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Abstract  The term electronic library (e-library) has been applied to a wide variety of domains such as collection of 
electronic materials and software agents that support inquiry-based education. One major and common property to these 
domains is digital coherence. The existing library systems serve as reservoir for several materials resulting in their 
non-effective in time taken to search and retrieve needed materials. This paper presents an Internet-Based Library System 
(ILS) that offers greater and efficient services. The system has modules for database, web browser and services affiliated to 
institutions of learning. The database module stores collections of data representing information of interest while the web 
browser module consists of application for enabling users access, removal and viewing of documents and other resources on 
the Internet. The web services module provides platforms for communication between electronic services on the web. The 
implementation environment is characterized by windows platform, Java script as the front-end engine and PHP and MySQL 
as the backend engines. Libraries of the six Departments of the School of Sciences, Federal University of Technology, Akure 
(FUTA), Nigeria were used as case studies to test the practicability of the proposed system. Obtained results from the 
evaluation of the system based on selected indices revealed the system’s suitability, adequacy and acceptability. 
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1. Introduction 
Library has remained a living record of people’s progress 

from the stone age to the present space age. Through libraries, 
people communicate their vision and experience from 
generation to generation. Today, it is confirmed that the role 
of educator to teach the users on how to find useful 
information both in the physical libraries and electronic 
networks is important. A library is not just an institution, 
building, or storehouse of materials, but an agent of 
educational, social, economic, and political changes or 
revolutions in the community, which their doors are well 
opened to all who need them[1]. Library is also a place that is 
entrusted with the acquisition, organization, preservation, 
storage, retrieval and dissemination of information in 
whatever format that it might appear[2-3]. In addition, a 
library is a body of recorded information (in various formats) 
selected, organized, retrieved, disseminated or made 
available to the needed users. The various formats of 
information records are books, newsletters, magazines, 
newspapers, films, filmstrips, CD-ROM, transparent 
materials, photographs, reference works, and so on. The 
objectives of a library depend on the purpose and level of its  
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establishment and the users for which it was designed. The 
following are some of the general objectives of a library[4]: 

a. Provision of adequate, relevant and up-to-date resources 
to keep its users informed of the latest events, ideas, 
discoveries and development from all branches of 
knowledge. 

b. Training of students towards independent study, 
development of reading skills and profitable use of leisure 
periods. 

c. Widening of experience and developing inquiry minds 
in students and other users. 

d. Enriches the curriculum of societies and provide 
guidance in all aspects of library use. 

e. To identify, acquire, organize, and disseminate different 
forms of recorded information relevant to the interest of its 
clients.  

f. To cooperate with other libraries in developing 
beneficial resources sharing relationship. 

The authors in[4-6] present the functions of a library as 
follows: 

a. Information dissemination: the library acquires and 
organizes materials in various formats and disseminates 
them to users. 

b. Expansion of horizon of learning: library usually makes 
provision for a wide range of materials on various subjects 
taught in various levels of education. No teacher is an 
encyclopedia of knowledge, and neither can textbooks alone 
provide all the students needs. Through consultation of 
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library materials, the knowledge of what has been taught in 
the classroom is widened. 

c. Independent learning: most lessons and lectures in 
colleges, polytechnics and universities are group activities. 
The library allows learners to learn individually at their own 
pace and rate as against the group activities in the classroom. 

d. Recreational role: the library does encourage recreation 
and therefore stocks various types of materials to facilitate 
this. Magazines, newspapers and so on are usually kept in the 
library, for pleasurable reading.  

e. Developing values, attitudes and appreciation: the 
library helps in the development of values, attitude and 
appreciation by providing experiences with various forms of 
creative expressions most especially through literature and 
arts. 

f. Economic role: the library provides an avenue for 
indigent students who cannot afford the costly textbooks and 
other relevant materials. 

