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Abstract

The integration of mobile technology in our daily lives has become
increasingly significant. This technology provides students with the freedom
to learn anytime and anywhere. Among the various mobile devices available,
mobile phones are the most popular choice for students. They are used for a
plethora of activities such as browsing the internet and sending emails. The
advancement of technology has made mobile learning an enjoyable method of
studying for students. Due to its exceptional features, such as accessibility and
mobility, many countries have already incorporated it into their educational
systems. To enhance the assessment process in high-density classrooms and
encourage interactivity between students and teachers, this paper presents a
case study on the development of a user-friendly mobile quiz application
"QAPP". Our mobile application has been developed with the intention of
providing an interactive educational aid for students and instructors
capitalizing on the prevalence of mobile devices. A 20-question questionnaire
was administered to evaluate the users' responses, indicating that the feedback
was positive. Developing mobile applications for mobile learning is crucial to
the future of software technology, as it supports learning anytime and
anywhere.
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1. Introduction

The prevalence of mobile applications is on the rise worldwide
[1]. It has become an essential component of people's everyday routines,
as everyone endeavors to keep up with the latest technological
advancements that make life more convenient and effortless [2]. The
advancement of technology has significantly improved the capabilities
of mobile devices. The latest generation of mobile devices, smartphones,
can now perform tasks that were previously restricted to computers.
They can be utilized for various functions beyond making calls and
sending messages, including email, data searches, financial transactions,
education, and much more. The rapid progress of the Internet and mobile
devices has altered the habits of the population and led to the
development of mobile applications (apps) that support their daily
activities. A software application that is specifically created to function
on a mobile device, such as a watch, tablet, or phone, is commonly
referred to as a mobile application [3]. The distinguishing features of
mobile devices include their portability, widespread availability, and
ease of use. Due to these features, many countries around the world have
begun implementing mobile devices in education [4,5]. The importance
of mobile applications has rapidly increased, as they can be utilized for
various purposes, including education. The rapid evolution of
technology has had a significant impact on education and has led to the
emergence of mobile learning as a crucial aspect of the educational
process [6,7]. When discussing education, it is essential to consider the
type of technology that will support it. The use of mobile devices as a
learning tool can support remote learning programs and provide access
to learning content anytime and anywhere [8,9]. Therefore, the advent
of mobile devices has had a positive impact on education, leading to the
emergence of mobile learning as a potential component of the
educational system.
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The process of utilizing mobile applications on mobile devices
during the educational process is known as mobile learning [10]. Mobile
devices are portable electronic devices that include computing devices
such as personal digital assistants, smartphones, and handheld devices.
Mobile learning applications are software products that can be obtained
by students from various sources, including the website of their
educational institution. Developing mobile applications for mobile
learning is crucial to the future of software technology, as it supports
learning anytime and anywhere. In our paper we aim to take advantage
of advancements in mobile technology to encourage our students to
make the most of these devices. To simplify the assessment process in
high-density classrooms and improve interaction between teachers and
students, we have created an innovative quiz mobile application called
"QAPP".

Our proposed quiz mobile application aims to be a user friendly,
simple, and interactive application that we are going to detail in this
study. Our primary focus is to ensure that the content within the
application is easily understandable, meaningful, and attractive to the
learners. The rest of this paper is structured as follows: Section 2
describes the related work. Section 3 demonstrates the scientific
structure of the mobile-quiz application. Section 4 shows a case study
for implementing “QAPP” in a particular community. The results and
the observations are presented in Section 5. Finally, Section 6 concludes
the study and provides directions for future work. In conclusion, this
paper provides an in-depth exploration of our proposed quiz mobile
application. We emphasize its user-friendly and interactive nature, as
well as the importance of creating understandable, meaningful, and
attractive content for learners. By structuring the paper as described
above, we aim to provide a comprehensive understanding of our
research, methodology, implementation, and future directions.

