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Student-Teachers’ Competencies Regarding Digital Pedagogy with reference to their Demographic Variables 
Abstract
Most of the teachers or student teachers use technology every day but there is a need to know the competence of digital pedagogy among them. The main objective is, to study the digital pedagogy-based competencies of student-teachers with reference to their academic streams, and gender. As per the objectives, descriptive research was used. The DPC tool is used for data collection. The data were collected purposefully from 3 teacher education institutions of Odisha and sample size is 103. The analysis techniques i.e. chi-square was used for analysing and interpreting the data. The present study found that male and female student teachers show different and similar competencies in some of the components. male and female student teachers show different competencies in self-efficacy with digital technology and classroom discipline but similar skills in resources creation and pedagogy. Similarly, the Arts and Science student teachers also have different and similar competencies in some of components of self-efficacy, digital resources, teaching-learning dimensions but align with assessment & feedback and students’ empowerment dimension. The present study has its implications for those such as; government policies, curriculum designer, teacher education institutions, teacher educators and students.
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Introduction
Digital technology has been reaching the top in the teacher education centres of many countries. Pedagogy is the art of teaching, which includes learning process, methodology and evaluation process. Similarly digital pedagogy is the branch of pedagogical science which provides high-technology for enhancing teaching and learning process.  A teacher might be called a quality teacher whether s/he possesses the Digital Pedagogy based Competencies. Competencies refers to a set of knowledge, skills and abilities that educators need to effectively integrate technology into pedagogical processes. Digital pedagogy-based competencies mean 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’ learning in the best possible way (From, 2017). The digital pedagogical practices promote students’ learning and fulfil teachers need for ICT support (Sailin & Mahmor, 2018; Mishra & Mishra, 2017) and 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). The digital pedagogy-based competence in relation to gender there are constraint views among them. Female teachers of secondary school are more digitally competent as compared to male teachers (Arora, 2023). Concerning the teaching task, compared to male teachers, female teachers have a very poor self-perception in terms of digital teaching competence (Triguerol. & Aldecoa, 2021). There are no significant differences between teachers with reference to gender (Prieto, Torres, Gracia & Gracia 2020; Andrade, Gozalez & Martin, 2020). It is found that only one study has been done in relation to streams, this reveals that the science and arts teachers are equally digitally competent except one dimension is knowledge where science streams teachers are significantly better than arts teachers (Arora, 2023). Therefore, the study investigated the digital pedagogy- based competencies of student teachers with reference to their academic streams and gender in teacher education. The research questions of the study were; 1. Is there a significant difference between digital pedagogy-based competencies of student teachers with reference to gender? 2. Is there a significant difference between digital pedagogy-based competencies of student teachers with reference to stream?
Methods and procedure 
For the present study the investigator used descriptive research. The 4 years of integrated teacher education institutions of Odisha is considered as a population. By considering the availability of participants who have completed their internship program the participants were selected. The sample size is 103 student teachers from 3 different teacher education institutions, Regional Institute of Education, Bhubaneswar, Ravenshaw University, Cuttack & SCS Autonomous College, Puri. A digital pedagogy competence (DPC) scale was used to collect the data. Chi-square statistical techniques have been used for data analysis and interpretation.
Table 1: Number of student teachers from different Teacher Education Institutions
	SL. No
	Name of the institution
	No. of student teachers

	1
	Regional institute of education, Bhubaneswar
	53

	2
	Ravenshaw University, Cuttack
	27

	3
	SCS autonomous college, Puri
	23

	
	Total
	103
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Table 2: Number of student teachers on the basis of variables        
	Demographic Variables
	No. of student teachers

	Gender
	Male
	55

	
	Female
	48

	Stream
	Arts
	57

	
	Science
	46


        
Result and Discussion
The data related digital pedagogy- based competencies of student-teachers on the basis of certain dimensions; Self-efficacy, Digital resources, Teaching &learning, Assessment & feedback, and Students’ empowerment to know the differences between student-teachers with reference to their gender and stream. 
Gender: 
Table 3: The dimension self-efficacy in digital pedagogy- based competencies of student teachers with reference to gender.
	Code of Dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	DPC1

	I have the ability to use digital technology in pedagogical processes.
	Male
	22(40%)
	23(42%)
	10(18%)
	55
	12.069
	.002**

