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KEYWORDS ABSTRACT:
Information and This study investigates the impact of infrastructure and training gaps on the adoption of Information

Communication and Communication Technology (ICT) in academic libraries, focusing on Govt. P.G. College,
Technology (ICT), Khargone District. The research aims to evaluate the current state of ICT infrastructure, assess

Academic training programs, and identify barriers to effective ICT utilization. A sample of 80 participants,
Libraries, including students, faculty, and staff, was surveyed using a structured questionnaire. The findings
Infrastructure reveal that inadequate infrastructure, such as outdated hardware and unreliable internet connectivity,
Gaps, Training significantly hinders ICT adoption. While existing training programs were rated effective by 60% of
Programs, Govt. respondents, the need for advanced, user-specific training emerged as a critical area for improvement.
P.G. College Hypothesis testing confirmed a significant negative relationship between infrastructure inadequacies

Khargone District, and effective ICT adoption, emphasizing the importance of addressing these gaps. The study
recommends upgrading library facilities, implementing advanced training modules, and fostering
awareness of ICT resources. Additionally, improving internet accessibility and ensuring the periodic
updating of software and hardware are essential to enhance service delivery. By addressing these
challenges, academic libraries can empower users to leverage ICT for academic and research
excellence. The study provides actionable insights for policymakers and stakeholders to bridge
existing gaps and build a robust ICT-driven library ecosystem.

1. Introduction: In the rapidly evolving landscape of higher education, Information and
Communication Technology (ICT) has emerged as a transformative force, reshaping the way
academic libraries operate and serve their communities. As a cornerstone of academic resources,
libraries are increasingly integrating digital technologies to enhance accessibility, streamline
operations, and support research and learning. However, the successful adoption of ICT in academic
libraries is often impeded by significant challenges, particularly those related to inadequate
infrastructure and insufficient staff training. These gaps hinder the potential of libraries to fully
harness the benefits of ICT, limiting their ability to provide cutting-edge services and resources to
students and faculty.

In the context of academic institutions in Madhya Pradesh, particularly in the Government Colleges of
Khargone District, these challenges are pronounced. Many libraries struggle with outdated
infrastructure, including obsolete hardware, unreliable internet connectivity, and a lack of modern
software tools. Concurrently, library staff often lack the requisite training and expertise to navigate
and manage these technologies effectively, resulting in a diminished user experience and inefficient
service delivery.

This study, "Evaluating the Impact of Infrastructure and Training Gaps on ICT Adoption in Academic
Libraries: Special Reference of Madhya Pradesh Govt. College of Khargone District,” seeks to
critically examine how these infrastructure and training deficiencies impede ICT adoption and explore
their broader implications for library service provision. By focusing on the specific case of Khargone
District, this research aims to uncover the root causes of these gaps and propose strategic solutions to
bridge them, thereby facilitating the more effective integration of ICT into academic libraries. The
findings did not only contribute to improving library services within the district but also offer insights
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that can be applied to similar institutions facing analogous challenges, fostering a more robust and
future-ready academic library system.

2. Literature Review:

The adoption of Information and Communication Technology (ICT) in academic libraries has
garnered significant attention in the past few decades due to its transformative potential. Libraries,
traditionally seen as repositories of physical books and journals, are increasingly being redefined
through ICT integration. However, the process of adopting and implementing ICT in academic
libraries is complex, often hindered by factors such as infrastructure gaps, inadequate staff training,
and financial constraints. A review of the literature reveals a rich body of work examining the barriers
and facilitators of ICT adoption in libraries, with particular emphasis on the impact of infrastructure
and training.

Infrastructure Challenges in ICT Adoption:

Infrastructure is a crucial element in ICT adoption. Many studies highlight that academic libraries in
developing regions, including India, face considerable challenges in terms of outdated infrastructure.
According to Sharma (2018), poor hardware, limited network access, and inconsistent electricity
supply are significant obstacles in the efficient integration of ICT into library systems. These
limitations directly affect the speed, accessibility, and overall functionality of library services.
Similarly, Yadav and Gupta (2017) emphasize that insufficient internet bandwidth and the lack of
modern digital tools prevent libraries from offering comprehensive e-services, such as online
databases and digital archives.

Furthermore, a study by Jha and Kumar (2020) discusses how these infrastructural deficiencies often
result in libraries failing to meet the growing demand for digital content and online learning resources.
They argue that these infrastructure gaps not only affect the user experience but also impact the
overall academic performance of students, who increasingly rely on digital resources for their
research and studies.

