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ABSTRACT
This study examined big data descriptive analytics as a determinant of effective
Library Management Systems in tertiary institutions in Akwa Ibom State, Nigeria. To
carry out the study, a descriptive survey design was adopted. The study was
conducted in Akwa Ibom State, Nigeria. The population of the study comprised all
librarians in Akwa Ibom State, Nigeria. A purposive (judgmental) sampling technique
was used to select librarians from selected public and tertiary institution libraries in
the state. The technique was adopted because the respondents were considered
knowledgeable and experienced in library management practices. The sample
consisted of 15 librarians from the University of Uyo Library, 5 librarians from the
Akwa Ibom State University Library, 5 librarians from the Akwa Ibom State Polytechnic
Library. This gave a total sample size of 25 respondents. Data were collected using a
structured questionnaire entitled "Big Data Descriptive Analytics and Good Library
Management System Questionnaire (BDDAGLMSQ)." The instrument was validated
by an expert in Test, Measurement, and Evaluation to ensure its clarity, relevance,
and suitability for the study. A reliability coefficient of 0.91 was obtained, indicating
that the instrument was highly reliable. The data collected were analyzed using
descriptive statistics to answer the research questions and regression analysis to test
the hypothesis at the 0.05 level of significance. The findings revealed that
Enhancement of Strategic Decision-Making recorded the highest percentage
response (40.00%), followed by Streamlining Operational and Administrative
Efficiency (28.00%), Optimization of Resource Discoverability (20.00%), and
Personalization of User Experience and Services (12.00%). The regression analysis
further showed a strong positive relationship between Big Data Descriptive Analytics
and Library Management Systems (R = 0.978, R? = 0.957, Adjusted R? = 0.955). The
ANOVA result indicated a significant influence of Big Data Descriptive Analytics on
Library Management Systems (F = 509.223, p < 0.05), leading to the rejection of the
null hypothesis. The study concluded that Big Data Descriptive Analytics is a critical
determinant of effective Library Management Systems because it enhances strategic
decision-making, improves resource discoverability, strengthens user-centered
services, and increases operational efficiency. One of the recommendations made
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was that Library staff in tertiary institutions should be trained in big data analytics tools
and data management techniques to improve their technical competence.

KEYWORDS: Big Data, Descriptive Analytics, Good Library, Management
System.

INTRODUCTION

Libraries have evolved from traditional repositories of books to dynamic
information service centers driven by digital technologies and data analytics. In
contemporary academic environments, effective library management systems are
essential for supporting teaching, learning, and research activities. A library
management system involves the organization, coordination, and delivery of
library services using modern technologies to ensure efficient access to
information resources (Aina, 2020). In tertiary institutions, particularly in
developing regions such as Akwa Ibom State, the demand for efficient, user-
centered, and technology-driven library services has increased significantly.

One of the most transformative innovations influencing library management
is Big Data Analytics. Big data refers to extremely large and complex datasets that
cannot be processed using traditional data management tools. It is characterized
by volume, velocity, variety, and veracity, and requires advanced computational
techniques such as machine learning and cloud computing for analysis (Chen,
Mao, & Liu, 2016). According to Han et al. (2024), big data is a dynamic concept
shaped by continuous technological advancements and evolving application
domains. Its relevance extends across sectors including education, healthcare,
finance, and governance (Paul & Charity, 2025).

Within this context, Big Data Descriptive Analytics focuses on analyzing
historical data to answer the question “what has happened?” through statistical
summaries, dashboards, and visualization tools. It provides libraries with insights
into user behavior, resource usage, and service performance. Khan and Salah
(2018) emphasize that descriptive analytics simplifies complex datasets, enabling
better decision-making and operational efficiency. In academic libraries, this
approach helps in understanding circulation trends, improving catalog systems,
and enhancing service delivery.

Library management systems today are increasingly automated and
digitized, incorporating Integrated Library Management Systems (ILMS) to
manage cataloging, circulation, and user services efficiently. Kumar and Singh
(2021) note that such systems significantly improve service delivery and user
satisfaction by enabling quick access to both physical and digital resources.
Furthermore, ICT integration has transformed how users interact with library
services, making access more flexible and efficient (Udo-Okon, Amah & Akpan,
2023).