Classification of libraries depends mainly on their 
ownership and purpose for which they were established. The 
mostly known types of libraries are national, public, 
academic, school, special  and private libraries[7-8]. 
National library is the apex library in any country. It is 
owned by the Federal Government for the educational 
interest of her nationals. Every nation has one and they are 
cited in the Federal Capital and branches are established in 
each state, provincial or regional capitals. Some of the 
functions of a national library include preservation and 
storage of all intellectual output, maintenance of a National 
Union Catalogue (NUC), which brings together in one place, 
a complete record of the holdings of the nation’s books and 
maintenance of inter-library lending system. Others 
functions are making recommendation and assisting local 
and state governments who are interested in establishing 
libraries and keeping a complete collection of government’s 
publications. 

Public library is the University of People and serves all the 
various groups in the community. It is community based and 
supported by taxes, rates and levies. It is the avenue through 
which the overall information resources is made freely 
available to all stakeholders. Its functions include provision 
of educational development of people in the community, 
support for civic and cultural activities of groups and 
organizations, promotion and encouragement of wholesome 
recreation and positive use of leisure time and offering of 
user access to information over the whole range of human 
activities, such as agriculture, crafts, commerce and industry. 
Academic Libraries are found in higher educational 
institutions such as Colleges of Education, Polytechnics, 
Colleges of Technology and Universities. They perform 
functions directly related to the mission of each institution. 
Some colleges focus almost entirely on their curricula needs 
while universities also emphasize on research and the 
interest of the wider population. The general functions of 

academic Libraries are to provide materials required for the 
academic programmes of the institution, research 
information resources in consonance with the needs of 
faculty and research students and information resources for 
recreation and personal self-development of users. Academic 
libraries also provide protection and security of materials and 
specialized information service to appropriate segments of 
the wider community. 

School Libraries are libraries in primary, secondary, and 
technical schools. Their functions include provision of 
background materials to complement and supplement 
learning and classroom teaching, catalyst for learning and 
enrichment for teachers note and teaching methodology. 
They also provide opportunity for creativity and independent 
thinking and encourage children in the proper use of leisure. 
Special Libraries are established for research and provision 
of detailed and specialized informational needs, usually for 
the personnel of the organization concerned. The stocks of 
special libraries are more of journals, reports, conference, 
proceedings, documents, cuttings, illustrations and books. 
Examples of this kind of library are the libraries found in 
Ministries, Parastatal, Industrial and Research Institutes, 
Professional Associations, Banks, Medical Libraries, Law 
chambers and Newspaper Houses. Private Libraries are 
established by individuals, eminent scholars, politicians and 
other important personalities in the society who turned their 
book collections into libraries. Section 2, 3 and 4 of this 
paper present the traditional library system, electronic library 
and the proposed electronic library system respectively. The 
system implementation, evaluation and the conclusion are 
discussed in Sections 5, 6 and 7 respectively. 

2. The Traditional Library System 
A traditional library comprises of a list of departments for 

maintaining the normal working mode of the library. In 
traditional libraries, books are primarily stored by subject, 
title, author and date and are accessed by following signs to 
the appropriate floor, room, bookcase, shelf, and 
spine-labeled book. The size and relative importance of each 
portion of the collection gives patrons information about the 
collection and can reveal the library's collection management 
objectives as well. The sub-units of the three main 
departments; namely technical services, reader services and 
research and bibliographic services in a traditional library are 
shown in the typical library organizational chart shown in 
Figure 1[9-12].  

