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ABSTRACT

This paper represents a result of studying the efficiency of applying mobile learning technologies, as well as the
accompanying advanced teaching methods in the area of Information Technologies, at the School of Electrical and
Computer Engineering of Applied Studies in Belgrade, Serbia. It contains a brief description of the form of application
and distribution of teaching materials designed for the area in question, which are available to students on their mobile
devices (Smartphone, iPod touch, Tablet computer...), supplied with the suitable mobile operating systems (Android,
i0S, Windows 8...). The paper focuses on the benefits of mobile learning, observed so far, based on the experience of
both teachers and students acquired during Information Technologies Fundamentals, a course which is held this year,
during which students get familiar with the basic concepts in this area, as well as with its applications which are of
relevance for future engineers of computer technologies.
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1. INTRODUCTION

The application of web and mobile learning technologies leads to a “revolution” in education. The world is
turning into a global classroom, the conditions for studying are becoming flexible, new forms of application
and distribution of teaching materials are being adjusted to students (Brooks-Young 2010). To make them
more efficient, new forms of teaching materials are developed on the basis of the available materials,
adjusted to the specific conditions. Al these materials are blended for the modern e-materials (Parsons 2011).

Teaching and learning at the School of Electrical and Computer Engineering of Applied Studies
(SECEAS) are modernized on constant basis, and adjusted to modern generations of students. Due to the fact
that modern mobile devices (m-devices) and programme tools designed for them are becoming increasingly
available to teachers and students, the aim of the school is to pay more attention to designing and adjusting
the teaching materials for mobile learning (m-learning).

In the first year of their studies in this school, within the programme called New Computer Technologies,
students have the course named Information Technologies Fundamentals (ITF). In this course, they get
familiar with the basic concepts from information theory and computer technologies, together with the
application of information technologies relevant for them. Thus, students get an introduction for the more
narrow areas of expertise which they study later at the School. They begin to master the currently used
learning technologies, in order to adopt the habit of constant follow-up, examining and using advanced
technologies during and after the completion of their studies, and of an active participation in the further
development of these technologies after graduation. As of late, all teaching materials and regular knowledge
checks within the course ITF have been prepared in a form suitable for the use on m-devices by students in
the classroom or out of it. From the beginning of the school year 2013/2014, realizing the teaching and
learning in this course includes m-learning, as well.

The coming sections of this paper contain a brief description of: the manner in which these teaching
materials have been prepared, the form of m-learning realization and existing experience of both teachers and
students with m-learning in this area.
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2. PREPARING LESSONS, EXERCISES AND TESTS FOR M-LEARNING

In order to make them more efficient, the teaching materials for the course ITF have been designed based on
the generally adopted standards (Lunt 2008) and available literature (Senn 2004, Talbot 2007), just like in
any other area. However, the increasing availability of modern m-devices to teachers (in ITF course it is
100% out of all teachers) and students (the survey results in ITF course show 81% out of all students), has
conditioned the inclusion of the existing mobile technologies (m-technologies) into the preparation and
realization of teaching and learning (Sharples 2002, Georgiev 2004, Trifonova 2006, Anastasios 2009). With
the purpose of modernizing teaching and learning in ITF course, a material has been designed which is
available on modern m-devices to both: students for learning the lessons, reading instructions for exercises
and knowledge self-check, and teachers for providing help in learning and the overview of student progress.

The teaching programme of the course ITF, has been adjusted to the existing standard IEEE/ACM: IT
Fundamentals Curriculum 2008 (Lunt 2008). According to this teaching programme, in classroom teaching,
students get to learn lessons which comprise the following topics: History of IT, Pervasive Themes in IT, IT
and Its Related and Informing Disciplines and Application Domains. During exercises in computer
laboratories students master: installing different operating systems currently in use, using programming tools
under each of these operating systems, as well as programming tools available on the Internet for creating:
documents, block schemes, diagrams, algorithms, wikis and blogs. During exercises students also master
team work and communication on the teaching material via the Internet.

