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INTRODUCTION

This Proceedings of papers consists from full papers from the International
conference "Information technology and development of education" - ITRO
2016, that was held at the Technical Faculty “Mihajlo Pupin” in Zrenjanin on
June 10" 2016.

The International conference on Information technology and
development of education has had a goal to contribute to the development
of education in Serbia and the Region, as well as, to gather experts from
natural and technical sciences’ teaching fields.

The expected scientific-skilled analysis of the accomplishment in the field of
the contemporary information and communication technologies, as well as
analysis of state, needs and tendencies in education all around the world and
in our country has been realized.

The authors and the participants of the Conference have dealt with the
following thematic areas:

Theoretical and methodological questions of contemporary pedagogy

Personalization and learning styles

Social networks and their influence on education

Children security and safety on the Internet

Curriculum of contemporary teaching

Methodical questions of natural and technical sciences subject teaching

Lifelong learning and teachers’ professional training

E-learning

Education management

Development and influence of IT on teaching

Information communication infrastructure in teaching process

All submitted papers have been reviewed by at least two independent
members of the Science Committee.

There were total of 163 authors that took part at the Conference from 15
countries, 4 continents: 96 from the Republic of Serbia and 67 from foreign
countries such as: Macedonia, Bulgaria, Slovakia, Russia, Montenegro, Albania,
Hungary, Italy, India, Rumania, Bosnia and Herzegovina, USA, Egypt and
Nigeria. They were presented 82 scientific papers; 42 from Serbia and 40 from
the above mentioned countries.

The papers presented at the Conference and published in Proceedings can be
useful for teachers while learning and teaching in the fields of informatics,
technics and other teaching subjects and activities. Contribution to the science
and teaching development in this Region and wider has been achieved in this
way.

The Organizing Committee of the Conference

VI
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Abstract — The paper analyzed the influence of the the
European Qualifications Framework for conducting
reforms on engineering education, and the influence of these
reforms on improve the quality of trained engineers, as well
as increasing expectations to their qualification for solving
the problems of the modern information society. Discussed
are standards for engineering education and the
requirements to achieve them, and the results of the
harmonization of the European Qualifications Framework
with the national framework of Bulgaria and university
level. Defined are the main problems for effective reform of
engineering education.

I.  INTRODUCTION

Recent changes in education systems, as well as
in the international macroeconomic context, lead to
the need for increased demand for engineering
professionals to strengthen engineering programs
and to increase their transparency. In this context,
the profession of engineer becomes increasingly
important degree of influence on the results of work
on the development of the economy and the fate of
the planet and humanity. As early as 1906, GG
Prout told Cornell Association of Civil Engineers
that: «Engineers, above all, will lead humanity
forward before engineers ... lies such
responsibility that mankind has never encountered»

[7].

Studying the experience of other countries
concludes that today the education, particularly
engineering education is in crisis. The reasons can

be defined as: inadequate funding, lack of
motivation among young people, functional
illiteracy (inability to perform the functions

regardless of the acquired education); uncertainty
the aims of the training, insufficient understanding
of the public role of engineering education, its
importance for social progress, etc.

This paper is an attempt to assess the role of the
documents adopted by the European Commission to
carry out reforms on engineering education. To
analyze the impact of these reforms to improve the
quality of trained engineers, raising expectations for

their qualification. To define the main problems in
the training of engineers in Southwestern
University, Bulgaria and identify ways of solving
problems.

EUROPEAN AND NATIONAL
FRAMES

In the late nineties 29 European countries signed
the “Bologna Declaration” [2] aiming to adopt an
approach for easy comparison of qualification
degrees in different countries. Currently the
declaration is support by the 47 countries and
include reforms in the following areas:

QUALIFICATION

v Creating a common framework of
qualifications, including three cycles of higher
education (bachelor, master, doctorate);

v strengthening and improvement of joint
degree programs;

v facilitate the mobility of teaching and
professorial staff, students and graduates;

v Recognition of qualifications in the different
education systems and countries;

v Improving the quality in higher education
(quality assurance);

v Providing equal opportunities to students in
higher education sphere;

v" Encourage life-long studying.

The result is a developed European Qualification
Frame (EQF), which establishes links between
national qualifications systems of Member States, as
well as promotes citizens' mobility between
countries and facilitates their learning throughout
life.

The incorporation of national qualifications
frameworks in different countries around a common
European Qualifications Framework is implement
through eight reference levels. The levels span the
full range of qualifications - from basic (Level 1,
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certificates of grade or stage of school education, for
example) to advanced (Level 8, educational and
scientific degree Doctor). The structure of the
European and national qualifications frameworks is
hierarchical and is present in figurel.

Le
eve| l-Basmsemﬁtate

" .
ve| 1-Pllmary educatioy

Figurel. Hierarchical structure of the reference
levels of EQF

The reference levels determine the specifics of
the educational systems of each member state. The

reference levels for Bulgaria represented in Figure
2.

EQF | Bulgarian QF NQ
F
8 Doctoral degree 8

Continuing training

7 Master degree 7

Continuing training

6 Bachelor degree 6
Degree of “professional bachelor in..”

Continuing training

5 Vocation training (degree of a vocation qualification) 5

4 Upper secondary education school leaving certificate | 4
general/vocational education and training

(degree of a vocational qualification)

3 Lower secondary education certificate 3
general/vocational education and training

(degree of a vocational qualification)

2 Basic educational certificate (five to eight class) | 2
general/vocational education and training

(degree of a vocational qualification)

1 Primary education certificate 1

N/A | Pre-primary education 0

Figure 2. Bulgarian NQF

Within the EQF, a learning outcome is define as
an indicator of what a learner knows, understands

and is able to do on completion of a learning
process. Therefore, EQF focuses on learning
outcomes rather than on inputs such as length.
Figure 3 illustrates in an abstract way the existing
complexity of national frameworks and systems.
Cooperation based on bilateral or multilateral
contacts between frameworks and systems between
countries would be extremely difficult and would
severely limit transparency, transfer and recognition
of qualifications. Figure 3 illustrates how the
relationship between different national frameworks
and systems can simplified by introducing common
reference levels and common principles for
cooperation.

QUALIFICATION

— NQF/NQS EQF Level8

_‘ . QUALIFICATION

crorts T s PO

QUALIFICATION

== MR T

_‘ . : QUALIFICATION
NQF/NQS' —

QUALIFICATION E

— NQF/NQS

=A . e
NQF/NQS e

QUALIFICATION z

= s

NGF - National qualifications framewark
NGS - National qualifications system
EQF - European qualifizations framework

Figure 3. Relation between the levels of different
national qualifications systems to the EQF

According EQF adopted in the European area of
higher education learning outcomes are define as a
combination of:

eKnowledge (K)
theoretical and / or factual;

being described as

o SKkills (S), as are described as cognitive
(involving the use of logical, intuitive and creative
thinking) and practical (involving manual dexterity
and use of methods, materials, tools and
instruments);

e Competence (C), described in terms of
responsibility and autonomy.

II.  ENGINEERING EDUCATION IN THE EUROPEAN
QUALIFCATION FRAME

Levels 6th to 8th designed for qualifications in
higher education - educational degrees "Bachelor",
"Professional Bachelor" and "Master" and the
educational and scientific degree "Doctor". All these
levels based on a results-oriented learning approach
and described in Knowledge (theoretical and/or
factual), Skills (cognitive and practical) and
Competences (personal and professional).
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e Reform of the Engineering education

The need for reform of engineering education is
realize at the end of last century. At the beginning of
the 21st century, a huge international project began
work with the primary task of reforming engineering
education, including participants from over 40
countries and all continents. This project is called
CDIO (Conceive - Design - Implement - Operate)
[1]. Twelve standard for engineering education
programs CDIO is the result of the project were
developed and adopted. These standards developed
with the assistance of heads of educational
programs, graduates of universities, partners and
users of personnel.

From the proposed standards, it became clear
what the goals and objectives the universities should
put to achieve social and professional recognition of
their production of engineers in the world. The
standards developed for designing of engineering
programs and degrees and the valuation based on
the same learning outcomes (objectives) of the
approach used by the EQF. The content of the
standards presented in Tablel.

TABLE 1. STANDARTS CDIO

Standard 1 Describes the general philosophy of the
engineering program.

Standards Curriculum development

2,3,4

Standards 5 | Development of practical tasks and design of

and 6 teaching facilities for the classes in engineering
Standards 7 | New methods of teaching and training

and 8

Standards 9 | Improvement of faculty qualification

and 10

Standards Appraisal of the programs and students’ progress
11 and 12

In a UNESCO report on engineering education
found a discrepancy between the content and results
of engineering educational programs regarding level
of development modern technologies and
expectations of employers [6]. A solution to solving
the problem is proposed by developing new
approaches to engineering education "at the expense
of strengthening practical training, introducing a
system for problem training, reflecting the essence
of the profession of engineer - to solve problems»

[3].

The principle of CDIO for engineering includes
support to the engineering product of his creation
throughout its whole life cycle: Conceive - Design -
Implement-Operate.

CDIO creates an environment for engineering
education. In this environment teaching, acquire and
apply in practice knowledge and skills. Such an
approach is successful only when the principles of
CDIO are shared and applied by professors and
teaching staff.

Reform of engineering education according to
the principles of the CDIO project provides novice
engineers with the ability to "Invent - Design -
Apply - Manage», complex products and systems in
today's teamwork. During the training students need
to learn to manage engineering processes to design,
create products and apply their learning to work in
industrial conditions. This is the essence of the
engineering profession. In the curriculum, learning
outcomes classified into four categories (Table. 2).

TABLE 2. THE LEARNING OUTCOMESS BY CDIO

1. TECHNICAL KNOWLEDGE AND REASONING
1.1 knowledge of underlying science
1.2 core engineering fundamental knowledge

1.3 advanced engineering fundamental knowledge

2. PERSONAL AND PROFESSIONAL SKILLS AND
ATTRIBUTES

2.1 engineering reasoning and problem solving
2.2 experimentation and knowledge Discovery
2.3 system thinking

2.4 personal skills and attitudes

2.5 professional skills and attitude

3. INTERPERSONAL SKILLS: TEAMWORK AND
COMMUNICATION

3.1 multi-disciplinary teamwork
3.2 communications

3.3 communications in foreign languages

4. CONCEIVING, DESIGNING, IMPLEMENTING,
AND OPERATING SYSTEMS IN THE ENTERPRISE
AND SOCIETAL CONTEXT

4.1 external and societal context

4.2 enterprise and business context

4.3 conceiving and engineering systems
4.4 designing

4.5 implementing

4.6 operating

Knowledge and skills are determined in

accordance with Table 3.
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TABLE 3. KNOWLEGE, SKILLS AND COMPETENCE FOR ENGINEERIN
EDUCATION BY CDIO

EQF
Level

8

CDIO

EQF Verbs (and Verb Phrases) Bloom & al. Verbs el
Skills: Synthesize, Evaluate, Solve, Innovate, Synthesize (5), 5
Extend and Redefine Knowledge Evaluate (5), Solve

(5)

(4), Create (5),
Improve (5), Compose

©)

Competence: Demonstrate, Develop new ideas and
processes

Knowledge: Original thinking, critical awareness Critique (5), Solve (4), | 4-5
Formulate (5), Manage
(5), Modify (4),
Appraise (4)

Skills: Problem solving, Innovate, Develop,
Integrate

Competence: Manage, Transform, Reviewing
Performance

Knowledge: Critical understanding Comprehend (3), 4
o Devise (5), Solve (4),
Skills: Innovate, Solve Manage (5), Select (4)

Competence: Manage, Decision Making

I11.

STANDARDS FOR ENGINEERING EDUCATION

Standards of engineering education developed

and

controlled by  European professional

organizations such as:

FEANI (European Federation of National
Engineering Associations). The FEANI
scheme is an excellent example of self-
regulation by a profession at European level
and it provides a model for other professional
groups. The FEANI register recognizes and
builds upon the diversity of forms of
engineering education that exist in the
Community and can adapt to any changes,
which can decided upon at national level. The
procedures for dealing with applications for
registration also provide a good respective
expertise. Registration on the FEANI register
indicates that, whatever the duration or
content of his or her initial training, the
engineer has reached a certain level of
professional competence, certified by his or
her peers both at national and European level

[9].

EUR ING (European Accredited Engineer )-
European Engineer (EUR ING, Eur Ing, or
Eur-Ing.) is an international professional
qualification for engineers used in over 32
European countries.[] The title is granted
after successful application to a national
member of the European Federation of
National Engineering Associations (FEANI)
which includes representation from many
European countries, including much of the
European Union. It allows a person who has
an engineering degree and usually an
engineering professional qualification in one
of the member countries to use the
qualification in others, but this depends on
local legislation [10].

e The recognition of engineering education by
FEANI and EUR ING based on certain
requirements, including a minimum of seven
years of education, training and experience.
This period shall differentiated on: minimum
three  years  successfully  completed
engineering education in university (U) or
another recognized organization of FEANI
(according to FEANI Index) and minimum
two years of valid professional experience
(E). When education and experience together
are less than the minimum seven years the
balance of seven years is required to cover:
education (U), experience (E), or training (T),
which has been committed in the approved
engineering institutions, or by preliminary
engineering professional experience.

e In document EUR-ACE Al-en FINAL
Approved by Project Board the objectives; in
particular the final results of the training of
the European engineers are set.[2] According
to these standards, to obtain an engineering
degree the students must meet six basic
criteria that correspond to Bachelor and
Master degree

e Knowledge and understanding;
e Engineering analysis;

e Engineering design;

e Research;

e Engineering practice;

e Professional and personal skills.

e  Although all six criteria apply to both cycles,
there are important differences in the
requirements for the two degrees - Bachelor
and Master [2].