	
	
	Female
	5(10%)
	33(69%)
	10(21%)
	48
	
	

	DPC2
	I have the potential to maintain the discipline in classroom when using digital technology
	Male
	11(20%)
	32(58%)
	12(22%)
	55
	8.549
	.014*

	
	
	Female
	3(6%)
	23(48%)
	22(46%)
	48
	
	

	DPC3
	I can create new digital resources and also modify the existing ones to use in my needs.
	Male
	21(38.18%)
	20(36.36%)
	14(25.45%)
	55
	4.379
	.112

	
	
	Female
	11(23%)
	27(56%)
	10(21%)
	48
	
	

	DPC4
	I am competent to use digital pedagogy skills in classroom situation
	Male
	14(25.45%)
	23(41.81%)
	18(32.72%)
	55
	5.625
	.060

	
	
	Female
	6(12.5%)
	31(64.58%)
	11(22.92%)
	48
	
	

	DPC5
	I always seek out opportunities to develop my digital pedagogy competencies
	Male
	14(25.92%)
	23(42.59%)
	17(31.48%)
	54
	2.144
	.342

	
	
	Female
	8(16.6%)
	27(56.25%)
	13(27.08%)
	48
	
	




 From Table- 3 it is found that the calculated chi square () value is 12.069 of the item no. 1- “I have the ability to use digital technology in pedagogical process” with male and female is significant with P. value is .002 at 0.05 level, it means that female student teachers have more basic competency in ability to use the digital technology in pedagogical process. 
 The calculated chi square () value is 8.549 of the item no. 2- “I have the potential to maintain the discipline in the classroom when using digital technology” with male and female is significant with P. value .014 at 0.01 level, it means that male student teachers have more basic competence in maintaining classroom discipline when using digital technology.   
The calculated chi square () value is 4.379 of the item no. 3- “I can create new digital resources and also modify the existing ones to use in my needs” with male and female is not significant with P. value .112 at 0.01 level and 0.05 level, it means that male and female student teachers have similar competence in creating and modifying the digital resources.   
The calculated chi square () value is 5.625  of the item no. 4- “I am competent to use digital pedagogy skills in classroom situations” with male and female is not significant with P. value .060 at 0.01 level, it means that male and female student teachers have similar competence in using digital pedagogy skills in classroom situations.   
The calculated chi square () value is 2.144 of the item No. 5- “I always seek out opportunities to develop my digital pedagogy competencies” with male and female is not significant with P. value .342 at 0.01 level & 0.05 level, it means that male and female student teachers have similar competence in seeking out opportunities to develop digital pedagogy competencies.
Table 4: The digital resources dimension in digital pedagogy-based competencies of student teachers with reference to gender.
	Dimension Code
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	DPC6

	I collect different study materials through the digital technology.
. 
	Male
	11(20%)
	23(41.81%)
	21(38.18%)
	55
	5.661
	.059

	
	
	Female
	2(4.25%)
	23(48.93%)
	22(46.80%)
	47
	
	

	DPC7
	I use multiple sites for selecting digital resources. 

	Male
	12(22.22%)
	20(37.03%)
	22(40.74%)
	54
	4.565
	.102

	
	
	Female
	5(10.41%)
	14(29.16%)
	29(60.41%)
	48
	
	

	DPC8
	I share different resources like data, information and content by using different technologies.
	Male
	12(21.81%)
	25(45.45%)
	18(32.72%)
	55
	2.418
	.299

	
	
	Female
	5(10.41%)
	25(52.08%)
	18(37.5%)
	48
	
	

	DPC9
	I protect sensitive content and maintain privacy in digital environment.
	Male
	17(31.48%)
	18(33.33%)
	19(35.18%)
	54
	5.257
	.072

	
	
	Female
	6(12.5%)
	21(43.75%)
	21(43.75%)
	48
	
	

	DPC10
	I carefully manage the classroom situation by using digital technologies.
	Male
	18(32.07%)
	19(34.54%)
	18(32.07%)
	55
	13.581
	.001**

	
	
	Female
	2(4.1%)
	26(54.16%)
	20(41.66%)
	48
	
	



