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Abstract: Technological pedagogical competence, embedded within the framework of 

Technological Pedagogical Content Knowledge (TPACK), is recognised as essential to successful 

teaching in today’s digital world. Design/methodology/approach – The study investigates the 

effects of techno-pedagogical skills on teacher performance and student outcomes in primary, 

secondary and higher-secondary educational levels reflecting diverse socio-demographics. The 

study uses a mixed-method approach with the data collected from 500 teachers in both urban and 

rural areas of Andaman & Nicobar Island. This study presents techno-pedagogical competence, 

teacher training and support in school as predictors of the perceived benefits against Techno stress. 

The quantitative data is further enriched with qualitative field notes garnered from interviews of 

teachers, providing a more holistic picture of how these competencies may translate into classroom 

dynamics and student engagement. The study reveals that due to better resource availability and 

professional development opportunities, the urban teachers have higher techno pedagogical 

competency than their rural counterparts with high levels of pedagogical content knowledge. The 

results suggest that sufficient school support occupies a central position in the management and 

minimization of techno stress and the improvement of techno-pedagogical affinities. In the final 

section, the study recommends some changes to TE programs and certain policies that can enhance 

supportive structures in schools. 

Keywords: Techno-pedagogy; 21st century skills; modern classrooms; educational technology; 

teaching strategies 

 

1. Introduction 

Technology has penetrated teaching practices thus the need to establish new competencies that 

focus on the use of technology and instruction. It has been useful in practice because of shift of 

emphasis and hence a paradigm shift has occurred in the Technological Pedagogical Content 

Knowledge (TPACK) that evolved from Shulman 1986 of Pedagogical Content Knowledge (PCK). 

TPACK adapts the use of technology in a learning process due to its applicability in today’s classes 

(Mishra & Koehler, 2006). As the development of digital technologies and online classes occurs, 

intensified after COVID-19, teachers are urged to solve multifaceted learning contexts that involve 

both traditional and digital teaching instruments and environments. 

Despite this though, there are factors that make forming these new types of skills hard for many 

teachers: There are exciting new pedagogies emerging in the context of these changes, but creating 

the necessary techno-pedagogical skills is quite a challenge for many teachers. Examples of variables 

that affect the techno-pedagogical competence of educators include resource availability, socio-

demographic characteristics of the learners and the type of teacher training programmes. A number 

of recent publications have indicated that teachers who have well developed TPACK skills are try 

effective in the management of classroom learning processes with specific reference to student’s 

engagement and achievement (Beaudin & Hadden, 2006). On the other hand, ‘techno stress’, a term 
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that can be new to many, has risen to be the biggest hindrance to integration of technology in learning 

focusing to trainers in particular who are often ill-equipped for the task (Özgür, 2020). 

Considering all these challenges the purpose of this study is to explore the current level of 

techno-pedagogical competence among the teachers of primary, secondary and higher secondary 

schools in urban and rural settings. In other words, the purpose of the study is to gain further 

understanding of the factors that can enhance teacher performance and thus improve the impact that 

teachers have on their students through discovering the correlation between the technicians and 

pedagogy skills applied in the schools, school support, and teacher performance. It also analyses the 

effect of technostress on teacher performance and examines ways to deal with this problem. 

2. Objectives 

a) To investigate the level of techno-pedagogical competence among teachers in primary, 

secondary, and higher secondary schools across various socio-demographic contexts. 

b) To assess the relationship between techno-pedagogical competence and teacher effectiveness in 

terms of student academic performance and engagement. 

c) To explore the role of school support in fostering techno-pedagogical competencies and 

reducing technostress among teachers. 

d) To examine the influence of teacher training programs on the development of TPACK skills 

among pre-service and in-service teachers. 

e) To identify the challenges and barriers teachers face in integrating technology into their teaching 

practice and propose solutions to address these issues. 

3. Research Hypotheses 

a) Teachers in urban areas have significantly higher levels of techno-pedagogical competence 

compared to teachers in rural areas. 

b) There is a positive correlation between high levels of TPACK competence and teacher 

effectiveness, as measured by student academic performance and engagement. 

c) Teachers who receive strong school support exhibit lower levels of technostress and higher 

TPACK competencies. 

d) Teacher training programs that incorporate technology integration lead to higher TPACK scores 

among pre-service teachers. 

e) Techno stress negatively impacts a teacher’s ability to integrate technology effectively into their 

pedagogy. 

4. Method and Materials 

This research utilises quantitative and qualitative data to underpin the investigation of the nexus 

between techno-pedagogical competency and teacher achievement irrespective of context. This study 

is conducted on 500 teachers from both the urban and rural areas of primary, secondary and higher 

secondary school teachers of Andaman and Nicobar Island. The participants are pre and in-service 

teachers identified by socio-demographic variables of gender, years of teaching experience and 

discipline. 