2. Related Work

Mobile learning (m-learning) refers to the acquisition of
knowledge that happens when the learner is not confined to a
predetermined location. It also involves making use of mobile
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technologies that provide learning opportunities [11]. The use of mobile
devices has proven beneficial to learning since they are significantly less
expensive than PCs and laptops. As a result, it provides an affordable
tool for learning. The academic interest in mobile learning has increased
due to the widespread adoption of mobile devices. M-learning also
allows students to engage in the learning process at any location, using
any device of their choice, and at their convenience [1]. The rise of high-
speed wireless internet and the advancement of mobile devices with
improved quality and features have greatly contributed to the
widespread adoption of m-learning practices. Both learners and
educational institutions have shown a growing interest in utilizing
mobile technologies in the teaching and learning process, which is
reflected in the ever-increasing use of this approach. This trend is
indicative of universities' efforts to integrate mobile technologies into
their educational practices [12].

Technology has provided us with the ability to transform the way
we learn. By creating expansive learning communities and connecting
individuals both in person and online, we can now offer the necessary
guidance and resources for lifelong education [13]. The concept of
Mobile Learning is a progression from traditional e-learning, utilizing
the most up-to-date mobile devices such as smartphones, PDAs, cell
phones, laptops, and tablet PCs to facilitate computer-aided learning.
Numerous approaches to mobile learning have been suggested by
scholars. In one study, conventional classroom learning was compared
to e-learning and mobile learning [14]. Another one concludes that
mobile applications have the potential to revolutionize education by
breaking down traditional classroom boundaries [15]. Additionally, [16]
stated that a small European Union (EU) state conducted a quantitative
study examining the advantages and expenses associated with the
utilization of ubiquitous resources, such as tablets for m-learning in
educational settings. The analysis of principal components revealed a
strong commitment among educators to the adoption of mobile
technologies. Furthermore, a stepwise regression analysis indicated that
younger teachers were more actively participating in m-learning
resources. A method of teaching Chinese chess at a distance using
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mobile phones and augmented reality was developed by [17]. Students
can learn and play chess without a traditional chessboard by utilizing
augmented reality (AR) technology. In [18], a mobile music player
application is utilized by students to listen to music and read
synchronous lyrics. [19] presents a small-scale study from Greece that
provides examples of mobile technology-supported learning activities in
science lessons in secondary schools. In [20], a study was conducted to
evaluate the effectiveness of using smartphones to teach geography to
junior high school students in Taiwan. The results showed that students
in the experimental group who utilized the suggested approach to
learning were able to learn more effectively with the support of a
comprehensive geography learning system. Meanwhile, [21] found that
secondary school science students benefited from mobile-based micro-
learning and evaluation activities, as they were able to improve their
academic performance and motivation. As it stands, smartphones have
become the most used device for students accessing educational
materials online. [22] have introduced EduMobile which is a user
experience model that serves as a mobile application designed for
educational purposes aimed at school children. This model can be
utilized by mobile application designers who wish to create educational
mobile applications for school children by applying user experience
(UX) principles which is a collection of essential principles that you can
utilize to create designs and experiences tailored to the needs and wants
of your users. The development of an educational mobile application
called Alphalingo, which facilitates the learning of alphas, has been
presented by [23]. This application encourages active and significant
learning through the integration of different learning styles,
gamification, and spaced learning. The effectiveness of Alphalingo was
assessed through a formal experiment and a replication, both of which
were conducted with professionals employed at two distinct software
companies in Mexico. The work of [24] is focused on the evaluation of
usability in an interactive educational application. The aim of this
evaluation is to receive constructive feedback and suggestions for the
enhancement of the application's design. The application itself has been
created specifically to enable direct interaction between students, as well
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as between students and teachers, for the purposes of online learning
activities.

3. System Architecture

The creation of an application's design and architecture is an
integral and crucial stage in the development process, as it greatly
impacts the success, effectiveness, and popularity of the final product.
Designing educational mobile applications involves a systematic
process. This encompasses defining the app's purpose, target audience,
and learning objectives, followed by the technical implementation of
features, user interface, and functionality. In this section, we will outline
the design methodology employed in the development of our mobile
application, QAPP. Given the extensive user base of Android
smartphones, we have opted to utilize the Android system as our
platform for application development. Prior to commencing the
programming phase for the application, we present a proposed design
plan that serves as a guide.

This plan incorporates a well-thought-out approach aimed at
captivating prospective clients effectively. The planning phase is of
utmost significance as it encompasses determining the optimal method
for user engagement, maximizing performance, and making the most of
limited resources.

