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Abstract
The growing incorporation of technology into higher education has changed traditional pedagogical approaches, resulting in a paradigm shift toward techno-pedagogical practices. This study looks at the current state of techno-pedagogical initiation and how students and teachers perceive its implementation, efficacy, and obstacles in educational institutions. A purposive stratified random survey was used, with the population consisting of school and college students, as well as teachers. The sample size was 277, with 100 12th graders, 100 postgraduate students, 40 school teachers, and 37 college lecturers. The investigators employed a self-created open-ended questionnaire on AI-based techno-pedagogical igniting in educational perspectives. Data were analyzed by descriptive statistics and correlation analysis. According to the findings, 78% of professors have used technology-based teaching aids, particularly Learning Management Systems (LMS) and interactive multimedia. While 65% of students reported increased participation, key problems were insufficient training (42% faculty), technological difficulties (38% students), and resistance to change (25% faculty). Techno-pedagogical initiation has significant potential, but it requires institutional backing, extensive training, and infrastructure development for successful implementation. To overcome the digital divide, recommendations include faculty development initiatives, student orientation sessions, and policy improvements.
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Introduction
The introduction of artificial intelligence (AI) has dramatically altered the educational landscape, exposing major ramifications for teaching methods and institutional processes. The incorporation of AI technology into educational frameworks has improved the learning experience while also redefining the roles and duties of educators and administrators. Other types of remote learning, on the other hand, allow students to create their own learning schedules rather than sticking to a predetermined curriculum. Even if students are not actively involved in the learning process, distant learning programs allow them to choose their educational route (Brown, 2017). AI enables personalized education by designing adaptive learning systems that modify information to the specific needs of individual students. These systems use complex algorithms to measure a student's pace and proficiency, allowing for a more personalized learning path that increases engagement and retention. The majority of people who select online education have other commitments and prefer this method of learning since it allows them to determine how much time they devote to their numerous assignments (Ghoshal, 2020). As a result, students can progress at a pace that is appropriate for their cognitive ability, providing a more inclusive educational environment. 
Furthermore, the automation of administrative chores using AI technologies considerably reduces the bureaucratic burden that frequently impedes educators. By automating operations like grading, attendance tracking, and data management, AI allows teachers to spend more time to student engagement and instructional activities. This reallocation of time and resources encourages a more concentrated and effective teaching style, which improves student outcomes. In addition to these advantages, AI is critical in the analysis of student data, providing educators and administrators with actionable insights that guide academic initiatives and curriculum development. Using data analytics, institutions can uncover trends and patterns in student performance, allowing them to adopt targeted interventions that improve academic attainment. According to Muhammad Tahir, Farha Deeba Hassan, and Mudasir Rahim Shagoo (2024), the advantages of AI in education include increased flexibility in terms of time and space, as well as a shift in the tutor's function as a facilitator. This data-driven approach not only encourages ongoing improvement in teaching approaches, but it also promotes the development of curriculum that are sensitive to the changing demands of the student population. AI systems also offer automated grading, which gives tutors more time to organize and prepare lessons (Adlawan, 2024; Baidoo-Anu and Ansah, 2023). Assessment automation is transforming the teacher's function into that of a facilitator (Holmes and Tuomi, 2022).
Students benefit from learning environments that are regimented, such as those found in schools and colleges. This setting promotes discipline and devotion, allowing students to focus on their studies while also fostering the development of creativity. Creating an effective learning environment is critical for instilling creativity and discipline among pupils. However, as students switch to online classrooms at home, the options to create such an atmosphere decrease considerably. A supportive environment, sometimes relying on the participation of family members, is essential for successful learning at home. This support might be difficult to obtain, especially in mixed family circumstances where various duties and distractions may exist.
External disruptions, such as notifications from mobile devices or incoming calls, also reduce a student's ability to concentrate on their academics. In contrast, attending offline sessions allows students to have a more concentrated learning experience because the presence of a teacher reduces distractions and allows for deeper engagement with the subject matter. Thus, while online learning provides flexibility, it also introduces problems that can impede effective study habits. This emphasizes the significance of a well-structured educational environment in achieving optimal learning results.
However, there are some drawbacks of artificial intelligence for pupils that must be taken into account. Overreliance on AI technologies can result in decreased critical thinking and problem-solving abilities because students may rely too heavily on artificial aid. Furthermore, because AI systems prioritize data-driven learning paths, they may unintentionally introduce bias or limit innovation. The lack of human interaction and emotional support in AI-driven education impedes students' social and emotional development. These concerns emphasize the significance of balancing technology with conventional, human-centered teaching methods. AI presents a dilemma because less reliance on teachers means less emphasis on students' moral and personality development (Chiu Xia, Zhou, Chai, and Cheng, 2023).