Sample Selection: 

They use the process of stratified sampling to choose participants possibly with variation in the 

level of education and geographical area. The target population is teachers who undertake qualitative 

interviews based on purposive sampling; all participants differ in their techno-pedagogical 

proficiency. 

Data Collection: 

TPACK questionnaire is used because it adopts an established and standardized survey of 

teachers’ self-reported techno pedagogical competency. Other scales measure school support, techno-

stress, and teacher outcome in terms of students’ academic performance and learning interest. Semi 
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structured interviews form part of the technique used for a purposeful sample of teachers to identify 

their perceptions, use and barriers of introducing technology in the classroom. 

Data Analysis: 

Descriptive statistics, independent sample t-tests, analysis of variance (ANOVA) and regression 

analysis are employed to analyse quantitative data with a view of establishing the correlation 

between TPACK, teacher effectiveness, and techno stress. The collected qualitative data is analyzed 

thematically to capture patterns of difficulties and facilitators of technology adoption. 

5. Analysis and Interpretation 

The present work synthesises several conclusions and recommendations concerning the 

correlation between techno-pedagogical competence and teacher performance. Teachers at these 

centres are more competent in TPACK technical ability compared to the rural ones because of far 

better access to technologies and professionalism. Analysis of the results obtained reveals a very 

strong and positive relationship between Techno-pedagogy competencies, on one side, and 

performance, evidently on the credit scores of students, given subject areas, which heavily employ 

technology, such as sciences and mathematics. 

On the other hand, teachers in rural areas while receiving less techno-pedagogical proficiency, 

genuinely possess high levels of PCK. Such a conclusion indicates that despite minimal availability 

and utilization of technological resources in teaching practices, the concepts within a given subject 

matter allow teachers to work effectively with what is available to them. But, schools fail to support 

and provide training for these technologies, the integration of technology in these areas become 

difficult. 

Similarly, the analysis of the data also shows that techno stress has significant negative effects 

on the performance of the teachers; measured TPACK competence decreases as stress level increase. 

Techno-stressed teachers had problems in learning new technologies, and they thereby struggled to 

teach students properly. Teachers who get adequate institutional help, infrastructural support and 

on-going staff development regarding technology they report low techno stress and high effective 

output scores. 

 

Figure 1. illustrates the relationship between techno-pedagogical competence and student 

academic performance. 
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Figure 2. shows the inverse correlation between techno stress and teacher effectiveness. 

6. Major Findings 

a) Techno-pedagogical competence shows a strong positive relationship with teacher outcomes 

as well as students’ performance. 

b) Teachers teach in urban areas have higher assessment TPACK competency levels because of 

enhanced access to technology as well as well enhanced professional development. 

c) Rural teacher’s content knowledge particular to their teaching subjects is well developed but 

they grapple with issues relating to use of technology caused by inadequate resources. 

d) Techno stress was a major influence towards the usage of technology hence with higher levels 

of stress; the performance of the teachers is low. 

e) Insufficient school support, and particularly physical structures available for technological. 

Integration and teachers training are essential in mitigating instances of techno stress as well as 

improving on teacher’s techno pedagogical competency. 

7. Recommendations 

Teacher Education Programs: TPACK framework needs to be integrated into the training 

curricula of teacher training universities to be used by pre service teachers more directly on the field 

of workplace via exposing them to technology integration through hands on experience. 

Professional Development: The in-service teachers should be continuing to make techno 

pedagogical skills a continuous run in order to design continuous professional development 

programs for them. What should be put emphasis on is practical ways to use digital tools in the 

classroom. 

School Support: Digital infrastructure in schools should be thought of as an investment and 

teachers, similarly, should come equipped with adequate support for access and use of technology. 

Since school administrations should also improve strategies to cut down the use of fake likes, mental 

health support, and regular training sessions for teachers to reduce techno stress should be 

implemented. 

Policy Recommendations: Paradoxically, on the one hand, educational policy makers should 

support equal access to technological resources between urban and rural schools, and on the other 

hand, be prepared to provide rural teachers with the needed instruments to use technology as a 

teaching tool. 

8. Conclusions 

The findings stress the need for teachers to have techno pedagogical competence to keep pace 

with the requirements of 21st century classrooms. If technology is used well, it helps teachers 

integrate technology well into teaching practices, which increases student engagement, disrupts 

complacency of students and boosts students’ academic performance. Nevertheless, the research 
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demonstrates the great disparity in techno pedagogical skills amongst urban and rural areas mainly 

because of a lack of resources and training. 

Results imply a necessity for comprehensive teacher education which integrates technology into 

the curriculum. Also in service teachers must be supported through on-going professional 

development opportunities to be able to keep themselves proficient in using digital tools. Further the 

study identifies techno stress as a significant challenge to integrating technology especially when 

teachers lack support. Future research should explore the use of strategies to mitigate techno stress 

and to increase to access to digital resources in underserved areas. 
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