From Table 4 it is found that the calculated chi square () value is 5.661 of the item no. 6- “I collect different study materials through the digital technology” with male and female is not significant with P. value .059   at 0.01 level, it means that male and female student teachers have similar basic competence in collecting different study materials through the digital technology.
The calculated chi square () value is 5.661 of the item no. 7- “I use multiple sites for selecting digital resources” with male and female is not significant with P. value .102 at 0.01 level. It means that male and female student teachers have similar competence in using multiple sites for selecting digital resources.
The calculated chi square () value is 2.418   of the item no. 8- “I share different resources like data, information and content by using different technologies” with male and female is not significant with P. value .299 at 0.01 level 0.05 level, it means that male and female student teachers have similar competence in sharing different resources like data, information and content by using different technologies.
The calculated chi square () value is 5.257 of the item no. 9- “I protect sensitive content and maintain privacy in digital environment” with male and female is not significant with P. value .072 at 0.01 level, it means that male and female student teachers have similar competence in protecting sensitive content and maintaining privacy in digital environment.
The calculated chi square () value is 13.581 of the item No. 10- “I carefully manage the classroom situation by using digital technologies” with male and female is significant with P. value .001 at 0.01 level, it means that female student teachers have more competence in carefully managing the classroom situation by using digital technologies.
Table 5: The teaching and learning dimension in digital pedagogy-based competencies of student teachers with reference to gender.
	Code of Dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC11
	I wonder why I use digital technologies in class.

	Male
	15(27.27%)
	23(41.8%)
	17(30.9%)
	55
	6.133
	.047*

	
	
	Female
	4(8.33%)
	26(54.16%)
	18(37.5%)
	48
	
	

	DPC12
	I ensure that when I apply digital technologies in class.

	Male
	8(14.54%)
	29(52.72%)
	18(32.72%)
	55
	.408
	.816

	
	
	Female
	5(10.41%)
	27(56.25%)
	16(33.33%)
	48
	
	

	DPC13
	I facilitate collaborative learning to engage students in a digital environment.
	Male
	15(27.27%)
	23(41.81%)
	17(30.9%)
	55
	3.103
	.212

	
	
	Female
	7(14.89%)
	19(40.42%)
	21(44.68%)
	47
	
	

	DPC14
	I guide the learners when they are facing difficulties in relation to digital technology.
	Male
	13(23.63%)
	30(54.54%)
	12(21.81%)
	55
	6.354
	.042*

	
	
	Female
	4(8.3%)
	25(52.08%)
	19(39.58%)
	48
	
	

	DPC15
	I provide flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies
	Male
	20(36.36%)
	16(29.09%)
	19(34.54%)
	55
	9.746
	.008*

	
	
	Female
	6(12.5%)
	26(54.16%)
	16(33.3%)
	48
	
	


From Table 5 it is found that the calculated chi square () value is 6.133, of the item no. 11- “I ensure that why to use digital technologies in class” with male and female is significant with P. value .047   at 0.05 level, it means that female student teachers have more basic competence in ensuring that why to use digital technology.
The calculated chi square () value is .408 of the item no. 12- “I ensure that when to apply digital technologies in class” with male and female is not significant with P. value .816 at 0.01 level 0.05 level. It means that male and female student teachers have similar competence in ensuring when to apply digital technologies in class.
The calculated chi square () value is 3.103   of the item no. 13- “I facilitate collaborative learning to engage students in digital environment” with male and female is not significant with P. value .212 at 0.01 level, it means that male & female student teachers have similar competence in facilitating collaborative learning to engage students in digital environment.
The calculated chi square () value is 6.354, of the item no. 14- “I guide the learners when they are facing difficulties in relation to digital technology.” with male and female is significant with P. value .042 at 0.05 level, it means that male and male student teachers have similar competence in guiding learners when they are facing difficulties in relation to digital technology.
The calculated chi square () value is 9.746 of the item no. 15- “I provide flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies” with male and female is significant with P. value .008 at 0.01 level & 0.05, it means that female student teachers have more basic competence in providing flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies.
Table 6: The assessment and feedback in digital pedagogy-based competencies of student teachers with reference to gender.
	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC16
	I examine students’ performance using digital technologies
	Male
	19(34.54%)
	24(43.63%)
	12(21.81%)
	55
	5.681
	.058