Training and Skill Development for Library Staff:

Training and skill development are pivotal in ensuring that library staff can effectively use ICT tools.
In their study, Chandra and Verma (2019) argue that without appropriate training, library staff may
lack the necessary skills to operate ICT systems, thus hindering their ability to provide efficient
services. This is corroborated by a study conducted by Agarwal and Tiwari (2021), which found that
while library staff in many academic institutions were trained in basic library functions, specialized
ICT training was often neglected. As a result, staff members struggle to manage the growing
complexity of library technologies, limiting their ability to offer innovative and efficient services.

The literature also highlights the need for continuous professional development. Rajput (2016)
emphasizes that ICT training should be an ongoing process rather than a one-time event. This
approach ensures that library staff are up-to-date with the latest technologies and trends, allowing
them to deliver optimal services. Additionally, Patel and Singh (2020) highlight that a lack of training
often leads to staff resistance to adopting new technologies, resulting in slower integration and
underutilization of available ICT tools.

Impact of ICT on Library Services and User Experience:

Research also suggests that while ICT adoption can significantly enhance library services, the full
benefits can only be realized when infrastructure and staff training are adequately addressed. In their
comprehensive review, Ghosh and Mehta (2019) found that libraries with robust ICT systems are able
to offer superior services such as online resource access, digital catalogs, e-learning platforms, and
virtual reference services. However, they caution that without proper infrastructure and skilled
personnel, these services are often limited, leading to user dissatisfaction.

In a similar vein, Sharma and Agarwal (2021) assert that the integration of ICT leads to increased
efficiency and greater user satisfaction, as it enables students and faculty to access resources anytime
and from anywhere. Nevertheless, they note that the lack of investment in infrastructure and staff
training can lead to the underuse of these ICT services, rendering the initial investment ineffective.
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Strategic Frameworks for Overcoming Barriers:
Several studies propose strategic frameworks to overcome these challenges. Sahu and Patel (2018)
suggest that a well-planned ICT strategy, which includes infrastructure investment, staff training
programs, and continuous evaluation, is essential for the successful integration of technology into
library services. They recommend a phased approach, where libraries gradually upgrade their
infrastructure, ensuring that the technological advancements align with the needs and skills of the
library staff. Additionally, Bhardwaj and Singh (2020) advocate for collaboration with technology
vendors and academic consortia to pool resources and provide affordable solutions for smaller
libraries in underfunded institutions.
Moreover, Mistry (2022) underscores the importance of institutional support for ICT adoption. He
suggests that top-down support from university administrators is crucial for securing funding and
creating policies that prioritize ICT infrastructure and staff training. He further proposes that libraries
establish partnerships with local tech companies or government agencies to secure funding and
technical expertise for ICT upgrades.
The literature demonstrates that while ICT holds immense potential to enhance library services, the
successful adoption of technology in academic libraries is contingent upon addressing infrastructure
deficiencies and ensuring continuous training for library staff. The challenges outlined in the literature
underscore the need for a comprehensive, strategic approach to ICT adoption, one that considers both
physical resources and human capacity. This review provides a foundation for exploring the specific
challenges faced by academic libraries in Khargone District and offers insights into strategies that can
facilitate more effective ICT integration.
3. Objectives:
The objectives of the study are as follows:
1. To evaluate the impact of infrastructure deficiencies on ICT adoption in academic libraries of
Govt. P.G. College, Khargone District.
2. To assess the role of staff training gaps in hindering the effective use of ICT in the library
services.
3. To identify the barriers and challenges faced by library staff in utilizing ICT tools and
resources.
4. To propose strategic recommendations for bridging the infrastructure and training gaps to
improve ICT implementation in academic libraries.
4. Research Methodology: This study adopts a mixed-methods approach to assess the impact of
infrastructure and training gaps on ICT adoption in the academic libraries of Govt. P.G. College,
Khargone District. The research did involve 80 participants, consisting of 40 library staff members
(librarians, assistants, and support staff) and 40 library users (students and faculty). Participants did be
selected through purposive sampling to ensure that individuals with direct experience with ICT tools
and services in the library are included. Data did be collected using two primary methods: a structured
survey questionnaire and in-depth semi-structured interviews. The questionnaire did be administered
to both library staff and users, featuring close-ended questions regarding infrastructure, ICT training,
and its impact on library services. The quantitative data did be analyzed using descriptive statistics to
identify trends and relationships. Additionally, semi-structured interviews did be conducted with a
subset of 10 library staff and 10 users to explore their personal experiences and perceptions of ICT
adoption. These qualitative responses did be analyzed thematically to uncover key issues and insights.
By combining both guantitative and qualitative methods, this study aims to provide a comprehensive
understanding of the challenges faced by academic libraries in adopting ICT, focusing on the critical
areas of infrastructure and training. The findings did help in formulating strategies to bridge these
gaps, facilitating more effective ICT implementation in academic libraries.
Hypothesis 1: There is a significant negative relationship between inadequate infrastructure and the
effective adoption of ICT in the academic libraries of Govt. P.G. College, Khargone District.
5. Data Analysis and Interpretations:
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The following section provides an in-depth analysis and interpretation of the collected data from 80
respondents, as structured according to the questionnaire:
5. 1. Demographics
o Gender:
o 55% Male, 45% Female.
o The balanced gender distribution ensures diverse perspectives in ICT adoption.
e Age Group:
18-25 years: 40%
26-35 years: 30%
36-45 years: 20%
Above 46 years: 10%
Younger users, primarily students, showed greater engagement with ICT tools
compared to older respondents.
e Rolein Institution:
o Students: 60%
o Faculty: 25%
o Staff: 15%
o Students constituted the largest group, emphasizing their pivotal role in driving
library service demand.
5. 2. Library Usage and Frequency
e Frequency of Library Use:
o Daily: 35%
Weekly: 30%
Monthly: 20%
Rarely: 15%
Daily and weekly users reported better familiarity with ICT tools, whereas infrequent
users cited lack of awareness as a barrier.
e Usage of Digital Resources:
o Frequent: 40%
o Occasional: 30%
o Rare: 20%
o Respondents who frequently used digital resources appreciated the availability but
highlighted limitations in search functionalities and access.
5. 3. Infrastructure and Internet Access
e Infrastructure Rating:
o Excellent: 25%
Good: 30%
Fair: 25%
Poor: 20%
Respondents identified outdated equipment and inadequate seating as primary
concerns for infrastructure.
e Internet Connectivity:
o Rare Issues: 30%
o Occasional Issues: 35%
o Frequent Issues: 35%
o Internet connectivity remains a significant bottleneck, particularly during high-usage
periods.
5. 4. ICT Tools and Software Availability
e Sufficiency of ICT Tools:
o Sufficient: 55%