The remainder of this section of the paper contains a brief description of the form in which lessons,
exercises and tests are prepared and distributed to students m-devices in ITF course.

2.1 Preparing Lessons for m-Learning

ITF course has existed in SECEAS since the school year 2007/ 2008. and it has been modernized several
times, through constant consultations with experts in areas of computer science and information technologies.
Lessons in this course include the following topics: Information Theory Fundamentals, Managing
Information in Computer Systems, Information Transfer in Computer Hardware, Software as an Instruction
for Managing Information, Information Management by Operating Systems, Information Systems and
Information Transfer via Computer Networks. For several years, SECEAS has had their own site,
http://lectio.viser.edu.rs/moodle, on the LMS. LMS Moodle has been elected (Moodle 2.5 Docs 2013),
because of: freely software, language localization, simple administration and use and good adjustment to
students. For each of the ITF topics, e-lesson has been designed. PowerPoint presentation of the lesson in
.pdf format gets its place at the ITF course topic on LMS Moodle, in a specific week of the semester.

2.2 Preparing Exercises for m-Learning

In ITF course, exercises are performed in every week of the semester in the computer laboratory. With the
help of assistants, students: have access to Moodle system, install the virtual machine, using programmes
under these operating systems, create documents, tables, diagrams, data bases, wikis and blogs, and learn
how to work as a team via the Internet. Instructions for work on any exercise in the classroom or out of it, in
electronic form, have been designed using Adobe Captivate software which enables creating audio-video
material for working on the exercise, with the computer screen for every step of the exercise, and by adding
animations and sound. In this way, interactive instructions have been designed for every exercise.

2.3 Preparing Tests for m-Learning

For regular checks and self-checks of knowledge in ITF course, LMS Moodle tests with multiple choice have
been designed and placed in the system, each of which covering the content of lessons and exercises which
the course includes. Both kinds have been realized in the form of “quiz® tests, as a part of ITF course testing
on the school LMS Moodle system. The questions and answers for all tests have been entered through the
system portal into the questions data base, and have been memorized with suitable adjustments (fixed time
limit for every question, scoring for every answer, review of correct answers...)
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3. LESSONS, EXERCISES, TESTS AND DISCUSSIONS ON M-DEVICES

In order to obtain maximum results, it is always advisable to combine several existing teaching methods
(Parsons 2011, Brooks-Young 2010). This chapter contains a brief description of teaching methods that have
been elected in the ITF course. In the specific case, teaching and learning are realized inside the classroom
and the school computer laboratory in one part, and in the other, out of them. Both kinds however, involve
using advanced m-devices, with access to the Internet enabled on them:

e Students have a review of lessons and instructions for exercises in electronic form on their m-devices;

e Regular knowledge checks in the school and self-check outside school, also available via m-devices;

¢ Students can also access discussions via the Internet using their m-devices.

3.1 Learning from Lessons on Mobile Devices

In each week of the semester, students have a lecture in the classroom. Immediately before the beginning of
the lecture, on the web page of the subject called ITF, figure 1, on LMS Moodle school system, they have a
PowerPoint presentation of the lecture in .pdf format available to them. They get access to the page in
question on the above mentioned system in the beginning of the course. Students can thus have access to the
review of the lesson on their m-devices during the lecture as well, and given the huge number of students in
the lecture group (about 300), such a review of the lesson can be quite convenient.

Students can access their electronic lesson on their m-devices very easily, through logging in the LMS
Moodle system , and regardless of which mobile operating system (m-OS) has been installed on the device
(Android, i0S, Windows 8...) repeat reviewing the lesson any number of times, figure 2.

