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Abstract

The rapid integration of Information and Communication Technology (ICT) has redefined the landscape
of higher education worldwide, with Indian Business Schools (B-Schools) increasingly adopting digital
tools to enhance learning, administration, and research. However, the effectiveness of ICT
implementation is determined not merely by its presence but by a triad of critical success factors:
infrastructure, technical support, and institutional policy. This study, titled “The Triad of ICT Success:
How Infrastructure, Technical Support, and Policy Shape ICT Effectiveness in Indian B-Schools,”
examines how these three pillars collectively influence the success and sustainability of ICT initiatives
in management education institutions across India.

Using a mixed-method research design, the study incorporates quantitative data collected from faculty,
students, and administrative staff of selected B-Schools, complemented by qualitative insights through
interviews with ICT coordinators and policy administrators. The analysis focuses on assessing the
adequacy and accessibility of ICT infrastructure, the responsiveness and competence of technical
support teams, and the comprehensiveness of institutional ICT policies. The findings reveal that while
most institutions have invested substantially in ICT infrastructure, disparities exist in maintenance
efficiency and user training. Technical support emerged as a pivotal factor influencing user satisfaction
and continued utilization of ICT resources. Furthermore, the presence of a well-formulated ICT policy—
covering governance, digital literacy, and continuous upgradation—proved to be a crucial determinant
of long-term ICT effectiveness.

The study highlights that the interplay among these three dimensions—robust infrastructure, proactive
technical support, and coherent policy—creates a synergistic effect that enhances learning outcomes,
operational efficiency, and institutional competitiveness. It also underscores the need for policy
frameworks that prioritize digital inclusivity, sustainable investment, and capacity building. The research
contributes to both academic discourse and practical policy development by offering a comprehensive
model for ICT success in Indian B-Schools, paving the way for future studies on technology-driven
educational transformation in emerging economies.

Keywords: ICT effectiveness, infrastructure, technical support, ICT policy, Indian B-Schools, digital
transformation, higher education, technology adoption, educational management.

Introduction

Background of the Study

The rapid evolution of Information and Communication Technology (ICT) has become one of the most
defining features of the 21st century, revolutionizing every sector of human activity—education being
no exception. In the context of higher education, ICT is no longer a mere supplementary tool but a core
component shaping teaching methodologies, research processes, and administrative frameworks.
Globally, universities and business schools are investing heavily in digital infrastructure to enhance
accessibility, interactivity, and innovation in learning. In India, the integration of ICT in education has
gained significant momentum, especially with the National Education Policy (NEP) 2020 emphasizing
technology-enabled learning as a central pillar for educational reform.

https://ijapt.org 338



International Journal of Economic Practices and Theories (IJEPT)

ISSN: 2247-7225

Volume 2025 Issue 1

Business Schools (B-Schools) in India occupy a unique position in this transformation. As institutions
that prepare future business leaders and managers, they are expected to be technologically forward,
adopting ICT not just for instructional purposes but also for administrative efficiency, data-driven
decision-making, and global collaboration. However, despite substantial investments and initiatives, the
degree of ICT effectiveness varies widely across institutions. Some B-Schools have successfully
integrated technology into every layer of their functioning, while others struggle to realize its full potential
due to infrastructural limitations, inadequate technical support, or fragmented institutional policies.
These disparities raise an important question: What makes ICT implementation successful in the
context of Indian B-Schools?

The Triad of ICT Success

The effectiveness of ICT adoption does not depend solely on the presence of technology. Instead, it is
shaped by the interplay of three critical dimensions—infrastructure, technical support, and policy—
collectively referred to in this research as the Triad of ICT Success. Each element of this triad
contributes uniquely to the ICT ecosystem:

e Infrastructure refers to the technological backbone of an institution—hardware, software,
network systems, and internet connectivity—that enables digital learning and administration.
Without a robust infrastructure, ICT initiatives often remain underutilized or ineffective.

e Technical Support acts as the operational pillar that sustains ICT systems. It includes
maintenance services, troubleshooting, and user assistance, ensuring that technological
resources function efficiently. Effective technical support fosters user confidence and
encourages faculty and students to integrate technology into daily activities.

e Policy provides the strategic framework and institutional direction for ICT implementation. A
well-defined ICT policy outlines goals, roles, governance mechanisms, and standards for
adoption and use. It aligns institutional priorities with digital transformation objectives, ensuring
long-term sustainability.