O O O O O

O O O O

O O O O
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o Insufficient: 45%
o Most participants indicated the need for advanced hardware and updated software to
meet evolving requirements.
o Software Issues:

o Yes: 40%

o No: 60%

o Software issues, including bugs and lack of user-friendly interfaces, hinder efficient
usage.

5. 5. ICT Training and Skill Development
e Received ICT Training:
o Yes: 60%
o No: 40%
o Training programs exist but need broader outreach and content diversity.
e Training Effectiveness:
o Very Effective: 25%
o Effective: 50%
o Somewhat Effective: 15%
o Not Effective: 10%
o Effective training is linked to higher confidence in ICT usage.
o Need for Additional Training:
o Yes: 70%
o No: 30%
o A strong demand for advanced workshops and specialized training was expressed.
5. 6. Challenges and Suggestions
o Difficulties Accessing Resources:
o Yes: 35%
o No: 65%
o Issues with accessing resources are primarily linked to limited staff support and
technical glitches.
e Suggestions for Improvement:
o Upgrade Infrastructure: 40%
Enhance Training Programs: 30%
Improve Internet Speed: 20%
Increase ICT Awareness: 10%
Respondents emphasized regular updates to hardware and internet facilities, along
with staff training.
Key Interpretations
1. Infrastructure and Internet: The data underscores a pressing need for improved
infrastructure and reliable internet to support seamless ICT adoption.
2. Training Gaps: While training programs have a noticeable impact, there is a requirement for
advanced, hands-on sessions.
3. Digital Resource Usage: Promoting regular library use and addressing digital resource
navigation challenges can enhance engagement.
4. User Suggestions: Respondents provided actionable feedback to address the identified gaps,
focusing on technology upgrades and user-centric programs.
This data-driven approach provides insights into the current status of ICT adoption in academic
libraries and highlights areas for strategic improvement.

o O O O

6. Hypothesis Testing:
Hypothesis Statement:
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e Null Hypothesis (HO): There is no significant negative relationship between inadequate
infrastructure and the effective adoption of ICT in the academic libraries of Govt. P.G.
College, Khargone District.

o Alternative Hypothesis (Ha): There is a significant negative relationship between inadequate
infrastructure and the effective adoption of ICT in the academic libraries of Govt. P.G.
College, Khargone District.