3.2 Exercises Guides on Mobile Devices

During the work on the exercise in the laboratory of the school, as well as after it, on the web page of ITF, on
LMS Moodle school system, students can access the link to instructions for the exercise. This instruction is
on the school address on YouTube, reserved for this subject, http://www.youtube.com/viserOIT, and it
contains audio-video guidelines for working on any exercise step by step.

Students can have access to electronic instructions for the exercises on their m-devices rather easily,
through logging in LMS Moodle system, and go through these instructions any number of times, figure 3.

3.3 Regular Self-Checking of Knowledge on Mobile Devices

In every week of the semester students have regular checks of knowledge on the LMS Moodle system, in
classes of exercises in the school computer laboratory, during which they can gain points in pre-exam
activities. Out of school, students can do self-check tests, figure 4, using their m-devices, also by accessing
the LMS Moddle system first. The results of all knowledge self-checks are not visible to teachers, since their
purpose is to help students observe their learning progress.

Figure 1. ITF course Figure 2. Lesson Figure 3. Exercise guide  Figure 4. Self-check test
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3.4 Results of Discussions via the Forums Enabled on Mobile Devices

On regular basis throughout the semester, there are discussion forums on LMS Moodle: via the “news®
forums students receive from their teachers all announcements; via the “general” forums students and
teachers have e-consultations. Students can access all forums on the course web page (on LMS Moodle
system) on their m-devices. Based on the interviews conducted with students, in ITF 2013/2014 course, the
following can be concluded: they embrace m-learning of both, lessons and exercises; they accept knowledge
checks within m-learning; they accept the role of active participants in the learning process. Based on the
interviews conducted with teachers in ITF 2013/2014 course, the following can be concluded: they direct
students to m-learning; they encourage students to perform regular self-check; they offer students support and
help in learning. The evaluation of m-learning in ITF 2013/2014 course, which is prepared for the end of the
course, should provide results on how applying mobile technologies affects the efficiency of IT courses.

4. CONCLUSION

To make teaching as efficient as possible, improve conditions for learning and adjust them to the needs of
modern generations of students, the School of Electrical and Computer Engineering of Applied Studies in
Belgrade, Serbia, has adopted a trend of applying modern technologies and teaching methods (Talbot 2007).
This year, for the first time, the course IT Fundamentals involved the use of mobile devices during lectures
and exercises in school, while at the same time, using these devices for learning proves out of school as well.
The following factors are considered as important in the development of m- learning;

¢ Using a suitable system for learning management and constant development of materials in e-form;

¢ Combining m-learning with other e-learning forms and face-to-face learning;

e Embracing m-learning by students.

Further realization of this course will show in which direction to develop m-learning in it: more intensive

cooperation between students and teachers in using web 3.0 tools on the Internet, their joint participation in
creating teaching material, as well as in upgrading forms of teaching material suitable for m-learning.

REFERENCES

Book

Brooks-Young, S, 2010._Teaching With the Tools Kids Really Use: Learning With Web and Mobile Technologies.
Corwin Press, USA.

Parsons, D., 2011. Combining E-Learning and M-Learning: New Applications of Blended Educational Resources.
Information Science Global, USA.

Senn, J., 2004. Information Technology: Principles, Practices, and Opportunities, Pearson Prentice Hall, London.
Talbot, C., 2007. Studying at a Distance. Open University Press, USA.
Journal

Anastasios A. 2009. Requirements of Mobile Learning Applications. International Journal of Innovation and Learning,
Vol. 5, No. 5, pp. 457-479.

Sharples M. et al, 2002. The Design and Implementation of a mobile learning resource. Journal: Personal and ubiquitous
computing, Vol. 6, Issue 3, pp 220-234.

Trifonova A. et al, 2006. Hoarding content mobile learning, International Journal of Mobile Communications, Volume 4
Issue 4, pp 459-476.

Conference paper

Georgiev T.. 2004. M-Learning — a New State of E-learning, CompSysTech, Rousse, Bulgaria, pp. IV 28.1 — 28.5.