	
	
	Female
	7(14.58%)
	25(52.08%)
	16(33.33%)
	48
	
	

	DPC17
	I use digital assessment tools to assess students’ learning progress
	Male
	19(34.54%)
	17(30.90%)
	19(34.54%)
	55
	5.627
	.060

	
	
	Female
	9(19.14%)
	25(53.19%)
	13(27.65%)
	47
	
	

	DPC18
	I use digital technology to assist for better understanding
	Male
	13(23.63%)
	27(49.09%)
	15(27.27%)
	55
	10.347
	.006**

	
	
	Female
	1(2.08%)
	28(58.33%)
	19(39.58%)
	48
	
	

	DPC19
	I provide feedbacks to students through the digital technology
	Male
	17(31.48%)
	23(42.59%)
	14(25.92%)
	54
	.855
	.652

	
	
	Female
	12(25%)
	20(41.66%)
	16(33.33%)
	48
	
	


From Table 6 it is found that the calculated chi square () value is 5.681, of the item no. 16- “I examine students’ performance using digital technologies” with male and female is not significant with P. value .058   at 0.05 level and 0.01, it means that male and female student teachers have similar competence in examining students’ performance using digital technologies.
The calculated chi square () value is 5.627 of the item no. 17- “I use digital assessment tools to assess students’ learning progress” with male and female is not significant with P. value .060 at 0.01 level. It means that male and female student teachers have similar competence in using digital assessment tools to assess students’ learning progress.
The calculated chi square () value is 10.347   of the item no. 18- “I use digital technology to assist for better understanding” with male and female is significant with P. value .006 at 0.01 level and 0.05 level, it means that female student teachers have more basic competence in using digital technology for better understanding.
The calculated chi square () value is .855 of the item no. 19- “I provide feedback to students through the digital technology” with male and female is not significant with P. value .652 at 0.05 level, it means that male and female student teachers have similar competence in providing feedback to students through the digital technology.
Table 7: The students’ empowerment dimension in digital pedagogy based competencies of student teachers with reference to gender.

	Code of Dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC20
	I address learners’ problems on the basis of a particular task when I create digital assignments. 

	Male
	14(25.45%)
	31(56.36%)
	10(18.18%)
	55
	2.030
	.362

	
	
	Female
	9(19.14%)
	24(51.06%)
	14(29.78%)
	47
	
	

	DPC21
	I offer demonstration session on how to use new digital tool.
	Male
	18(32.72%)
	24(43.63%)
	13(23.63%)
	55
	2.121
	.346

	
	
	Female
	11(22.91%)
	20(41.66%)
	17(35.41%)
	48
	
	

	DPC22
	I point out the reasons behind non-involvement of students and along with facilitate online classes as possible.

	Male
	11(20%)
	28(50.9%)
	16(29.09%)
	55
	1.397
	.497

	
	
	Female
	7(14.58%)
	22(45.83%)
	19(39.58%)
	48
	
	

	DPC23
	I encourage learners to solve some concrete problems through digital technology.
	Male
	19(34.54%)
	15(27.27%)
	21(38.18%)
	55
	14.641
	.001**

	
	
	Female
	5(10.41%)
	30(62.5%)
	13(27%)
	48
	
	



From Table 7 it is found that the calculated chi square () value is 2.030, of the item no. 20- “I address learners’ problem on the basis of particular task when I create digital assignments” with male and female is not significant with P. value .362   at 0.05 level and 0.01, it means that male and female student teachers have similar competence in addressing learners’ problem on the basis of particular task when creates digital assignment.
The calculated chi square () value is 2.121 of the item no. 21- “I offer a demonstration session on how to use a new digital tool” with male and female is not significant with P. value .346 at 0.01 level and 0.05 level. It means that male and female student teachers have similar competence in offering demonstration sessions on how to use new digital tool.
The calculated chi square () value is 1.397 of the item no. 22- “I point out the reasons behind non-involvement of students and along with facilitate online classes as possible” with male and female is not significant with P. value .497 at 0.05 level 0.01 level, it means that male and female student teachers have similar competence in pointing out the reason behind non-involvement of students and along with facilitate online class as possible.
The calculated chi square () value is 14.641   of the item no. 23- “I encourage learners to solve some concrete problems through digital technology” with male and female is significant with P. value .001 at 0.01 level and 0.05 level, it means that female student teachers have more basic competence in encouraging learners to solve some concrete problems through digital technology.
Stream:
Table 8: The self-efficacy dimension in digital pedagogy based competencies of student teachers with reference to stream.

