers are upgrading themselves and incorporating with latest technology.
Limitation
The present study has some limitations. The sample size was limited to only 30 student-teachers which restricted the generalizability. There were also time constraints in data collection, limited tool validation and confined to only expert review. It was basically cross-sectional nature of the study which does not reflect the long-term development of digital pedagogy-based competencies among student teachers. 
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