In Akwa Ibom State tertiary institutions, the integration of big data
descriptive analytics into library systems has the potential to significantly improve
resource management, decision-making, and user satisfaction. However,
challenges such as inadequate technical expertise and poor infrastructure limit its
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full adoption (Udo-Okon & Akpan, 2024). Therefore, understanding the role of big

data descriptive analytics in enhancing library management systems is crucial for
improving academic service delivery and institutional performance.

Statement of the Problem

Academic libraries in tertiary institutions are expected to provide timely,
accurate, and efficient information services that support teaching, learning, and
research. However, many libraries in Akwa Ibom State still face challenges such as
inefficient resource management, poor service delivery, inadequate decision-
making processes, difficulty in tracking user information needs, and limited
utilization of available data generated through library operations. These
challenges often result in low user satisfaction and reduced effectiveness of library
management systems.

The emergence of big data descriptive analytics has provided opportunities
for libraries to analyze large volumes of data generated from circulation records,
online databases, digital repositories, and user interactions. Through descriptive
analytics, library administrators can gain insights into resource utilization patterns,
user preferences, and service performance, thereby enhancing decision-making
and operational efficiency. Despite these benefits, many tertiary institution
libraries in Akwa Ibom State have not fully integrated big data descriptive analytics
into their management systems due to inadequate infrastructure, lack of technical
expertise, and insufficient awareness of its potential.

Consequently, there is a need to investigate whether big data descriptive
analytics serves as a determinant of good library management systems in tertiary
institutions in Akwa Ibom State. Therefore, the problem of this study is to determine
the extent to which big data descriptive analytics influences the effectiveness of
library management systems in tertiary institutions in Akwa Ibom State.

Objectives of the Study

The main objective of this study is to examine Big Data Descriptive Analytics as a
determinant of good Library Management Systems in tertiary institutions in Akwa
Ibom State.

Specifically, the study seeks to:
1. Examine the roles of Big Data Descriptive Analytics on Library
Management Systems in tertiary institutions in Akwa Ibom State.
2. Determine the effect of Big Data Descriptive Analytics on Library

Management Systems in tertiary institutions in Akwa Ibom State.

Research Questions

The following research questions guided the study:
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1. What are the roles of Big Data Descriptive Analytics on Library
Management Systems in tertiary institutions in Akwa Ibom State?

Research Hypothesis

The following null hypothesis was formulated and tested at 0.05 level of
significance:

H,,: There is no significant effect of Big Data Descriptive Analytics on Library
Management Systems in tertiary institutions in Akwa Ibom State.

LITERATURE REVIEW
Concept of Big Data

"Big Data" refers to extremely large, complex, and rapidly growing data sets
that cannot be effectively managed, processed, or analyzed using traditional data
processing tools. It encompasses not only the volume of data but also the advanced
technologies and techniques required to extract meaningful insights from such
data. It refers to vast amounts of structured and unstructured data that require
advanced analytical tools to process. Businesses and organizations use big data
analytics to make informed decisions, predict trends, and personalize user
experiences. It is widely used in finance, marketing, healthcare, and governance
(Paul & Charity 2025).

The fundamental qualities of big data, known as the "Vs," are frequently used
to explain it. These include Variety (various forms such as organized, semi-
structured, and unstructured data), Volume (huge amounts of data), and Velocity
(speed at which data is generated and processed). Some academics expand this to
include value (the utility of the data) and veracity (the quality of the data). To
manage these complications, big data systems need sophisticated computational
tools like cloud computing, distributed storage, and machine learning techniques.
With the rapid advancement of technology, the explosion of big data, and
significant progress in computing power, Artificial Intelligence (AI) has emerged
as one of the most transformative innovations of the 21st century (Amuzat, 2025).

Recent research also emphasizes that because big data is constantly
changing, there isn't a single, widely recognized definition. For instance, Xiaoyao
Han. (2024) argue that Big Data remains a dynamic and context-dependent
concept, with its meaning shaped by technological advancements and application
domains. Data Quality and Availability: Most organizations have issues related to
data availability. Lack of data availability can impact the accuracy of the risk
prediction carried out by Al (Ayomide, 2024The ongoing growth of data sources
like social media, sensors, mobile devices, and the Internet of Things (IoT) is
reflected in this lack of agreement.
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Concept of Big Data Descriptive Analytics

Big data refers to massive, complex, and high-velocity datasets that exceed
the processing capacity of traditional database systems, characterized by high
volume, velocity, variety, and veracity. It involves analyzing unstructured,
heterogeneous data from diverse sources to uncover hidden patterns, correlations,
and insights for better decision-making. Strategic application of network analysis
provides data-driven insights for decision-making (Akpan & Bernard, 2025).

