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Abstract:

This paper introduces a mobile tutoring system for
teaching Java operators carried out in a mobile learn-
ing environment. For college students to overcome
the difficulties they face. The application offers the
subject of Java operators and administers routinely
generated problems for the students to solve and right
their wrong Answers. This application generates tests
to determine the student's understanding of the les-
son introduced and the results obtained. A preliminary
evaluation learn about was once carried out to look
at the impact of using the mobile tutoring system on
the performance of college students enrolled in Java
course in the institute of computer sciences and In-
formation technology at El Shrouk academy, Cairo,
Egypt. The results confirmed a positive impact on the
evaluators.
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1. Introduction
Modern education is the main means of society to
meet the challenges of the age, which are character-
ized by many variables and developments in various
aspects, political, economic, social, and educational
and others. And became the real force in this age of
those who possess science and technology, and from
this has been the reform of education and develop-
ment of the essentials focused on the state. This im-
posed on the education policy in Egypt to develop it-
self to join the revolution of information systems and
mobile technology and employ them in the develop-
ment of the educational process.

In this regard, modern educational technologies, es-
pecially mobile technologies, play a major role in the
development of educational processes. The use of
t develop-
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ment in various fields such as medicine and engineer-
ing Space and others.

The main purpose of this research work is harness-
ing the proposed mobile tutoring system by develop-
ing and to be loaded via Internet to the mobiles of the
students. So that, the teaching and tutoring process
is simplified for tutors by using mobiles. Also, the
learning process would be attractive and would be
enhanced by the use of mobile applications.

Mobile technologies are becoming more embedded,
ubiquitous and networked, with enhanced capabilities
for rich social interactions, context awareness and
internet connectivity. Such technologies can have a
great impact on learning. Learning will move more and
more outside of the classroom and into the learner's
environments, both real and virtual, thus becoming
more situated, personal, collaborative and lifelong.
The challenge will be to discover how to use mobile
technologies to transform learning into a seamless
part of daily life to the point where it is not recognised
as learning at all. Mobile tutoring system has the po-
tential to deliver the significant advantages of Intel-
ligent Tutorial System to a wider audience outside
the traditional classrooms or computer labs. The use
of smartphone those computers based instructional
have been moved off the desktop.

The proposed mobile tutoring system is an Android
application that can help students who have their
hardness and difficulties in Java Programming.

2. Literature review

There are many Mobile Tutoring Systems (MTS) that
were designed and developed for many areas such
as:

In this study [1] is thereforee, developing mobile based
tutorial framework that can support distance learners
in Ethiopia by considering St. Mary's University as a

case. Both qualitative and quantitative case study re-
search methods have been applied to understand the
existing distance learning context and identify prob-
lems, issues and requirements for developing the sys-
tem. Interview and questionnaire used as a tool for
data collection. The problems and requirements iden-
tified through qualitative and quantitative case study
are used as a basis for developing contextualized
and easily accessible mobile based tutorial system
that can address the existing problems of delivering
tutorial services and meet system requirements iden-
tified by learners and educators.

In this study [2] aimed to present mobile application to
explore how student learning behaviour and well-be-
ing changed with a transition in learning design from
the traditional lecture-based approach to a flipped-
classroom approach. Students were recruited during
three eight-week Child and Adolescent Health blocks
of a four-year graduate-entry medical program.

In this study [3] they developed Cyrus which is a mo-
bile application that supports a large type of query
classes, sufficient for an entry level database class.
Cyrus is also application independent, allows test da-
tabase adaptation, and not limited to specific sets of
keywords or natural language sentence structures.
It is cooperative error reporting is more intuitive, and
iOS based mobile platform is also more accessible
compared to most contemporary mobile and voice
enabled systems. But in the proposed system, there
is weaker ability to map all division and aggregate
queries; the progress Cyrus embodies is nonetheless
intellectually satisfying.