A major difficulty in using AI in education is dehumanizing the learning experience (Adlawan, 2024; Kuleto et al., 2021; Luan, Geczy, Lai, Gobert, Yang, Ogata, and Tsai, 2020). A reduced reliance on teachers is a challenge since AI, despite its capabilities, cannot replace the need for human educators. We presented this argument since the teacher's function is critical not only for education but also for shaping students' careers. Another difficulty is pupils' failure to realize their full potential (Awofiranye, 2024; Kuleto et al. 2021; Luan et al. 2020). This is because if students become overly reliant on AI-based education, it would limit their critical talents such as thinking, logic, and memory, which is a significant disadvantage. In other words, pupils will become overly reliant on machines, which will impede their learning and ability to maximize their capabilities.
According to Brwon (2017), visiting a brick-and-mortar school allows students to meet and interact with people from other locations on a personal level. Distance learning simply gives students access to online classrooms and educational resources. The experience is not comparable to that of a conventional college campus, despite the fact that students can communicate via chat rooms, message boards, emails, and/or video conferencing software. The disputed study by (Hara & Kling, 2000) also revealed that it can be difficult to understand the problems and anxiety that students face online. Working alone at night also presented a number of challenges and disadvantages.
Significance of the Study
The extensive and sophisticated development of artificial intelligence (AI) is expected to have a major impact on a variety of contexts, including the restructuring of social structures and the complex processes of education and administration inside academic institutions. As we go farther into the digital world, schools must adapt, not just by embracing technology improvements, but also by incorporating critical 21st-century skills into their basic curricula. This adaptation is vital since educational institutions are among the most important contexts that will be impacted by artificial intelligence's transformative potential. The incorporation of AI into educational frameworks has the potential to improve pedagogical practices, enable personalized learning experiences, and streamline administrative operations, reshaping the educational landscape in accordance with current societal needs and expectations.
The purpose of education is to help pupils grow holistically. Ensuring that students get quality instruction assists Higher Educational Institutions (HEIs) in achieving long-term learning outcomes. The modern educational period is mostly focused on artificial intelligence (AI) and outcome-based education. Artificial intelligence is playing an increasingly important role in the education sector. In recent years, computer and machine-based instruction has influenced learning outcomes. AI-powered pedagogical design and teaching tools, in particular, help instructors and students achieve the desired educational goal. Intelligent tutoring systems, chatbots, and automated grading and evaluation can boost efficiency, save teachers time, and deliver more precise and consistent feedback. However, there are several drawbacks to adopting artificial intelligence in teaching. Some of the issues that must be addressed include privacy and security problems, a lack of trust, expense, and potential bias (Jarrah, Wardat, & Gningue, 2022; Harry, Alexandara, 2023; Okoye Emmanuel Chinedu, Anike Samuel Obioma, & Umeokafor Chibuike Chris, 2024).  
Objectives
1. To investigate how school and college students perceive AI-based techno-pedagogical initiation in educational contexts.
2. To investigate school and college instructors' perceptions of AI-based techno-pedagogical initiation from an educational perspective.
Methodology
The study used a descriptive survey research approach to look into the current state of techno-pedagogical initiation in educational institutions. This design was chosen because it makes it easier to collect accurate information about current practices, views, and obstacles associated with the integration of digital technology and AI-based pedagogical tools. The population included both teachers and students from schools and higher education institutions. To ensure representation across educational levels, a purposeful stratified random sample procedure was used. The entire sample size was 277 people. This stratification enabled comparisons across educational levels and positions, resulting in balanced perspectives from both students and educators. 
Data were gathered using a self-created open-ended and closed-ended questionnaire titled "AI-Based Techno-Pedagogical Ignition in Educational Perspectives." The tool was divided into two sections: Demographic Information: Educational level, teaching experience, and institutional category (school or college). And Techno-Pedagogical Dimensions: Items evaluating digital tool uptake, engagement, training sufficiency, technical hurdles, and attitudes. Responses were collected using a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). Open-ended questions collected participants' perspectives on implementation issues and improvement solutions. Three educational technology and pedagogy experts reviewed the content to ensure its legitimacy. Minor adjustments were made to improve clarity and relevancy. The instrument's reliability was confirmed by a pilot study of 25 respondents, which yielded a Cronbach's Alpha coefficient of 0.86, showing strong internal consistency. Data were collected over a one-month period using both online and offline methods. Prior to participation, participants were informed about the study's purpose and provided informed consent. Confidentiality and anonymity were ensured. Responses were compiled using Google Forms and thoroughly checked for completeness. The acquired data was examined using descriptive and inferential statistical approaches.
Statistical Analysis
Descriptive Statistics
A descriptive analysis was used to establish the amount of techno-pedagogical adoption, student participation, and the primary problems cited by respondents. The mean and standard deviation values for each variable were determined using a five-point Likert scale. The percentages represent the proportion of respondents that agree or strongly agree with the positive responses.
Table 1: Descriptive Statistics on Techno-Pedagogical Initiation (N = 277)
	S. No
	Variables
	Group
	N
	Frequency (%)
	Mean
	SD