IV. HARMONIZATION WITH THE EUROPEAN
LEGISLATION IN THE SPHERE OF QUALIFICATIONS

A. At the national level.

At present, the adaptation to European processes
of wvalidation of knowledge and successful
adaptation to the policies and processes of the
European Union to help employers interpret the
qualifications of applicants and promoting mobility
in the labor market can defined as successful. An
"Information system for competence assessment” -
Competence, is already a fact in Bulgaria. The new
information system is to support not only the
employers and job- and qualification-seekers, but
also the universities in developing documentation
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for training in accordance with the European
Qualifications Framework [4].

B. At the University level

Developed are curricula for the three
educational degrees: Bachelor, Master and
Doctor with included opinion of the
employers and requirements of the industrial
organizations and ESTC;

All curricula include the basic components
that describe the requirements of the
qualification — knowledge, skills and
competence as well as the results of the
students’ evaluations and examination
procedures; their contents reflects the opinion
of the students of previous classes and
employers, too;

Developed are training courses, electronic
textbooks, teaching aids and tests for online
training, self-preparation and examination of
knowledge of students;

Developed and applied is a system for
management of the quality assurance of the
teaching process that include an annual
survey of the opinion of students, graduates,
employers of alumni in every program, as
well as planned and ad hoc audits in the
departments of the Southwest University;

There is an activated system for exchange of
good practices and mobility of students and
faculty from the universities that participate
in the Erasmus + Program;

There is an activated system for the
validation of the completed higher education,
of completed educational periods of
education in Bulgarian and foreign
universities, based on ESTC.

V. PROBLEMS OF MODERN ENGINEERING
EDUCATION IN THE CONTEXT OF THE EQF

Funding of higher education — enough to
maintain the life minimum of the educational
process;

Resource provision of the educational
process - at a low level relying on donations,
equipment projects, no economic
independence of the units at the university;

Characteristics of the education - There is no
balance between the main components of the
training - theoretical, applied, practical,
economic, managerial, personality building
and general education;

No requirements for professorship teaching
staff for their teaching qualifications, e.g.
knowledge of foreign languages,
programming, education, psychology,
mathematics, etc;

There is no clear requirements for writing
textbooks and other teaching aids;

Students - Some of them are not sufficiently
motivated; do not attend regular classes;
study and work; have no connection with
teachers; inadequate training in foreign
languages; no interest in the quality of
education;

Small number of participants in Erasmus+ -
language barrier and small grandees;

Student applicants- issue with the applicants’
coningent; lower control at admission;
serious demographic collapse;

Secondary education — worsening preparation
in high schools;

Business is not interested to invest in
education, wants fully trained engineers,
there is no legal relief

Research, there are not enough good
conditions for serious scientific work;
financing of research is carried out only
through projects and European projects in
most cases require financing, which is
impossible in most cases for universities.

VL. CONCLUSION

EQF complements existing European mobility
instruments, including Erasmus +, and ESTC in
higher education;

ECF allows Member States to validate the
results of the study in different countries,
thereby reducing the barriers between
organizations providing services in the field
of education and training, as well as
validation of formal and informal learning;

The area of European higher education in
Engineering is not yet uniform and fully
harmonized;

There are differences between the member
states for the meaning of the term “engineer”,
for the requirements for its preparation, and
for the recognition of the qualification of the
“engineer”;

We need to consolidate the efforts of
universities from neighboring countries and
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(1

starting  efficiency =~ modernization  of
engineering education on common rules and
documentation in accordance with the
adopted model CDIO. The model will enable
for efficient mobility of students and
teachers;

e It is necessary to create and collaborative
master's program;

e There is a need to promote cooperation
between industry and engineering
universities, between universities from
different countries coordinate their programs.
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Abstract — IT technology significantly advanced in past
decade. The advance brings whole new concepts, ideas and
approaches in utilization of new technologies. New
technologies appeared very frequently and all these facts
made number of challenges for the IT related curricula at
university institutions. This paper gives short retrospective
of varieties of teaching environments used for IT curricula,
mainly related for teaching Computer Networks and
Communication Systems courses.

The focus in this paper is on presenting the approach in
tackling this challenge by introducing laboratories based on
open-source hardware and single board computers in
university curricula. The examples of usage of these sets are
given in this paper. Together with the proposal of new
platforms for teaching IT, the short analyses of possible
usage of proposed environments in courses other than
Computer Networks and Communication Systems is given
at the end of this paper. The components of future IT
curricula labs are proposed in order to adopt the strategy
for efficient training of skilled IT professionals.

1. INTRODUCTION

This paper deals with the challenges of the
transformation of university curricula caused by the
appearance of new technologies in past decade. The
development and market penetration of new
technologies is dynamic and it causes the appearance
of new concepts, ideas and approaches in utilization
of IT technologies. All these reasons resulted with
the need for large number of skilled software
developers as well as for shaping the new developer
profiles.

This paper is organized as follows. After the
introduction, the changes in the modern ICT world
are presented (Section II). These changes are
illustrated with three major domains. First, the
expansion of the Internet and growth of the Internet
users are presented. The idea of IoT (Internet of
Things) is explained in this section together with the
analyses and prediction of changes that will come
with the IoT expansion. IoT and related technologies
are presented, as well as recent technology trends in
the world.

After this section, the short overview of
environments used for teaching IT courses mainly
related  with Computer  Networks and
Communication Systems are presented (Section III).

Section IV gives the introduction of the open-source
hardware movement and its principles. Some types
of open-source hardware and single board computers
are presented. Also, the examples of usage of open-
source hardware platforms for teaching, lecturing
and student projects are given.

At the end (Section V), final analyses about
possible additional usage of such lab platforms are
given. Conclusion and further work is presented at
the end.

II. ICT TECHNOLOGY CHANGES

The idea of this section is to briefly summarize
the expansion of ICT technologies. This expansion
can be illustrated with the rapid growth of Internet
users, with the presentation of emerging and modern
technologies and projected expansion of Internet of
Things (IoT) [1]. The growth of Internet users is
presented in Table I according to the World Internet
statistic by Miniwatts Marketing Group [2]. Table
presents the number of Internet users by continents.
The most important data in following columns are
continent population estimates for 2015, Internet
users until November 30 2015, percentage of
Internet users comparing to total population of the
continent and growth from 2000 to 2015. Finally, the
total numbers show that until November 30 2015,
there were 3,366,261,156 Internet user, making 46.4
% of world population. Number of Internet users
rose from 2000 by 832.5%.

TABLE I. WORLD INTERNET USAGE AND POPULATION STATISTICS,
NOVEMBER 30,2015 - UPDATE

Population Population |Internet Penetration |Growth Users%

World Regions | 25;‘5 E's‘) % Users (% 2000- of table
- of World (30 Nov 2015 (Population) |2015

Africa 1,158,355,663[16.0%  |330965359 [28.6 % 7.231.3% (9.8 %
Asia 4,032,466,882(55.5%  [1,622,084,293 [40.2 % 1319.1% [48.2 %
Europe 821,555904 [11.3%  [604,147,280 |73.5% 4749% [18.0%
Middle East (236,137,235 [3.3% 123,172,132 [522% 3.649.8% (3.7 %
North America [357,178,284 4.9 % 313,867,363 [87.9% 1904% (9.3 %
Latin America/\ ¢\ 19 715|359, 344,824,199 [55.9% 1,808.4% (102 %
Caribbean
Oceania / 37,158,563 0.5 % 27,200,530  |73.2% 256.9% 0.8 %
Australia
WORLD 100.0
TOTAL 7,259,902,243(100.0 %  (3,366,261,156 |46.4 % 8325% |,

The growth of Internet users has been massive
but small in comparison with the projection of
growth of connected devices given by Cisco Inc.,
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and Gartner [3, 4, 5]. According to this estimation,
the total number of connected devices will grow up
to 50 billion by 2020. The projected growth in
number of connected devices is presented in Fig. 1.
In 2003, the world population was 6.3 billion and
around 500 million of connected devices, making
0.08 connected devices per one inhabitant of the
planet. Around 2007, the number of devices
equalized with the number of inhabitants. By 2020
the estimated population of the world will be 7.6
billion; number of connected devices is estimated to
50 billion; making 6.58 devices per person. [3]

World Population | 6.3 billion 6.8 billion 7.2 billion 7.6 billion ‘
Connected Devices | 500 million | 12.5 billion 25 billion 50 billion ‘
Devi
Connected Devices | 0.08 184 3.47 6.58 I
Per Person
2003 2010 2015 2020
Less Connected .
Devices then More Connected Devices
Persons then Persons
Figure 1. Growth of IoT devices by 2020

The next figure (Fig. 2) gives estimation of
devices growth in percentage from 2014 to 2019;
and estimation in number of devices deployed in
three sectors such as: home, government/
infrastructure and enterprise.

Estimated Numbers of Installed Devices per Sector

80% 76%

72%

70% -1
r 20
60% —1

50% —

T
.
w

40% -

Billions of Devices

Government /

30% - Infrastructure

Total Device Growth

20%

10% - Enterprise

| | | |
T T T T
2015E 2016E 2017E 2018E

9

o [¢]
2014E 2019E

Figure 2. Estimated growth of IoT devices per sector [2,3]

The last part of this section will present briefly
the emerging technologies that appeared in past
decade. The number of modern technologies can be
summarized as follows: mobile technologies and
mobile media (tablets, handheld devices,
smartphones, other mobile devices), cloud
computing (platform for variety of online services),
Big Data (power data analytics), NoSQL databases,
programming (Python, JSON, MQTT, Ruby,

10

Node.js, etc.), robotics, IPv6 and Mobile IPv6, 3D

printing (rapid prototyping), wireless
communication technologies (Wi-Fi [6], ZigBee [7],
Z-Wave, O6LoWPAN [8], WirelessHart [9],

Bluetooth Low Energy, NFC, RFID [10], LoRa,
LoRa WAN, ...), Machines to machines (M2M),
smart technologies (smart city, smart agriculture,
smart grid, etc.), Internet of Things [1], etc.

For this paper and its further content, the most
important enlisted technologies are wireless
communication technologies (particularly ZigBee,
Bluetooth Low Energy, and RFID) and Internet of
Things (IoT) [11]. Internet of Things (IoT) is the
network of physical objects. These objects can be:
electronic devices, vehicles, buildings and other
items. Those objects are embedded with electronics,
software, sensors, and network connectivity for
transferring and exchange of collected.

When IoT is strengthened with sensors and
actuators, the technology becomes foundation for
more sophisticated systems which gives broad range
of appliances as smart grids, smart homes,
intelligent transportation, smart cities, etc.

According to the upper mentioned forecast of
world-wide market leaders (Cisco Inc.) and
analytics companies (Gartner) by 2020 number of
the Internet-connected things will reach or exceed
50 billion. This number covers various types of
devices such as: smart phones, tablets, desktops,
laptops, sensors, vehicles and other embedded
systems  implemented in  various objects.
Furthermore, prognosis says that by 2020, 250
million vehicles will be connected to the Internet. In
year 2014, global market for wearable devices was
raised by 223%. Further, 27 million of M2M
(Machine-to-Machine) connections is projected by
2024. The economic estimation is that IoT (Internet
of Things) will add $15 trillion to Global GDP in
next 20 years according to the prognosis.

All this will result with the need of 4.5 million of
software  developers trained for the new
technologies and for IoT and WSN (Wireless Sensor
Network) systems [12, 13]. So, the goal of this
research is to tackle this challenge and to build a lab
to support application development for IoT
environments. With carefully analyses and
technology research we will be able to face this
challenge and to make adequate response.

III. LABORATORIES FOR TEACHING COMPUTER
NETWORKS AND COMMUNICATION SYSTEMS
In this section, teaching laboratories and

platforms mainly focused on teaching Computer
Networks and Communication Systems will be



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

presented very briefly. Those platforms can be
divided in four major groups:

= software platforms,

= virtual network laboratories,

» physical network laboratories and
» combined network laboratories.

Software platforms can be described as network
simulation and emulation software. There is variety
of commercial and open-sources software useful for
teaching computer networks and communication
systems such as: Riverbed Modeler, OMNet++,
Network Simulator (NS2 and NS3), GNS3, Matlab
and many others.

Virtual network laboratories can be considered as
a part of software platforms. Considering the variety
of such laboratories and their wide presence in the
world, here they are listed as separate category.
Virtual laboratories can be explained as a virtual
networks created using network devices and
server/workstation emulations. These emulations are
based on virtualization technology [14]. The large
number of virtual network laboratories and network
simulation environments exists. The most famous
representatives are:  Cloonix, Core, Imunes,
Marionnet, Mininet, Netkit, Unified Networking Lab
(UNL or UNetLab), VNX and VNUML, VNLab, etc
[15, 16,17, 18, 19, 20, 21].

The alternative to those two groups are real or
physical network laboratories based on real network
equipment [22]. Both software and hardware based
laboratories has its advantages and disadvantages.
The hardware based labs give better hands-on-lab
experience, but software based labs offer lower-cost
environments, faster and easier changes of labs with
adoption of emerging technologies and availability
to larger number of students.

Considering the advantages of both hardware and
software labs, there is explanation for existence of
fourth category — combined hardware and software
labs. Those labs consists of both hardware and
software parts and can be powerful and efficient
environments.

The recent changes in ICT world, especially
considering the expansion of IoT, WSN (Wireless
Sensor Networks) and Smart technologies, gives
serious question — are enlisted four types of labs
suitable for tackling the challenge of introducing the
IoT based laboratory scenarios in teaching curricula.
The answer to the question is NO. The existing labs
should be upgraded with the equipment capable to
support new technology. The answer is clear, but
what should be the solution? The solution can be
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introduction of open-source hardware and single
board computers in university curricula.