As noted by Min Chen, Shiwen Mao, and Yunhao Liu (2016), big data is
characterized by high volume, velocity, and variety, which require advanced
analytical techniques beyond traditional systems. The Big Data descriptive
analysis concept focuses on evaluating and summarizing vast amounts of organized
and unstructured data in order to identify important patterns and trends for
decision-making. Descriptive analysis is the foundation of analytics because it uses
statistical summaries, data aggregation, and visualization to turn raw data into
insightful information. It primarily answers the question, "What has happened?"
and enables companies to understand previous performance and current
conditions without making predictions.

Furthermore, as noted by Samiya Khan and Khalid Salah (2018), descriptive
analytics in big data environments enhances decision-making by presenting
insights through dashboards, reports, and visual tools that simplify complex
datasets. Businesses in a range of sectors, such as healthcare, banking, and
education, can use this technique to monitor performance, spot anomalies, and
improve operational efficiency. By effectively organizing and comprehending
massive datasets, descriptive analysis enables data-driven strategies in modern
businesses. This forms the basis for more complex analytics, such as predictive
and prescriptive methods.

Concept of Library Management System

Library management system refers to the effective organization,
coordination, and utilization of library resources, services, and technologies to
meet the information needs of users. It involves the application of modern
management principles and digital tools to ensure efficient acquisition,
cataloguing, storage, retrieval, and dissemination of information resources. In
contemporary education and research environments, a well-managed library
system 1is essential for supporting teaching, learning, and knowledge
development. A library management system is a sub-discipline of institutional
management that focuses on specific issues faced by libraries and library
management professionals (Bassey & Esiere, 2022).

Automation and digitization are important components of a good library
management system. To manage user records, circulation, and cataloging,
modern libraries are depending more and more on integrated library
management systems (ILMS). This increases productivity, lowers human error, and
makes resources more accessible. According to Kumar and Singh (2021),
automated library systems significantly improve service delivery and user
satisfaction by enabling quick access to both physical and digital materials. ICT, or
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information and communications technology, has significantly changed how
library patrons utilize information and how they look for information (Udo-Okon,
Amah &Akpan, 2023).

User-centered service delivery is another crucial component. By offering
pertinent, current resources and practical services like online catalogs, remote
access to e-resources, and quick support, an effective library management system
puts its users' needs first. Since libraries exist primarily to serve their communities,
Aina (2020) highlights that user happiness is a crucial sign of effective library
management. Library services in modern information technology offer such
services for present and prospective members in order to update them about new
facilities being launched in the library (Udo-Okon & Ekong, 2022). Another
essential element is the establishment of collections and resource management.
Libraries must carefully choose, acquire, and preserve resources that are pertinent
to the academic and professional needs of their patrons.

Effects of Big Data analytics on library Management System

In the current digital era, library management systems have seen a
substantial transformation thanks to Big Data Analytics (BDA). Once thought of as
passive information repositories, libraries are increasingly developing into
dynamic, data-driven organizations that use analytics to better decision-making,
optimize resource use, and improve service delivery. Particularly in academic and
research libraries, the incorporation of BDA into library management systems has
resulted in both beneficial effects and significant obstacles.

The improvement of decision-making processes is one of the main impacts
of big data analytics on library management systems Libraries produce large
amounts of data through online databases, circulation records, user interactions,
and the use of digital resources. According to Roy (2025), big data analytics has
revolutionized librarianship by enabling data-driven decision-making, thereby
improving the efficiency and relevance of library services. This shift allows
librarians to predict user needs, allocate resources effectively, and design
services tailored to users’ preferences.

The enhancement of user services and customisation is another important
effect. Libraries can make more individualized suggestions and enhance user
experiences by using big data analytics to examine user behavior and interests.
For example, based on past searches and borrowing history, contemporary library
systems might suggest books, journals, or digital resources. Zhang (2024)
emphasized that big data enhances user satisfaction through personalized
recommendation systems and efficient access to information resources. In a
competitive information world, this customisation guarantees that library services
stay relevant and boosts user engagement.

Additionally, BDA helps with effective collection administration. Libraries
can make well-informed decisions about resource acquisition, retention, and
disposal by using analytics to evaluate material usage patterns. Mane (2025) noted
that big data analytics helps libraries optimize collection development by
analyzing circulation trends and user demands, leading to cost-effective resource
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management. This ensures that libraries maintain collections that meet the
evolving needs of users while minimizing waste.

