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ABSTRACT

NCT Mobile Library Assistant is a mobile application of library system of
Nizwa College of Technology to run in Android platforms by providing a
downloadable APK (Android Application Package), which aims to increase the rate
of usage of the academic library and make collections more accessible to students,
faculty members and staff. The application aims to take advantage of the technology
that will help analyze user's usage and level of engagement and satisfaction to
library that can benefit to the improvement of services and facilities currently being

offered.

Nowadays, Nizwa College of Technology has a high expenditure on the
library system that is not being fully maximized by students and staff. The proposal
of developing an accessible, adaptable and user-friendly mobile library application
can lead to high percentage of usage and new method of engaging students and

staff to further promotes the library services.

NCT Mobile Library Assistant application was integrated to the existing online
library system of the school using software development life cycle methodology,
lonic which is a powerful HTML5 SDK that mainly focus on the look and feel, and Ul
interaction using web technologies like CSS, HTML and Javascript, AngularJS and
Lumen which is a PHP micro framework to build an application interface.

NCT Mobile Library Assistant application was tested out by several students, staff
and faculty members of Nizwa College of Technology.
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|
THE PROBLEM DOMAIN

Students nowadays, barely rely on the information from Internet; school
libraries most often are being disregarded. The allotted budget in building a library
facility is not being fully maximized.

Libraries are now facing a challenge on how to meet the rapidly evolving
technology. Library system should think of innovative way to cope up to endless
changes of technology and retain its significance in an institution.

Statement of the Problem

The project aims to adapt to the technological challenges that current library
systems are facing and promote its relevance to an institution. Mobile library
application is one innovative method in providing more reachable way to access

library information.
The project aims to provide answers to the following:

1. How library collections can be quickly accessible to students, faculty members
and staff without a delay aside from having a web application, which you need

to use a browser to get into the system?
2. How to increase the rate of usage of students, faculty members and staff to

the library's collection.
3. How to increase the level of interaction/engagement of students, faculty

members and staff to school librarians?

Background and Objective of the Project

The project has been initiated as an enhancement to the existing online library
system of Nizwa College of Technology, which aims to meet the following objectives:

1. To develop a mobile application available to Android devices, that can provide
quick access to the library’s collection without a delay or human intervention
or be physically inside the academic library.

2. To promote library services and facilities and engage students, faculty
members, and staff to use those.

3. To implement an application that creates two-way communication between
library management and its users to gather feedback and provide a better

quality of service.
NCT MOBILE LIBRARY ASSISTANT ‘ 5



Significance and Scope of the Project

The implementation of mobile library application will be beneficial to the Nizwa
College of Technology students, faculty members, staff and the school librarian.
Students, faculty members, and staff will be able to have quick access to library
collections with the tip of their thumb using their smartphones/tablets. School
librarian's workload will be lessened because a user can have a full inquiry to the
library collections without even asking them. Library transactions will be more

efficient and hassle-free.

The project aims to implement the following:

1. Mobile library application is available using smartphones/tablets in the
Android platform.

2. Mobile library application that allows users to manage own profile such as
name, e-mail address, and contact number.

3. Mobile library application that enables users to view/search collections and
reserve available library resources.

4. Mobile library application that allows users to send feedback and inquire from

the librarian.

Documentation of Existence and Seriousness of the Problem

Libraries nowadays are facing a challenge on how to keep pace to rapidly
changing technology and ensure they can still provide services and retain its

significance in society.

Use of smartphones/tablets proliferated significantly and change how
information is structured, established and disseminated. People hardly rely on the
Internet and their computers and/or smartphones or tablets to get a quick answer to
their inquiry. With how we collect information today, libraries became insignificant,
especially to students. Students commonly use their technological devices to access
information swiftly and efficiently which results in ignoring the academic library

provided by the school.

There is a need for the libraries to upgrade and cope up on how technology
proliferates in society. To retain its significance in society, it needs to understand the
benefits of mobile devices to the learning process of students and innovate how to
quickly and efficiently provide highly relevant information.

NCT MOBILE LIBRARY ASSISTANT 3



!
REVIEW OF EXISTING ALTERNATIVES

Boopsie for Libraries serves an inspiration to propose a mobile library
application. Boopsie develops a mobile application for libraries with customization
capability like uploading of the company logo, images, and artwork. It also provides
in-app mobile catalog searches and mobile access to library services. Boopsie also
offers ILS Integration, additional eContent Integration, Library Locator and Social

tools.

Alexandria Library Mobile App, like other mobile library applications, allow
users to access library resources anytime and anywhere. It also provides user
account access where a user can use his or her library card number and pin to
check due dates, place a hold, renew a book, and alerts when books are due or hold
become available. Alexandria has an interface to search catalogs by author, title,
subject, barcode or keyword and event listings showing library activities.