The possible strategy for introducing those
elements, their efficiency and suitability will be
discussed in next sections.

IV. OPEN-SOURCE HARDWARE BASED LABORATORIES

Open-source hardware facilitates IoT application
and system development. Open-source hardware
consists of physical technological artifacts designed
by the open design movement. [23, 24, 25]

Both free and open-source software together with
open-source hardware is created by this open-source
culture movement and applies this concept to a
variety of components.

The term open-source hardware may be a little bit
strange, but it is used for the principle that
information about the hardware is open to others so
the interested users can make it easily. It makes this
movement very close to the maker movement. All
important information such as: hardware design
(mechanical drawings, schematics, bills of material,
PCB layout data, HDL source code and integrated
circuit layout data), as well as software that drives
the hardware, are all released under free terms.

A.  Usage of Arduino/Genuino based boards

One of the most popular open-source hardware
platforms in the world are Arduino/Genuino based
platforms [26, 27, 28, 29, 30]. Arduino/Genuino is
widely spread in the world, not only because of the
number of its copies sold in the world, but according
to the number clone boards sold.

The number of sold clone board hugely
overheads the number of original Arduino/Genuino
boards. Arduino/Genuino is microcontroller board
manufactured in many variations such as: Arduino
UNO Rev3, Arduino Mega, Arduino Due, Arduino
Leonardo, Arduino Mini, Arduino Nano, Arduino
Yun, Arduino 101, etc. The detailed
Arduino/Genuino board specification can be found
on [29], and Arduino/Genuino UNO Rev3 board
pinout is given in Fig. 3.
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Figure 3. Arduino/Genuino UNO Rev3 pinout

In Fig. 4 wiring scheme [31] for the sensor station
based on Arduino/Genuino UNO Rev3 is given. This
composition is used as one of the lab exercises in
Technical Faculty “Mihajlo Pupin” (Zrenjanin,
Serbia) curricula for Advanced Communication
course, in order to illustrate wireless sensor
technologies. The sensor station shown in the figure
besides Arduino/Genuino UNO Rev3 board uses
DHTI11 temperature sensor and ultrasonic distance
Sensor.

fritzing
Figure 4. Wiring scheme for DHT11 temeprature and ultrasonic
distance sensor station Arduino/Genuino lab exercize (image is made in
Fritzing available at http://www.frtizing.org)

B.  Usage of Texas Insturment Launchpad based
development boards

In Fig. 5 is presented similar lab exercise
platform deployed during the experimental usage in
the same institution for the same course. The
platform is based on MSP-EXP430G2 [35, 36]. The
goal of the exercise is again to explain the functions
of sensor node and to illustrate is programming.
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Figure 5. Wiring scheme for Gas and light sensor station Texas
instruments TI EX-MSP430G2 lab exercize (image is made in Fritzing
available at http://www.frtizing.org)

The usage of Arduino/Genuino UNO Rev 3 and
TI Launchpad such as MSP-EXP430G2 or MSP-
EXP432P401R Launchpad [37, 38] can be similar
because they can use  similar  IDEs.
Arduino/Genuino uses Arduino IDE as its primary
programming environment and TI Launchpad can
use Energia (software very similar to Arduino IDE)
but also the more powerful environments such as
Code Composer Studio

C. Usage of Arduino Yun based boards

Following example is based on Arduino Yun. It is
not microcontroller board, but more powerful single-
board computer. In Fig. 6 is given its image with its
major port description. Arduino Yun is not
microcontroller board, but more powerful single-
board computer. Its operating system is based on
OpenWRT-Yun version, adding to these small and
affordable board capabilities of Linux server. More
information about the platform specification is given
in [32].

eeeee
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‘external Wifi antenna

Serial receiver
Serial transmiter

<—‘ ICSP header
4—‘ Micro SD

Linino reset t

WAN (Ethernet)
Power

WLAN (WiFi)
Uss

USB host ——»> w1

A
[wirieser | | Atmega 3204 |

pins AO-A7

Figure 6. Arduino Yun pinout [21]

This platform is used not for teaching but for
student’s project work according to Mali¢ et al. [32].
In Fig. 7 wiring scheme for connecting USB camera
is presented, together with PIR (motion detection)
sensor. The system is used for creation of wireless
surveillance video system in IoT environment.
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fritzing

Figure 7. Wiring scheme for wireless video survaillance system
Arduino Yun based student project (image is made in Fritzing available
at http://www.fitizing.org) [21]

The position of Arduino Yun based board in loT
system is presented in Fig. 8. More details of the
system and its functions can be found in [32].

D. Usage of Raspberry Pi 2 B+ based boards

The following example is used in academic
research in order to evaluate the value of Raspberry
Pi 2 B+ platform in teaching IoT. The Raspberry Pi 2
B+ is used for this research together with the Sense
HAT. It is another very popular single computer
board, with the support for Linux OS — Raspbian and
several similar Linux operating systems, and for
Windows 10 IoT edition.
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Figure 8. Wireless video survaillance system design for Arduino Yun
based student project [32]

More details about the Raspberry Pi and other
single computer boards, as well as about the research
and teaching environment can be found in [33, 34].
The placement of the Raspberry Pi 2 B+ and Sense
HAT in IoT environment is presented in Fig. 9. The
position of each component of proposed platform is
explained and justified with the IoT architecture and
its layers [39].
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Figure 9. Example of Raspberry Pi2 B+ and SenseHAT for bulding
10T environment to be used in curricula
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E.  Examples of communication modules usage

Last subsection deals with the different scenarios
and laboratory sets used mainly for student projects
and student seminars or final works. The first
scenario (Fig. 10) shows usage Arduino/Genuino
UNO Rev3 in combination with XBee ZigBee
modules [40, 41], for creating environment for
development of temperature monitoring application
[40, 42].

The open-source hardware is here used for low-
cost, easily configurable and easy to assemble
platform. The platform has enabled students to have
the real time system in order to easily develop the
application. [42]

Next scenario and laboratory set (Fig. 11) is built
with the same purpose as previous. The novelty is
usage of three types of wireless modules (ZigBee,
IEEE 802.15.5, and RFID) for creating environment
for development of application for RFID based
tracking of the human resources [42, 43].

1

2 XII Fulminata
(DDF)

VIl Claudia

ZigBee Coordinator
(SCF)

ZigBee Star Network
3 PAN ID 1001
6

Application server

VI Ferrata (listen COM3)

(SFR)

V Alaudae
(QAL)
XX Valeria
(vw)

Figure 10. ZigBee scenario for temperature monitoring

The elements on Fig. 11 represents: RFID/ZigBee
real platform (1), software emulated RFID/ZigBee
platform #1 (2), software emulated RFID/ZigBee
platform #1 (3) and application server (4).

2

ZigBee 3
Star Network
PAN ID 1001

4

ZigBee/RFID simulated
plarform #1

RFID read
only

cards ZigBee/RFID simulated

plarform #2

1 Application server

ZigBee/RFID plarform (listen COM15)

Figure 11. RFID/ZigBee scenario for tracking human resources

The last of three scenarios [42] is presented in
Fig.12. Scenario represents the environment for
application development for smart agriculture or
smart farming applications. It was used in the same
way as two previous platforms. The main idea is to
connect one distant WSN network, e.g. located on a
farm or agricultural area and transfer collected data
using long-range technology to the data center and
application server. The short range components as
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sensor nodes (2), (3) and (4) can use Bluetooth Low
Energy, ZigBee, IEEE 802.15.4a and RF proprietary
protocols. Long-range gateway (1) can use any of
above mentioned short-range technology and long-
range module for connecting to the distant
application server (5). Potential usage of GPRS,
LoRa, RF proprietary protocols and WiFi can be
considered.

ZigBee
- Star Network
Long-range technology: Wi-Fi / PAN ID 1001

GPRS / propriatory protocols A
! I 1 h

ZigBee / Long range Application server
gateway (listen COM15)

Sensor node

a 3
Sensor node

4

Sensor node

Figure 12. Smart agriculture or pollution monitoring scenario

V. RESEARCH SUMMARY

The presented networking scenarios used in
teaching and lecturing Computer Networks,
Communication systems and related courses and for
building student project, proved to be very efficient
for that purpose. The positive research results give
the space for definition of components of future IoT
oriented labs. These labs should consist of:

= Single board Computers (BeagleBone,
Raspberry Pi, Arduino Yun, Intel Galileo /
Edison, etc.),

=  Open-source  hardware = microcontroller
development boards — Arduino/Genuino,
Texas Instruments Launchpad, Photon
Particle, etc.)

=  Expansion modules for both platforms,
allowing easy to assemble, solderless
platforms and configuration changes (such as
Arduino  shields, RPBi HATs and
BeagleBone CAPEs), and

= Sensors and actuators to complete the
creation of IoT and WSN environments.

Software supporting IoT lab sets should be:

= classical integrated development

environments IDEs and

= cloud based IDEs — Photon Particle, Texas
Instruments Code Composer Studio for
Cloud, etc.

Considering that platforms are low cost, widely
available for usage and purchasing, and very
interesting to work with, it may be very attractive not
only for teachers and students, but for much wider
population like hobbyists and pupils. Further
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analyses of platforms leads to the conclusion that
open-source hardware platforms are applicable to:

= Universities: research; teaching; student labs;
student project, bachelor, master and doctoral
thesis.

= High schools: sections, teaching and talented
pupils work,
teaching and

= Primary schools: sections,

talented pupils work
Considering of the complexity of supported
environments proposed platforms are suitable for
teaching following skills:

= Programming, Embedded
Network programming

programming,

= Emerging communication technologies: Wi-
Fi, ZigBee, Bluetooth Low energy etc.

= Networking basics (routing, IP addressing,
application and transport layer protocols) and
advanced topics

» Linux and Windows OS basics

= Big Data, Cloud, mobile
development, etc.

application

All this promotes open-source hardware and
single board computers to very efficient platform to
be used for a given task — the task of modernization
and transformation of laboratory sets to cover
emerging technologies and trends, now and in near
future.

VI. CONCLUSION AND FURTHER WORK

This paper presents the proposal for changing and
enhancing the existing teaching facilities in
university IT curricula. The proposed approach is
defined after the analyses of modern technology
trends and their possible impacts to the changes of
the world market, and also the changes in required
profile of new IT professionals and developers. The
open-source hardware and single board computers
are proposed as core elements of the new IT
curricula labs. The efficiency of proposed
components is proved by the long term research and
variety of scenarios, used for teaching, making
student projects and academic research.

The next step in this research can be made in
different direction. Primary research direction will be
in definition of efficient laboratory sets, built around
mixed equipment and with different profiles of
devices. In this case, laboratory will be able to
support teaching variety of development platform
giving students more generalized knowledge about
the IoT and WSN and related technologies. Also, the
student will be trained to work with different
architectures and development tools.
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This task is very hard but feasible, considering

that all platforms are low-cost and having a large
number of common features. The assumption is that
with the careful planning, the future IT lab can be
built around small number of specific laboratory sets
that can be used in turn by students. Such platform
diversity will allow much larger choice of different
leaning and training scenarios.
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Abstract - One of very important aims of University study
programs is related to professional empowerment of
students. University study curricula are designed in aim to
enable students to learn contents that are related to their
future profession. Study contents as well as other study
aspects (such as educational equipment, teacher training
etc.) should be adequate to the needs of professional
environments and should adapt to constant changes. These
changes are more frequent in technology related university
teaching, such as in information technologies area. This
paper presents results of analysis of current state and
processes in adapting university study process (including
curricula changes and other activities) to the needs of IT
industry.

I.  INTRODUCTION

IT industry and modern business express high
speed of changes, including new jobs that need
specific =~ workforce skills and employment
requirements. According to [1], the IBM Institute for
Business Value surveyed a group of academic and
industry leaders about current state of higher
education in USA. Results of the survey show that
60% of survey respondents believe that higher
education fails to meet the needs of industry.
”Industry and academic leaders revealed that the
very skills needed for workforce success are the
same skills graduating students lack — such as
analysis and problem solving, collaboration and
teamwork, business-context communication and
flexibility, agility and adaptability. 71% of recruiters
indicated that finding applicants with sufficient
practical experience is their greatest challenge when
recruiting from higher education institutions.
Boosting the value of today’s higher education
system means adapting to more practical and applied
approach to education and providing experience-
based and practical learning. Integral to this is
building and expanding partnerships between
academia and the private sector to create a more
valuable education ecosystem.“[1]

Universities have three roles in society —
teaching, research but also it includes the role of
leaders in regional economic and social
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development, being engaged in human capital
formation [2] as well as innovative methods and
technical solutions delivery. These roles are closely
tied with society — industry, government and
citizens. Since the adaptation of higher education to
the needs of business companies and technology
changes is immerse, the aim of this paper is to
examine different approaches and practices in this
adaptation.

IL

Policy in higher education transformation for the
benefit of society is driven by needs of business
companies that seek for skilled workforce.
Technology change is second source of university
teaching and research improvements. In aim to
improve quality of higher education, many
universities are encouraged to improve their
educational technology, as well to improve their
collaboration with business companies.