222



Hany Maher &Hoda Saleh (IJIMCT) Vol.6 Issue(2) 2024 — (P.217-233)

QARP System
i

/K § Select Category
Studen
-----------
View Quiz Results o

""" <<ihclude>> Admin

<<include>
'
Add Categol
Delete Catego

0;
o

Q <include
/K < Manage Quiz
Instructol “<<include>

Cod o

Logo

Generate Reports

Figure 1: QAPP Use case diagram

The design of QAPP application is based on a use-case diagram,
which illustrates the various interactions within the system. This
diagram showcases twelve primary use-cases and involves three distinct
actors: the administrator, instructor, and student. Each actor represents
an external entity that plays a specific role in engaging with the system.
This diagram is depicted in figure 1. In unified modeling language use
case diagrams, actors are typically depicted as stick figures. The use
cases themselves are represented by ellipses, enclosing the name of the
use case. The subject of the diagram is depicted as a rectangle that
encompasses the use cases. Within the use case diagram, there is a
depiction of the interaction between the user and the QAPP Main screen,
as well as its core Activities.

The mobile-quiz process for QAPP is illustrated in figure 2 and
figure 3 through sequence diagrams. The sequence diagram in figure 2
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encompasses three essential components: the Student, who will enroll in
a quiz; the Mobile app, which the student will utilize to access the
quizzes; and the Server, which will host the database where the
instructor will create the quizzes.
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Figure 2: A sequence-diagram for the mob-ile-quiz process QA-PP for Student
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Figure 3: A sequence diagram for the mobile-quiz process QAPP for Instructor
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The sequence diagram in figure 3 encompasses three essential
components: the Instructor, who teaches the course and designs the
required quizzes; the Mobile app, which the Instructor will utilize to
create the quizzes; and the Server, which will host the database where
the instructor will create the quizzes.

4. System Implementation

Our Mobile Application (QAPP) has been equipped with a
Graphical User Interface (GUI) that has been developed using the Java
Programming Language based on Android Platform. The target quiz was
administered to the students of the Mathematics Department at the
Faculty of Science, Al Azhar University, located in Cairo, Egypt. The
quiz questions were written in the English language, as this is the
primary language of instruction within the department.

Figure 4 illustrates the utilization of QAPP mobile application on
a cellular device. Our mobile application has been developed with the
intention of providing an interactive educational aid for students,
capitalizing on the prevalence of mobile devices. Furthermore, this
application enables students to engage in simulated experimental tests
at their convenience, regardless of location. Upon completion of the
quiz, students are provided with feedback regarding their performance.
Our objective is to empower students to utilize their mobile phones as
educational tools, granting them convenient access to information
anytime and anywhere, while also facilitating the learning process
through the utilization of a user-friendly application. Additionally, we
seek to streamline the assessment process in densely populated
classrooms and foster greater interaction between teachers and students.
The platform utilized is Android 4.4 (API 20), an open-source software
development kit (SDK). This comprehensive kit encompasses a Java
virtual machine and Java class libraries that offer fundamental assistance
to applications.
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2 QuestionApp ? QuestionApp 9 QuestionApp

Question2:What does SQL
stand for?

A, Strict Query Language. Congratulation
8. Strong Query Language
C. Standard Query Language. Result: 40/60
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Figure 4: Views of QAPP fundamental Activities

QAPP application has a user interface that consists of four main
activities for students. The first activity is the login page as illustrated in
Figure (4-a), where students can enter their username and password to
access the quiz section of their courses. The administrator can also create
user accounts for instructors and students and assign them a username
and password.

Once logged in, the user can select a specific subject by clicking
a button that launches the related activity for the required subject as
depicted in Figure (4-b). The app's background color is designed to be
comfortable and pleasing to the eye, reducing eye strain, and ghosting
in the application. Each page of the app is titled with a description that
tells the user the purpose of the current page.

After completing the quiz, the students can get their scores
through the fourth activity of the app as shown in Figure (4-c). The user
can always return to the home page, and the interface is designed to be
intuitive, with font usage, colors, layout, and pictures carefully chosen
to attract users.