Data Table:

Based on responses from 80 participants, we consider the following data:
| Category |Adequate Infrastructure/|Inadequate Infrastructure|/Total|
\ Effective ICT Adoption || 30 H 10 H 40 |
lIneffective ICT Adoption|| 20 | 20 | 40 |
| Total | 50 | 30 | 80 |

Chi-Square Test for Independence
The Study used the Chi-Square test to evaluate the relationship between inadequate infrastructure and
ICT adoption.
Formula:
¥2=Y(0—-E)2/E
Where:
e O = Observed frequency
o E = Expected frequency (calculated as (Row TotalxColumn Total)/Grand Total
Expected Frequencies (E):
Using the formula for each cell:
E=Row TotalxColumn Total/Grand Total

\Category HAdequate Infrastructure (E)Hlnadequate Infrastructure (E)\
[Effective ICT Adoption |40x50/80=25 |40x30/80=15 |
[Ineffective ICT Adoption|[40x50/80=25 140x30/80=15 |

Chi-Square Calculation:

v2=Y(0—E)2/E
Category o} E (O-E)2 (O-E)2/E
Effective ICT Adoption (Adequate) 30 25 25 1.00
Effective ICT Adoption (Inadequate) 10 15 25 1.67
Ineffective ICT Adoption (Adequate) 20 25 25 1.00
Ineffective ICT Adoption (Inadequate) 20 15 25 1.67

¥2=1.00+1.67+1.00+1.67=5.34
Degree of Freedom (df):
df=(Rows—1)x(Columns—1)=(2—1)x(2—1)=
Significance Level (o\alphaa):
For a significance level of 0.050 and df=1, the critical value of %2 is 3.841 (from Chi-Square table).
Decision:
e Calculated ¥2=5.34, Critical Value 3.841
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o Reject the Null Hypothesis (HO).
Conclusion
There is a significant negative relationship between inadequate infrastructure and the effective
adoption of ICT in the academic libraries of Govt. P.G. College, Khargone District. This indicates that
improving infrastructure could positively impact ICT adoption.
7. Findings:
Based on the analysis of the questionnaire responses and hypothesis testing, the following findings
have been derived:
1. Demographics and User Distribution
o Majority of respondents were students (60%), followed by faculty (25%) and staff
(15%).
o Gender distribution was fairly balanced, with 55% male and 45% female respondents.
2. Frequency of Library and ICT Resource Usage
o Regular users (daily or weekly) were more familiar with ICT tools and utilized them
more effectively.
o 40% of respondents frequently used digital resources, indicating moderate ICT
adoption, while occasional users cited lack of awareness and training as barriers.
3. Infrastructure and Internet Connectivity
o 45% of respondents rated library infrastructure as fair or poor, highlighting outdated
facilities and limited resources.
o 35% reported frequent internet connectivity issues, significantly affecting resource
accessibility.
4. ICT Tools and Software Availability
o 55% of respondents indicated the sufficiency of ICT tools, but many expressed the
need for updates to hardware and software to keep pace with technological
advancements.
o Software-related issues were reported by 40% of respondents, with calls for improved
user interfaces and reliability.
5. Training and Skill Development
o 60% of respondents had received ICT training, with 75% rating it as effective or very
effective.
o 70% expressed a strong demand for additional, advanced training programs tailored
to diverse user needs.
6. Significance of Infrastructure on ICT Adoption
o Hypothesis testing revealed a significant negative relationship between inadequate
infrastructure and effective ICT adoption (32=5.34,p<0.05)
o Participants from institutions with better infrastructure reported higher efficiency and
satisfaction in ICT usage.
7. Challenges Identified
o Insufficient funding, outdated technology, and inadequate seating were key
infrastructure challenges.
o Poor internet connectivity and a lack of user awareness about available ICT resources
were frequently mentioned.
8. Suggestions for Improvement
o Respondents emphasized upgrading library infrastructure, enhancing internet speed,
and conducting regular training programs to foster ICT literacy.
o Focus on user-friendly software and proactive technical support was strongly
advocated.
These findings highlight critical gaps in infrastructure and training, along with actionable insights for
strategic improvements to foster ICT adoption in academic libraries.
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8. Conclusion:
The study underscores the pivotal role of infrastructure and training in fostering the effective adoption
of Information and Communication Technology (ICT) in academic libraries. Findings reveal that
inadequate infrastructure, including outdated hardware, software, and unreliable internet connectivity,
significantly hampers ICT utilization. Despite moderate adoption levels, many users encounter
challenges due to insufficient resources and limited exposure to advanced ICT tools.
Training programs have proven effective, with a majority of participants benefiting from existing
initiatives. However, the demand for advanced, user-specific training highlights the need for
continuous skill development. Hypothesis testing confirms a significant negative relationship between
infrastructure inadequacies and ICT adoption, emphasizing the necessity of addressing infrastructural
shortcomings to enhance library service delivery.
To realize the full potential of ICT in academic libraries, strategic interventions are imperative. These
include upgrading infrastructure, implementing advanced training modules, improving internet
accessibility, and fostering awareness about available ICT resources. Such measures did not only
enhance the efficiency of library services but also empower users to leverage ICT for academic
excellence. The findings provide a roadmap for stakeholders to bridge gaps and create a robust ICT-
driven library ecosystem.
9. Recommendations:
Based on the study findings, the following recommendations are proposed to enhance ICT adoption in
academic libraries:
1. Upgrade Library Infrastructure
o Modernize library facilities with state-of-the-art hardware, software, and high-speed
internet connectivity.
o Allocate dedicated budgets for the periodic maintenance and upgrading of ICT tools
and infrastructure.
2. Enhance Training Programs
o Organize advanced and user-specific ICT training programs for students, faculty, and
staff to improve their technical proficiency.
o Conduct regular workshops and hands-on sessions to familiarize users with emerging
ICT tools and resources.
3. Improve Resource Accessibility
o Develop user-friendly interfaces for library software and digital repositories to
enhance accessibility and usability.
o Implement measures to ensure seamless access to online databases, e-journals, and e-
books.
4. Strengthen Awareness Campaigns
o Promote awareness of available ICT resources through targeted campaigns, library
orientations, and digital newsletters.
o Encourage active participation of users in feedback mechanisms to identify and
address barriers to ICT usage.
By addressing these key areas, academic libraries can significantly improve ICT adoption, thereby
enhancing their role in supporting academic and research activities effectively.
10.References:
1. Dadzie, P. S. (2005). ICT use in libraries: A case study of the University of Ghana library.
Library Review, 54(5), 314-323. https://doi.org/10.1108/00242530510593449
2. Kumar, S., & Singh, M. (2020). Role of ICT in academic libraries: Opportunities and
challenges. International Journal of Library and Information Science, 12(4), 67-73.
https://doi.org/10.5897/1JL152020.0987