	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	DPC1

	I have the ability to use digital technology in pedagogical processes.
	Arts
	10(17.54%)
	31(54.38%)
	16(28%)
	57
	8.581
	.014*

	
	
	Science
	17(36.9%)
	25(54.34%)
	4(8.6%)
	46
	
	

	DPC2
	I have the potential to maintain the discipline in classroom when using digital technology
	 Arts
	6(10.5%)
	29(50.8%)
	22(38.5%)
	57
	2.241
	.326

	
	
	Science
	8(17.3%)
	26(56.5%)
	12(26%)
	46
	
	

	DPC3
	I can create new digital resources and also modify the existing ones to use in my needs.
	Arts

	17(29.82%)
	27(47.36%)
	13(22.8%)
	57
	


.161
	


.923

	
	
	Science
	15(32.6%)
	20(43.47%)
	11(23.91%)
	46
	
	

	DPC4
	I am competent to use digital pedagogy skills in classroom situation
	Arts
	10(17.54%)
	30(52.63%)
	17(29.82%)
	57
	

.358
	

.836

	
	
	Science
	10(21.73%)
	24(52.17%)
	12(26.08%)
	46
	
	

	DPC5
	I always seek out opportunities to develop my digital pedagogy competencies
	Arts
	12(21.42%)
	25(44.64%)
	19(33.92%)
	56
	



1.348
	.



.510

	
	
	Science
	10(21.73%)
	25(54.34%)
	11(23.91%)
	46
	
	



From Table- 8 it is found that the calculated chi square () value is 8.581 of the item no. 1- “I have the ability to use digital technology in pedagogical process” with arts and science is significant with P. value is .014 at 0.05 level, it means that arts student teachers have more basic competency to use the digital technology in pedagogical process. 
The calculated chi square () value is 2.241 of the item no. 2- “I have the potential to maintain the discipline in the classroom when using digital technology” with arts and science is not significant with P. value .326 at 0.01 level & 0.05 level, it means that arts and science student teachers have similar competence in maintaining classroom discipline when using digital technology.   
The calculated chi square () value is .161 of the item no. 3- “I can create new digital resources and also modify the existing ones to use in my needs” with arts and science is not significant with P. value .926 at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in creating and modifying the digital resources.   
The calculated chi square () value is .358 of the item no. 4- “I am competent to use digital pedagogy skills in classroom situations” with arts and science is not significant with P. value .836 at 0.01 level & 0.05 level, it means that arts and science student teachers have similar competence in using digital pedagogy skills in classroom situations.   
The calculated chi square () value is 1.348 of the item no. 5- “I always seek out opportunities to develop my digital pedagogy competencies” with arts and science is not significant with P. value .510 at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in seeking out opportunities to develop digital pedagogy competencies.
Table 9: The digital resources dimension in digital pedagogy based competencies of student teachers with reference to stream.
	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC6
	I collect different study materials through digital technology.
	
Arts
	10(17.54%)
	22(38.59%)
	25(43.85%)
	57
	3.634
	.162

	
	
	
Science
	3(6.66%)
	24(53.33%)
	18(40%)
	45
	
	

	DPC7
	I use multiple sites for selecting digital resources.
	Arts
	8(14.03%)
	19(33.33%)
	30(52.63%)
	57
	.716
	.699

	
	
	
Science
	9(20%)
	15(33.33%)
	21(46.66%)
	45
	
	

	DPC8
	I share different resources like data, information and content by using different technologies.
	Arts
	10(17.54%)
	25(43.85%)
	22(38.59%)
	57
	1.145
	.564

	
	
	

Science
	7(15.21%)
	25(54.34%)
	14(30.43%)
	46
	
	

	DPC9
	I protect sensitive content and maintain privacy in digital environment.
	Arts
	10(17.54%)
	22(38.59%)
	25(43.85%)
	57
	2.150
	.341

	
	
	