This project was inspired by those existing mobile application and applied the
key components of library services, which also takes into consideration the available
resources of Nizwa College of Technology and give them an option to build the
application according to their patrons’ prerequisites.

NCT MOBILE LIBRARY ASSISTANT 4



Chapter Il
THEORETICAL FRAMEWORK

Innovation to the traditional library system has become a challenge to adopt
on how technology changes the way we look for the answer to our questions. There
has been an effort from the educational institutions to upgrade the services of their
libraries by creating an online system where their users can easily search for
resources with the use of laptops and desktop computers however there are
research studies, which shows that in spite of the availability of the system there is a
likelihood that it will not be used by potential users especially nowadays where our
society is rapidly proliferated by mobile devices such as smartphones/tablets,
laptops and computers which we use to instantly access information, human
intervention serves as a potential barrier to convenience.

This project aims to provide a mobile library assistant application and applies
the technology acceptance model (TAM) as a theoretical framework. According to
TAM usage of an information system is determined by users’ intention to use the
system, which in turn is determined by users’ beliefs about the system. TAM
suggests that when users are presented with new technology, a number of factors
influence their decision about how and when they will use it, notably:

Perceived usefulness which was defined by Fred Davis as "the degree to
which a person believes that using a particular system would enhance his or her job

performance".

Perceived ease-of-use which Davis as “the degree to which a person believes
that using a particular system would be free from effort” also defined. Figure 1.

Shows Perceived Usefulness Model

Individual Differences
Self:
Computer Self-Efficacy ‘
Koowledge of Search Domain “"“:h'“
System Characteristics Behavior
e Intention
Relevance
w
Percelved
Ternisokony ;:‘ | Ease of Use

Figure 1: Perceived Usefulness Model
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The project aims to apply TAM to develop an application that can lead to a
significant increase in usage rating of the library resources and promotes the
services being offered.

Rationale for the Framework

The project, using the technology acceptance model, aims to maximize the
use of academic library resources and retain its relevance to the educational
institution. Determining the perception of potential users on their likelihood to use the
library resources and consider it as a factor to build a mobile application.

Even if the institution provides an online library system accessible via web
browsers using laptops or computers the likelihood of a user to access information is
low. This was the effect of the emergence of mobile technologies.

Nowadays, users perceive that by providing mobile applications will give them
quick and autonomous access to highly relevant information.

Using the mobile library assistant application will bring convenience to library
users without a physical intermediary to have quick access to know if the availability
of library resources they are looking for. When the user feels the convenience of use
it will result in a high probability of using the services frequently thus leads to
maximization of budget and resources allocated.

NCT MOBILE LIBRARY ASSISTANT 6



v
METHODOLOGY

Concept
The mobile library assistant application offers the following features:

1. User Account Management
a. The application provided an interface where the user can modify ,
contact numbers, e-mail address. Student number and employee
identification number will be used to as the username to access the

application.
b. The application will also handle active and inactive users.

N

Catalog Search/ View
a. The application will provide an interface where a user can search

books using book identification number or the ISBN.
b. The interface will also show the availability of the book and its
corresponding details such as title, author, and ISBN.

3. Book Reservation
a. The application provided interface where a user can reserve an

available book.
b. A notification or proof transaction will be sent to registered email

address.
c. A notification will be sent when books are due.

4. Ask a Librarian
a. The application provided an interface where the user can inquire from

the librarian.
5. New Resource Acquisition

a. The application provided an interface displaying the recently added
books for the last 30 days.

NCT MOBILE LIBRARY ASSISTANT 7
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FIGURE 2. Use Case Analysis Diagram

Methods

Software development life-cycle methodology has been applied to guide the
process in building the mobile library application for Nizwa College of Technology.

Analysis and evaluation of current online library system of NCT and existing
mobile library application such as Boopsie for libraries, Alexandria Library, and
MyLibrary, took place in gathering of ideas and became an inspiration in
development of the project.

The existing online library system of Nizwa College of Technology uses PHP
(Hypertext Preprocessor) and MySQL for database management and an APl was
built using Lumen PHP Micro-framework to communicate to the database. Lumen is
a PHP micro framework that helps developers to quickly write simple yet powerful
web applications and APls. Lumen is a great tool for rapid prototyping and an ideal
tool to create APIs that consume, repurpose or publish data.

The frontend interface was built using the first version of lonic Framework
which is s a completely free and open source SDK that empowers developers to
build performant, high-quality mobile applications using familiar web technologies

such as HTML, CSS, and JavaScript.
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The project developed a mobile application that runs on Android devices

which was based from the resuilt of the pre-test survey that there are more users who

used smartphones/tablets that runs in Android platform.