Researcher comments on the previous studies:

Most previous reviews of mobile technologies for
learning categories examples of use according to
curriculum area. we believe that the benefits of mobile
technologies for learning encompass more than just
what an individual can do with a device, and that there
is thus a need for a wider review of new and emerging
practices and how these relate to theories and para-
digms previously established for the use of computers
in education.

In my observation many researchers proposed new
paradigms of Mobile Tutoring System (MTS) for teach-
ing languages, mathematics, programming and etc.
with Mobile learning techniques for adaptive learning
system. And the Al system in particular uses machine
learning and adaptive Hypermedia to implement MTS
which adapts to the requirements of learners and note
that all research uses Desktop tutors. Accordingly, the
trend has been to design and implement intelligent
tutoring Mobile Application for teaching operators in

Java (JO Tutor).

3.Research Problem

The research problem addressed is that mobile tutor-
ing system is not supported up till now in the Egyp-
tian higher education institutions. Especially, the
higher institute of computing and information tech-
nology in El Shrouk Academy. The academic admin-
istration of any Egyptian higher education institute
did not have any information on the level of student
interest in participating in mobile learning.

Research in this area thereforee is of interest to high-
er education and technical professionals involved in
supporting various delivery methods, and may possi-
bly be essential at some period now or in the future
that could not be ignored. As a digital medium, the so-
ciety has observed an explosion in mobile learning.
The above research problem is to be summarized in
the following sub problems:

1) Limited accessibility in mobile tutoring systems in
higher education.

2) Small percentage of higher education students who
use mobile tutoring system.

3) The purpose of the instructions used during pro-
gramming (Java programming) Students could not be
easily understood.

4. Research questions

We can conclude from this previous presentation that
a number of questions that defines the thesis problem
as follow:

Q1- How important is the use of mobile learning Ap-
plication in general and Mobile tutoring system
(MTS) in class, especially in the development of the
educational process?

Q2- What is the extent of understanding of the scien-
tific material of programming (Java operators espe-
cially)?

Q3- How to design, implement and measure perfor-
mance of the proposed mobile tutoring system?

Q4- What is the impact of the proposed mobile appli-
cation on the educational community in universities
in Egypt?

Q5- What is the extent of the society’'s influence on
the education from terms such as (demographics of
population in different governorates at different uni-
versities of Egypt)?

5. Research objectives

1) Building a proposed mobile tutoring system for
teaching Java operators in higher education.

2) Determining the characteristics of the system most
in need and most requested according to academics
and experts in this field.
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3) Updating the system according to the proposals
proposed by academics and experts in the field. For
example, the propositions of the third and fourth hy-
pothesis.

4) Generating number of questions, Exercise, prob-
lems automatically, thereby providing as much prac-
tice with problem solving as the student needs.

5) Building familiar interactive interfaces like mobile
screens.

6) Developing a system that is dynamically adapted at
run time to the student’s individual Progress in higher
education.

7) Establishing flexible learning environment that can
be accessed anywhere, at any time.

6. Research importance

1) Provide the system that suites the environment we
have in Egypt, user friendly and cost effective.

2) Development of learning tools and technology to
be compatible with modern technology developments
and this has been taken into account in the proposed
system.

3) Learners could be able to learn at their own pace,
anywhere using any device to be self-educated.

4) Provides an automatic and intellectual teaching
methodology.

5) Provide curriculum content suggesting unit (opera-
tors in the language of Java) as an important key is-
sues in the programming language Java.

6) The importance of developing educational Mobile
Application automated service using mobile learning
technology have been clarified because our mobile
application has shown positive results.

7. Research Methodology

The researcher used the analytical descriptive meth-
od, case study method, questionnaire method and ex-
perimental method.

8. Research hypotheses

The research hypotheses were formulated as follows:
1) There are statistically significant differences be-
tween the average scores of the sample in the extent
of understanding of the scientific material of program-
ming (Java operators especially). The pretest before
and after the use of the proposed Mobile tutoring sys-
tem to teach the "Java operators” unit for the benefit of
the post application at the level of (0.01).