	1
	Adoption of techno-pedagogical tools (LMS, multimedia, AI)
	Teachers
	77
	78 %
	3.92
	0.65

	2
	Enhanced student engagement through digital learning
	Students
	200
	65 %
	3.74
	0.71

	3
	Faculty reporting inadequate training for digital teaching
	Teachers
	77
	42 %
	2.83
	0.88

	4
	Students facing technical difficulties during e-learning
	Students
	200
	38 %
	2.91
	0.92

	5
	Faculty resistance to techno-pedagogical change
	Teachers
	77
	25 %
	2.54
	0.81

	6
	Overall techno-pedagogical readiness (composite index)
	Combined
	277
	—
	3.59
	0.74


The mean values show a generally positive attitude toward techno-pedagogical adoption (M = 3.92) and student participation (M = 3.74). The moderate mean scores for training inadequacies (M = 2.83) and technical difficulties (M = 2.91) suggest ongoing operational challenges. The overall readiness score (M = 3.59) indicates moderate-to-high digital integration in the assessed institutions.
Table 2: Descriptive Statistics by Demographic Group
	Group
	Variable
	N
	Adoption (%)
	Mean
	SD

	12th Std. Students
	Engagement with digital tools
	100
	58%
	3.61
	0.74

	PG Students
	Engagement with digital tools
	100
	72%
	3.86
	0.68

	School Teachers
	Use of techno-pedagogical tools
	40
	70%
	3.78
	0.72

	College Lecturers
	Use of techno-pedagogical tools
	37
	86%
	4.06
	0.58

	School Teachers
	Need for digital training
	40
	55%
	2.69
	0.83

	College Lecturers
	Need for digital training
	37
	29%
	2.36
	0.79


Postgraduate students (M = 3.86) are more digitally engaged than secondary pupils (M = 3.61). College lecturers (M = 4.06) are more likely than school instructors (M = 3.78) to use technology in teaching.
Table 3: Mean Difference Analysis (t-test / ANOVA Summary)
	Comparison
	Variable
	Mean Difference
	t/F Value
	Sig. (p)
	Interpretation

	12th Std. vs PG Students
	Student Engagement
	0.25
	2.61
	0.01*
	PG students are significantly more engaged.

	School vs College Teachers
	Tool Adoption
	0.28
	2.14
	0.03*
	College lecturers show higher adoption rates.

	School vs College Teachers
	Need for Training
	0.33
	2.48
	0.02*
	School teachers report greater training needs.

	All Groups Combined
	Overall Readiness
	—
	F(3,273)=4.32
	0.005**
	Significant variation in readiness across groups.


The statistical tests show significant group variations in adoption and engagement levels. Postgraduate students and college instructors are consistently more prepared and less resistant to techno-pedagogical adoption than their school-level counterparts. Institutional exposure, ICT infrastructure, and past experience are all important contributing variables.
Correlation Analysis
Pearson's correlation analysis was used to investigate the correlations between the primary variables, which included tool adoption, student involvement, training adequacy, technical hurdles, and reluctance to change.
Table 4: Correlation Matrix of Key Variables
	Variables
	1
	2
	3
	4
	5

	1. Tool adoption
	1
	.58**
	–.41*
	–.36*
	–.45*

	2. Student engagement
	.58**
	1
	–.39*
	–.33
	–.29

	3. Inadequate training
	–.41*
	–.39*
	1
	.42**
	.48**

	4. Technical issues
	–.36*
	–.33
	.42**
	1
	.37*

	5. Resistance to change
	–.45*
	–.29
	.48**
	.37*
	1


*p < .05, **p < .01
The study found a significant positive association (r =.58, p <.01) between tool adoption and student engagement, indicating that effective digital adoption leads to increased learner participation. There are negative associations between adoption and hurdles such as insufficient training (r = -.41) and aversion to change (r = -.45), implying that institutional and attitudinal constraints impede broader integration. Positive relationships among the challenge variables indicate that insufficient training and infrastructural restrictions frequently coexist.
Table 5: Correlation Matrix of Key Variables (with Demographic Control)
	Variables
	1
	2
	3
	4
	5
	6