Science
	13(28.88%)
	17(37.77%)
	15(33.33%)
	45
	
	

	DPC10
	I carefully manage the classroom situation by using digital technologies
	Arts
	6(10.52%)
	26(45.61%)
	25(43.85%)
	57
	6.983
	.030*

	
	
	

Science
	14(30.43%)
	19(41.30%)
	13(28.26%)
	46
	
	



From Table 9 it is found that the calculated chi square () value is 3.634 of the item no. 6- “I collect different study materials through the digital technology” with arts and science is not significant with P. value .162   at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in collecting different study materials through the digital technology.
The calculated chi square () value is .716 of the item no. 7- “I use multiple sites for selecting digital resources” with arts and science is not significant with P. value .699 at 0.01 level and 0.05 level. It means that arts and science student teachers have similar competence in using multiple sites for selecting digital resources.
The calculated chi square () value is 1.145   of the item no. 8- “I share different resources like data, information and content by using different technologies” with arts and science is not significant with P. value .564 at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in sharing different resources like data, information and content by using different technologies.
The calculated chi square () value is 2.150 of the item no. 9- “I protect sensitive content and maintain privacy in digital environment” with arts and science is not significant with P. value .341 at 0.01 level 0.05 level, it means that arts and science student teachers have similar competence in protecting sensitive content and maintaining privacy in digital environment.
The calculated chi square () value is 6.983 of the item no. 10- “I carefully manage the classroom situation by using digital technologies” with arts and science is significant with P. value .030 at 0.05 level, it means that arts student teachers have more basic competence in carefully managing the classroom situation by using digital technology.
Table 10: The teaching and learning dimension in digital pedagogy based competencies of student teachers with reference to stream.

	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC11
	I ensure that why to use digital technologies in class.
	Arts
	12(21.05%)
	25(43.85%)
	20(35.08%)
	57
	
.886
	
.642

	
	
	

Science
	7(15.21%)
	24(52.17%)
	15(32.60%)
	46
	
	

	DPC12
	I ensure that when to apply digital technologies in class.
	Arts
	8(14.03%)
	27(47.36%)
	22(38.59%)
	57
	2.559
	.278

	
	
	
Science
	5(10.86%)
	29(63.04%)
	12(26.08%)
	46
	
	

	DPC13
	I facilitate collaborative learning to engage students in digital environment.
	Arts
	8(14.03%)
	22(38.59%)
	27(47.36%)
	57
	7.156
	.028*

	
	
	


Science
	14(31.11%)
	20(44.4%)
	11(24.4%)
	45
	
	

	DPC14
	I guide the learners when they are facing difficulties in relation to digital technology.
	Arts
	9(15.78%)
	28(49.12%)
	20(35.08%)
	57
	1.533
	.465

	
	
	


Science
	8(17.39%)
	27(58.69%)
	11(23.91%)
	46
	
	

	DPC15
	I provide flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies.
	


Arts
	10(17.5%)
	29(50.8%)
	18(31.5%)
	57
	6.407
	.041*

	
	
	


Science

	16(34.7%)
	13(28.2%)
	17(36.9%)
	46
	
	



From Table 10 it is found that the calculated chi square () value is .886, of the item no. 11- “I ensure that why to use digital technologies in class” with arts and science is not significant with P. value .642   at 0.05 level and 0.01 level, it means that arts and science student teachers have similar competence in ensuring that why to use digital technology.
The calculated chi square () value is 2.259 of the item no. 12- “I ensure that when to apply digital technologies in class”  with arts and science is not significant with P. value .278 at 0.01 level and 0.05 level. It means that arts and science student teachers have similar competence in ensuring when to apply digital technologies in class.
The calculated chi square () value is 7.156   of the item no. 13- “I facilitate collaborative learning to engage students in digital environment” with arts and science is significant with P. value .028 at 0.05 level, it means that arts student teachers have more competence in facilitating collaborative learning to engage students in digital environment.
The calculated chi square () value is 1.533 of the item no. 14- “I protect sensitive content and maintain privacy in digital environment” with arts and science is not significant with P. value .465 at 0.05 level and 0.01 level, it means that arts and science student teachers have similar competence in protecting sensitive content and maintaining privacy in digital environment.
The calculated chi square () value is 6.407 of the item no. 15- “I provide flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies” with arts and science is significant with P. value .041 at 0.05, it means that arts student teachers have more basic competence in providing flexibility to the students to plan, gather information, enhance learning and self-regulate to achieve their goals by using digital technologies.
Table 11: The assessment and feedback dimension in digital pedagogy based competencies of student teachers with reference to stream.
	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC16
	I examine students’ performance using digital technologies.
	Arts
	17(29.82%)
	23(40.35%)
	17(29.92%)
	57
	2.788
	.248