2) There are statistically significant differences be-
tween the average scores of the sample in the design,
implementation and measured performance of the
proposed mobile application. The post-test before and
after the use of the proposed Mobile tutoring system

to teach the "Java operators” unit for the benefit of the
post application at the level of (0.01).

3) There are statistically significant differences be-
tween the average scores of the sample in the impact
of the proposed mobile application on the educational
community in universities in Egypt. The post-test be-
fore and after the use of the proposed Mobile tutoring
system to teach the “Java operators” unit for the ben-
efit of the post application at the level of (0.01).

4) There are statistically significant differences
between the average scores of the sample in the
extent of the society’'s influence on the education
from terms such as (demographics of population in
different governorates at different universities of
Egypt). The post-test before and after the use of
the proposed Mobile tutoring system to teach the
“Java operators” unit for the benefit of the post ap-
plication at the level of (0.01).

9. Research sample

The lecturers and their students who Enrolled in Com-
puter Science Il (Advanced Java) during the fall
semester of 2017/2018 in the institute of computer
sciences and Information technology at El Shrouk
Academy, Cairo, Egypt. A group of 25 lecturers and
200 students participated in the evaluation of the in-
telligent tutoring system for teaching Java operators.
10. Research Tools

1) Preparation of a questionnaire to survey the opinion
of academic and students about the intelligent tutor-
ing system for teaching operators in Java (Prepared
by the researcher).

2) The teaching content of the unit operators in Java
language.

3) Create a Mobile tutoring system to teach the unit
operators in Java language.

4) Pre and post-test to measure the level of achieve-
ment and skills of students in the research sample
(Prepared by the researcher).

11. Research procedures

1) Comprehensive analytical study of research and lit-
erature on the subject and current research variables.
2) Preparing a survey on the learning of mobile teach-
ing and its applications and the difficult materials that
university students need to understand through mo-
bile tutoring system.

3) Prepare and design research tools and make sure
they are reliable and stable.

4) Building a mobile tutoring system for teaching op-
erators in Java language for university students.

5) Conduct an exploratory study on the mobile tutor-
ing system before practical application.

6) Selection of the research sample and application on it.

7) Apply research tools to a search sample (pretest).
8) Conducting the experiment, applying the mobile in-
telligent tutoring system and the research tools on the
research sample (post-test).

9) Data collection, processing and statistical analysis
to get the results and interpretation.

10) Extracting results.

11) Formulation of recommendations and sugges-
tions.

12. Research Results

1) There are statistically significant differences be-
tween the average scores of the sample in the extent
of understanding of the scientific material of program-
ming (Java operators especially). The pretest before
and after the use of the proposed Mobile tutoring sys-
tem to teach the “Java operators” unit for the benefit of
the post application at the level of (0.01).

2) There are statistically significant differences be-
tween the average scores of the sample in the design,
implementation and measured performance of the
proposed mobile application. The post-test before and
after the use of the proposed Mobile tutoring system
to teach the "Java operators” unit for the benefit of the
post application at the level of (0.01).

3) There are statistically significant differences be-
tween the average scores of the sample in the impact
of the proposed mobile application on the educational
community in universities in Egypt the post-test be-
fore and after the use of the proposed Mobile tutoring
system to teach the "Java operators” unit for the ben-
efit of the post application at the level of (0.01).

4) There are statistically significant differences be-
tween the average scores of the sample in the extent
of the society’s influence on the education from terms
such as (demographics of population in different gov-
ernorates at different universities of Egypt), the post-
test before and after the use of the proposed Mobile
tutoring system to teach the *Java operators” unit for
the benefit of the post application at the level of (0.01).
5) Demonstrate the effectiveness of Mobile Tutoring
system in the development of the educational process
and solve the problems of students, especially in pro-
gramming materials of a difficult and complex nature.
6) The evaluation of the Java Operators -Tutor showed
a positive impact on the evaluators (Lecturers and
students).