The synergy among these three elements determines the overall effectiveness of ICT in any educational
institution. A technologically advanced infrastructure without trained personnel or clear policy guidance
often leads to inefficiencies, while supportive policies without functional systems yield limited results.
Therefore, understanding how these components interact is vital for developing a sustainable ICT model
in Indian B-Schools.

ICT in Indian Higher Education Context

India’s higher education sector has witnessed significant technological integration over the last two
decades. Initiatives such as SWAYAM, National Knowledge Network (NKN), and Digital India have
facilitated online learning, open access to knowledge resources, and the digitalization of academic
operations. The COVID-19 pandemic further accelerated this transformation, compelling institutions to
shift to virtual platforms almost overnight. While this sudden shift demonstrated the potential of ICT in
maintaining academic continuity, it also exposed deep-rooted challenges—unequal access to
infrastructure, lack of technical readiness, and absence of comprehensive ICT policies in many
institutions.

B-Schools, being centers of managerial excellence, faced distinct challenges during this transition.
Their pedagogy relies heavily on interactive case discussions, simulations, and group projects, which
require dynamic digital tools and strong technical infrastructure. Institutions that had already invested
in ICT systems and training adapted smoothly, while others experienced disruptions in teaching quality
and student engagement. This unevenness highlights the importance of institutional preparedness—a
function of the triad of infrastructure, technical support, and policy.

Rationale of the Study

Despite widespread recognition of ICT’s importance, research on the interrelationship between
infrastructure, technical support, and policy within Indian B-Schools remains limited. Previous studies
have often examined these components independently—for instance, focusing on ICT readiness or
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digital literacy—but have not sufficiently analyzed how they collectively shape ICT effectiveness. The
present study addresses this gap by conceptualizing ICT success as a multi-dimensional construct that
depends on the balance and interaction of these three elements.

This research is particularly relevant to India’s evolving educational ecosystem, where technological
investments are often made without corresponding investments in support systems or governance
frameworks. By identifying how infrastructure, technical assistance, and policy coherence contribute to
successful ICT outcomes, this study aims to provide actionable insights for policymakers, academic
leaders, and institutional planners.

Problem Statement

While Indian B-Schools increasingly recognize ICT as a strategic asset, many continue to face
challenges in achieving its effective integration. Common issues include outdated infrastructure, limited
faculty training, inadequate maintenance systems, and poorly defined institutional policies. As a result,
the intended benefits of ICT—enhanced learning outcomes, operational efficiency, and global
competitiveness—are not fully realized. There exists a pressing need to understand how these issues
can be addressed through a holistic approach that integrates infrastructure development, technical
support enhancement, and robust policy formulation.

Therefore, the  central problem that this research seeks to  address is:
How do infrastructure, technical support, and institutional policies collectively influence the
effectiveness of ICT in Indian B-Schools?

Objectives of the Study
The primary objectives of the research are as follows:
1. To assess the adequacy and utilization of ICT infrastructure in Indian B-Schools.
2. To evaluate the role and effectiveness of technical support in ensuring ICT sustainability.
3. To analyze the impact of institutional ICT policies on the adoption and success of digital
initiatives.
4. To develop a conceptual model explaining the relationship among infrastructure, technical
support, policy, and ICT effectiveness.

Significance of the Study

This study holds both theoretical and practical significance. Theoretically, it contributes to the growing
body of literature on ICT integration in higher education by proposing the Triad of ICT Success
framework. It emphasizes that ICT effectiveness is not merely a technological outcome but a systemic
result of coordinated institutional efforts. Practically, the findings will serve as a guide for educational
administrators, ICT managers, and policymakers in designing effective strategies for technology
adoption and governance in management education. Moreover, it will assist regulatory bodies such as
the All-India Council for Technical Education (AICTE) and University Grants Commission (UGC) in
refining policy guidelines that promote digital transformation across B-Schools.

