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ABSTRACT 

This manuscript investigates the multifaceted barriers 

that hinder the effective integration of Information and 

Communication Technology (ICT) in government-run 

schools. Drawing on a mixed-methods survey of teachers, 

administrators, and support staff across 15 government 

schools in the Rajasthan state of India, the study identifies 

infrastructural, pedagogical, organizational, and socio-

cultural obstacles to ICT adoption. Key findings reveal 

that inadequate infrastructure, limited teacher training, 

lack of technical support, rigid curricula, and resistance 

to change collectively undermine ICT initiatives.  

 

Fig.1 Barriers to ICT Integration,Source([1]) 

Through thematic and statistical analysis, the research 

categorizes barriers into five principal domains and 

assesses their relative impact. Recommendations include 

targeted investment in hardware and connectivity, 

comprehensive in-service teacher development, 

decentralized technical support systems, curriculum 

reform to embed ICT meaningfully, and community 

engagement to foster positive attitudes toward digital 

education. The study concludes that overcoming these 

barriers requires a concerted policy effort, sustained 

funding, and participatory implementation strategies to 

realize the potential of ICT for enhancing learning 

outcomes in government schools. 
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INTRODUCTION 

Over the past two decades, ICT has emerged as a 

transformative force in education, promising to enrich 

teaching practices, personalize learning, and equip students 

with 21st-century skills. Governments worldwide have 

invested heavily in computer labs, interactive whiteboards, 

and digital content repositories, yet the realization of these 

investments often falls short of expectations—particularly in 

resource-constrained government schools. In India, flagship 

initiatives such as the Sarva Shiksha Abhiyan (SSA) and the 

Digital India programme underscore the centrality of ICT in 

national educational reform agendas. Despite policy 

mandates and funding, government schools frequently 
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grapple with persistent challenges that impede the meaningful 

integration of technology into classroom pedagogy. 

 

Fig.2 Integration in Government Schools,Source([2]) 

Understanding these barriers is critical for policymakers, 

educational planners, and school leaders aiming to harness 

ICT’s potential to improve student engagement, foster 

collaborative learning, and bridge the digital divide. While 

private and international schools in urban centers have 

charted successful ICT trajectories, government schools—

especially in rural and semi-urban regions—continue to 

report low utilization rates, superficial adoption, and teacher 

reluctance. This study probes the specific obstacles 

encountered by stakeholders within government schools, 

using empirical survey data to map the landscape of 

infrastructural deficits, capacity gaps, organizational 

constraints, and socio-cultural dynamics that stymie ICT 

uptake. 

The objectives of this research are threefold: (1) to identify 

and categorize the primary barriers to ICT integration in 

government schools; (2) to evaluate the relative severity of 

each barrier from the perspective of key actors (teachers, 

administrators, support staff); and (3) to propose actionable 

strategies for mitigating these obstacles. By illuminating the 

lived experiences of practitioners on the frontlines of digital 

education, the study seeks to inform targeted interventions 

that align with the realities of government school contexts. 

LITERATURE REVIEW 

The literature on ICT integration in education delineates a 

spectrum of facilitating factors and impediments, with 

infrastructural readiness often cited as the foundational 

requirement (Pelgrum, 2001). In low-resource settings, 

unreliable electricity supply, inadequate computer-to-student 

ratios, and poor internet connectivity emerge as critical issues 

(Leach & Zinn, 2013). Government schools, which serve the 

majority of students in developing nations, disproportionately 

suffer from these deficits, compromising their ability to 

implement sustained ICT-driven pedagogical reforms 

(Unwin, 2008). 

Beyond infrastructure, teacher preparedness deeply 

influences ICT adoption. According to Ertmer (1999), “first-

order” barriers such as hardware and software availability are 

compounded by “second-order” barriers related to teacher 

beliefs, attitudes, and self-efficacy. Many studies document 

that without robust pre-service and in-service training, 

teachers lack confidence in integrating technology into lesson 

design, leading to underutilization of even available resources 

(Ertmer et al., 2012; Tondeur et al., 2008). Moreover, training 

programs often emphasize technical skills over pedagogical 

integration, failing to model technology-enhanced 

instructional strategies (Law et al., 2008). 

Organizational factors within schools further shape ICT 

outcomes. Leadership support, distributed responsibility for 

technology management, and the presence of ICT champions 

correlate positively with successful integration (Dexter et al., 

2011). In contrast, rigid hierarchies, centralized decision-

making, and superficial top-down directives tend to frustrate 

teacher autonomy and innovation (Fullan, 2007). 

Government schools, which operate under prescriptive 

administrative regimes, may lack the flexibility to experiment 

with ICT-driven curricula or to allocate time for collaborative 

teacher planning (Ghavifekr & Rosdy, 2015). 
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Curricular constraints represent another barrier category. 