TRENDS IN HIGHER EDUCACTION

In [3], future trends in education are presented
with results from analysis of most innovative
educational institutions. These trends are specified as
the constant need for adaptation, taking into
consideration that [3]:

e Students will interact with others remotely,

e Education needs will drive technology use,

but success will still rely on skilled teachers,

Degree offerings will shift toward more
relevant competency-based programs and
more aggressive competition for students,

Competency-based certifications testing
specific skills and bundling individual skills
into professional groupings will become
global currency for both employers and job
seekers,

The need for engaging and respecting
students and families as wellness partners in
educational process as the service.
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III. THE ROLE OF UNIVERSITY IN REGIONAL

DEVELOPMENT

The primary role of university is teaching and
research. Third role is conceptualized in policy
research papers (such as [2], [4], [6]) as the role in
regional economic development. Figure 1. presents

core activities of higher education institution
(teaching, research and service to the community)
and values that these activities add to society of a
region — skills, innovation and culture [4].

HE INSTITUTION

REGION

R~ Research
& = Service b

———

£ = 3hils

I = Inmovation

Teacking

ehe Compmuniny O = Cinltwre and Comimiainy

Value sdded irstiustional maragement processes
Value added regional management processes

Institutional fregional dynarmic interface

Figure 1.

IV. ORGANIZATIONAL FORMS IN UNIVERSITY

The Institution/Region Value-Added Management Process [4] [9]

interacting modestly across
¢)“Triple Helix” model —

strong boundaries,
“University, Industry and

RELATIONSHIP TO INDUSTRY AND GOVERNMENT

The triple helix model [5] presents relationship of
university with industry and government, with
overlapping areas. Figure 2. represents three models
presented in historical order of appearance [5]: a)
“Statist” model — government controls industry and
academia, b) “Laisez-Faire” model — government,
industry and academia apart from each other,

Government enter into a reciprocal relationship with
each other in which each attempts to enhance the
performance of the others. The first step toward a
Triple Helix is usually collaboration, taking place
through their traditional roles, among the
institutional ~ spheres  most  involved  with
innovation”.[5]

-/

Tri-lateral networks
and
hybrid organizations

Qate X Ind?

Figure 2.
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“Statist” Model, “Laissez-Faire” model and “Triple Helix” model [5]
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“The Triple Helix also becomes a platform for
institution formation, the creation of new
organizational formats to promote innovation, such
as the incubator, science park and the venture capital
firm” [5], or organization forms such as innovation
and research centers [6] etc. This way, complex
systems are established with collaboration of
different institutions as innovation systems [7] [8].

It is of a great interest to enable universities
respond to the regional development and workforce
skills needs [9], but also enable universities integrate
in international educational, research and technology

TABLE L.

activities, according to wider worldwide
established perspective for strategic directions in
market and employment. Table I. represents key
elements of regional innovation system and
contribution of universities in generative and
developmental role [7], [8].Figure 3. presents the
role of university in industry development — creating,
enabling and improving existing industries
[13].Table II presents typology of university-
industry links and Table III presents priorities for
university-industry partnerships, along the three
missions of universities [14]..

UNIVERSITIES’ CONTRIBUTION TO THE DEVELOPMENT OF REGIONAL INNOVATION SYSTEMS [7] [8]

Key element of regional innovation system

Regional agglomeration, or clustering, of .
industry

Human capital formation

.

.

and people

Associative governance

.

Generative role

Knowledge capitalisation and capital .
formation projects, centred on fim

formation and co-location of new and
existing firms near the university

Integration of education and knowledge -
capitalisation activities, specifically, firm
formation, through teaching incubators

Development of generic, advanced training
programs to support firm formation and
cross-institutional mobility by organisations

Driver of regional innovation strategy, .
centred on knowledge capitalisation and
capital formation projects; by analysing
strengths and weaknesses and bringing
together industry and govemment to forge

innovation strategy

L]

Regional cultural norms

Tradition of university/industry linkages, -
involving knowledge capitalisation

Developmental role

Entrepreneurial activities, as well as
regionally focused teaching and research,
not necessarily linked to capital formation
projects

Stronger regional focus on student
recruitment and graduate retention

« Education programs developed/adapted to
meet regional skills needs

« Leaming processes regionally informed

Shaping regional networking and
insfitutional capacity, through staff
participation on external bodies; provision
of information and analysis fo support
decision-making and brokering networking
between national and international contacts
and key regional actors

Tradition of universityfindustry linkages,
invalving knowledge capitalisation and
other research collaborations

University roles in alternative regional
innovation-led growth pathways

Creating New Industry
Industries Transplantation
(1) (ny

Diversification of Upgrading of
old industry into mature industry
related new (|11 (Iv)

~

= Foredront science and
enginearing rasearch
= Aggressive tachnology

* Problam-solving for |ndus:ry\\
through contract research,
faculty consulling, atc.

kcansing policies
= Promote/assist
entreprénaurial Dusinesses
(incubation services, etc.)
= Cultivale tes Detween
academic researchers and

development

= Education/manpower

* Responsive curricula
= Technical assistance for sub-
CONracions, suppliers

= Education'manpower
development

= GIODAI Dést practice
SEANNING

= Comvening Toresighl
BXErCises

local entrapranaurs
= Creating an industry idantity

-Participate in standand-
salting

«Evangelists

«Comvang confenentas,
workshops
entreprenewrs’ forums,

\\_ elc.

« Convaning Lser-suppher
'\\_r'nrums

¥

= Bridging between disconnected actors
= Filing “structural holes’
= Crealing an indusiry identity

Figure 3. The role of university in development of industry [13]
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TABLE II. TYPOLOGY OF UNIVERSITY-INDUSTRY LINKS, FROM HIGHER TO LOWER INTENSITY [14]
Inter-organizational  amangements  for  pursuing
Research partnerships | collaborative R&D, including research consortia and joint
projects.
Research-related activities commissioned to universities
High = by industrial clients, including confract research,
(Relationships) Research services consulting, quality control, testing, cerification, and
prototype development.
Use of university labs and equipment by firms, business
Shared infrastructure | incubators, and technology parks located  within
universities.
Academic Development and commercial  exploitation  of
vt technologies pursued by academic inventors through a
Medium P P company they {partly) own (spin-off companies)
(Mability) Training of mdustry employees, intemship programs,
Human resource | postgraduate  traimng in industry, secondments 1o
training and transfer industry of university faculty and research staff, adjunct
faculty of industry participants.
Commercialization of | Transfer of university-generated IP (such as patenis) to
intelleciual property firms (e.qg., via licensing)
l[-'l?r:‘ns‘f&rl Scientific publications | Use of codified scentific knowledge within industry.
i i Formation of social relationships (eqg., conferences,
Informal interaction meetings, social rks).

TABLE III.

PRIORITIES FOR UNIVERSITY-INDUSTRY PARTNERSHIPS AT DIFFERENT STAGES OF ECONOMIC DEVELOPMENT ALONG THE THREE

MISSIONS OF UNIVERSITIES [14]

Most developed countries

Least developed countries

« Private participation
graduate programs
Joint  supervision
students

Teaching University | of

in |+ Curncula development to Improve
undergraduate and graduate studies
PRD | » Student intemships

Research University

+« Research consoria and long |
term research partnerships o
conduct frontier research

Building absorptive capacity to adopt and
diffuse already existing technologies

« Focus on  appropriate  technologies
respond to local needs

lo

* Spin-off
licensing

companies
Entrepreneurial P !

Univarsity

patent | «

» Entrepreneurship education

Business incubation services
+ Entreprenaurship education

V. EDUCATIONAL TECHNOLOGY AND CURRICULUM

CHANGES

The “Knowledge Society” requires workforce
with skills appropriate to the needs of industry.
Graduates from universities or those with acquired
knowledge and skills from other knowledge-
oriented institutions (“knowledge industries”)
continue education within lifelong learning. “Those
involved in university teaching in this digital age
must cope with the fact that the knowledge
industries are creating the means by which
individuals can acquire the immediate skills and
knowledge those industries need. As a result, many
individuals are questioning the true benefit of a
university education, given its cost.”[10]

“Universities wishing to respond to these new
demands need to answer two difficult questions:

1. How should the curriculum balance expert
knowledge and  practitioner knowledge?
Universities are comfortable teaching specialist
knowledge produced by experts, but practitioner

24

knowledge and the skill to develop it, which is what
the knowledge industry needs, is not a natural part
of university curricula. Should universities move
into this area at the undergraduate level or should
they leave it to the postgraduate, post-experience
programs within the private sector?
2. To what extent is a degree course a long-term
grounding for an individual? A degree certifies the
knowledge that graduates have developed when they
leave a university, but most graduates use very little
of this knowledge in their subsequent careers. The
more enduring qualities gained are the skills,
attitudes, and ways of thinking derived from
courses. But degrees and syllabuses are still defined
in terms of subject knowledge, rather than generic
skills. Should universities focus courses and
teaching more on the practice of high-level skills, or
should they leave this to individuals to develop
through subsequent work in the knowledge
industries?” [10]

According to [10], essence for answering these
questions are in teacher/student communication
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during teaching process, where both theoretical and
practical elements are exchanged, as presented at
Figure 3. The presented conceptual framework gives

the model that could be used for evaluation of ICT
(Information and Communication Technology) use
in teaching process.

Teacher’s — LURIRTES  —- G
conception <— 2 Conceptions S conception
—— 3.Re-description —>»
| T €— 4 Re-description = —— | T
3. Adaptation 12. Reflection 10. Adaptation  11. Reflection
of task goal on leamers’ of actions in on concept
in light of actions to light of theory.  in light of
student’s modify goal, and experience
description descriptions feedback
J —— 6. Teacher sets goal —> l
<—— 7. Student’s action —
Teacher's —— 8 Feedback — Student's
constructed <«— 9. Student’s P actions
environment modified action

Figure 4. Conceptual framework of teaching process with theoretical and practical elements [10]

With an example of educational software
particularly designed for this purpose, in [10] has
been shown that ICT could be used for teaching
process enhancement for the benefit of both
knowledge and skills development even in high-
level cognitive skills and practitioner-based skills. In
[10] has been emphasized that university teaching
should move focus towards more applicable skills to
be developed with students, in aim to address the
needs of industry.

Curriculum innovation issues, according to the
needs of industry, are analyzed in [11]. This paper
presents experiences from several universities from
United States of America. Particular business-
oriented skills are taught within regular subjects at
master level of studies, enabling student to enter the
professional environment efficiently. The concept of
internship as mandatory final requirement at master-
level studies requires 250 working hours within a
company, which polishes knowledge and skills
needed for particular company and enables student
to enter that company as an employee.

VI. ICT HIGHER EDUCATION AND INDUSTRY

COOPERATION INITIATIVES

IT-oriented area is particularly important, because of
high speed of innovation. Information technology
changes need to be included in teaching process as
topics, as well as educational technology tools. In
[11] special focus has been set to curriculum
changes and organizational forms for improving IT-
related higher education. Best practices examples
are given from several U.S.A. universities.

One of organizational forms for improving
cooperation between university, government and
business is formal establishment of a consortium (in
this example it was Mobile Technology-oriented
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consortium) that gathers universities, business
companies and government agencies for their
mutual interest fulfillment. “This vision and
mission statements of collaboration and
innovation translated to the following goals: (1) to
identify common needs/topics/projects for the
consortium, (2) to collect needs of the local
entrepreneurs and businesses, (3) to provide a
quarterly session for status updates, (4) to review
“hot technology topics” to enable emerging
businesses and (5) to find best students match to
local businesses.” [11]

Another examples [11] included students in case-
studies projects and continuous improvement
projects guided from partners from industry, where
students are engaged in teamwork together with
industry  representatives. Project results are
discussed with students and industry representatives
regarding project impact on learning outcomes and
employability. Third  example  (“Motorola
Mobility””) influenced teamwork projects to be
included in engineering curriculum, where students
are exposed to real-world challenges. Successful
examples show that students developed many
marketable solutions - Android applications. These
success stories lead to enabling other areas (such as
robotics and semantic web) for teamwork projects.
After graduation, some of the included students
even started their own small business.

VII. THE ROLE OF ICT AND COLLABORATION OF

UNIVERSITY WITH OTHER INSTITUTIONS

The role of ICT in future of higher education, as well
as the role of ICT as study program (curriculum)
combined with the general role and future of higher
education institutions within the society is represented at
research results presented at [ 12].
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Figure 5. Model of future universities, with market and ICT usage orientation [12]

It could be concluded that “sales” include
increased focus on digital and partnership channels
and also digital and partnerships channels of “service
delivery”. Strong society connections (mediated with
use of ICT) are also presented as needed for the
future university model where “customers”, i.e.
“service consumers” could be among professionals,
international students, other education institutions
employees etc.

VIII. CONCLUSION

Modern business is faced with fast change influenced
by technology improvements and increasing demand for
quality workforce, depending on higher education
institutions, as well as to other “knowledge industries”.

The main roles of universities are teaching, research
and development of society with their research,
innovation and teaching activities. These activities should
be strongly supported by new ICT technologies and
partnerships with other institutions, in aim to modernize
their educational and research processes.
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EDUCATION AND ICT-ITS CURRENT
TREND AND OPPORTUNITIES IN NIGERIA

M. Adedeji Oyinloye
Bluescripts IT Academy, Oyo State, Republic of Nigeria

Abstracts - Nigeria has experienced major boost in
information and communication technology. This sector has
been used by some countries to generate jobs, thereby
reducing unemployment. It is generally acceptable fact that,
India has used same sector to create millions of direct and
indirect jobs every year. What are the present discoveries in
Nigeria? Implementation methods used in Nigeria would be
compare to what is obtainable in India.