Webpage

Lunt, B. et al, 2008, Information Technology 2008, Curriculum Guidelines for Undergraduate Degree Programs in
Information Technology, Available: http://www.acm.org/education/curricula/IT2008%20Curriculum.pdf

Moodle 2.5 Docs, 2013, Documentation for Moodle 2.5, Available: http://docs.moodle.org/25/en/Main_page

302


http://www.mobilelearningportal.org/node/2332
http://books.google.rs/books?id=7krGPwAACAAJ&hl=sr&source=gbs_book_other_versions

	ML 2014 - Cover

	ML 2014

	COPYRIGHT

	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURE
	PANEL SESSION
	FULL PAPERS

	SUPPORTING TEACHERS TO DESIGN AND USE MOBILE COLLABORATIVE LEARNING GAMES

	EBOOKS AS PDF FILES, IN EPUB FORMAT OR ASINTERACTIVE IBOOKS? DIGITAL BOOKS IN PHYSICS LESSONS OF SECONDARY EDUCATION

	MOBILE LEARNING AND EARLY AGE MATHEMATICS
	M-LEARNING – ON PATH TO INTEGRATION WITH ORGANISATION SYSTEMS

	IMPROVING HISTORY LEARNING THROUGH CULTURAL HERITAGE, LOCAL HISTORY AND TECHNOLOGY

	INTRIGUE AT THE MUSEUM: FACILITATING ENGAGEMENT AND LEARNING THROUGH A LOCATION-BASED MOBILE GAME

	MOBILE-BASED CHATTING FOR MEANING NEGOTIATION IN FOREIGN LANGUAGE LEARNING

	STUDENT PREFERENCES FOR M-LEARNING APPLICATION CHARACTERISTICS

	LEARNING AND TEACHING WITH MOBILE DEVICES AN APPROACH IN SECONDARY EDUCATION IN GHANA

	CROSS-CULTURAL DESIGN OF MOBILE MATHEMATICS LEARNING SERVICE FOR SOUTH AFRICAN SCHOOLS

	MOBILE LEARNING AND ACHIEVEMENT GOAL ORIENTATION PROFILES

	A REVIEW OF INTEGRATING MOBILE PHONES FOR LANGUAGE LEARNING

	OVERLAPPING CHAT’S ACCESSIBILITY REQUIREMENTS BETWEEN STUDENTS WITH AND WITHOUT DISABILITIES DUE TO THE MOBILE 
LIMITATIONS
	UML Quiz: AUTOMATIC CONVERSION OF WEB-BASED    E-LEARNING CONTENT IN MOBILE APPLICATIONS

	PEDAGOGICAL APPLICATIONS OF SMARTPHONE INTEGRATION IN TEACHING - LECTURERS', STUDENTS' & PUPILS' PERSPECTIVES

	MOOC TO GO

	STRATEGIES AND CHALLENGES IN IPAD INITIATIVE
	BLENDING CLASSROOM TEACHING AND LEARNING WITH QR CODES

	PROGRAMMING EDUCATION WITH A BLOCKS-BASED VISUAL LANGUAGE FOR MOBILE APPLICATION DEVELOPMENT

	SHIFTING CONTEXTS: INVESTIGATING THE ROLE OFCONTEXT IN THE USE OF UBIQUITOUS COMPUTING FOR DESIGN-BASED LEARNING

	EVALUATION FRAMEWORK FOR DEPENDABLE MOBILE LEARNING SCENARIOS

	INITIAL EVALUATION OF A MOBILE SCAFFOLDING APPLICATION THAT SEEKS TO SUPPORT NOVICE LEARNERS OF PROGRAMMING

	DEFINING A SET OF ARCHITECTURAL REQUIREMENTSFOR SERVICE-ORIENTED MOBILE LEARNING ENVIRONMENTS

	PORTABILITY AND USABILITY OF OPEN EDUCATIONAL RESOURCES ON MOBILE DEVICES: A STUDY IN THE CONTEXT OF BRAZILIAN EDUCATIONAL PORTALS AND ANDROID-BASED DEVICES