National or state curricula that remain text-focused and 

examination-driven leave little space for project-based or 

technology-enabled learning experiences (Mishra & Koehler, 

2006). Teachers juggling prescribed syllabi and high-stakes 

testing environments often prioritize content coverage over 

technology integration, perceiving ICT as an extracurricular 

add-on rather than a core pedagogical tool (Cuban et al., 

2001). 

Finally, socio-cultural dimensions—including community 

attitudes, parental expectations, and digital literacy levels—

mediate the uptake of ICT. In some rural contexts, technology 

is viewed with suspicion or as a distraction from traditional 

learning values (Selwyn, 2004). When parents and local 

stakeholders lack familiarity with ICT benefits, schools 

encounter resistance when seeking to expand computer lab 

hours or invest in digital content subscriptions. 

Collectively, these studies underscore that barriers to ICT 

integration are interdependent and context-specific. Yet, few 

have systematically surveyed multiple stakeholder groups 

within government school ecosystems to rank and prioritize 

these obstacles. This study addresses that gap by eliciting 

perceptions from teachers, administrators, and technical staff 

to construct a composite barrier profile and inform 

contextually relevant policy interventions. 

METHODOLOGY 

A descriptive survey design was adopted to capture 

stakeholder perceptions of ICT integration barriers. This 

quantitative approach, supplemented with open-ended 

responses, facilitated both statistical ranking and thematic 

analysis. The research was conducted between January and 

March 2025 across 15 government secondary schools in 

Rajasthan, selected through stratified random sampling to 

represent urban, semi-urban, and rural contexts. Ethical 

approval was obtained from the University of Rajasthan’s 

Education Research Ethics Committee, and informed consent 

was secured from all participants. 

Population and Sample:  

The target population comprised teachers (n = 350), school 

principals/vice-principals (n = 15), and ICT support staff (n = 

15) across the selected schools. A purposive sampling 

technique was employed to ensure representation of science, 

humanities, and vocational faculty among teachers. The 

survey achieved a response rate of 85%, with valid responses 

from 298 teachers, all 15 administrators, and 13 support staff. 

Instrument Development:  

A structured questionnaire was developed based on an 

extensive literature review. The instrument consisted of: 

1. Demographic Profile: Role, teaching experience, 

subject area, and prior ICT training. 

2. Barrier Items: Thirty barrier statements across five 

domains—infrastructure, teacher capacity, 

organizational support, curriculum alignment, and 

socio-cultural factors—rated on a five-point Likert 

scale (1 = Not a Barrier; 5 = Major Barrier). 

3. Open-Ended Questions: Participants elaborated on 

the top two barriers in their context and suggested 

remedial strategies. 

The questionnaire underwent face validity checks by five 

experts in educational technology and pilot testing with 30 

teachers outside the main sample. Cronbach’s alpha for the 

barrier scales ranged from 0.78 to 0.85, indicating acceptable 

internal consistency. 

Data were collected both online (Google Forms) and in 

person, depending on connectivity constraints. Completed 

instruments were anonymized and aggregated for analysis. 

RESEARCH CONDUCTED AS A SURVEY 

The core of this research hinged on the stakeholder survey, 

designed to elicit quantitative ratings and qualitative insights 

on ICT integration barriers. The following steps were 

undertaken: 

1. Sampling and Administration: 
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o Stratification: Schools were stratified by 

location (urban, semi-urban, rural) to 

ensure diversity. 

o Distribution Modes: In urban schools, 

surveys were disseminated electronically. 

In semi-urban and rural settings, printed 

copies were administered by research 

assistants. 

o Time Frame: Data collection spanned four 

weeks, with follow-up reminders issued 

after two weeks. 

2. Questionnaire Structure: 

o Barrier Domains: Infrastructure (7 items), 

Teacher Capacity (8 items), Organizational 

Support (6 items), Curriculum Alignment 

(5 items), Socio-Cultural (4 items). 

o Qualitative Prompts: Participants 

described how barriers manifested in daily 

practice and proposed context-specific 

solutions. 

3. Response and Data Cleaning: 

o Response Rate: Of 380 distributed 

questionnaires, 326 were returned (85.8% 

return rate). After screening for incomplete 

responses, 326 valid cases remained. 

o Data Entry: Electronic responses auto-

populated the database; printed responses 

were manually entered and double-checked 

for accuracy. 

o Handling Missing Data: Missing Likert 

responses (<2% of total) were imputed 

using median substitution for the affected 

item. 

4. Analysis Plan: 

o Quantitative: Descriptive statistics 

(means, standard deviations) were 

computed for each barrier item. Domain 

scores were averaged to determine the 

relative weight of each barrier category. 