L INTRODUCTION

Typically, Nigeria has invested a lot in ICT for
some years but what are the footprints it has left for
industries, educational institute and business? Are
there challenges militating against technological
development of ICT? ICT as it has been seen and
used by other developed countries in the world, have
made a big leap by investing both in infrastructure
and capacity building that will thrive ICT sector. In
the real world, Nigeria should have invested its
resources toward exporting IT services to other
developing countries in the world but there are
confrontations that need to be overcome. However,
Nigeria is seen as the giant of Affica...Yes, indeed,
she is Giant, but has she played her role in promoting
all sectors of economy apart from crude oil?
Basically, with the population of Nigeria, I think she
should have made judicious use of this sector to
create millions of jobs that are needed by Nigerian.

From the technological view point, Nigeria has
resources to create either direct or indirect millions
of jobs for her timid youth.

IL. REVOLUTION IN INFORMATION TECHNOLOGY

The world has recorded significant growth in
technology and to sustain the development,
researchers have being using their findings to change
wavelengths of technology in the world. USA, India,
Japan and Australia to mention but few, have
recorded tremendous achievements with the rightful
application of ICT. Hardware and software industries
have shown to the world that there are more to be
discovered if players in the sector could work with
their limited resources.
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III. NIGERIA CASE STUDIES

Nigeria as the giant of Africa has all stands to
make a positive impact and implementation in ICT
industries, but nothing has been done on this sector
because of prevalent challenges in power sector that
have affected virtually all sector of the economy.
With these challenges, Nigeria has to solve the
problem of power before any laudable achievement
could be achieved.

Apart from power problem, I think Nigeria ICT
educational sector still lag behind in terms of
curriculum. Higher percentage of Nigeria tertiary
institutions still dive in what we call old curriculum.
It is a sad thing, when you hear Nigerian graduates
boasting of modules like Q-basic, fotran, Pascal etc.
What exactly can they do with these aforementioned
programs? Can they develop any meaningful
application with these? Can they be employed by an
ICT companies in Nigeria or outside the world?
These are questions that roam within me when my
institute interview graduates of computer science.

Technically, this same problem could be solved if
there is adequate technology transfer from developed
countries to assist Nigeria to develop his ICT sector
up to what is obtainable in India, USA, Japan etc.
Apart from seeking for help from expatriate, Nigeria
tertiary institutions need to update their curriculum
to what is obtainable in the world.

IV.  INFRASTRUCTURE
Nigeria has problem relating to infrastructure and
facilities to  positively impact Information

Technology. We have noted couples of problems
that caused partial utilization of IT resources.

The cost of internet access in Nigeria is one of the
highest in the entire sub-Sahara Africa.

Take for example, browsing internet at a local
café in Ghana cost less than 50cedis (20cents)—this
is a type of café where all basic facilities like
headphone, speaker, air condition etc are rightly
available
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But in Nigeria, the cost of browsing at a local
café is cost between 170 Naira to 200 Naira ($1)
depending on the location.

The high cost in Nigeria is due to lack of basic

infrastructure like:
[ ]

Electricity,

e High cost of running of base station/mast‘s

generator with diesel.
Cost of connection

Instability in Government policies

Figure 1. Picture Of Telecom Mast/Based station

Research has been conducted in Nigeria to link
the relativity of IT to economic development. Based
on our findings, we have discovered that

V. ScHOOL CURRICULUM

A. Private Sector

An average Nigeria college student is more
equipped with basic IT skill than those in tertiary
institution. Most especially, students in Private
schools have access to basic IT training because
their parent or schools could afford it. Private
schools in Nigeria have seen IT as one of the
curriculum or training that should be given to
primary pupils and secondary school students. From
research conducted by Bluescripts IT, we discovered
that, interesting number of private schools recruit IT
instructors to train and equip their students with
basic computer fundamentals, not only that, they
stretch forward to equip their students with
professional IT trainings like:

Introduction to Programming language

Web Design
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Web Development
Ethical hacking (CEH)
Blogging

Hardware (A+)
Networking (N+)

Etc.

With these exposure to IT technological
trainings, students in private schools are better than
their counterpart in public school. As a matter of
fact, there are high schools in Osun State, Nigeria
where students are taught advanced IT skills like
Robotics, Mobile Apps Development etc.

B. Public School

There shouldn’t be any technological gap
between public and secondary school but this has
happened over the years to low class students that
attend public schools. Checking curriculum of
public schools, we discovered that virtually all
public school has no content for IT education. They
are under privileged; they can’t compete with their
counterpart on IT. However, there should be
measures to address the shortfall of IT instructors in
Public schools. Can public schools pupil and
students really have resources for IT training? In a
typical school in rural areas in some Sub Sahara
Africa, it is a big challenge for student to

T :.“. : :_|. i

Figure 2. Typical Public School Classroom in Sub
Sahara Africa
VL TERTIARY INSTITUTION CURRICULUM

Some of the private institutions in Nigeria have
taken giant steps to introduce their students to
industries standard courses that will make the
students competitive at the international or local
labour market.

Studies show that, less than half of private
institutions in Nigeria train their students on
professional IT skills. The so called training have



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

been left into the hands of IT training centers like
Bluescripts, New Horizon, Aptech etc .

Whereas, public institutions are busy developing
their students on courses that are not relevant in the
labour market, Majority of the institutions still train
their students on Q-basic, fotran, cobol etc.The
question is this, what will a graduate with such
training contribute when he get to the labour market.

The world of IT has changed and I believe
government should take drastic method to create
policies or create enabling environment where
industries standard IT training would be given to
Nigerian students

Nigeria graduates are half baked or not well
informed on trending IT content, this has given
opportunities for India nationals and other
developed countries national to stand as majors

Can the ICT sector of Nigeria developed with the
content of

Where there is need to create change, the sector
is drawing the country backward with the content of
its IT.

VIL CONTEMPORARY SOLUTION

To address these lingering problems, I will draw
a chart that will define what Government has to do
and what the private sectors must comply with
before there could be any laudable achievement in
Nigeria ICT sector.

Proactive measure should be taken to design
programs that will infuse IT curriculum in all level
of education in Nigeria. Basically, it has to start
from Primary schools, where foundation for IT
education must be formed. Also, teachers at this
level must be trained by professionals that
understand Nigeria language as this will foster
understanding of the program by the pupils living in
rural areas who don’t understand English language.
Policies must be formed and investors must also
contribute their own quotas by providing resources
and training gadgets. These are necessary resources
that must be put in place for effective training of
student:-

IT laboratory
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Hardware i.e Laptops or Desktops
Study materials

Projectors

Internet connectivity

VIIL

India has remained one of the top IT countries in
the world. In fact, India occupies the 2™ position,
after USA. India is moving towards an innovative
society because the most elite institutions in India
engage with industries to promote innovation.

INDIA EXAMPLE

The Government of India implemented digital
India few years ago, it has also used his resources to
redevelop to sustain ICT in Nigeria.

IX. CONCLUSION

Nigeria, and the entire Sub-Sahara Africa
countries, has great potentials to tap from the pool
of opportunities that are hidden in ICT. To achieve
this, policies that will drive ICT sector should be
enacted. Power sector need to be revive, ICT
training must be made a core course in primary and
secondary schools. Moreover, Higher institutions in
Nigeria and Sub Saharan Africa must re-equip and
retrain ICT instructors, institutions curriculum to be
update my bodies regulating tertiary institutions. All
these must be addressed before there could be any
meaningful development in this sector.

In conclusion, to reduce or end employment in
Nigeria and Sub Saharan Africa, ICT education
must be given the necessary support and policies.
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Abstract - In computing, graphical user interface or GUI is
the type of interface that allows users to communicate with
electronic devices through graphical icons and visual
indicators. Integrated Development Environment (IDE) is a
software application that provides comprehensive benefits
for developers in software development. In this paper it will
be described how one user interface can be designed using
Eclipse environment. The environment itself, as well as
given interface can also be used for educational purposes.
Use of computers in education should enable innovation of
teaching methods through diversity of learning and teaching
practices.

I.  INTRODUCTION

When we talk about the graphical interface, we
should first define its meaning. The visible graphical
interface of an application is called GUI (Graphical
user interface) and represents a  software
environment that allows the user adequate
communication with a computer using pre-defined
functions.

The user interface must support the following
activities:

e Perceptive - visual grouping of elements, use

of color, sound and animation,

Cognitive — time of solving tasks, short-term
memory, the course of carrying out tasks,

Learning - online materials, help with the
work,

Interaction - giving feedback,

Accessibility — support of interaction with
assistive technology,

Usability - is a qualitative measure of the
experience of using a program that is viewed
through the learning ability, efficiency, ease
of memorization, errors, user satisfaction [5],

e  Work - in groups and collaboration.

With the use of computers and modern media in
teaching, conditions have been created to quickly
track down the source of knowledge, faster and
better acquire knowledge, develop intense cognitive
abilities, critical thinking and creative potential of
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students. In this environment students and teachers
can communicate more freely and express their
personality in the process of teaching and education.

II. GUI CHARACTERISTICS AND EDUCATIONAL

PURPOSES

Stages of development of the user interface are as
follows [1]:

Requirements specification,
Analysis,
The development of the prototype,

e Design and implementation,

e Evaluation.

To be functional, GUI should be implemented as
follows:

e Design - is the realization of the model: the
working  environment, menus, icons,
navigation buttons, input devices, control
actions on user requests and understanding
the client's needs and objectives in terms of
age, gender, expertise, knowledge level,

limitations and special needs;

Prototype - means implementation: practical
parts of the user interface, various versions of
the user interface, functional prototypes in
paper form, in the form of animation;

Evaluation — of the individual parts of the
user interface, as well as of the whole
product, testing by users, which will help in
correcting potential errors as well as the
testing of customer satisfaction prior to
finalization of the design process.

When we speak of interactive educational
purposes of software, user interface design of such
product should include the following aspects [3]:

Words, icons, graphics - terminology,
abbreviations, capitalization, letter size and
font style, navigation buttons, graphic
elements, use of color, background;
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Appearance of the screen - the choice of style
of interaction, formulating feedback and error
messages, formats of data entry;

Input and output devices - hardware platform:
keyboard, monitor, control keys, mouse,
sounds, assistive technology;

Action sequences - software platform:
clicking the mouse, drag, syntax and
semantics of management actions, shortcuts
and function keys;

Training - help and instructions on the
Internet, training material and literature,
user's guide for the work and the like.

Due to the different characteristics of younger
users concerning computer use, requirements are
different when creating educational software for
children. Starting from these assumptions, we can
divide them into 3 groups: children who have not
had any contact with computer technology, children
who have a home computer but use it very little and
children who have a home computer and use it often.
However, sometimes we cannot rely on this division,
because it can happen that children, who often use
the computer for a particular activity, cannot
overcome some other task very quickly because of
the superficial approach to using computers. On the
other hand, children who are less likely to use it can
be committed to meaningfully use computers more.
Therefore, software must be designed so that it
corresponds to a wider audience, taking into account
the above-mentioned groups of children, as well as
variations in the classification.

The types of learning by children must also be
considered [2]:

e Verbal type — learns by reading and writing,
likes to receive instruction before tries to do

something independently,

e Action type - learns without reading the
directions, immediately begins the activity,

likes to solve problems independently,

Observational type - likes to learn by
listening, enjoying lectures,

Cooperative type - likes to learn in groups
and share experiences.

III. DESIGN OF GUI IN ECLIPSE

It is believed that the proper use of modern
communication technology can improve the
accessibility of teaching staff and allow less active
students to have better communication. At the same
time, it increases the exchange of useful resources
and joint problem solving that leads to better
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cooperation among students and a
involvement in a common learning process.

greater

Also, the best way of introduction and integration
of technology into teaching should be found and not
just present it as an optional unstructured activity. In
this case, the students will not use it, thinking that it
was redundant and having no strong reason to do
otherwise. Integration should be subtle and simple,
so as not to create more trouble than good in the
process of acquiring knowledge. For the use of
modern  educational  technologies,  rational
exploitation and adaptation to new forms of learning
and teaching, it would be significant to improve
forms of education of teachers, because they are the
creators of flows and the outcome of the pedagogical
process.

There is a need to apply ICT in teaching, to allow
students to acquire knowledge and education in
media enriched environment, which employ more
receptors in obtaining information and that
individualizes content and method of teaching. This
makes the effects of teaching process considerably
higher because the student is able to acquire
knowledge and skills in accordance with his own
needs, abilities, and preferences.

Eclipse is an integrated development environment
that contains basic workspace and extensible plug-in
system for adjusting the environment. It is written
mostly in Java, but by using a variety of plug-ins,
Eclipse can be used to develop applications in other
programming languages such as Ada, ABAP, C, C
++, COBOL, Fortran, Haskell, JavaScript, Lasso,
Lua, Natural, Perl, PHP, Python, R, Ruby, Scala,
Clojure, Groovy, Scheme, and Erlang.

Many classes for GUI in Java are already
predefined and have a large number of graphical
representations. They are made in accordance with
the JavaBeans specification and are often called the
(graphical) components. Creating graphical interface
is largely about combining these components in
appropriate ways. These tools allow you to create
GUI graphics and design by using the graphical
palette. After achieving the desired appearance, these
tools automatically create code, i.e. call the
appropriate class.

First, it is necessary to make a new project in the
Eclipse environment with the name PozdravGUI.
The next step is to create a new graphic interface.
Right-click on the project name or the "src" folder,
and from the menu choose New> Other from the
window that appears, choose WindowBuilder>
Swing Designer> JFrame and choose Next. In the
Name field, enter the name of the graphical interface

"PozdravGUI" and click "Finish". The new
graphical interface, PozdravGUlLjava class is
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created, and by switching to Design view you can
see its appearance. Since the interface is now set,
some graphical components on the Form should be
added. Before that, a pre-defined layout components
need to be selected which will form a so-called
Layout.