The project provided a downloadable APK - an Android application package,
that can be installed on Android devices.

Project Assessment

The project determined the effectiveness and success of the application by
using pre and post test surveys.

Following questions where chosen to support the key objectives of the project.

1. Pre-test Survey ( NCT Online Library System)
a. Please select the category that describes your role in relation to Nizwa

College of Technology

Do you have a smartphone/tablet?

What is the model of your smartphone/tablet?

| am using the Online Library System to search and reserve a book.

The online Ibrary system is easy to use. :

| can search and reserve books immediately.

| can navigate on the website using my smartphone/tablet.

| am using my smartphonef/tablet to navigate to the Online Library

System.

| would be happy if there is a mobile version of the Online Library

System where | can search and reserve a book using my

smartphone/tablet.

S@ ™ eoo o

2. Post-test Survey (NCT Mobile Library Assistant Application)

a. Usability
i. The mobile library assistant is easy to use.

ii. 1can easily search and reserve for a book.
ii. 1can navigate to the application easily.

b. Credibility
i. |feel comfortable using the mobile application to search and

reserve books
i. The information in the mobile application is accurate

ii. | feel that this mobile application is valuable.

c. Loyalty
i. | will recommend this mobile application to your colleague or

classmates?
ii. 1 will use this mobile application in the future.

d. Appearance
NCT MOBILE LIBRARY ASSISTANT



i.  This mobile application provides a neat and simple interface.

The Pre-Survey questionnaire items except a,b, and ¢ use a five point scale
from strongly disagree to strongly agree. Questions a,b,c are subject to users

preference.

The Post-Survey questionnaire items used a five point scale from strongly

disagree to strongly agree.

Figure 3 displays the Pre-Survey questionnaire used by this project.
Figure 4 displays the Post-Survey questionnaire used by this project.

' 1 Please select the category that describes
! your role in relation to Nizwa College of
Technology

" 2 Do you have a smartphone/tablet?

3 What is the mode! of your
smartphoneftablet?

4 1 am using the Online Library System to
search and reserve a book.

5 The online Ibrary system is easy to use.

6 1 can search and reserve books
Immediately.

7 | can navigate easily on the website

8 | can using my smartphone/tablet to
navigate to the Online Library System.

9 1 would be happy if there is a mobile

| can search and reserve a book using my
smartphoneftablet.

version of the Online Library System where

Yes

Yes
Apple
Strongly?isagree
StronglyPlsagree
Strongly?isagree
Strongly‘Disagree
Strongly 1Dlsagree

Strongly Disagree
1

No

No
Samsung

Disagree
2

Disagree
2

Disagree
2

Disagree
2

Disagree
2
Disagree
2

Huawei

Undecided
3

Undecided
3

Undecided
3

Undecided
3
Undecided
3

Undecided
3

Google

Figure 3. Pre-Test Survey Questionnaire

The mobile library assistant is easy to use.
| can easily search and reserve for a book.

I can navigate to the application easily.

| feel comfortable using the mobile
application to search and reserve books

The information in the mobite apptication is
accurate

| feel that this mobile application is
valuable.

| will recommend this mobile application to
your colleague or classmates?

I will use this mobile application In the
future,

This mobile application provides a neat and
simptle interface.

Strongly Agree
1
Strongly Agree
1

Strongly Agree
1

Strongl:l Agree
szronglzv Agree
Sh‘ongl1y Agree
su'ongl"y Agree
Strongl‘glf Agree

Strongly Agree
1

Agree
2

Agree
2

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Undecided
3

Disagree
4

Disagree
4
Disagree
4

Disagree
4

Disagree
4

Disagree
4
Disagree
4
Disagree
4
Disagree
4

Figure 4. Post-Test Survey Questionnaire
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For the post-test survey, the project aims to get a score at least 50 percent
which is 22.5 points of the total possible score 45 points. SUPR- Q score will be
based by adding up the responses of the 8 given questions and divided to half (z).

The pre-test survey uses SUPR- Q for the 6 questions to measure the
usability,credibility, loyalty and appearance of the existing online library system.

The percentage of the first three questions in pre-test survey was given to
determine the platform which are commonly used by students and staff/teacher of
Nizwa College and technology.

NCT MOBILE LIBRARY ASSISTANT 11
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RESULTS AND DISCUSSIONS

The project released an Android application sent to 18 respondents
composed of staff/teacher and students. The respondents were able to search, view,
and reserve a book from the application and were also able to manage their email
address and mobile number using the application.

The project used a questionnaire using the Standardized Universal Percentile
Rank — Questionnaire (SUPR-Q) to measure the essential elements of the mobile
application - usability, credibility, loyalty, and appearance.