Big data analytics is essential for enhancing information access and resource
management in emerging nations like Nigeria. Akanbi (2024) highlighted that the
adoption of big data in Nigerian university libraries ensures that the right
information is delivered to the right users at the right time, thereby enhancing
service efficiency. This is especially crucial when dealing with issues like scarce
resources and rising demand for digital information services. Despite these
advantages, there are a number of difficulties when integrating big data analytics
into library management systems. The lack of technical knowledge and awareness
among library personnel is one of the main problems.

Roles of Big Data Descriptive Analytics on Library Management System

Big Data descriptive analytics is revolutionizing Library Management
Systems (LMS) to improve user happiness and operational effectiveness. Big data
descriptive analytics plays the following functions in library management systems:

e Enhancement of Strategic Decision-Making

By summarizing massive datasets to identify past patterns, descriptive analytics
enables library administrators to transition from speculation to data-driven
governance. Libraries can allocate funds more efficiently by examining historical
usage. Regarding how much the use of big data enhances operational effectiveness
in Nigeria's banking industry, a study by Lawal & Adeyeye (2026) showed that the
highest percentage (24.00%) of the respondents identified with 'enhanced
decision-making.' In a library context, these analytics provide data-driven insights
that help librarians make informed decisions regarding collection development,
resource allocation, and service improvement (Bassey & Baadom, 2026). Big data
analytics plays a significant role in improving information systems by enhancing
data processing, accuracy, and decision-making. According to Paul and Charity
(2025), big data/analytics is one of the modern technologies used in mitigating
information dissemination barriers by improving the speed and efficiency of
information delivery in communication systems.

e Personalization of User Experience and Services

By identifying which resources are in high demand and which are underutilized,
descriptive analytics makes it possible to better organize both digital and physical
collections to guarantee rapid access. By improving how products are cataloged
and searched using usage data, the incorporation of such intelligence "significantly
enhances|s] resource discoverability and user satisfaction. In libraries, users can
quickly locate relevant materials and receive personalized information services
through systems that understand their past interactions (Bassey & Baadom, 2026).

e Optimization of Resource Discoverability

By identifying which resources are in high demand and which are underutilized,
descriptive analytics makes it possible to better organize both digital and physical
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collections to guarantee rapid access. By improving how products are cataloged

and searched using usage data, the incorporation of such intelligence "significantly
enhances(s] resource discoverability and user satisfaction."

e Streamlining Operational and Administrative Efficiency

Descriptive analytics lessens the manual labor of library employees by automating
the reporting of common operations, such as circulation counts, inventory status,
and user registrations. Udo-Okon & Akpan (2024) found that the adoption of
advanced analytics and Al significantly advanced the digitization and automation
of library services. Artificial intelligence-based moderation tools are identified as
potential solutions to improve communication systems and ensure effective
information management in digital environments (Nathaniel & James, 2025). This
supports the role of AI and data-driven technologies in enhancing library
management systems through improved information processing and system
efficiency.

METHODOLOGY

To carry out the study, a descriptive survey design was adopted. The study
was conducted in Akwa Ibom State, Nigeria. The population of the study comprised
all librarians in Akwa Ibom State, Nigeria. A purposive (judgmental) sampling
technique was used to select librarians from selected public and tertiary institution
libraries in the state. The technique was adopted because the respondents were
considered knowledgeable and experienced in library management practices.
The sample consisted of 15 librarians from the University of Uyo Library, 5
librarians from the Akwa Ibom State University Library, 5 librarians from the Akwa
Ibom State Polytechnic Library. This gave a total sample size of 25 respondents.
Data were collected using a structured questionnaire entitled "Big Data Descriptive
Analytics and Good Library Management System Questionnaire (BDDAGLMSQ)."
The instrument was validated by an expert in Test, Measurement, and Evaluation
to ensure its clarity, relevance, and suitability for the study. A reliability coefficient
of 0.91 was obtained, indicating that the instrument was highly reliable. The data
collected were analyzed using descriptive statistics to answer the research
questions and regression analysis to test the hypothesis at the 0.05 level of
significance.