Now we can proceed to adding components. The
first that is added is the label. In the palette on the
left, click on the JLabel, then click on the form at the
position where we want to put it. At this point a label
is created and content can be added to it. As our text
is too long to fit in the current dimensions of the
label, we can change its dimensions. Content can be
changed in the Properties tab by changing the value
of the field "name". In the properties tab, we will
rename the object to IblPoruka which we will later
use in the code to call the method for editing a label.

The buttons are added from the palette by
clicking the JButton components on the form. When
the button is created, it is necessary to set up a text
that is its actual heading. Setting the text can also be
done by changing text attributes in the Properties
section (Figure 1).

Each event can be associated with a component.
To add an event handler for the button you need to
go to a menu and choose: Add event handler>
action> actionPerformed. Once this is done, the Java
editor automatically creates a new method for the
event handler - method Action Performed. Method
Action Performed is going to be automatically
invoked and executed every time someone clicks on
the button. Action Performed needs to be set as:

Public void actionPerformed (ActionEvent e)

IblPoruka.setText ( "POZDRAV"),
To start the program from the package explorer it
is necessary to right-click on the "PozdravGUI.java"

from the menu and choose Run as> Java
Applicati

oo

Figure 1. Setting labels and buttons

Now we need to add fields for reading and
writing of text (Figure 2):
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It is necessary to create a new project in the
Eclipse environment;

The next step is to create a new graphic
interface with the name kopiranjeTekstaGUI;

Add buttons to form; one with the name
btnKopiraj and another with the name
btnlzlaz,

Add two labels, one with the title Enter the
text and the other with the title Text,

Add an input field named textFieldUnos. To
do this, you need to choose from a range of
JTextField and add it to the form. When
added, it is necessary to adjust its position
and size. Entry field JTextField component
serves the user to enter some text or number
via the graphical interface;

Same method is used to add another field to
print (write) the text out called textFieldIspis;

Add event handler with the following code:
public void actionPerformed (ActionEvent e)
String text = textFieldUnos.getText ();
TextFieldlspis.setText (Text);
Iblispis.setText (Text);

Add an event handler for the button btnlzlaz.
It is necessary that, when the user clicks this
button, it terminates the program:

public void actionperformed(ActionEvent

e

System.exit(0),

Figure 2. Field for entering and printing of content

Creating a text editor goes as follows (Figure 4):

It is necessary to adjust the shape to be a
Border Layout. This type of layout is divides
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a form on five independent parts in which he
components are stored: the north (North),
South (South), West (West), eastern (East)
and central. The principle of functioning is
as follows: if a component is placed in the
northern part, it will always remain the same
size and "glued" to the right edge of the form
regardless of how much it changes the
dimensions of the form. The same is true for
the southern, western and eastern part.
However, if the component is placed in the
central part of the form, it will change its
size depending on the size changes of the
form itself.

Click on containers within the palette and
choose JScrollPane component. Add this
component in the central part of the border
layout.

From palette choose JTextArea. This is a
component that allows you to enter text in a
single line. Add this component to the form.

Click on containers within the palette and
select JPanel component. This component is
a one common surface (panel) to which the
components can be stored. Adding can be
done directly within the Components tab, by
clicking on the contentPane.

On the panel add the button with the name
and label btnUcitaj "Ucitaj".

Following the same principle add two more
buttons: btnObrisi (label "Obrisi") and
btnSacuvaj (label "Sacuvaj"). Form should
look like in Figure 4.

Add an event handler for buttons.

Figure 3. Creating a text editor

The use of computers in educational activities
has become practically commonplace. In schools
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they can be used for keeping records of library and
teaching, student tracking, scheduling classes and
others. The most important role is to modernize and
rationalize the central educational activity, and that
is teaching. Hence, if the basis for the analysis are
the key points of didactics, we can conclude that the
use of computers and the program (that was created
as part of this work) in the classroom supports all
the traditional didactic principles.

Therefore, the result of the work can be used in
all stages of teaching and in different types of
classes: for teachers to prepare notes, for students
for repetition and practice, and even in the
evaluation of certain skills. Technical computer
capabilities that allow the prompt restoration and
retention in certain parts of the program is important
for the effective repetition. Electronic workbooks
are ideal for exercising, and in this case, the
program can be used to make notes of students
during classes, or for typing and writing homework
on the computer. Although working on computers is
dominately individual work, joint work of students
can be also successfully used. This program is based
on open source code that can be easily distributed,
can be used for the purposes of personal education,
or to work on solving homework. Today,
educational software is designed for all educational
areas, so they not only contribute to the intellectual,
but also to moral and aesthetic development of the
students.

IV. CONCLUSION

The rapid development of technology has caused
the emergence of a wider range of users who actively
use software applications such as integrated
development environment, Eclipse and NetBeams.
Most IDE applications has the ability to complete the
already initiated code, which significantly facilitates
the efficient coding of amateur developers, and saves
time of making the code for experienced users.

As for the design of the user interface is
concerned, it is created based on subjective
preferences, so it is useful to know the basic
principles of design. However, it should not limit the
designers to strictly follow them, because creativity,
combined with the knowledge, mainly gives the best
results.

The use of computers in education should enable
innovation of teaching methods and management
through restructuring and diversification of learning
and practice. The constant technological progress
requires the engagement of all stakeholders of
education in order to successfully adapt to changes
in society and the environment. This joint work
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should result in increased efficiency and productivity
of the learning process, as well as the overall
improvement of education.
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Abstract - This paper presents educational example for
learning Business Intelligence at University of Novi Sad,
Technical Faculty “Mihajlo Pupin” Zrenjanin. This
example shows multidimensional expressions (MDX) for
querying analytical data in Microsoft SQL Server OLAP
Services. MDX queries are processed with OLAP cube
created with regional basketball league data. Data for
analyses were collected from web site of ABA league and
transformed into a relational database, in a form suitable
for processing in SQL Server Analyses Services. Several
OLAP cubes were created in order to generate reports with
parametrized queries. Statistics has been processed in
spreadsheet and graphically visualized, based on OLAP
cube as the data source.

I.  INTRODUCTION

Students at Technical faculty "Mihajlo Pupin" in
Zrenjanin have various courses, at Bachelor and
Master studies level, for learning how to work with
data warehouse, such as courses named: “Business
Intelligence” and “Complex Databases”.
Educational content of these courses include: data
warchouse as a concept of a complex database,
decision systems support, comparison of operational
data, time intervals, multi-dimensionality of the
data, design of star and snowflake schemes,
identification of users' requests, cube logical design,
operational data extraction, queries standard
extensions, data cube, as well as techniques to query
and display the results in complex databases and
design of data mining system.

Data warehouse is a well-known concept for
creating various reports and extracting analytical
data from database with Multidimensional queries
(MDX) mechanism. This paper illustrates how MDX
queries can be used as a support system for making
decisions. Second section explains datawarehouse
concept. Third section presents basic approach to
OLAP cube design as well gives example of creating
OLAP cube elements with example of basketball
semantics. Fourth section presents examples of
MDX queries made with data from basketball.
Finally, fifth section presents statistics and graphical
representation of statistical data that could be used
for decision support.
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IL

Decision makers make their decisions on the
basis of analysis of facts obtained from various
processes and data sources. These facts are stored
mostly in OLTP (on-line transaction processing)
systems as well as some other data sources. Purpose
of data warehouse system is to integrate the data
obtained from existing OLTP and other data
sources, conduct computation that enable
performing analysis for decision making support [1].

DATAWAREHOUSE CONCEPT

Data warehouse systems are based on-online
analytical processing (OLAP), which is intended for
interactive analysis and reporting. It has become an
important tool for executives, managers, and
analysts to analyze, explore, and extract interesting
patterns from enormous amount of data stored in
OLTP systems [2]. OLAP systems are based on
multidimensionality of denormalized data [3].
OLAP architecture requires data to be transferred to
multidimensional structure called a cube, by
extracting and transfering data, creating aggregated
data, dimensions and measures [4]. Processing
OLAP data cubes is a time-consuming process
depending on OLAP server and data warechouse
tools performances [1].

1. OLAP CUBE DESIGN

Data used for our analyses were collected from
Internet site of ABA basketball regional league and
transformed into a relational database [5]. In our
case, we will conduct an analysis of the success
achieved by players and teams in the ABA league in
season 2013-2014. The second transformation of
this data from existing OLTP database management
system (DBMS) was into a form suitable for
processing which enables performing analysis with
data warehouse tool.

This database with basketball data was made up
of following data tables from relational database:
city, player, team, league, season, team statistics and
individual player statistics per season and association
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that connects teams and league. The player plays for
the proper club (team) placed in a city and achieved
results during the season are the data that was
entered in the statistics table for each individual.
This data are: total number of points, assists,
offensive rebounds, defensive rebounds, blocks,
errors, number of made and attempts for one, two
and three points, and minutes made in the game.

OLAP cubes have been created as a new project
in Microsoft Business Intelligence Development
Studio (BIDS) which is based on transactional and
relational Microsoft SQL Server DBMS. This
project has a data source that connects BIDS with
relational database with basketball data. After
creating a data source view, user must define which
part of database will be analyzed and has to define
data source view. The next step in designing the
OLAP cube was to define measures and dimensions.
Physical architecture of dimensional model in
OLAP can be described by a scheme that is defined
by the stars or snowflakes from two types of tables -
dimensional tables and fact tables that contain
measures. Fact tables contain quantitative data that
users want to analyze. These data are usually
numeric type and can consist of up to several
million rows and columns. Dimensional tables are
much smaller and contain information describing
data on which the analysis is performed.

Standard dimensions of the cube projected with
star schema are:

e Team - Team name,
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Figure 1. OLAP cube snowflake schema

e Season - Season_year,

e Player — First name,

e Player — Last name.

Measures for this cube are all defined for team:
One point attempts, One point made, Two points
attempts, Two points made, Three points attempts,
Three points made, Total number of scored points,
Total number of accepted points, Played games,
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Offensive rebounds, Defensive rebounds, Number
of errors, Number of steals.

Standard dimensions of the cube projected with
snowflake schema (“Fig. 17) are: Team
Team name, Player First name, Player
Last name, Player — Team name, Player — Height,
Player — Nationality, Player — Birth year, City —
Name, City — Country, Season — Season_year.

Measures for this cube are defined for single
player during the whole season: Two points attempt,
Two points made, Three point attempts, Three
points made, Number of assists, Played games,
Minutes played per game, Total number of points.

For the cube based on snowflake schema shown
on “Fig. 1” we had three computable fields: player
percentage for one point (1%), player percentage for
two points (2%), player percentage for three points
(3%) and they are obtained by dividing the number
of hits with the number of attempts for one, two and
three points. For the cube based on star schema we
had two computable fields: player average minutes
per game, average points per game and they are
obtained by dividing the points scored by the
number of games played and total minutes played
with the number of matches.

There are two ways for creating cubes. The first
method is to create an empty cube, and then
subsequently add the dimensions and measures.
Another way is through the wizard within the steps
to choose the dimensions and measures. We used a
first solution to create an empty cube. The next step
is to choose the appropriate data source view. In
cube editor were added previously created
dimensions, measures with aggregate functions
(sum, count, count of rows, minimum, maximum,
etc.) are defined as it is described in paper earlier,
and finally the calculated fields were defined in the
last step. When user choose to create a cube by
wizard, through the set of windows there are
following actions: choosing tables that will allow us
to represent the facts and then program provides
some measures that can be used or not. After that the
list of dimensions is displayed with options for user
to choose all of them or some, depending on the
analysis type.

When the cube structure is finally projected user
has to deploy the cube because the whole project is
placed in various files in the project folder and the
data is placed in one or more database management
software files. Deploying may take a while,
depending on the complexity of cube structure and
the amount of data from database that have to be de-
normalized and placed into the cube. After
deployment there a browser can be opened where
users have to place dimensions, measures and
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calculated fields in a form that looks like pivot table.
There are three regions for placing dimensions: on
rows, on columns or on page as a filter for all
aggregated data that have to be displayed. Measures
and calculated fields must be dragged and dropped
in central part of table.

IV. MDX QUERIES

Multidimensional Expressions as a language was
introduced in 1998. It was created to query OLAP
databases, and has become widely adopted within
the realm of analytical applications. MDX forms the

L

QeyDesper

BOIFOGODIKIZA 2. ROLFOKUSIAZA 2P, BRDIPOGODAIAZAS.. IROIFCKUSIAZAS . SIOROITUNPADY _ SKOKCALU ODBRAN
5 ] 7 0 2 £

5 w © m w

Gl erte

| o [ oo

Figure 2. MDX query editor in BIDS software

language component of OLE DB for OLAP, and was
designed by Microsoft as a standard for issuing
queries to, and exchanging data  with,
multidimensional data sources. [6]

In BIDS studio MDX queries can be formed in
query editor that is shown on “Fig. 27, placed in
Reporting Services, a tool for OLAP reports project
generation.

SQL Server OLAP services provide architecture
for accessing to OLAP data through MDX. OLAP
Services supports MDX functions as a full language
implementation for creating and querying cube data.
The MDX expressions simplest form of query
presented in [7] is:

SELECT [axis specification] ON COLUMNS,
[axis specification] ON ROWS

FROM [cube name]

WHERE [slicer_specification]

The cube that is targeted by the MDX query
appears with its name in the FROM clause of the
query [8]. The query syntax also uses keywords that
are common in Structured Query Language (SQL),
such as SELECT and WHERE. The axis
specification contains measures or dimensions
specification from the OLAP cube. The slicer
specification on the where clause is optional. If not
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specified, the returned measure will be the default
for the cube. Difference between these two
languages is that the output of an MDX query, which
uses a cube as a data source is another cube, while
the output of an SQL query is columnar table.