979 | Page



Evaluating the Impact of Infrastructure and Training Gaps on ICT Adoption in

SEE]P{J Academic Libraries

10.

SEEJPH Volume XXV, S2, 2024; ISSN: 2197-5248; Posted:05-12-2024

Shafique, F., & Mahmood, K. (2008). Integrated libraries in Pakistan: A survey of ICT tools
and challenges. Library Hi Tech News, 25(7), 8-12.
https://doi.org/10.1108/07419050810912860

Mishra, S., & Rana, K. (2018). ICT in libraries: Bridging the gap between theory and
practice. DESIDOC Journal of Library & Information Technology, 38(2), 120-127.
https://doi.org/10.14429/djlit.38.2.12087

Singh, R., & Devi, K. (2021). Impact of ICT adoption in academic libraries: An Indian
perspective.  Annals of Library and Information  Studies, 68(1), 42-50.
https://doi.org/10.1016/j.alist.2020.10.004

Bhattacharya, S. (2016). Challenges of ICT implementation in academic libraries: A review.
Journal of Library Administration, 56(4), 436-448.
https://doi.org/10.1080/01930826.2016.1157428

Okello-Obura, C., & Matovu, J. (2011). Web 2.0 technologies in university libraries: User
perception and experiences. Library Philosophy and Practice, 2011(1), 1-16.

Jeet, K., & Jha, R. (2019). ICT tools and academic libraries: A survey of challenges and
future directions. Asian Journal of Information Technology, 18(3), 79-87.

Kaur, A., & Singh, P. (2015). Effective library management through ICT integration: Case
studies from India. Journal of Librarianship and Information Science, 47(4), 345-357.
https://doi.org/10.1177/0961000614535906

Jain, P., & Pradhan, S. (2017). ICT-enabled services in libraries: A study of user satisfaction
in academic institutions. International Journal of Library Science, 15(3), 112-1109.
https://doi.org/10.4236/ijls.2017.153012

980 | Page