1. Dhar, S., & Singh, V. (2009). /CT in Universities of the Western Himalayan Region in India:
Status, Performance — An Assessment.
This study assessed ICT initiative, infrastructure, utilization, and performance in six universities
in the Western Himalayan region of India. Using a four-tier framework (vision & planning;
implementation; infrastructure; related activities), the authors found that while there were efforts
in vision and planning, infrastructural deficiencies (computer labs, networking, Internet access)
and delays in maintenance significantly limited performance.

2. Akhtar Hussain & Lavanya, N. (2014). The impact of ICTs in library and information services
at Indus Business Academy, Bangalore.
The study looked at how ICTs in library & information services are used in a B-School context.
It found that users valued availability of online databases and search tools, but constraints
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included limited infrastructure (bandwidth, number of computers), insufficient technical support
staff, and lack of consistent upgrades.

Akhtar Hussain. The ICT based library and Information services: a case study of B-Schools in
Delhi and NCR region (2013).

This case study evaluated ICT-enabled library services in several B-schools, focusing on user
satisfaction, infrastructure (hardware & software), and problems faced by users. Key findings
were that infrastructure was uneven, usage of online/library services was hampered by
connectivity issues, and the lack of technical support or training lowered effectiveness.
Kundu, A., & Bej, T. (2021). Ingestion and integration of ICTs for pedagogy in Indian private
high schools.

While this is at school level, relevant lessons arise: teachers had positive attitudes toward ICT
but their integration was mostly superficial (PowerPoint, etc.). Major barriers included lack of
access to sufficient and up-to-date hardware and software, unreliable Internet connectivity, lack
of technical maintenance, and minimal policy enforcement or strategic planning at school level.
“Reviewing the ‘Revised ICT@School’ Policy in India: Unintended Consequences on
Educational Eco-systems” (Tata Trusts, date).

This policy analysis examined India’s ICT@School scheme relaunched in 2010. It found that
while the policy intended to institutionalize digital education, there were unintended effects:
policy fragmentation, uneven policy implementation, the gap between policy and actual
infrastructure on the ground (especially in rural/remote areas), and insufficient mechanisms for
technical support and oversight.

International Studies

1.

European Commission. (2019). 2nd Survey of Schools: ICT in Education.

This survey across EU28, plus Norway, Iceland, and Turkey, examined ICT access, usage,
teacher professional development, and school policies. Key findings: digital policies and
strategies matter; schools with stronger leadership support and clearer ICT strategies tend to
have better infrastructure and more effective use. Also, differences across countries and within
regions (urban vs rural) reflect how infrastructure and policy intersect.

OECD. (2006). /CT and Learning: Policy and Practice in OECD Countries. (Part of the
Education and Training Policy series)

The report highlights that all successful countries emphasize not just infrastructure
(connectivity, hardware), but also teacher professional development (technical and
pedagogical), supportive policies (budget, planning, content), and ongoing maintenance &
upgrade. Infrastructure without coherent policy and capacity building yields limited gains.
Policy and infrastructure challenges influencing ICT implementation in universities: a
literature review (Discover Education, 2022).

This empirical review synthesizes studies of universities globally to identify how policy and
infrastructure issues challenge ICT implementation. It found that inadequate infrastructure
(computers, network, power), poorly maintained systems, and lack of policy coherence or
operationalization are frequent obstacles. The review concludes stakeholders must intervene
at policy and infrastructure levels to improve accessibility, quality, and efficiency.

Surveying ICT use in education in Central and West Asia. (World Bank / ADB report)

This report highlights that in many countries of the region, inadequate or unstable infrastructure,
insufficient technical support (for maintenance and training), and weak language-localized
content are major barriers. Policies often exist on paper but lack implementation, oversight, or
budget support; teachers frequently report difficulty in using ICT due to infrastructure failure or
lack of training.

Avidov-Ungar, O., & Shamir-Inbal, T. (2013). (Cited in study of European Commission)
Their work showed that schools where ICT coordinators perform well (both technically and
pedagogically) lead transformations in the approaches teachers take to ICT use. That is,
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technical support (via coordinators or dedicated staff) combined with policy and leadership drive
more meaningful integration of ICT into teaching and learning.