Example no. 1 of a simply MDX query:
SELECT {measures.members} ON COLUMNS,
[team_name].members ON ROWS

FROM [basketballstar]

Curled brackets "{}" are used in MDX to
represent a set of members of a dimension or group
of dimensions.

Example no. 2 of an MDX query:

SELECT

{[Measures]. [Three points_attempts],

[Measures]. [ Three points made],
[Measures].[ Two_points_attempts],
[Measures].[ Two_points_made],

[Measures].[
Total number of scored points]}

ON COLUMNS,

{([Team].[Team_name].[Team_ name].
ALLMEMBERS)}

ON ROWS
FROM [basketballstar]

Table I shows the result of executing query no. 2

TABLE L. TEAM STATISTIC
Team Pzts P2ts Pis Pis Tl(;tt:l

Md Att Md Att
Buducnost 485 879 175 610 1921
Cedevita 560 1087 147 491 1917
Cibona 537 959 180 501 2001
gngz 589 | 1107 | 156 | 469 | 2017
Igokea 460 948 189 548 1857
Krka 516 1041 181 543 1815
Mega Vizura 583 1086 | 169 543 2111
MZT Skoplje 500 955 187 586 1964
Olimpija 504 1041 159 562 1788
Partizan 528 1080 147 444 1817
Radnicki 435 843 228 735 1977
Siroki 467 976 186 581 1789
Szolnok Olay 483 1005 | 162 475 1793
Zadar 502 1033 148 502 1776
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TABLE II. PLAYERS INDIVIDUAL STATISTIC (PART)
. 2 2 3 3

; rst ;‘ ast Team Pts Pts Pts Pts

ame ame Md | Att | Md | Att

Nolan Smith | Cedevita | 131 | 283 | 21 | 66

Derec

Dario Saric Cibona 134 243 30 87

Jaka Blazic Crvena g7 | 14 | 25 | 84
Zvezda

Nemanja Gordic Igokea 98 202 33 88

Edo Muric Krka 68 147 39 108

Ratko Varda Mega 94 | 188 | 19 | 58
Vizura

Bogdan | Bogdanovic Partizan 76 168 55 162

Tarence Kinsey Partizan 85 183 21 57

Mrko Matinovic Radnicki 53 110 50 184

Savo Lesic Radnicki 123 208 20 60

over OLAP cube projected with star schema.

Example no. 3 of an MDX query based on cube
projected with snowflake schema:

SELECT NON EMPTY
{[Measures].[ Three points made],
[Measures].[Three points_attempts],
[Measures].[Two_points made],
[Measures].[Two_points_attempts]}
ON COLUMNS,

NON EMPTY {
([Player].[First_name]. [First name].
ALLMEMBERS *

[Player].[Last name]. [Last name].
ALLMEMBERS *

[Player].[Team name].
[Team_name]. ALLMEMBERS)}

DIMENSION PROPERTIES
MEMBER_CAPTION,
MEMBER_UNIQUE NAME ON ROWS

ON ROWS
FROM [basketballsnowflake]

CELL PROPERTIES VALUE,
BACK_COLOR, FORE_COLOR,
FORMATTED VALUE, FORMAT STRING,
FONT _NAME, FONT _SIZE, FONT FLAGS

Quite often an MDX expression will retrieve axis
members when there are no values to be placed into
them. Because of that in sample no. 3 is shown
easiest form of filtering - removing empty members
from the axis. It can be done through the use of the
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NON EMPTY clause as a part of the axis definition
after SELECT statement.

Table II shows the result of executing query no. 3
over OLAP cube projected with snowflake schema.

After the FROM clause of a query can be
specified following properties for output result report
in Reporting Services project: cell properties value,
back color, fore_color, formatted value,
format_string, font name, font_size, font_flags.

Example no. 4 of an MDX query that will
retrieve 30 percent of Partizan team players with
greatest total number of points:

SELECT NON EMPTY

TOPPERCENT
{[Measures].[Total number of points]} , 30,
[Measures].[Total number of points]

ON COLUMNS,

NON EMPTY {

([Player].[First name]. [First name].
ALLMEMBERS *

[Player].[Last name]. [Last name].
ALLMEMBERS *

[Player].[Team_ name].
[Team name].[Partizan])}

ON ROWS
FROM [basketballsnowflake]

The slicer specification, according to [6], in the
WHERE clause is a dimensional slice of the cube.
Thus the WHERE clause can, and often does, extend
to other dimensions. It is important to note that
slicing is not the same as filtering. Slicing does not
affect selection of the axis members, but rather the
values that go into them. This is different from
filtering, because filtering reduces the number of axis
members.

MDX supports many numeric functions and it
allows more specific filtering and offers the FILTER
function. During cube queries, all the members in a
dimension have a natural order. MDX provides
functionality for list sorted by the ORDER function
and using many specific functions. Users can create
and register own functions that operate on
multidimensional data. [7]

Although the basics of MDX are enough to
provide simple queries against the multidimensional
data, there are many features of the MDX
implementation that make MDX a rich and powerful
query tool.
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Figure 3. Team statistics in percentage of shots [8]
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Figure 4. Team statistics in total team shots [8]
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Figure 5. Player statistics for average points and minutes played

V.  STATISTICS

The reports were created in the BIDS studio for
table type reports and Microsoft Excel spreadsheet
for graphs and charts. Excel is a very suitable tool
for processing tabular data orderly. It is very useful
in modern business where quality information is
required. The advantage of Excel is that it provides
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an interactive and direct work with relational
database or OLAP data, so it can be used by people
with different levels and types of education for
automation primarily the personal business, without
any programming knowledge.

In BIDS tool a new project was created from the
list of templates as a report server type of project.
The wizard guides user to create a report with a new
and separate data source to OLAP cube. After that in
a special tool called Query Designer, user has to
create a MDX query for slicing data in cube that will
appear in the report. MDX query for reading data
that is necessary to design a layout table with similar
syntax to SQL, but the difference is in working with
cube dimensions and measures in MDX while SQL
handles tables and columns of relational database.

For creating charts in Excel that are connected to
data from OLAP cube, the pivot table must be put on
worksheet. Pivot table is a dynamic table with
pooled data from an external data source. This kind
of table was a source for creating a special type of
chart (Pivot Chart), with possibility for dynamic
changes of graph series when the data in pivot is
filtered for example.

“Fig. 3” is one of the created graphs with team
percentages in shots for one, two and three points.
First column filled with blue color presents
percentage for one point, second marked as red is
percentage for two points, and the green is
percentage for two points.

“Fig. 4” shows in six series total shots for one,
two, and three points. First series (column filled
with light blue color) on the left shows total one
point made. Second column filled with dark blue
color shows one point attempts. Third column filled
with light green shows two points made; while
fourth column is for two points attempts. Fifth
column filled with yellow color shows three points
made; while sixth column is for three points
attempts during the whole season.

“Fig. 5” shows in two series in first series
(column filled with light blue color) average number
of points for player while second column filled with
red color shows minutes per game for the best
scorers in the ABA league.

VI. CONLUSION

The MDX query language is rapidly gaining the
support of many OLAP providers, and this trend is
expected to continue. Aim of this paper is to show
educational example of how OLAP cubes and data
warehouse with MDX queries mechanism could
support statistical computation of data for basketball
team management. Results of design and creating of
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data warehouse are cubes with browsed analytical
data, reports designed in reporting services and
charts created in spreadsheet program. From this
statistics, team management could plan and prepare
the training process or tactics for matches.

Also, there are many interested potential users of
this kind of data processing like various teams,
academia, governments and authorities, sport
governing bodies. Therefore, it is very important the
use the data analysis, data processing model and
data analysis technology which provide scientific
basis and help coaches and teams leaders to make
the specific decisions to win the final competition.

Further work could be in creating data mining
structures in BIDS for more complex analysis for
finding significance in the relationships between a
specific data elements and creating data patterns.
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Abstract - Since the 1980s, 3d printing or additive
manufacturing technologies have been used primarily as a
tool to aid the product design process. Today it is more and
more used in various areas, from industry, medicine,
construction, and its benefits are also seen in educational
sector. 3D printers along with 3D scanners can change how
students see innovation and manufacturing, and help train
engineers, architects, scientist and many other professionals.
This paper will present some aspects and benefits of this
technology usage in education.

I.  INTRODUCTION

As the multibillion dollar additive manufacturing
(AM) industry continues to evolve, a growing
number of companies have adopted 3D printing to
produce finished goods. The 3D printing market has
been experiencing double-digit growth in recent
years.  When  compared  with  traditional
manufacturing, however, AM production volumes
are diminutive, and the technology remains far from
gaining mass adoption, especially in direct — part
production [2].

The 3D printing technology made its way to the
technological world in 1986, but was not fully
noticed until 1990. It was not that popular outside the
world  of  engineering,  architecture  and
manufacturing.

Speaking of historically important moments, in
March 1983, Chuck Hull, now cofounder, executive
vice president, and chief technology officer of “3D
Systems” company, created a small teacup by
shooting a laser into a vat of UV - curable
photopolymer. Dr. Hull built the first successfully
produced 3D - printed object. In 1986 Charles Hull
founded a company named “3D Systems” and
developed the first commercial 3D Printing machine,
called Stereolithography Apparatus. He named the
technique as Stereolithography and obtained a
patent. Today, according to Hull, “3D Systems has
revolutionized the way companies design, present,
prototype, and manufacture new  products,
empowering leagues of artists, hobbyists, and
consumers to create previously impossible designs.”
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II. 3D PRINTING

When it comes to 3D printing, there are limitless
ways in which the technology can be utilized.
Businesses, hobbyists, and educational institutions
are beginning to fully understand some of the
potential benefits that the technology can provide.
3D printing has, and will continue to, provide a
means for inventors, innovators, and visionaries to
easily fabricate prototypes for designs which they
could only depict via 2-dimensional drawings and
diagrams in the past.

3D printing or additive manufacturing is any of
various processes for making a three-dimensional
object of almost any shape from a 3D model or other
electronic data source primarily through additive
processes in which successive layers of material are
laid down under computer control. It can also be said
that a 3D printer is a type of industrial robot. 3D
printing is also known as desktop fabrication,
because it can form any material that can be obtained
as a powder. For creating an object, a digital 3D-
model is needed that can be obtained by scanning a
set of 3D images, or drawing using computer-
assisted design or CAD software. Today thousands
of models are available for download for free. The
digital 3D-model is usually saved in STL format and
then sent to the printer. The process of "printing" a
three-dimensional ~ object layer-by-layer  with
equipment is similar with ink-jet printers [6].

On a 3D printer the object is printed by three
dimensions. A 3D model is built up layer by layer.
Therefore the whole process is called rapid
prototyping, or 3D printing.

A common process of rapid prototyping is to
apply a fine powder (plaster, Dbioplastic,
polyurethane, polyester, epoxy, metal, etc.) in such
3D inkjet printers. Printer prints out the layer of
powder on a bed and forms a fixed object. The
design is defined by a CAD file. Fused deposition
modeling (FDM) is another method in which molten
polymer is sprayed on a support layer and the model
is built layer by layer. Another way is to use liquids,
such as photopolymer, by the same inkjet-type head
which is also printed each layer by layer. Following,
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an ultraviolet light is used to activate the print head
so that the liquid layer becomes a solid layer. This
process is also well-known as stereolithography.

A number of trends are contributing to the
adoption of 3D printing capabilities. First,
compressed product life cycles and competitive
pressure are forcing users to reduce new product
time - to - market and innovation timelines. 3D
printing can create geometries that sometimes are not
possible with traditional manufacturing methods and
can do so without increased costs. Thirdly, the push
for companies across the board to reduce waste and
energy consumption makes 3D printing an attractive
option. In fact, many 3D printers allow users to
recycle material after each use, cutting both waste
and cost. Finally, a recent Engineering.com survey
reveals that 66 % of engineers do not use
professional 3D printers and 3D printing
technologies, revealing a huge untapped market.

In the last couple of years the term 3D printing
has become more known and the technology has
reached a broader public. Still most people haven’t
even heard of the term, while the technology has
been in use for decades. Especially manufacturers
have long used these printers in their design process
to create prototypes for traditional manufacturing
and research purposes. Using 3D printers for these
purposes is called rapid prototyping [5].

Besides rapid prototyping, 3D printing is also
used for rapid manufacturing. Rapid manufacturing
is a new method of manufacturing where companies
are using 3D printers for short run custom
manufacturing. In this way of manufacturing the
printed objects are not prototypes but the actual end
user product. Here you can expect more availability
of personally customized products.

By reweaving the literature, three major
challenges that the 3-D printing industry needs to
overcome in order for adoption rates to improve
have been detected:

e Organizational readiness: There's a high
barrier of entry for a manufacturing company
to get its operations and team in order. A lot
of technical expertise around 3-D printing
needs to be gained before a manufacturing
operation can implement 3-D printing into its
process.

Technology: The majority of the design of 3-
D printed objects is done by hand today. As
you can imagine, this is not a very efficient
approach for a manufacturer with millions of
parts in its inventory. Until a streamlined and
robust solution to automate this process
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becomes readily available, this major
bottleneck will continue to play out.
e Awareness - Labor force experience:

Mainstream awareness of 3-D printing is very
new, and consequently, there's very little
formal education around the subject. The
total expertise pool needed to get an entire
economy on board with 3-D printing simply
isn't available today.

III. 3D PRINTING IN EDUCATION

3D printing is versatile technology and has found
application in almost every corner of human life
(rapid prototyping, architectural scale models,
medicine prosthetics and printing using human
tissue, entertainment, reconstructing fossils in
paleontology,  replicating  ancient  artefacts,
reconstructing bones and body parts in forensic
pathology and reconstructing heavily damaged
evidence acquired from crime scene investigations,
etc).