The technical department provides e-learning, acquisition, 
cataloguing, binding and serial supports. The readers’ 
services department provides all forms of support on 
circulation, reserved management and referencing while 
support on documentations, private collections and maps and 
manuscripts are rendered at the research and bibliographic 
department. 
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The circulation is the part of the reader’s services 

department where charging and discharging of books and 
other materials take place. This service ensures good 
monitoring of library materials movement. It is a link 
between the library and the users of the library. Charging and 
discharging is also regarded as borrowing and returning of 
library materials. Charging is the term used to describe the 
processes of loaning out book from the library by the users. 
There are various systems of charging including Browne, 
Newark and Ledge[13-14]. Browne Book Charging System 
has limited number or cards or tickets which are given to 
registered users, the users are expected to present this card at 
the point of charging. Newark Charging System has each 
user having two cards, one of the cards are left with the 
library officer in charge of borrowing book while the second 
one is kept with the user. Lastly, in Ledge Charging System, 
the use of card is not adopted rather records of charging 
transactions are kept in ledger. Discharging is a terminology 
used to describe the returning of books after loaning period 
which is a stipulated period of time. Mostly, discharging 
period is two to four weeks after which the books borrowed 
by the user are expected to be returned. If a library user failed 
to return borrowed books at the end of the stipulated loaning 
period. A certain amount is billed against him/her as overdue 
fine. Overdue fine varies significantly for libraries based on 
the decision of the library’s Administration Department. 
Book renewal is another service being rendered by the 
library. It arises when a reader returns the loaned book(s) and 
wants to loan it again. This is probably due to the fact that 
he/she has not finished exploring the book. During this case, 

the library assistant goes into records to ascertain whether 
the books are on demand by other readers. If it is so, 
definitely renewal cannot occur in order to ensure equal 
access otherwise, the books will be loaned out to him/her 
again. 

3. Electronic Library 
Electronic Library, also known as digital library, has a 

variety of meanings, ranging from a digitized collection of 
material in a traditional library to the collection of all digital 
information along with the services that make them useful to 
all possible users. In summary, an electronic library is a 
collection of services and information objects that support 
users of the library in dealing with information objects and 
the organization and presentation of those objects which are 
available directly or indirectly via electronic/digital means 
[15]. A basic characteristic of the electronic library is that the 
information objects are found in collections with associated 
management and support functions. The types of information 
objects vary from traditional "documents" through to live 
objects such as sensor readings or dynamic query results. Its 
goal is to assist users by satisfying their needs and 
requirements for management, access, storage and 
manipulation of the variety of information stored in the 
collection of material that represents the "holdings" of the 
library. Users may be humans or they may be automated 
processes acting on behalf of or in support of human needs. 
Users also vary and include those not involved in the 
management and operation of the library but rather are the 

Figure 1.  Organizational structure of a standard conventional library 
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customers (end users), library operators, and information 
"producers" who want their material available through the 
library[16]. The authors in[17] summarize the major 
characteristic of electronic libraries as collections of fixed or 
permanent documents, which are based on digital 
technologies and are used by individuals working alone. 
Other characteristics include fixed contents, support from 
digital technologies, oriented towards information seeking 
[5,18]. The advantages of electronic library include the 
benefits of information collections in digital form for 
preservation and access and in management of large 
quantities of information. Digital libraries can store a large 
volume of digital information in archival form. It provides 
the users fast search tools and immediate access to the 
rapidly-growing information in multimedia form quickly on 
the screen in an interactive mode. It also offers access to 
expensive and special collections of information from any 
remote location and by multiple simultaneous users[19-20]. 
The fundamental reasons for building electronic libraries are 
as follows[21]: 

a. The digital library brings the library closer to the users 
making it easier to use and hence increasing its usage. With a 
digital library on the desktop, a user need never visit a library 
building. The library is wherever there is a personal 
computer and a network connection. The access to the 
collections expands beyond “working hours”. 

b. Computing power can be used to find information and it 
is considered to be better than manual methods for finding 
information particularly for reference work that involves 
repeated leaps from one source of information to another. 
Hyperlinks to other sources within a source provide obvious 
advantages. 

c. Placing digital information on a network makes it 
available to everybody or at least to those who have 
subscribed to it. This is a vast improvement over expensive 
physical duplication of material, or the inconvenience of 

traveling to a location where some unique materials are 
stored. 

d. Important information needs to be updated continually. 
Notable among the technologies for the implementation of 

electronic library is the Internet. The Internet is the 
interconnection of networks; that is, it is a network of 
networks. It is said to be a global meeting place where people 
from all parts of the world come together. Its service is 
always available on any computer in which from the 
fingertip, anyone can have access to it[22-23].  