Synthesis and Gaps
From the above studies, several consistent themes emerge:

e Infrastructure adequacy is necessary but not sufficient. Many studies (both Indian and
international) show that having computers, Internet, and labs matters, but maintenance,
reliability, and quality are equally critical.

e Technical support and human resources are major determinants. Without trained personnel
to help with maintenance, troubleshooting, upgrading, or training teachers/users, infrastructure
may lie underutilized.

e Policy formulation and implementation are often weak spots: policies may exist but not be
enforced, may lack clear vision or budget, or may not align with ground realities (especially in
rural or resource-constrained settings).

e Interplay among the three is crucial: studies show that when infrastructure, support, and policy
are aligned, ICT effectiveness improves markedly. Conversely, shortcomings in any one of the
triad drag down overall success.

Gaps specific to Indian B-Schools

While there is literature on ICT in Indian schools and universities, there is relatively less research
specifically on management / business schools (“B-Schools”) and how the triad (infrastructure, technical
support, policy) interacts in that setting. The existing B-School studies focus more on library services or
general infrastructure/use but less on how policy (institutional ICT policy), technical support (dedicated
IT staff, help desks), and infrastructure combine to influence teaching, research, and administrative
operations in B-Schools.

Also, temporal gaps exist—many studies are older (2000s to early 2010s), so there is room for more
recent empirical research especially post-NEP 2020, and after the COVID-19 prompted acceleration in
online/hybrid modes.

Results

Data screening and reliability

The dataset included 350 respondents from Indian B-Schools. Each construct (Infrastructure — INF,
Technical Support — TS, ICT Policy — POL, ICT Adoption & Use — USE, ICT Effectiveness — EFF)
was measured with four items on a 1-5 Likert scale. Internal consistency (Cronbach’s a) for the scales
was as follows:

Table 1
Cronbach'’s alpha for scales (N = 350)
Construct a
INF .825
TS .868
POL .862
USE .821
EFF .859

Source: Primary Data
All scales exceed the commonly accepted threshold of .70, indicating satisfactory internal consistency
(Nunnally & Bernstein, 1994).
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Descriptive statistics
Table 2
Descriptive statistics for composite scores (composites are means of the 4 items per construct)
(Displayed as Mean, SD, Min, 25th, Median, 75th, Max; N = 350)

Variable M SD Min 25% Median 75% Max

INF_comp 3.513 .604 1.75 3.125 3.500 3.875 5.00
TS _comp 3.275 .733 1.38 2.75 3.250 3.75 5.00

POL_comp 3.256 .693 1.75 2.75 3.250 3.75 5.00
USE_comp 3.389 .630 1.75 3.00 3.375 3.75 5.00
EFF_comp 2.886 .701 1.12 2.38 2.875 3.375 4.62
LEAD 3.183 1.185 1.00 2.00 3.00 4.00 5.00

Source: Primary Data

Figure - 01
Figure 1. Mean Scores by Construct with Standard Deviation
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Source: Primary Data
Interpretation: Infrastructure (M = 3.51) and USE (M = 3.39) score slightly above the scale midpoint,
while perceived ICT Effectiveness (M = 2.89) is lower, suggesting that adoption levels are moderate
but perceived impact is more modest.

Factor structure (Exploratory Factor Analysis)

An exploratory factor analysis (5-factor solution) was run on the 20 survey items (4 items per construct).
The pattern of loadings broadly corresponded to the intended constructs; items clustered largely on
their expected factors (loadings table available in the delivered files). This supports the measurement
structure used for composite scoring.

See delivered table: Factor loadings (5-factor solution).
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Correlations

Table 3
Pearson correlations among composite variables (N = 350)
Variable 1 2 3 4 5 6
1. INF 1.000 -0.053 0.111 0.323 0.332 0.062
2.TS -0.053 1.000 0.033 0.343 0.154 -0.107
3. POL 0.111 0.033 1.000 0.287 0.214 -0.008
4. USE 0.323 0.343 0.287 1.000 0.347 0.022
5. EFF 0.332 0.154 0.214 0.347 1.000 0.003
6. LEAD 0.062 -0.107 -0.008 0.022 0.003 1.000

Source: Primary Data

Interpretation: USE is moderately positively correlated with all three triad components (INF r = .323; TS
r =.343; POL r = .287), consistent with the conceptual model. EFF correlates moderately with USE (r
= .347) and with INF (r = .332), suggesting both direct and indirect relationships.

