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Abstract 

Quality education hinges on how effectively schools connect knowledge to life, nurture higher-order thinking, and 

personalize learning. In India, curricular reforms from the Vedic tradition to the National Curriculum Framework (NCF-

2005) and subsequent policy directions have emphasized learner-centred pedagogy, assessment flexibility, and 

contextualized learning (NCERT, 2005). Meanwhile, rapid advances in information and communication technologies 

(ICT) have transformed the world outside classrooms—often outpacing school practices. This paper reframes ICT 

integration as a techno-pedagogical endeavour rather than a hardware-first initiative. Synthesizing research on teachers’ 

attitudes, anxiety, and self-efficacy (e.g., Loyd & Gressard, 1986; Delcourt & Kinzie, 1993; Bandura, 1994) alongside 

established integration frameworks (Mishra & Koehler, 2006), it argues for ICT as a core component in pre-service 

teacher education. The paper proposes a structured competency map, school–university partnerships for authentic 

practice, and assessment strategies that value design, facilitation, and evidence of impact on learning. It concludes with 

a pragmatic roadmap to move from “ICT awareness” to confident, contextualized and ethical techno-pedagogy. 
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Introduction 

Educational progress is inseparable from the pedagogy it enacts. While Indian schooling has historically valued holistic 

development, contemporary learners inhabit digital ecosystems that are interactive, multimodal, and on-demand. When 

classroom experiences lag behind these realities, motivation and engagement suffer. The task before teacher education, 

therefore, is not merely to teach “about” technology but to cultivate techno-pedagogues—teachers who judiciously 

orchestrate content, pedagogy, and technology to advance meaningful learning (Mishra & Koehler, 2006). 

NCF-2005 highlights four enduring priorities: (a) connecting knowledge to life outside school, (b) shifting from rote to 

knowledge construction, (c) broadening experiences for whole-child development, and (d) flexible, fair assessment 

(NCERT, 2005). ICT, when thoughtfully integrated, strengthens each priority by widening access to information, 

enabling collaborative inquiry, and supporting authentic assessment. 

Why ICT Integration Must Be Pedagogy-Led 

Technology influences learning by (i) expanding human capabilities for participation in social, economic, and civic life, 

and (ii) enabling new ways of creating, curating, and using information. Yet, access alone does not guarantee learning 

gains. The decisive factor is how teachers design tasks, scaffold thinking, and assess understanding with technology in 

context—school stage, subject demands, learner diversity, and available infrastructure. Research consistently shows that 

teacher attitudes, anxiety, and self-efficacy shape uptake and sustained use (Loyd & Gressard, 1986; Delcourt & Kinzie, 

1993; Yushau, 2006). 

Principle: Pedagogy first; technology purposefully aligned to content and learner needs. 
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Evidence on Attitudes, Anxiety, and Self-Efficacy 

Decades of studies show that teachers’ attitudes toward computers shape uptake; computer anxiety can inhibit adoption; 

and self-efficacy strongly predicts sustained use (Loyd & Gressard, 1986; Delcourt & Kinzie, 1993). Yushau (2006) 

synthesizes earlier work and classroom cases to note that anxiety and limited experience depress adoption, while positive 

mastery experiences raise confidence. 

Bandura’s (1994) self-efficacy theory identifies four sources for building confidence—mastery experiences, vicarious 

experiences, social persuasion, and regulation of affect/physiological states. Well-designed coursework and positive 

mastery experiences reduce anxiety and build efficacy, but one-off “tools” classes rarely transfer to classroom practice. 

Lasting change emerges when pre-service teachers plan, teach, and reflect with technology in authentic settings, observe 

effective models, and receive targeted feedback (Bandura, 1994; Delcourt & Kinzie, 1993). 

Implication for pre-service programmes: give candidates repeated, scaffolded performance attainments (design → 

teach → analyze evidence of learning), vicarious experiences (seeing mentors use ICT), and persuasive feedback—

precisely the sources Bandura (1994) identifies for efficacy growth. 

A Practical Framework: TPACK-in-Action 

TPACK (Technological, Pedagogical, and Content Knowledge) frames integration as the dynamic alignment of: 

 C (Content): disciplinary concepts and likely misconceptions, 

 P (Pedagogy): strategies, assessment, and learner support, 

 T (Technology): both digital (devices, apps, networks) and conventional tools. 

Mishra and Koehler (2006) emphasize that effective technology use is inseparable from pedagogy and content; 

it must be designed together rather than bolted on. 

Working heuristics for novices (derived from TPACK): 

1. Start from content goals: What must students understand or do? 

2. Choose the pedagogy: inquiry, modelling, debate, simulation, design-make-test, etc. 

3. Select technology that amplifies the pedagogy: e.g., simulations to surface misconceptions in science; 

collaborative documents for peer feedback in languages; data tools for geography fieldwork (Mishra & Koehler, 

2006). 

Approaches to ICT Integration in Teacher Education 

Existing pathways can be blended into a developmentally sequenced program: 

1. ICT Skills Development – Foundational operations, productivity tools, media creation, safe/ethical use. 

Risk if isolated: skills without classroom transfer (Yushau, 2006). 

2. ICT–Pedagogy Integration – Candidates design learning sequences where technology enables specific 

outcomes (e.g., concept formation via simulations, formative assessment via quizzes with item analysis). 