In most cases, e-library system transactions are of large 
volumes, which need to be secured. Security of e-library site  
require the use of highly secure protocols with efficient 
implementations. An example of such protocol is the 
Secured Socket Layer (SSL). The different components and 
layers of SSL are shown in Figure 2.  

SSL is a standard security technology for establishing an 
encrypted link between a web server and a browser 
(DonalO’Mahony et.al, 2001). The link ensures that all data 
passed between the web server and browsers remain private 
and integral. SSL is an industry standard and is used by 
millions of websites in the protection of their online 
transactions with their customers. SSL has recently been 
succeeded by Transport Layer Security (TLS), which is 
based on SSL. SSL uses program layers located between the 
Internet’s Hypertext Transfer Protocol(HTTP) and Transport 
Control Protocol (TCP) layers. It is included as part of both 
the Microsoft, Netscape and web server products. SSL is 
developed by Netcape and gained the support of Microsoft 
and other Internet client/server developers as well become 
the de facto standard until evolving into Transport Layer 
Security. The “sockets’’ refers to the socket method of 
passing data back and front between a client and a server 
programing a network or between a layers in the same 
computer. 

 
 

Figure 2.  The main protocol components of the Secure Socket Layer (SSL) 
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4. The Proposed Electronic Library System 

 
 

A number of applications had been developed for handling 
the processes involved in a traditional library with most of 
them handling library system in a generic manner. In this 
research, an architecture in which various procedures of 
libraries can be managed in a customized manner is proposed 
and conceptualized in Figure 3. 

The database component is a mechanism for storing a 
collection of data representing information of interest about a 
real life entity. It provides a Data Definition Language (DDL) 
to specify the database schema and a Data Manipulation 
Language (DML) to express database queries and updates. 
Both DDL and DML simply form parts of a single database 
language, such as the widely used Structured Query 
Language (SQL). A relational database model[24-25] is 
adopted for the research. The model uses a collection of 
tables to represent both data and the relationships amongst 
them. Each table has multiple columns, and each column has 
a unique name for which a real life entity is represented. The 
general form of the model is given by: 

𝑅𝑅[𝑎𝑎1,𝑎𝑎2, … ,𝑎𝑎𝑘𝑘+1,𝑎𝑎𝑘𝑘 , …𝑎𝑎𝑛𝑛−1,𝑎𝑎𝑛𝑛 ]        (1) 
R represents the name of the relation, the set {ai} 

represents the attributes of the relation and n represents the 
size of the set.  

The database holds the description of the data type and 
format for all kinds of data that are stored for the process of 
the application. The main aim of the system is to maintain the 
process of book borrowing services in a library, and keep 
records of the library main entities. Therefore, the system’s 
entities comprise of library books, staff, student access and 
departments were formulated. Each of these entities has 
profile stored in one or more tables of database. The 
structures of the tables used in the database are the following: 
Library Books  

Each time a new book is bought into the library, it is 

registered so that its details are stored in the database and the 
student can access it from the Internet. The features of every 
book that are stored include category, title, author(s) name, 
publication details and many more.  
Staff 

Since a host of information and data is kept in the library, 
there should be an object of the system in charge of keeping 
them safe. In physical (manual) library system, (some of) the 
staff of a library are in charge of this. Therefore, the details of 
the staff of the library are also stored in the staff table. 
Students 

The real users of the library books in a University are the 
students. It is, therefore important to keep a record of all the 
students of every department so that each time a transaction 
is initiated by a student, the record of such student will 
simply be loaded from the database, thereby saving a huge 
amount of time and effort. The attributes of the students in 
the database include name, department, matriculation numb
er, status (full or part-time), class of degree (pre-graduate, 
undergraduate or postgraduate) and a list of some other 
details. The student is also allowed to choose a username and 
password for accessing the system.  
Book Lending 

