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Abstract—Many new technologies including software
agents have been used for teaching and learning. It is the time to
divert from the learning theories to information technology.
Using the internet has enriched the e-learning in many schools
and universities in many countries, since the new technologies
(including the internet) that are being used in teaching nowadays
are very attractive for students and especially for kids. In this
paper, we propose a mobile application that presents a web-based
lesson for children and then measure their ability to learn. For
the evaluation of our application, we ran a usability test with
children between 4 and 6 years of age, and discuss the findings.
The results of our paper showed that the software agent in elearning mobile application for Kindergarten (KG) students is
promising. 85% of the students showed the application usability.
Keywords—E-Learning; Children; Software Agent; Mobile
Application.

I. INTRODUCTION
Over past few years and with the emergence of the World
Wide Web, web based applications have been used in
education; for teaching, learning, and for (distance) learning.
Many universities and schools all over the world offer online
courses for their students or even for distance learning,
where students and instructors no longer need to meet in the
same place and at the same time, students can share material
as well. Software agents have been used both in e-learning
[1]
and
in
distance
education [2]. In our study, we focus on Kindergarten
students and how they are influenced by e-learning.
Mobile learning is an emerging field of educational
research that rapidly expanded; its practice can be seen in
schools, college, and universities as well as in the workplace.
Mobile devices are currently the most commonly tools used
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for communication or reading. Modern mobile devices allow
interactive work and it is easier to work with them (for
example the tablet) than the personnel computer. For all
these reasons, it is necessary to adapt learning materials for
mobile devices [8].
Many studies have addressed the influence of new
technologies, especially the computers and the internet, on
children; their social and educational benefits and side
effects, such as increased distraction caused by WLAN in
classrooms and IT addiction [6] [7] [8] [9]. Nowadays, many
children are familiar with the computer and other
technological devices. Mobile computer and communication
devices include not only notebooks that provide relatively
low level of mobility, but they also include smartphones and
tablets that provide better mobility. They use mostly
operating system Android, iOS or MS Windows Phone.
Having relatively long working time, instant response to user
commands, software and hardware extensibility, and
communication abilities are some of their advantages [8].
Children and young people are familiar with internet as well,
since they now frequently use the Internet for learning (by
having access to information, knowledge, opinions,
education tools, etc.), communicating (express ideas, share
information and experiences), interacting socially with
others, creating and sharing content, playing and be
entertained (games, movies, music, books, etc.). Children
(from different ages) responsiveness to the different
technologies has been pointed to in early studies [6]. For
children, e-learning is one of the teaching techniques that are
more attractive and interesting than traditional ones, in which
the tutors only transfer the information rigidly.
According to [1], ‘Software Agent’ is any entity that can
perceive an environment through sensors and act on it

through mechanisms of action (effectors). Agents are
systems that operate in a complex and possibly dynamic
setting, perceiving and acting autonomously within it and
achieving a set of goals for which they are programmed.
Responsiveness and engagement are the most important
elements of interactivity that is a key characteristic of
software agent. Our proposed system responds to the
behavior of students; either it reacts positively (in the case or
right answer) or negatively (in the case of wrong answer).

II. RELATED WORK
Authors of [2] proposed an integrated and extensible
architecture for agent-based distance learning that provided
component-based extensibility. Their study provided HTTP
and IIOP connections for maintaining and delivering
courseware and for allowing users to work collaboratively in
teams respectively.
An Architecture for an emotional software agent was
proposed in [1], that was embedded in a web-based elearning environment. A Usability Test was run with a
sample of children between 10 and 12 years of age in a
computer lab in the school. The proposed agent had
emotional reactions depending on the students' answers of
grammar questions and their speed of answering. The simple
facial reaction of the agent was not noticeable by some
students, also the sample size was small, since the system
was tested by only five children.
Reference [3] proposed three algorithms required
software agent’s interaction in virtual learning information
system environment; agents interaction localization
algorithm, the dynamic agents distribution algorithm (load
distribution algorithm), and the agent communication
algorithm based on using agents intermediaries. The main
objectives of these algorithms were to reduce the response
time for any agents’ changes in virtual learning environment
by increasing the information exchange intensity between
software agents and reduce the overall network load, and to
improve the communication between mobile agents in
distributed information system to support effectiveness.
A study of the affective states exhibited by students
using an intelligent tutoring system with and without an
interactive software agent was conducted in [4]. The tutor
was an agent called Scooter, and the study resulted in the fact
that Scooter was well-liked by students, and improved

student learning outcomes relative to the original tutor
Scooter that did not have a large effect on students’ affective
states or their dynamics.
A recent study [5] has discussed the impact of using
software agents in e-learning and analyzed its development
trends. Many of the agents properties which can improve the
services offered to assist student or to support teachers were
presented. Some advantages (such as being cost effective,
allowing student to study anywhere as long as there is access
to a computer with internet connection, etc.) and
disadvantages (such as Lack of personal community and
connection, Social isolation, etc.) of using software agents in
e-learning were discussed as well.
Reference [8] has described the experience of teaching
and the development of mobile applications and mobile
devices such as smart phones, tablets, and notebooks for
computer science teaching and for users with special needs.
Both the possibilities and the enhancements of using mobile
technology in teaching informatics and programming were
presented.