	1. Tool adoption
	1
	.58**
	–.41*
	–.36*
	–.45*
	.29*

	2. Student engagement
	.58**
	1
	–.39*
	–.33
	–.29
	.32**

	3. Inadequate training
	–.41*
	–.39*
	1
	.42**
	.48**
	–.26*

	4. Technical issues
	–.36*
	–.33
	.42**
	1
	.37*
	–.22

	5. Resistance to change
	–.45*
	–.29
	.48**
	.37*
	1
	–.31*

	6. Level of Education
	.29*
	.32**
	–.26*
	–.22
	–.31*
	1


*p < .05, **p < .01
	The educational level (secondary, postgraduate, teacher category) has a positive link with both tool adoption (r =.29) and engagement (r =.32), implying that higher academic or professional levels are related with stronger techno-pedagogical practices. Conversely, it corresponds adversely with insufficient training (r = -.26) and resistance to change (r = -.31), confirming that digital maturity grows with education and experience.
Findings and Discussions
The data results show that techno-pedagogical use in educational environments is improving but remains uneven. While professors and students understand its educational benefits, persisting inadequacies in training, infrastructure, and change management impede effective implementation. To achieve long-term techno-pedagogical growth, digital competency programs must be strengthened and technical support systems improved. According to demographic study, postgraduate students and college lecturers have much greater levels of technological uptake and involvement. School teachers require more training, whereas secondary students are moderately prepared for digital technology. The overall trend implies that educational level and institutional assistance have a beneficial influence on techno-pedagogical preparation.
Educational Implications
The findings of this study have important implications for educational policy, teacher preparation, and institutional growth. The evidence shows that, while technological adoption is increasing, its efficient implementation is dependent on pedagogical skill, infrastructure preparation, and ongoing support systems.
1. Teachers' Professional Development: Institutions must implement ongoing faculty development programs that focus on digital pedagogy, AI-integrated tools, and learning management systems (LMS). Targeted seminars can help to overcome the skill gap that exists between school and college educators.
2. Digital Literacy Integration: Digital literacy should be integrated into the curriculum at all levels, particularly in schools, to provide pupils with early exposure to technology-enhanced learning. This method lowers future opposition and increases digital confidence.
3. Infrastructure and Tech Support: Reliable internet connectivity, updated software, and well-maintained ICT laboratories are critical for successful deployment. Institutions must ensure equitable access to digital resources in order to avert a growing digital divide.
4. Policy-level Support: Educational administrators and policymakers should incorporate technological pedagogical criteria into institutional quality frameworks. Policy changes can create incentives for digital innovation and foster collaboration between technology suppliers and academic institutions.
5. Pedagogic Innovation: Teachers should be encouraged to create teaching tactics based on the TPACK (Technological Pedagogical Content Knowledge) and SAMR (Substitution-Augmentation-Modification-Redefinition) models to increase student engagement and higher-order thinking.
6. Student Orientation and Motivation: Students need orientation sessions to help them prepare for online and blended learning formats. Institutions should encourage digital accountability, teamwork, and self-directed learning habits.
7. Equity and Inclusion: The study's findings emphasize the importance of addressing imbalances in access and training across institutions and socioeconomic categories. Inclusive policies and digital equity initiatives may ensure that no student or teacher falls behind.
Conclusion
The study indicates that techno-pedagogical initiation in educational settings has progressed beyond experimentation to the point of institutional need. With 78% of teachers and 65% of students positively engaged in digital teaching-learning methods, the trend demonstrates a rising acceptance of technology as a necessary component of education. However, impediments such as insufficient training, technical restrictions, and opposition to change continue to prevent the full fulfilment of its promise. The demographic research found that postgraduate students and college lecturers have greater levels of digital readiness than secondary students and school teachers, stressing the importance of educational level and institutional context in determining digital competence. Overall, the study reinforces the importance of proactively supporting techno-pedagogical transition through training, legislative frameworks, and infrastructure investments. Effective technology integration into pedagogy not only improves teaching quality and learner engagement, but it also aligns education with the needs of the digital and AI-driven era.
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