The book lending history for every student is kept for 
documentation and tracking purposes. This operation 
involves storing related features of student borrowing a book, 
the book borrowed and the date of transaction. The book 
lending table helps in the generation of reports of 
transactions and a timeline of library operations for a certain 
period.  
Departments 

The departments table keeps record of all the departments 
in the University. The table also helps in customizing the 

Figure 3.  Architecture of the Electronic Customized Library System 
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outlook of the interface of the system once loaded by a user 
(staff or student). Notable attributes for this table include 
department codes, name, faculty, Head and date of 
establishment. 

4.1. Three Tier Design of the Proposed Web Based 
Electronic Library Syst/Em 

The design and implementation of the web based library 
system is based on a three- tier platform; namely front, 
middle and back end. The front-end is the presentation layer 
consisting of series of web pages presented to the users with 
the aid of a browser. It also presents the menu options 
showing information and available tasks at various levels of 
the system. The tasks cover, largely, the update and query 
transactions that can be performed on the database by 
authorized end and casual users. This tier is designed with 
HTML tags that give the structure of a page while 
JavaScripts determines the behaviour of the page. In addition, 
there are several free editors that support HTML tags. With 
JavaScript, there are small snippets of program code that 
make it easy for programmer to accomplish big tasks. The 
JavaScript interpreter is built into every scriptable browser 
[26-27] and there is no need of downloading or buying any 
additional software. 

The middle-end is the component of the web system that 
performs the logic of the system. It contains the system logic 
that decides how the middle-end serves as a bridge between 
the user at the front end of the application and the data at the 
back-end. It also contains the web server, which processes 
requests made by users. This tier is implemented using 
Hypertext Preprocessor formally known as Personal Home 
Page (PHP) Scripts that runs 5 to 20 times faster than Java 
and is extremely easy to use in developing very complex web 
applications, in a considerable period of time. It combined 
the object oriented features of Java, C++, PERL and “C” 
languages. PHP is the real gem of all the scripting / 
programming languages and has a huge number of users 
worldwide (PHP, 2003). The back end holds in a secured 
manner, all the application databases that stand as a 
backbone to the system. The databases are kept secure 
through the implementation of authentication and 
authorization of users. This tier is also responsible for 
creating effective and efficient backup and recovery 
strategies. The choice of database management system for 
the proposed system is My Structured Query Language 
(MySQL). MySQL is a fast Relational Database 
Management System with the functionalities found in 
varying leading database applications. It does not carry a 
hefty price tag as it is open source software and it can be 
easily downloaded[28]. 

4.2. Technological Design of the Web Based Library 
System 

The proposed system is platform independent. With the 
use of WAMP, which is a suite, comprising of Windows, 
Apache, MySQL and PHP, the system can work efficiently 

on a windows based computer system. LAMP and XAMMP 
are also examples of such suites that can enable the perfect 
running of the system on Linux and Macintosh respectively. 
The general technological design of the web-based system 
on the WAMP platform is shown in Figure 4.  

 
Figure 5 shows the flow of the system and the relationship 

amongst its various components for achieving the desired 
results. Apache is used as the local host server because it is 
an extremely quick and amazingly stable server. It serves 
web pages in response to request from web browsers. It 
relates requests from the web browser to PHP interpreter for 
processing. Thus, it serves as a channel through which the 
front-end interact with the back-end components. As a web 
server, the Apache’s main job is to respond to any incoming 
requests from a browser and return an appropriate response. 
Apache is quite powerful and can accomplish virtually any 
requested task from the webmaster. PHP is a server side 
scripting language used for generating dynamic pages.  