	
	
	Science
	9(19.56%)
	26(56.52%)
	11(23.91%)
	46
	
	

	DPC17
	I use digital assessment tools to assess students’ learning progress.
	Arts
	19(33.33%)
	24(42.10%)
	14(24.56%)
	57
	3.566
	.168

	
	
	Science
	9(20%)
	18(40%)
	18(40%)
	45
	
	

	DPC18
	I use digital technology to assist for better understanding.
	Arts
	9(15.78%)
	27(47.36%)
	21(36.84%)
	57
	1.890
	.389

	
	
	Science
	5(10.86%)
	28(50%)
	13(28.26%)
	
   46
	
	

	DPC19
	I provide feedback to students through digital technology.
	Arts
	16(28.07%)
	24(42.10%)
	17(29.82%)
	57
	.013
	.993

	
	
	Science
	13(28.88%)
	19(42.22%)
	13(28.88%)
	45
	
	



From Table 11 it is found that the calculated chi square () value is 2.788, of the item no. 16- “I examine students’ performance using digital technologies” with arts and science is not significant with P. value .248   at 0.05 level and 0.01, it means that arts and science student teachers have similar competence in examining students’ performance using digital technologies.
The calculated chi square () value is 3.566 of the item no. 17- “I use digital assessment tools to assess students’ learning progress”  with arts and science is not significant with P. value .168 at 0.01 level and 0.05 level. It means that arts and science student teachers have similar competence in using digital assessment tools to assess students’ learning progress.
The calculated chi square () value is 1.890   of the item no. 18- “I use digital technology to assist for better understanding” with male and female is not significant with P. value .389 at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in using digital technology for better understanding.
The calculated chi square () value is .013 of the item no. 19- “I provide feedback to students through the digital technology” with arts and science is not significant with P. value .993 at 0.05 level, it means that arts and science student teachers have similar competence in providing feedback to students through the digital technology.
Table 12: The students’ empowerment in digital pedagogy based competencies of student teachers with reference to stream.
	Code of dimension
	Statements
	Source of variance
	Degree of freedom
	
Value
	P Value

	
	
	
	HMC
	HBC
	HAC
	Total
	
	

	
DPC20
	I address learners’ problems on the basis of a particular task when I create digital assignments. 
	Arts
	  14(24.56%)
	30(52.63%)
	13(22.8%)
	57
	.301
	.860

	
	
	Science
	9(20%)
	25(55.55%)
	11(24.44%)
	45
	
	

	DPC21
	I offer a demonstration session on how to use a new digital tool.
	
Arts
	18(31.57%)
	24(42.10%)
	15(26.31%)
	57
	.889
	.641

	
	
	
Science
	11(23.91%)
	20(43.47%)
	15(32.60%)
	46
	
	

	DPC22
	I point out the reasons behind non-involvement of students and facilitate online classes as possible.
	

Arts
	9(15.78%)
	27(47.36%)
	21(36.84%)
	57
	.552
	.759

	
	
	
Science
	9(19.56%)
	23(50%)
	14(30.43%)
	46
	
	

	DPC23
	I encourage learners to solve some concrete problems through digital technology
	Arts
	11(19.29%)
	25(43.85%)
	21(36.84%)
	57
	1.446
	.485

	
	
	Science
	13(28.26%)
	20(43.47%)
	13(28.26%)
	46
	
	