3. Subject-Specific Embedding – Methods courses model discipline-authentic tasks (e.g., data-logging 

in science; GIS in social science; visual proof tools in mathematics; storyboards and podcasts in languages). 

http://www.jetir.org/


© 2016 JETIR October 2016, Volume 3, Issue 10                                                     www.jetir.org (ISSN-2349-5162) 

JETIR1701D77 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 900 
 

4. Practice-Driven Application – School placements require ICT-enabled lessons, evidence of impact, 

and reflective critique. Candidates adapt to real constraints (devices, bandwidth, schedules) and differentiate for 

diverse learners (Delcourt & Kinzie, 1993; Bandura, 1994). 

Findings across these strands converge: programmes that emphasise only theory or one skills course rarely achieve 

classroom transfer; coherent sequencing plus authentic practice is essential (Delcourt & Kinzie, 1993; Yushau, 2006). 

Competency Map for Pre-Service Teachers (Illustrative) 

Domain Competency Demonstrable Evidence (Assessment) 

Digital Operations & 

Safety 

Manage devices, platforms; ensure data 

privacy and accessibility 

Checklists; micro-credentials; accessibility 

audit 

Learning Design 

(TPACK) 

Align tools with content goals and 

pedagogy 

Annotated lesson plans linking C-P-T decisions 

(Mishra & Koehler, 2006) 

Facilitation & 

Inclusion 

Orchestrate collaboration; adapt for diverse 

learners (UDL mindset) 

Video-based observation rubric; differentiation 

artifacts 

Assessment for 

Learning 

Use tech for formative assessment & 

feedback loops 

Item-analysis reports; student work with 

feedback cycles 

Professional Growth 

& Ethics 

Networked PD; academic integrity; AI-use 

policies 

Reflective journals; policy briefs; participation 

in a PLC 

 

Addressing Persistent Gaps 

Common challenges include: over-emphasis on theory vs. practice, misalignment between teacher-education syllabi and 

school curricula, short course durations, limited infrastructure and maintenance support, and weak modelling by faculty. 

Programmes can respond by: 

 Embedding ICT across methods, not as an add-on (Mishra & Koehler, 2006). 

 Guaranteeing minimum practice quotas (e.g., ≥3 designed–taught–analysed ICT lessons per 

placement) to build mastery experiences (Bandura, 1994). 

 School–University compacts aligning lab facilities, schedules, and support. 

 Faculty development so candidates witness effective modelling (vicarious experience) (Bandura, 

1994). 

 Assessment reform that credits design quality, facilitation skill, and evidence of learning—not just tool 

proficiency (Delcourt & Kinzie, 1993). 

From “Web-O-Gogy” to Classroom Impact 

“Webogogy” emphasizes the teacher’s evolving online role: curator, facilitator, moderator, and feedback architect (as 

summarized in Bisht, 2013). In practice this means: 

 Curating age-appropriate, credible resources and simulations; 

http://www.jetir.org/


© 2016 JETIR October 2016, Volume 3, Issue 10                                                     www.jetir.org (ISSN-2349-5162) 

JETIR1701D77 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 901 
 

 Scaffolding inquiry (prompts, checklists, rubrics); 

 Managing collaboration (roles, turn-taking, digital citizenship); 

 Making thinking visible (multimodal artefacts, portfolios); 

 Closing the loop with analytics and feedback (Mishra & Koehler, 2006). 

Policy Alignment and Indian Context 

NCF-2005 priorities align naturally with ICT-enabled, constructivist learning (NCERT, 2005). Expectations that 

secondary-stage learners should operate, evaluate, and ethically use ICT; communicate to varied audiences; and 

collaborate online imply that teacher education must privilege application and design competence over awareness alone 

(NCERT, 2005). 

Actionable Roadmap for Pre-Service Programmes 

1) Coherent Course Architecture 

 Semester 1: Foundations + micro-teaching with digital tools (mastery experiences). 

 Semester 2: Methods-embedded TPACK studios (discipline-specific design) (Mishra & Koehler, 2006). 

 Semesters 3–4: School practicum with required ICT lesson cycles, mentor observation (vicarious), and 

impact evidence (Bandura, 1994). 

2) Assessment That Matters 

 Portfolio including lesson artefacts, student samples, analytics, reflective commentary, and an 

ethics/accessibility audit (Delcourt & Kinzie, 1993). 

3) Infrastructure & Support 

 Classroom-ready kits (offline content mirrors, device carts, low-tech backups). 

 Quick-response maintenance and peer tech-mentor systems (Yushau, 2006). 

4) Culture & Continuity 

 Faculty modelling in every methods course; a shared repository of high-quality, India-relevant tasks and 

OER; partnerships with practicum schools for co-design (Mishra & Koehler, 2006; Bisht, 2013). 

Conclusion 

Preparing teachers for tomorrow’s classrooms demands more than computer literacy. It calls for confident, ethical, and 

context-aware techno-pedagogy—where content goals, pedagogy, and technology cohere to deepen understanding and 

widen participation. By providing scaffolded practice, aligned assessment, and strong school–university partnerships, 

pre-service programmes can move decisively from “ICT awareness” to learning impact (Mishra & Koehler, 2006; 

Bandura, 1994; Delcourt & Kinzie, 1993; Yushau, 2006; NCERT, 2005). 
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