13. Research recommendations and suggestions.

1) Recommend that the role of mobile devices which
can play to use mobile tutoring system in designing
and explaining materials and lessons those students
find difficult to study.

2) Directing the Egyptian Ministry of Scientific Re-

search to researchers towards the design, produc-
tion and measurement of the effectiveness of mobile
learning with its various applications and technolo-
gies in the educational process and materials in vari-
ous university and school stages, especially in rela-
tion to mobile tutoring systems.

3) It is recommended to introduce modifications and
add new possibilities to the student module, which
is the main part of the structure of mobile tutoring
system, where the student represents the interaction
with the mobile tutoring system that suits his individ-
ual needs and solve and facilitate the difficulties and
problems facing the student through mobile tutoring
systems.

4) Recommend that similar Mobile Application for oth-
er courses to be implemented.

5) Recommend using Java operators-Tutor for Com-
puter Science lll (advanced Java) as a supportive tool.
6) Suggesting conducting similar studies for this study
deals with other subjects that are difficult to under-
stand and complex for students at all levels of educa-
tion and not only university education as stated in the
research.

14. Research terminologies

1- Mobile Learning

Mobile learning is ‘learning across multiple con-
texts, through social and content interactions, using
personal electronic devices” [4]. A form of distance
education, m-learners use mobile device educational
technology at their convenient time. [5]1 M-learning
technologies include handheld computers, MP3 play-
ers, notebooks, mobile phones and tablets. M-learn-
ing focuses on the mobility of the learner, interacting
with portable technologies. Using mobile tools for cre-
ating learning aids and materials becomes an impor-
tant part of informal learning. [6]M-learning is conve-
nient in that it is accessible from virtually anywhere.
Sharing is almost instantaneous among everyone us-
ing the same content, which leads to the reception of
instant feedback and tips. This highly active process
has proven to increase exam scores from the fifti-
eth to the seventieth percentile, and cut the dropout
rate in technical fields by 22 percent. [7] M-learning
also brings strong portability by replacing books and
notes with small devices, filled with tailored learning
contents. M-learning has the added benefit of being
cost effective, as the price of digital content on tablets
is falling sharply compared to the traditional media
(books, CD and DVD, etc.).

2- Mobile Tutoring System

The delivery of tutoring systems on mobile devices
has the potential to deliver the significant advantages
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of intelligent tutoring systems to a wider audience
of learners. Despite the fact that nearly all schools
provide Internet and computer access to students, a
deeper examination reveals that the presence of tech-
nology does not equate to effective use of the tech-
nology. Perhaps surprisingly, in a recent survey, only
one-third of survey teachers indicate feeling prepared
to use computers and the Internet for instruction [81.
Another factor hindering use is the student-to-comput-
er ratio in schools: in 2005, no school reported having
one computer for each child with the lowest computer
to student ratio being approximately 3-to-1. Unfortu-
nately, schools with greater numbers of minority stu-
dents enrolled reported a higher number of students
per computer [8]. The low cost of mobile and handheld
devices has the potential to deliver a one-to-one com-
puting solution to the education community [9].

3- Java (programming language)

Java is a general-purpose computer-programming
language that is concurrent, class-based, object-ori-
ented, [10land specifically designed to have as few
implementation dependencies as possible. It is in-
tended to let application developers “write once, run
anywhere’ (WORA), meaning that compiled Java code
can run on all platforms that support Java without the
need for recompilation. [11] Java applications are typ-
ically compiled to bytecode that can run on any Java
virtual machine (JVM) regardless of computer archi-
tecture. As of 2016, Java is one of the most popular
programming languages in use, [12] particularly for
client-server web applications, with a reported 9 mil-
lion developers. [12] Java was originally developed
by James Gosling at Sun Microsystems (which has
since been acquired by Oracle Corporation) and re-
leased in 1995 as a core component of Sun Microsys-
tems’ Java platform. The language derives much of its
original features from SmallTalk, with a syntax similar
to C and C++, but it has fewer low-level facilities than
either of them.
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