5. Results and Discussion

A sample of eighty-nine students and seventy-two faculty
members from the Al Azhar University, Cairo, Egypt was given a
detailed questionnaire to assess the use of QAPP application. The
questionnaire had two components: system usability/UI classification
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and Ul/system learning systems. A 20-question questionnaire was
administered to evaluate the users' responses, with 10 questions focused
on the usability of the system and 10 questions on the learning system.
The questionnaire covered various aspects of our application, including
usability, features, and overall user satisfaction. Figure 5 and figure 6
represent some key findings from the survey:

How well does the system's user interface align with your expectations and mental model?
89 responses

@ Very well
® well

® Neutral

@ Poorly

@ Very poorly

How intuitive is it to navigate through the system and find the desired information or features?

89 responses
@ Very intuitive
@ Intuitive
@ Neutral
A @ Not intuitive
@ Not at all intuitive

How visually appealing and aesthetically pleasing is the user interface of the system?
89 responses

@ Very appealing

® Appealing

@ Neutral

& Not appealing

@ Not at all appealing

Overall, how satisfied are you with the usability and user interface of the system?
89 responses

@ Very satisfied
@ satisfied

@ Neutral
@ Dissatisfied
@ Very dissatisfied

Figure 5: Sample of system usability/UlI classification component for Student
dimension
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The majority of respondents found the application to be user-
friendly and intuitive. This feedback reassures us that our efforts to
create a seamless user experience are paying off. Also, QAPP features
were highly rated for their usefulness and effectiveness in addressing
user needs. We are pleased to see that our focus on developing these
functionalities has resonated well with our users. The scores related to
system usability, user interface, and learning experience questions
indicated that the feedback was positive. The comments were
favorable, indicating that the students and faculty members found
QAPP to be very interesting.

How well does the Ul/system learning system adapt to your individual learning style
72 responses

@& Very well
@ Well

@ Neutral

@ Poorly

@ Very poorly

How engaging and motivating is the Ul/system learning system in encouragin|
process?
72 responses

@ Very engaging an|
@ Engaging and md
@ Neutral
@ Not engaging or 1|
@ Not at all engagir

How satisfied are you with the overall learning experience provided by the Ul/system|
system?
72 responses

@ Very satisfied
@ satisfied

@ Neutral

@ Dissatisfied

@ Very dissatisfied

88.9%

Figure 6: Sample of Ul/system learning systems for Instructor dimension
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6. Conclusion and Future Work

The latest generation of mobile devices, smartphones, can now
perform tasks that were previously restricted to computers. The wide
array of functionalities that mobile applications offer has made them an
integral aspect of our everyday lives. The process of utilizing mobile
applications on mobile devices during the educational process is known
as mobile learning. The usage of mobile devices in education
significantly impacts key stakeholders. It gives students the opportunity
to employ cutting-edge technology, fostering the development of their
cognitive and behavioral skills necessary to compete in today's market.
It can connect students with a variety of global educational resources,
improving their academic status and subsequently enhancing their job
prospects. The use of mobile devices also overcomes the time barrier
between teachers and students, fostering greater engagement and
dialogue.

We provide a user-friendly m-learning quiz application QAPP,
designed to be uncomplicated and straightforward. QAPP application
has a user-friendly interface that allows students to log in, select a
subject, take a quiz, and view their scores. Also, it permits instructors
who teach the courses to design the required quizzes. QAPP's design
aims to provide an enjoyable and comfortable experience for the user
while maintaining functionality and ease of use. In this case study, we
focus on multiple choice questions that cater to students' exam
preparation needs.

To improve interaction between educators and pupils in high-
density classrooms, our application is android based, streamlining the
assessment process. Our mobile application has been developed with the
intention of providing an interactive educational aid for students and
instructors, capitalizing on the prevalence of mobile devices. The target
quiz was administered to the students of the Mathematics Department at
the Faculty of Science, Al Azhar University, located in Cairo, Egypt.
The distinguishing features of mobile devices include their portability,
widespread availability, and ease of use. Developing mobile
applications for mobile learning is crucial to the future of software
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technology, as it supports learning anytime and anywhere. The use of
mobile devices as a learning tool can support remote learning programs
and provide access to learning content anytime and anywhere.

The future of mobile applications in education will focus on
personalized learning experiences, leveraging artificial intelligence,
gamification, and immersive technologies like augmented reality and
virtual reality to make education more engaging and accessible. These
applications will also enhance collaboration, provide real-time
feedback, and support lifelong learning while ensuring data privacy and
inclusivity.
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