RESULTS AND DISCUSSIONS
Research Question 1.
The research question sought to examine the roles of Big Data descriptive

analytics on library management systems. To answer the research question,
percentage analysis was performed on the data (see Table 1).
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Table 1:
Roles of Big Data Descriptive Analytics on Library Management Systems

Roles of Big Data Descriptive Analytics FRQ %

Enhancement of Strategic Decision-Making 10 40.00**
Personalization of User Experience and Services 3 12.00*
Optimization of Resource Discoverability 5 20.00
Streamlining Operational and Administrative Efficiency 7 28.00

TOTAL 25 100

**The highest percentage frequency
*The least percentage frequency
SOURCE: Field survey

Table 1 presents the percentage analysis of the roles of Big Data descriptive
analytics on library management systems. From the result of the data analysis, it
was observed that the highest percentage (40.00%) was recorded against
“Personalization of User Experience and Services”. while the least percentage
(12.00%) was recorded against “Enhancement of Strategic Decision-Making”. The
study aligns with the findings of Udo-Okon & Akpan (2024) who stated that the
adoption of advanced analytics and Al significantly advanced the digitization and
automation of library services. Artificial intelligence-based moderation tools are
identified as potential solutions to improve communication systems and ensure
effective information management in digital environments. This is in study supports
of Nathaniel & James, (2025), the role of Al and data-driven technologies in
enhancing library management systems through improved information processing
and system efficiency.

Hypothesis One:
The null hypothesis states that there is no relationship between the flipped

classroom and student-centered learning. In order to test the hypothesis, simple
regression analysis was performed on the data (see Table 2).
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TABLE 2

Simple Regression Analysis of the Relationship between Big Data Analytics
and Library Management System

Model R R-Square Adjusted R Std. error of the R Square
square Estimate Change
1 0.98a 0.96 0.95 0.48 0.96

*Significant at 0.05 level; df=23; N= 25; critical R-value = 0.139

The above Table 2 shows that the calculated R-value of 0.98 indicates a very strong
positive relationship between Big Data Analytics and Library Management System.
The R-Square value of 0.96 indicates that 96 of the variation in Library Management
System is explained by Big Data Analytics. The adjusted R-Square value of 0.95
further confirms the strength and stability of the model. Therefore, the result
therefore means that there is a significant effect of Big Data Analytics is on Library
Management Systems. To further examine the hypothesis, Analysis of Variance
(ANOVA) was conducted.

TABLE 3:

Analysis of Variance of the Influence of Big Data Analytics on Library
Management System

Model Sum of Squares [Df Mean Square [F Sig.
Regression |114.278 1 114.278 509.223 .000b
Residual 5.162 23 .224

Total 119.440 24

a. Dependent Variable: Library Management System

b. Predictors: (Constant), BIG_DATA

The above table 3 presents the calculated F-value as 509.223 and the
significance value as 0.000. Since the significance value (0.000) is less than the 0.05
level of significance, the result indicates that Big Data Analytics has a significant
influence on Library Management System. Therefore, the null hypothesis is
rejected. The result implies that there is a significant relationship between Big Data
Analytics and Library Management System. The result is in support with the
findings of Roy (2025), according to him, big data analytics has revolutionized
librarianship by enabling data-driven decision-making, thereby improving the
efficiency and relevance of library services. This shift allows librarians to predict

[ 89 |



s Universal Journal of Library and Information Science [

VOL.5 NO.1, JANUARY 2026, England, UK ]
user needs, allocate resources effectively, and design services tailored to users’
preferences.

CONCLUSION

The study concludes that big data descriptive analytics is a critical
determinant of effective library management systems in tertiary institutions. It
enhances decision-making, improves user experience, optimizes resource
allocation, and increases operational efficiency. Libraries that adopt descriptive
analytics are better positioned to respond to user needs and manage resources
effectively in a digital environment. However, the full benefits of this technology
are constrained by challenges such as inadequate ICT infrastructure, lack of skilled
personnel, and limited institutional support. Addressing these challenges is
essential for libraries in Akwa Ibom State to fully harness the potential of big data
analytics in improving service delivery.

RECOMMENDATIONS
Based on the findings of the study, the following recommendations are made:

e Library staff in tertiary institutions should be trained in big data analytics
tools and data management techniques to improve their technical
competence.

e Institutions should invest in modern ICT infrastructure, including cloud
computing systems and data storage facilities, to support effective data
analytics in libraries.

e Government and institutional authorities should develop policies that
encourage the integration of big data analytics into library management
systems.
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