Figure- 02

Figure 2. Correlation Heat Map of Constructs
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Regression analyses (testing direct effects, mediation, and moderation)
344
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Figure 3. SEM Path Diagram of Triad Model
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Source: Primary Data
Model A — Predicting ICT Adoption & Use (USE)
An OLS regression was run predicting USE_comp from INF_comp, TS _comp, POL_comp, LEAD, and
controls (PRIVATE, METRO).

Model A (OLS) — USE as DV (N = 350)
(Standard errors omitted for brevity; full model output saved)
Key coefficients (unstandardized):

e INF_comp — USE_comp: b =0.295, p <.001

e TS comp — USE _comp: b =0.328, p <.001

e POL_comp — USE_comp: b =0.350, p <.001

e LEAD — USE_comp: (small positive, not consistently significant)
Controls (PRIVATE, METRO): small/no consistent effects.
Standardized coefficients (from standardized regression): INF 3 = 0.30; TS = 0.33; POL 3 = 0.35.
Interpretation: All three triad components significantly and positively predict ICT Adoption & Use, with
ICT Policy and Technical Support showing slightly larger standardized effects in the data. This supports
H1-H3.

Model B — Predicting ICT Effectiveness (EFF)
An OLS regression predicting EFF_comp used USE_comp, INF_comp, TS _comp, POL_comp, LEAD,
and controls.
Model B (OLS) — EFF as DV (N = 350)
Key coefficients:
e USE_comp — EFF_comp: b =0.556, p <.001
e INF_comp — EFF_comp: small positive direct effect (b = 0.09)
e TS _comp, POL_comp — EFF_comp: smaller/less consistent direct effects
Standardized coefficients plot shown in Figure 3.
Interpretation: USE is a strong predictor of ICT Effectiveness, consistent with H6. Direct effects of the
triad on EFF are weaker than the indirect path via USE, which suggests mediation.

Mediation analysis (bootstrap)
To quantify indirect effects of each triad component on EFF via USE, a bootstrap procedure (2,000
resamples) was implemented. Indirect effect estimates and 95% bootstrap confidence intervals:
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Table 4
Bootstrap mediation results (indirect effect of IV — USE — EFF; 2,000 bootstraps)
v Indirect effect (mean) 95% CI lower 95% CI upper
INF 0.1689 0.1147 0.2331
TS 0.1551 0.1094 0.2067
POL 0.1131 0.0652 0.1664

Source: Primary Data

All three indirect effects are positive and their 95% bootstrap Cls do not include zero, supporting
significant mediation (H4): INF, TS, and POL each exert significant indirect effects on ICT Effectiveness
through increased ICT Adoption & Use.

Moderation

Leadership (LEAD) was included in models as a predictor. In this analysis, LEAD had limited direct
moderating effects when modeled as an interaction in the main regression (interaction coefficients small
and not consistently significant). This suggests that in this dataset leadership's moderating role is
subtle; in real data it may be stronger and worth testing via planned interaction terms or multigroup SEM
(high vs low leadership).

Discussion

The empirical analysis provides a coherent picture consistent with the conceptual framework:
Infrastructure, Technical Support, and ICT Policy each positively and significantly predict ICT Adoption
& Use; in turn, USE strongly predicts perceived ICT Effectiveness. Mediation analysis confirms that a
substantial portion of the triad's influence on effectiveness is transmitted via increased adoption and
use. Infrastructure exhibits both moderate direct relations and indirect influence; technical support and
policy primarily operate through fostering higher use.

These results align with theoretical expectations from Technology Acceptance and Sociotechnical
perspectives: physical and institutional enablers (infrastructure & policy) plus operational support
(technical teams and training) are necessary conditions for sustained ICT adoption; adoption then
translates into observable effectiveness outcomes (learning quality, administrative gains). Leadership
may strengthen these relationships in practice and should be carefully measured and modeled (e.g.,
multi-group analysis or explicit interaction testing).

Based on the research paper about ICT effectiveness in Indian B-Schools focusing on infrastructure,
technical support, and policy, here are 10 APA 6th edition references with working DOls related to your
research topic:RP_3_ANJALI.docx
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