 
Typically, its codes are embedded in a regular HTML 

document where it is interpreted and executed on the web 
server. MySQL Database Management System is a fast, 
robust, relational database management system with the 
functionalities found in some leading database applications. 
It enables efficient storage, searching, sorting and retrieval 
mechanisms for processing data. It uses SQL (structural 
query language) which is a standard database query language 
worldwide. PHP and MySQL are the world’s best 
combination for creating data-driven sites with high 
performance, multi-user relational database management 
system that is today one of the de-facto standard for database 
driven application both on and off the web. In addition to 
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supporting standard SQL (ANSI), MySQL compiles on a 
number of platforms and has multithreading abilities that 
enhances its performance.  

5. System Implementation 
The proposed system was implemented in an environment 

characterized by windows Vista Home Basic Operating 
System on a Pentium IV with 1GB main memory and 40GB 
Hard disk. The supporting Internet system is built using 
server connected to Very Small Aperture Terminal (VSAT) 
with a unique IP address for hosting or network interface 
identification and location addressing with support for file 
with size exceeding 2 GB on 32 bits operating system. The 
server is maintained with bandwidth size of 256 Mb/s using 
Java and ASP.net client side scripting. For continuous 
power supply, Un-interrupted Power Supply Systems (UPS) 
and Voltage Regulators (VR) were provided. Even though 
the servers rely on the power supply from the national grid, 
an alternative power generator is available to guide against 
system failure occasioned by power outage from the national 
grid. The system quality, reliability and maintainability are 
enhanced with detailed designed, graphical and friendly user 
interfaces, good test procedures, and system documentations. 
The distinctiveness of the system is proved by its user 
friendliness and descriptive link names. The home page of 
the web-based electronic library system is loaded once the 

address of the web system is loaded in a browser such as 
Mozilla Firefox, Opera and Internet Explorer. This page 
displays a list of links via which other parts of the system can 
be navigated. The login page was carefully coded in order to 
validate and verify the authenticity of the user.  

All categories of users are allowed to make use of the 
system on successful authentication through the login 
interface featuring the username, password and user type. 
The user type signifies the user level, which can either be 
‘student’ or ‘staff’. After a successful user verification, a 
welcome message and a pointer to the user’s department are 
presented. Details of suggested books are also presented for 
the active session. User confirmation is done at the staff 
module to determine the access level. Every staff on access is 
restricted by the system to the level specified for the category 
of which he or she belongs. The staff module has pages for 
creating record of new staff, viewing staff details, query 
students records, book registrations and shelf management. 
The first part of the file used for capturing, storing and 
viewing details of a library staff on the database gives the 
user a free-will to choose the username and password with 
which he/she will access the system in subsequent occasions. 
The other personal details of the staff such as title, names, 
home address, school, department, contact number, e-mail 
address, type and highest qualification formed the other part. 
Information about an active staff can be displayed, modified 
or printed using the appropriate buttons.  

 

Figure 6.  A Screen-print of Login Page for E-Customized Library System 
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The system has a page for a single viewing of the details of 
all existing users of the library system with no room for 
modification. On this page, navigation across records is done 
via customized buttons. The system also provides a page on 
which the details of a user of the library can be searched in an 
efficient manner using a variety of keywords including 
student matriculation number, surname and other names. 
There are columns for showing the profile of the operational 
staff, list of registered students and the set of materials in 
possession of the found student as shown in Figure 6. A staff 
user can store the title, author, year published, International 
Serial Book Number (ISBN) and date of publication of 
books in a designated register. The ‘book shelf’ page shown 
in Figure 7 acts like a shelf where staff users can easily 
access books requested for by a student. The two sections of 
this page are the ‘Material and Books Search’, and ‘List of 
Library Books’. The former has its first part as a search box 
where books needed by the students can be searched in a 
multi-key manner. The search-phrase returns a book list on 
which the user can click on any book to display its features in 
the second part. The later section displays all books in the 
library in a manner of their transaction frequency. 