	EVALUATING QR CODE CASE STUDIES USING A MOBILE LEARNING FRAMEWORK

	DEVELOPING A MOBILE SOCIAL MEDIA FRAMEWORK FOR CREATIVE PEDAGOGIES

	FACTORS AFFECTING M-LEARNERS’ COURSE SATISFACTION AND LEARNING PERSISTENCE

	A FRAMEWORK TO SUPPORT MOBILE LEARNING IN MULTILINGUAL ENVIRONMENTS


	SHORT PAPERS

	MOBILE TECHNOLOGY INTEGRATED PEDAGOGICAL
MODEL
	REPRESENTATIONS OF AN INCIDENTAL LEARNING FRAMEWORK TO SUPPORT MOBILE LEARNING
	USING MOBILE APPS AND SOCIAL MEDIA FOR ONLINE LEARNER-GENERATED CONTENT

	TWEETING AS A TOOL FOR LEARNING SCIENCE:THE CREDIBILITY OF STUDENT-PRODUCEDKNOWLEDGE CONTENT IN EDUCATIONAL CONTEXTS
	WHAT MOBILE LEARNING AND WORKING REMOTELY CAN LEARN FROM EACH OTHER
	IN-TIME ON-PLACE LEARNING
	M-LEARNING AND TECHNOLOGICAL LITERACY: ANALYZING BENEFITS FOR APPRENTICESHIP
	DESIGNING A SITE TO EMBED AND TO INTERACT WITH WOLFRAM ALPHA WIDGETS IN MATH ANDSCIENCES COURSES
	AN ENVIRONMENT FOR MOBILE EXPERIENTIAL LEARNING
	SUPPORTING SITUATED LEARNING BASED ON QRCODES WITH ETIQUETAR APP: A PILOT STUDY
	RAISING AWARENESS OF CYBERCRIME - THE USE OF EDUCATION AS A MEANS OF PREVENTION AND PROTECTION
	MOBILE GAME FOR LEARNING BACTERIOLOGY
	THE THEORY PAPER:WHAT IS THE FUTURE OF MOBILE LEARNING?
	RAPID PROTOTYPING OF MOBILE LEARNING GAMES
	PREPARING LESSONS, EXERCISES AND TESTS FOR       M-LEARNING OF IT FUNDAMENTALS
	THE MOTIVATING POWER OF SOCIAL OBLIGATION: AN INVESTIGATION INTO THE PEDAGOGICAL AFFORDANCES OF MOBILE LEARNING INTEGRATED WITH FACEBOOK
	WHEN EVERYONE IS A PROBE,EVERYONE IS A LEARNER
	MOBILE LEARNING AND ART MUSEUMS: A CASE STUDY OF A NEW ART INTERPRETATION APPROACH FOR VISITOR ENGAGEMENT THROUGH MOBILE MEDIA
	LEARNER CENTRIC IN M-LEARNING: INTEGRATION OF SECURITY, DEPENDABILITY AND TRUST
	M-LEARNING PILOT AT SOFIA UNIVERSITY
	A MOBILE SERVICE ORIENTED MULTIPLE OBJECT TRACKING AUGMENTED REALITY ARCHITECTURE FOR EDUCATION AND LEARNING EXPERIENCES

	REFLECTION PAPERS

	LEARNERS’ ENSEMBLE BASED SECURITY CONCEPTUAL MODEL FOR M-LEARNING SYSTEM IN MALAYSIAN HIGHER LEARNING INSTITUTION
	SUPPORTING THE M-LEARNING BASED KNOWLEDGE TRANSFER IN UNIVERSITY EDUCATION AND CORPORATE SECTOR

	POSTER

	THE FUTURE OF UBIQUITOUS ELEARNING

	AUTHOR INDEX