From Table 12 it is found that the calculated chi square () value is .301, of the item no. 20- “I address learners’ problem on the basis of particular task when I create digital assignments” with arts and science is not significant with P. value .860   at 0.05 level and 0.01, it means that arts and science student teachers have similar competence in addressing learners’ problem on the basis of particular task when creates digital assignment.
The calculated chi square () value is .889 of the item no. 21- “I offer a demonstration session on how to use a new digital tool”  with arts and science is not significant with P. value .641 at 0.01 level and 0.05 level. It means that arts and science student teachers have similar competence in offering demonstration sessions on how to use new digital tools.
The calculated chi square () value is .552 of the item no. 22- “I point out the reasons behind non-involvement of students and along with facilitate online classes as possible” with arts and science is not significant with P. value .759 at 0.05 level 0.01 level, it means that arts and science student teachers have similar competence in pointing out the reason behind non-involvement of students and along with facilitate online class as possible.
The calculated chi square () value is 1.446   of the item no. 23- “I encourage learners to solve some concrete problems through digital technology” with arts and science is not significant with P. value .485 at 0.01 level and 0.05 level, it means that arts and science student teachers have similar competence in encouraging learners to solve some concrete problems through digital technology.
Key Findings
Findings based on the digital pedagogy-based competencies of student-teachers with reference to gender
There is significant difference in the existing level of competencies between male and female ITEP student teachers in relation to self-efficacy dimension with the ability to use digital technology and maintaining classroom discipline when using technology. Whereas both the male and female student teachers have similar competencies in creating, & modifying digital resources, use of digital pedagogy skills and seeking out opportunities. In the digital resources dimension, both male and female student teachers have similar competencies in collecting materials, using multiple sites, sharing resources and protecting data. Whereas, there is a significant difference in level of competencies between male and female student teachers in relation to managing classroom situations in digital setup. Similarly, there is significant difference in the existing level of competencies between male and female student teachers related to teaching and learning dimension with why to use digital technology, guiding learners, and providing flexibility in enhancing learning. In other senses, such as; when to apply digital technology and facilitating collaborative learning, both the genders have similar competencies. There is a significant difference in the existing level of competencies between male and female student teachers related to assessment and feedback dimension with assisting for better understanding by digital technology. Whereas, in examining students’ performance, using assessment tools and providing feedback, they have similar competencies. In the last dimension (students’ empowerment) both male and female student teachers have similar competencies in addressing learners’ problems, offering demonstration sessions and finding the cause of non-involvement of students in the digital classroom.
Findings based on the digital pedagogy-based competencies of student-teachers with reference to stream
There is significant difference in the existing level of competencies between arts and science ITEP student teachers in relation to self-efficacy dimension with the ability to use digital technology and maintaining classroom discipline when using technology. Whereas both the arts and science student teachers have similar competencies in maintaining digital classroom discipline, creating, & modifying digital resources, use of digital pedagogy skills and seeking out opportunities. In the digital resources dimension, both arts and science student teachers have similar competencies in collecting materials, using multiple sites, sharing resources and protecting data. Whereas, there is a significant difference in level of competencies between arts and science student teachers in relation to managing classroom situations in digital setup. Similarly, there is significant difference in the existing level of competencies between arts and science student teachers related to teaching and learning dimension with facilitating collaborative learning and providing flexibility to enhance learning by digital technology. In other sense, such as; when to apply digital technology, why to use digital technology, guiding learners, and, both the streams have similar competencies There is similar competencies between arts and science student teachers related to assessment and feedback dimension with assisting for better understanding, examining students’ performance, using assessment tools and providing feedback. There are similar competencies between arts and science student teachers related to students’ empowerment dimension including addressing learners’ problems, offering demonstration sessions and finding the cause of non-involvement of students in digital classrooms.
The investigator found that there is a similar digital pedagogy-based competence between male and female in relation to self-efficacy (Prieto, Torres, Gracia&Gracia 2020; Andrade, Gozalez& Martin, 2020) which is contradictory with the view point of another researcher (Triguerol&Aldecoa, 2021). The findings of this research align with previous studies that have highlighted gender differences in digital competence levels among teacher candidates (Albirini, 2006; Ertmer et al., 2012). 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 utilization of a diverse range of digital tools and resources by student teachers aligns with the recommendations of Mishra and Koehler (2006).
Conclusion, Implications and Further recommendation
On the basis of major findings and discussion of results, the present study has its implications for those such as; government policies, curriculum designer, teacher education institutions, teacher educators and student teachers. The further studies can be conducted in in-service teacher education, and on a large number of representatives of samples.
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