The required and identified book is clicked to pop up a 
mini frame where majority of the operations on books are 
carried out. Some significant information including book 
details, lending status, period of lending and operations such 
as lending, status checking, renewal or revoking are also 
displayed. There is a platform for user’s access to the 
system’s digital resources. The first section of the platform 
presents brief information about the student; the second 

section presents a personal tool, which the student can use to 
search as well as viewing the list of books he or she had 
borrowed. The third and final section presents all the books 
in the library to the user. The platform also allows 
modification of students’ records and report generation on 
registered students, books, officials and transactions.  

6. System Evaluation 
The proposed customized library system was tested using 

the library collections of the six Departments of the Schools 
of Sciences of The Federal University of Technology, Akure, 
Nigeria (FUTA). The Departments are Biochemistry (BCH), 
Microbiology (MCB), Computer Science (CSC), Physics 
(PHY), Mathematical Sciences (MTS) and Statistics (STA). 
The library of each Department is equipped with facilities to 
support effective utilization of resources through competent 
staff activities. Students’ access to available resources is also 
prioritized. Each library has about one thousand five hundred 
books on related fields in its shelf. To verify the efficiency of 
the system, a formative evaluation of the system based on the 
view of selected staff and learner users was conducted in line 
with some indices. The view and responses of randomly 
selected respondents (one hundred learners and ten staff) 
from each of the six Departments were sampled using 
questionnaire method. The selections of the respondents 
were freely done without any form of bias. The first section 
of the questionnaire focused on the relevant information 
about the respondent. These include name, department, level 
(for learner) and designation (for staff). The second section 

Figure 7.  Screen View of ‘Book Shelf’ Page 
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featured the evaluation indices which include accessibility, 
availability, provision of appropriate level of interaction, 
menu driven support, efficiency of support for learning 
methods, convenience in use and usefulness for active 
learning. The indices were rated on a scale of 5, 4, 3, 2 and 1 
for ‘Excellent’, ‘Very Good’, ‘Good’, Average’ and ‘Poor’ 
respectively.  

Summaries of the ratings of the system by the learners and 
staff are presented in Tables 1 and 2 respectively. According 
to the figures in Table 1, all the 600 surveyed learners from 
the six departments gave average ratings of 4.06, 4.24, 4.22, 
4.15 and 4.58 for the proposed web-based library system in 
term of the ‘accessibility’, ‘availability’, ‘provision of 
appropriate level of interaction’, ‘convenience of use’ and 
‘usefulness for active learning’ respectively. Based on the 
rating scale, these values indicate above ‘Very Good’ 
performance of the system from the views of the surveyed 
learners for the concerned indices. The students from the six 
departments also rated the system a little below ‘Very Good’ 
on its performance scale for ‘menu driven support’ and 
‘efficiency of support for learning method’ with average 
ratings of 3.75 and 3.93 respectively. The below ‘Very Good’ 
support for ‘Menu driven support’ is attributed to the 
sparingly nature of the help or support modules. This 
performance scale for ‘Efficiency of support for learning 
method’ is also attributed to the non-inclusion of some 
relevant texts and materials in the collections of the six 
libraries used for the evaluation. 

Table 1.  Learners Evaluation Results, A=Accessibility (1), B=Availability 
(2), C= Provision of Appropriate level of Interaction (3), D= Menu Driven 
support (4), E= Efficiency of support for learning method (5), F= 
Convenience in use (6), G= Usefulness for active learning (7) 

Index BCH MCB CSC PHY MTS STA Average 
A 3.98 4.21 4.56 3.68 3.97 3.98 4.06 
B 4.11 4.52 4.69 4.10 3.98 4.02 4.24 
C 4.23 4.12 4.32 4.25 4.18 4.19 4.22 
D 4.02 2.98 4.09 3.29 4.08 4.03 3.75 
E 3.97 3.99 4.03 3.58 4.12 3.89 3.93 
F 4.03 4.32 4.25 4.21 3.98 4.08 4.15 
G 4.55 4.56 4.68 4.58 4.37 4.71 4.58 