III. OUR PROPOSED APPLICATION
In our study we propose a mobile application that works
on mobile devices with Android Operating System (such as
tablets and Samsung smart phones) for e-learning. The
proposed system works a software agent as a whole, since it
reacts and responds to the students' answers on some
questions. Our mobile application, named "Color App"
basically presents a web-based video that aims to teach
colors to kids (from 4 to 6 years old) in English, then
examine them with a set of questions are used to measure
how much the kids have learned from that video. Figure 1
shows the application interface.

Fig.1. Color App Interface

The questions can be considered as a usability test of our
system. A sample of the questions, the positive reaction, and
the negative reaction are presented in Figures 2, 3, and 4
respectively.

Fig.2. A Sample Question

Fig. 3. Positive Reaction

Fig. 4. Negative Reaction
The application we propose aims to test the possibility of
teaching kids using the e-learning techniques. The usability
test has conducted in an international school on students
from KG-level 1 and KG-level 2. The test consists from 10
questions that are related to the presented video in advance.
The students were notified that the application is being tested

itself but not them. Actually, the application adopts the idea
of reacting depending on the student's answer for each
question, the reaction is based on emotional facial
expression, since the emotional face of human behavior plays
a key role in the learning process [1]. The right answer
results in positive reaction in the form of a happy and
encouraging face, while the wrong answer is responded by a
sad face. In addition to testing the application by answering
the questions, we have observed the kids while they were
testing the application, and taking notes about their
interaction with it and how they are influenced by the
system's reactions to their answers. After test completion, a
simple questionnaire (in a form of few semi-structured
interviews with key questions) is used as well to make sure
that kids have realized and understood the system's reactions
to their answers and how much those reactions encourage
them to continue the test and how much fun was the
application use. Our sample of kids consists of 20 students
(11 boys and 9 girls). The reason for applying our study on
kids, is that it is reported that children are very sincere [1],
and sometimes strict, when assessing technology. Children
can easily take on the role of software tester because they use
technology [8].
The design of an e-learning application needs to take into
account both usability and didactic efficiency. Usability is
associated with the functions provided, visual arrangements
of the application, content elements, modes of interaction
with the application's functions and navigation through the
application and content elements. Didactic effectiveness
includes aspects related to the educational planning of
content elements, educational techniques that are adopted,
level of detail, updates, and accuracy of proposed contents
[10]. Figure 5 addresses the main steps (the work flow) of
our study:
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Fig. 5. Our Proposed Application Steps

IV. EXPERIMENTAL RESULTS
The experiments are conducted in an international school
on students from KG-LEVEL 1 and KG-LEVEL 2 who
already has a background in using mobile devices with touch
screens. The experiments started with presenting a webbased video about colors (their shapes and names) to the
students, then they have been tested by a group of questions.
The test consists from 10 questions that are related to the
presented video in advance. The right answer results in
positive reaction in the form of a happy face, while the
wrong answer is responded by a sad face. In addition to the
test, observing the kids while answering was considered
.Since our sample of students consists of kids of 4-6 years
age, we have helped them reading the questions. The
usability test aims to check the student's ability to use the
applications easily. After test completion, a simple semistructured interview with key questions was conducted with
each student. The experiments have shown great interest in
the application. Only 15% (three students from KG-LEVEL
1) of the students have answered incorrectly (one question
for each). The questions are written and read in English
language and in a form of multiple-choice. 100% of the
students (20 kids) show interest in our application and some
of them have asked to try it again. All students (100% of the
sample) have answered the three questions of the interview
after testing the application positively, i.e. after watching the
video and answering the test questions, students have been
asked whether they found the application good/useful, fun,

and could they realize the meaning of the system reaction to
their answers. All the twenty students (100%) found it good,
had fun using it, and could easily understand the reactions.
From observing the students while testing the application, we
have realized that they were smiling when they see the happy
face as a result to a correct answer and when asked them
about its meaning, 30% of them said "It means good
answer", 40% of them said "Great job", and the remaining
30% of them said "I won". From the three students (which is
only 15% of the overall sample) who made incorrect
answers, two students (which is 67% of them) had similar
facial expression to the sad face results from the incorrect
answer, so they understood that they had wrong answers and
were not happy.

V. CONCLUSION
E-learning, software agent, and mobile applications are
three important topics nowadays with the great development
in new technologies and intelligent software. Our study
proposes a mobile application that aims to teach kids using
some web based material, since education is a good field
where new technological applications can be applied. The
kids' ability to learn in this way is tested using some
questions with immediate reaction (positive or negative)
based on the answer (correct or incorrect respectively).
According to the experiments, the application is easy to use,
useful, and funny for 4 to 6 years old kids.

VI. FUTURE WORK
For the future, we propose the following:





Creating a software agent 3-D character with
obvious and different reactions according to the
students' answers.
Increasing the number of students (i.e. the sample
size).
Conducting the experiments with older students.
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