Results

Pre-test survey results were interpreted as follows:

A total 55.6% from 18 respondents of the survey are students and the remaining
44 .4% are staff/teacher.

Figure 4. Shows the percentage of staff/student in Nizwa College of Technoloy out of
18 respondents of the project.

Question: Please select the category that describes your role in relation to Nizwa
College of Technology

@ StaffTeacher
@ Student

44.4%

Figure 5. Percentage of staff/student as respondents of the project.

A total of 100% from 18 respondents uses smartphone/tablet.

Figure 5. Shows the percentage of respondents who owns a smartphone/tablet.

Question: Do you have a smartphone/tablet?

NCT MOBILE LIBRARY ASSISTANT 12



@ Yes
@ No

Figure 6. Percentage of respondents who owns a smartphone/tablet

A total of 38.9% from 18 respondents uses a Samsung device model, 38.9%
uses Huawei device model remaining 22.2% uses Apple device which runs in 10S
platform. Samsung and Huawei devices runs in Android operating system. The
question item is one of the deciding factor in developing the mobile library assistant

on Android devices.

Figure 6. Shows the percentage of the model of smartphone/tablet used by 18
respondents

@ Apple

@® Samsung
@ Huawei
@ Google

Figure 7. Percentage of the smartphone/tablet model used by the respondents
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Question

Average Score
(1-5)

Percentage

[ am using the Online
Library System to search
and reserve a book.

3.1

62.22 %

The online library system
is easy to use.

2.61

52.22%

| can search and reserve
books immediately using
the online library system.

2.055

41.11%

| can navigate easily on
the website

2.16

43.33%

| am using my
smartphone/tablet to
navigate to the Online
Library System.

1.0685

21.11%

I would be happy if there is
a mobile version of the
Online Library System
where | can search and
reserve a book using my
smartphone/tablet.

4.22

84.44%

Table 1. Pre-test Survey Results

The pre-test survey results were categorizgd apd measured by usability,
credibility, loyalty and appearance of the e>_(isting onllne.llbrary system. I_Based on 18
respondents, the overall average score is 15.21 which has an equivalent 50.7
percentage of the total possible 30 points score of the questionnaire.

The pre

the existing online library sys

students of Nizwa College of Technology.

NCT MOBILE LIBRARY ASSISTANT
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Post-test survey results were interpreted as follows:

Question Average |Percentage
Score
1-5
The mobile library assistant is easy to use. 4 80%
| can easily search and reserve for a book. 416 83.33%
| can navigate to the application easily. 4.16 83.33%
| feel comfortable using the mobile application to search and 411 82.22%
reserve books
The information in the mobile application is accurate 4 80%
| feel that this mobile application is valuable. 4 80%
| will recommend this mobile application to your colleague or 4 80%
classmates?
| will use this mobile application in the future. 4 82.22%
This mobile application provides a neat and simple interface. 3.88 77.77%

Table 2: Post-test Survey Result

The survey results were categorized and measured by usability, credibility,
loyalty and appearance of the mobile library assistant application. Based on 18
respondents, the overall average score of SUPR-Q of the mobilie application is
36.31 which is 80.68% of the total possible score 45 points of the questionnaire.

The post-test survey overall average 80.68% of SUPR-Q score determines
that NCT Mobile Library Assistant application will help to extend and maximize the
usability of the college’s library resources and that the users can feel more
satisfaction in using mobile applications nowadays instead of the browser-

based/desktop systems.

NCT MOBILE LIBRARY ASSISTANT
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The project was developed using Lumen for creation of APl (Application
Programming Interface) which communicates to the existing web-based version of
the library system and lonic Framework for building the user interface of the

application.

The project provided the Android Application Package to the 18 respondents
composed of student, and staff/teacher of Nizwa College of Technology. From the
survey results gathered, use of smartphones/tablets are highly preferable by the
users nowadays where they can easily do transaction on their palm of their hands.
The existing online library system reached a neutral satisfaction from it's user and
that by providing a mobile application of the system will give more satisfaction.

The percentage of 80.68% of SUPR-Q score determines that NCT Mobile
Library Assistant application can give user a feeling of more satisfaction of having a

mobile version of the library system.

RECOMMENDATIONS

The following items were recommended to further enhance the first version of the
mobile application.

1. By providing an 10S version of the application can add to the number of
patrons that can use it.

2. The user interface can be elevated to be more appealing to the users.

3. The application can extend the available features which might add to it's value
in terms of usability and engaging of more users.

4. Agile methodology is more likely applicable on the project to be used on its
successive version wherein the end-user can see results easily in smaller
pieces and the team will be more flexible in adapting to changes. The
possibility of testing, engagement (both by client and developers) to deliver a
successful application will be of great extent.
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