Table 2.  Staff Evaluation Results 

Index BCH MCB CSC PHY MTS STA Average 
A 4.25 4.26 4.13 3.56 3.59 3.82 3.94 
B 4.53 4.21 4.64 4.08 4.26 4.52 4.37 
C 4.52 5.0 5.0 4.54 4.29 4.72 4.68 
D 4.20 4.26 4.51 3.52 3.61 4.07 4.03 
E 4.23 4.21 4.25 4.28 3.87 4.07 4.15 
F 4.74 4.53 4.32 3.98 3.89 4.19 4.28 
G 4.39 4.52 4.17 4.29 4.56 4.57 4.42 

From Table 2, it is also revealed that the proposed system 
enjoyed favourable ratings from the staff based on the 
selected indices. The staff of the six departments gave ratings 
that indicate their sufficient approval of the ‘Very Good’ 
performance of the system as presented by the 4.37, 4.68, 
4.03, 4.15, 4.28 and 4.42 average ratings for ‘availability’, 

‘provision of appropriate level of interaction’, ‘menu driven 
support’, ‘efficiency of support for learning method’, 
‘convenience of use’ and ‘usefulness for active learning’ 
respectively. The scatter charts of Figure 8 and 9 show the 
graphical representations of the ratings for the learners and 
staff respectively. The charts revealed little or insignificant 
differences in the ratings across departments. They also 
show that both the learners and staff present similar view of 
the system. The very high ratings of the proposed system by 
the surveyed learners and staff confirm its acceptability as a 
suitable, adequate and efficient electronic library services 
system in a learning environment. Its practicality for easier, 
faster and more productive and result oriented services is 
also buttressed.  

 
Figure 8.  Scatter Chart of the learners’ ratings 

 

7. Conclusions 
Electronic Library System are been used to support the 

Manual Library System such that the ease of access and 
maintenance of the library materials provides solution to a 
wide variety of problems on the maintenance of electronic 

Figure 9.  Scatter Chart of the staff ratings 
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journals, inquiry-based education, e-mail for an organization 
and personal information collections. The current concept of 
e-library is a subset of the larger concept of library and not a 
substitute for it. The development of public library systems 
does not address the main characteristics of the conception of 
library system that include technology, users’ domain, 
contents and services. Yet, model of technological support 
for libraries varies from Public (Generalized) Library to 
Academic (Customized) Library.  

The design and implementation of a customized web- 
based library system with three tier architecture comprising 
of the Front-end, Middle-end and Back-end has been 
presented. The front-end engine is the browser (an 
application that access web pages) with which the users 
interact with the system. The middle-end engine contains the 
Application Engine characterized by update and query 
transactions. It also has the Web Engine, which serves as the 
interface between the Application Engine and Users of the 
system. Lastly, is the back-end engine, which houses the 
relational database on which the system keeps its data. With 
the proposed system, it is possible to maintain easy access 
and maintenance of documents and materials in any library 
with great emphasis on system personalization. The system 
provides adequate security and privacy mechanisms with a 
view to guaranteeing the integrity of its database. The profile 
of the administrator and users (staff and students) of the 
system are appropriately authenticated at the levels of entry 
into the application. The satisfactory performance of the 
system based on the ratings of the respondents indicates its 
meeting up with the conclusion in[16, 21] that digital 
libraries should meet the needs of users in term of resources 
availability and access. The satisfactory nature of the system 
also confer on it, relevance in term of independent study and 
resource control which are presented in[17] as parts of the 
major characteristics of electronic library system.   

Future research aims at improving the performance ratings 
especially in areas of ‘Menu driven support’ and ‘Efficiency 
of support for learning method’ through enhanced and 
fortified help modules and inclusion of additional study 
materials in the digital collections. Consideration will also be 
given to alternative platform, front-end, middle-end and 
back-end engines with more emphasis on open sourced 
applications that are versatile and robust with improved 
privacy and security features.  
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