One-way ANOVA tested for differences in 

perceptions across stakeholder groups and 

school locations. 

o Qualitative: Open-ended responses were 

coded thematically. Recurring themes were 

identified within each domain to enrich 

quantitative findings. 

This structured survey approach provided a robust dataset for 

triangulating stakeholder perceptions and producing both 

granular and aggregated barrier profiles. 

RESULTS 

Descriptive Statistics:  

Table 1 summarizes mean barrier ratings by domain (1 = 

negligible barrier; 5 = critical barrier). 

Infrastructure emerged as the most severe barrier (M = 4.32), 

followed by teacher capacity (M = 4.05). Socio-cultural 

factors, while still significant, ranked lowest. 

Domain Breakdown: 

• Infrastructure: Unstable electricity (M = 4.50) and 

lack of reliable internet (M = 4.45) were rated as 

critical barriers by over 90% of respondents. 

Insufficient hardware (computer-to-student ratio) 

also scored highly (M = 4.30). 

• Teacher Capacity: 82% of teachers reported 

inadequate ICT pedagogical training (M = 4.20). 

Self-efficacy in designing technology-enhanced 

lessons was low (M = 3.95). 

• Organizational Support: Absence of a dedicated 

ICT coordinator (M = 4.10) and limited decision-
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making autonomy for teachers (M = 3.85) were 

prominent barriers. 

• Curriculum Alignment: Teachers noted that the 

prescribed syllabus left little room for ICT-based 

projects (M = 3.70). High-stakes examinations 

drove a focus on rote learning over digital creativity. 

• Socio-Cultural Factors: Community unfamiliarity 

with educational technology (M = 3.40) and parental 

skepticism about screen time (M = 3.05) were 

reported. 

Stakeholder Comparisons:  

One-way ANOVA revealed significant differences in barrier 

perceptions across stakeholder roles (F(2, 323) = 5.42, p < 

.01). Administrators rated organizational support barriers 

higher than teachers, while support staff emphasized 

infrastructure challenges more than other groups. Post-hoc 

Tukey tests confirmed these pairwise differences. 

Thematic Insights:  

Qualitative coding surfaced key subthemes: 

• Maintenance Delays: Broken hardware remained 

unrepaired for months due to bureaucratic 

procurement processes. 

• Training Gaps: One-off workshops lacked follow-

up coaching, leaving teachers unable to transfer 

skills to classroom contexts. 

• Policy-Implementation Mismatch: Centralized 

technology policies often failed to account for local 

resource realities, resulting in tokenistic ICT 

rollouts. 

• Community Engagement Deficit: Schools rarely 

involved Parent-Teacher Associations in 

discussions about ICT investments, leading to 

misaligned expectations. 

These themes underscored the complex interplay between 

structural limitations and human factors in obstructing ICT 

integration. 

CONCLUSION 

This study illuminates the complex barrier ecosystem 

confronting ICT integration in government schools, revealing 

that infrastructural deficiencies and teacher capacity 

constraints constitute the most formidable obstacles. While 

organizational support, curricular rigidity, and socio-cultural 

factors also impede technology adoption, they often derive 

from or exacerbate foundational resource and training gaps. 

Implications for Policy and Practice: 

1. Infrastructure Investment: Prioritize stable power 

supply solutions (e.g., solar backup systems) and 

scalable broadband connectivity initiatives, 

particularly in rural and semi-urban schools. 

2. Sustained Professional Development: Transition 

from one-off technical workshops to 

comprehensive, ongoing teacher coaching models 

that emphasize pedagogical integration and peer 

collaboration. 

3. Decentralized Technical Support: Establish 

district-level ICT resource centers to ensure timely 

hardware maintenance, software updates, and user 

support. 

4. Curricular Reform: Embed ICT competencies and 

project-based assignments within the core 

curriculum, aligning assessment frameworks to 

reward digital skill application. 

5. Community Engagement: Involve parents, local 

leaders, and community organizations in ICT 

planning and resource allocation to build shared 

ownership and address socio-cultural reservations. 

Limitations and Future Research:  

The study’s focus on a single Indian state limits 
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generalizability; future research should replicate this survey 

across diverse regional contexts. Additionally, longitudinal 

designs could track the impact of targeted interventions on 

barrier reduction and student learning outcomes. 

Final Remarks:  

Bridging the digital divide in government schools demands 

more than hardware provision; it necessitates an ecosystem 

approach that aligns infrastructure, capacity-building, policy, 

and community engagement. By systematically addressing 

the barriers identified herein, stakeholders can transform 

government schools into dynamic, technology-enabled 

learning environments that prepare students for the demands 

of the digital age. 
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