Where 3D printing has yet to really make a huge
impact, but provides an ample amount of
opportunity, is within educational institutions. These
range from elementary schools to high schools, and
universities around the globe. One reason that 3D
printing has been quite slow in making its impact in
these institutions is simply because of the lack of
knowledge of the technology by the decision makers
in charge.

Because the technology is so relatively new, the
greatest impact may come via the introduction of 3D
printing into public and private grade schools. The
younger a person is, the easier it usually is to
introduce new ideas and methodologies. This is why
young children are so quick to learn new languages,
when compared to their older adult counterparts.
This is what makes elementary schools, junior high
schools, and high schools the perfect place to begin
really introducing a curriculum based around 3D
printing.

Following the impact of 3d printing, a movement
has developed on university campuses that enables
students across disciplines to learn by making and
creating rather than from the simple consumption of
content. Hands-on learning has become an integral
part of the curriculum, giving students access to 3D
printers and turning them into thinkers, designers
and builders — the kinds of disciplines that form the
heart of higher education in the 21st century.

Engineers gain design freedom because they can
access every part of a printed piece during the build
process, not just the exterior faces. They can create
functional parts without the need for assembly.
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Likewise, 3D printing allows the building of
geometrics that couldn’t be fabricated in any other
way. Along the way, those capabilities reduce waste,
minimize the use of harmful chemicals traditionally
used for etching and cleaning, and offer the
possibility for using recyclable materials.

A broad shift is taking place in American
education to encourage more authentic learning: the
kind of learning that helps students prepare for life
after school. Authentic learning has multiple labels:
project-based, problem based, inquiry learning. But
at its heart, a student is given a genuine problem to
solve that requires mimicking the work of
professionals. Working toward an answer calls for
the student to show creativity, collaboration and
communication and to gain a deep understanding of
both the problem and its possible solutions. The
results, say those who have experience in this type of
educational model, far surpass the impact of a typical
classroom test. Done well, the learning takes on a
self-directed aspect that helps to build student
autonomy. While the practices supporting authentic
learning can be started among very young children,
it’s more impactful for students in middle school and
beyond. At that stage in their learning development,
they often need a bigger charge to get excited about
the concepts of design and engineering. They need to
see their ideas come to form, and that’s exactly what
a 3D printer can deliver [2].

Just about every subject within a school
curriculum could benefit from 3D printing
technology. Some of them are:

e Mathematics - Most commonly 3d printing
has been used to help students envision
graphs and mathematical models. Some
students have a difficult time grasping
numbers and diagrams that they can only see
on paper. This isn’t a learning disability, but
rather just the way that some of our brains
function. 3D printing helps those students
who have a more difficult time envisioning
equations, elaborate graphs, and complex
mathematical models to more easily see
them through tangible representations. Most
importantly though, 3D printing brings a
“cool” factor into a subject which could
normally be boring for majority of students;

e Geography - 3D printing is an excellent way
for students to better understand geological
formations on a scale that is not presentable
through 2-dimensional images. 3D printing
has helped researchers land a shuttle on a
comet, by aiding in picking the best possible
landing spot. We live in a 3-dimensional
world, so having a chance to envision the
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geography and geology that we are being
taught using a 3-dimensional tool would
obviously be the preferred option.

If writers of textbooks can understand the
importance of 3D printing and want to
integrate it into the lessons, then they could
include files for 3D printable models with
each chapter in their books. This would
provide for a fun, educational experience for
students and teachers alike. Imagine printing
out scaled down models of certain mountain
ranges, rivers, canyons, etc. It would be a
way to give kids a hands-on look at famous
locations around the world without having to
actually be there.

History - is probably the subject that has the
most to gain through 3D printing technology.
Museums all over the globe are finally
beginning to see the potential that 3D
scanning and printing can have on not only
making replicas of ancient artifacts, but also
backing them up and providing a more
hands-on feel of them. With the availability
of high-end 3D printers and scanners,
replicas can be touched, and many of these
replicas are virtually indistinguishable from
their real counterparts. Now imagine if every
history class had the ability to 3D print
replicas of artifacts from a massive library of
downloadable STL files. Every classroom
would now have access to museum artifacts
from the luxury of their own school.

Art - The technology will open a whole new
realm of possibilities for art teachers. Lesson
plans could expand to include 3D design,
and become much more interesting, with
students being able to bring their designs to
life via 3D printing. Comprehensive projects
could be taken on, on a national or even
global level, with the ability to share 3D
printable art design with anyone, including
other schools in the world. Classes in New
York could work on projects with classes in
India, and then 3D print their final results in
both locations. There are many unique
forms of art that have come about in the past
few years through the use of 3D printing, but
we have not even begun to scratch the
surface of what is possible.

Medicine - 3D printed organ models are
becoming increasingly common in hospitals
and clinics as a way for surgeons to plan
operations before operating, but they also
allow medical students and professionals
alike to study the human body — and all of its
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quirks and malfunctions — more closely and
thoroughly than ever before.

3D printed multi-material models can
replicate the complexity and wide range of
patient pathology, making them superior
tools for medical education. In multiple peer
reviews, users agree they can be an
invaluable asset to training and better
prepare practitioners for the clinical realm.

3D printing provides several features that can
revolutionize education:

» It provides teachers with 3 dimensional
visual aids that they can use in their classroom
particularly in illustrating a hard to grasp concept;

» 3D printers make it easy for teachers to
seize the interest of their students compared to
just showing the pictorial representations of
objects;

* [t enhances hands-on learning and learning
by doing. Using this prototyping technology,
students will be able to produce realistic 3
dimensional mini-models (great for engineering,
architecture, and multi-media arts students);

* [t provides more room for interactive class
activities. In biology, for instance, teachers can
create a 3D model of the human heart, head,
skeleton, to teach students about the human body.

Based on the article in “3d printing industry”
from January, 2016, The Hungarian ‘3DTECH in
Schools’ program takes a huge leap forward by
welcoming CrafUnique, Hungarian 3D printer
manufacturer and Leopoly, online 3D modeling
software developer on board. With this turn the
program awards another 10 Hungarian schools with
a 3D printer which adds up to 21 institutions
equipped with innovative technology due to the
initiative. The 3DTECH in Schools program unites 3
of the most important companies in the Hungarian
3D printing scene. The goal of the project is to install
3D printers in every Hungarian educational
institution within 3 years. They’d also like to ensure
that the technology is adopted so that it is helping the
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development of the students and the work of the
teachers efficiently.

IV. CONCLUSION

The use of 3D printing in colleges and
universities is helping to nurture creativity and
satisfy intellectual curiosity among students. Just as
important, the fast-paced prototyping cycle made
possible by industry-grade 3D printers is preparing
students for the real world. They can develop their
ideas rapidly, bring their designs to life quickly,
integrate combinations of materials that may never
have been tried before, and create amazing objects
that model the innovations with high accuracy, fine
detail and moving parts. Nobody can predict the
overall impact of 3D printing on higher education.
But if the transformation taking place in these
schools and others like them is any indication,
learning will never be the same.

That authentic experience can spark the learner’s
imagination, encourage them to persist in the face of
setback, and gain confidence as problem-solvers,
while helping them think, design and build. Those
are disciplines we want for every student.
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Abstract - This report examined and compared the methods
related to evaluating students' knowledge by classical tests
as well by the computer test system "UniTeSys". In order to
verify the effectiveness of the evaluation by computer tests a
series of experiments was conducted. Statistical processing
of the results from the tests of students in the discipline
Technical Documentation was made. In conclusion it can be
said that the objective of this work was achieved, namely to
demonstrate the effectiveness of the assessment of students
through computer tests in technical disciplines. By choosing
the computer test system "UniTeSys" the right choice of
productive educational technology assessment was made,
which increased the effectiveness of training and evaluating
through the use of computer programs.

I.  INTRODUCTION

When planning the pedagogical experiment
hypothesis was devised that includes the basic idea
whose authenticity needs to be verified by
conducting the experiment.

The hypothesis of the study is:

“The computer test system UniTeSys used for
evaluating students' knowledge in engineering
courses will lead to a greater efficiency of the
evaluation on the one hand and to higher level of
understanding the material on the other hand”..

II.

The stages for conducting the educational
research area preparatory stage, a preliminary study,
main study (natural and controlled experiment) and
final experiment.

RESEARCH PLAN

A. Preparatory stage

In the preparatory stage along with the study of
the literature and the development of a concept is
considered in what way the didactic experiment will
be held, the key points in the methodology were
marked.

The purpose of this stage is mainly gathering
information about the suitability of the designated
for the didactic experiment methods and tools.
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Purpose of the preparatory stage is also specification
of the methodology and the organization of the work
in the next stage.

B. Preliminary study
In this stage:

e the primary system (bank) of questions and

problems was developed;

pilot testing was conducted in which the
assignments of the primary version of the test
were tested;

an analysis of the quality of questions;

the difficulty of the assignments
analyzed;

was

an analysis of the distractors was made;
the test was tested and revised.

To establish the extent of conformity between the
test assignments and the predetermined goal for the
needs of the research an expert assessment was
made.

The method of the expert assessment was applied
twice. Once in defining the validity of the content of
the compiled didactic tests and a second time in
researching the experts opinion for establishing the
conformity of the test assignments with certain
parameters.

The expert assessment of the test assignments is
an essential premise for creating tests regardless of
the level of application. Once the assignments are
prepared their objectivity and their accuracy of the
formulation should be checked. A task or a question
can be considered objective or correctly formulated
if the opinion of most experts match.

The analysis of the content validity of the test
assignments by the expert assessment shows a high
degree of conformity between the test assignment
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and the predetermined goal whose achievement it is
intended to measure.

It is considered that the test is valid and it can be
used to evaluate the students' knowledge.

After examining and developing the test
assignments and considering the results of the
expertise it goes to the next stage of the test
development: arranging the assignments and
conducting their approbation.

According to the approbation results some of the
assignments have been removed.

During the preliminary "trial" experiment, in
order to approbate the methodological apparatus, the
central tendencies and the standard deviation for the
entire experimental group have been calculated. The
results are shown in Table 1.

TABLE 1. CENTRAL TENDENCY

Statistics Value
Aarithmetic mean /Sr ar s/ X

- - 3,9793
Harmonic mean value /Sr_ha s //Xh/ | 3,7327
Median /Med/ /Me/ 3,9862
Mode / Mo/ 4,00
Asymmetry coefficient tin K.Pirsan /| -0,0214
S/
Asymmetry coefficient in Dzh.Yul /| -0,0214
Sy/
Excess /E/ -1,3439

The results of the test measurement in the prior
study were calculated using the formulas established
in the testing by the test system "UniTeSys".[1]

The analysis of the results of the preliminary
study gives a reason to conclude that the test system
"UniTeSys" is suitable for the main experiment and
with its help the goal will be achieved.

C. Natural experiment

During this study the initial natural experiment
for the control and the experimental groups took
place. This experiment was conducted by the
pedagogical diagnostics through accepted indicators
for measuring students’ achievements in each of the
two groups.

The aim of the natural experiment was to
determine the effectiveness of the developed system.

In this stage following tasks were completed:

* A final selection of the assignments, the
questions and the arrangement of test tasks
was made;
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e An experimental verification of the
developed test assignments, methods of work
organization of the students was conducted;

* The content of the used computer tests was
analyzed;

* An experimental verification of the
conformity between the electronic and the

conventional tests in the education of
students in technical disciplines was
conducted;

* The results of the didactic experiment,
support for the hypothesis, were summarized.

The results of the tests in the control and the
experimental group are presented infigure.1.

Comparative analisis of the results
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Figure 1. Results of the tests performed in the control
and the experimental group

D. Testing the hypothesis

Testing the hypotheses implies estimation
whether a predefined parameter value is plausible,
i.e. concluding if the information obtained in the
sample conforms to the expectations. In this way a
decision whether to support or disprove the
hypothesis can be made based on the results of the
observations.

To solve the problem following hypotheses are
formulated:

Ho: pul-p2 = 0 - Between the level of knowledge
acquired in both groups there is no significant
difference;

On: pul-pu2> 0. 0 - Between the level of acquired
knowledge in the two groups there is a significant
difference;

For finding the test statistic and its critical values
with predetermined level of significance a t-Test was
applied, the results of which are presented in Table
2.
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TABLE II. TwO-SAMPLE ASSUMING UNEQUALV ARIANCES
t-Test: Two-Sample | Variable| Variable
Assuming Unequal 1 2

Variances /CG/ /EG/
Mean 3,98305013,9762711
Variance 0,98677610,7017548
Observations 59 59
Hypothesized Mean 0
Difference
Df 113
t Stat 0,040075
P(T<=t) one-tail 0,484051
t Critical one-tail 1,658450
P(T<=t) two-tail 0,968103
t Critical two-tail 1,981180

Conclusions:

As shown by the test statistics results / t Stat
= 0,04007554 / does not exceed the critical
value for a one-sided test / t Critical two-tail
= 0,9681 /, therefore the null hypothesis is
not disproved. This means that it can be
assumed that between the level of education
of the students from both groups there is no
statistically significant difference at the
significance level of 0.05.

The innovative electronic tests for verifying
and evaluating the knowledge of the students
in technical disciplines are equivalent and
comparable to conventional methods

The test is valid because it leads to results
that are comparable with the results of a
similar measurement method / have similar
results /.

The test is reliable because in the two groups
of students with the same level of
competence the results are similar.

E. Controlled experiment

As obtaining data on approximately equal
performance of the experimental and control groups
began forming experiment. It includes a special
impact on certain qualities of the students.
Quantitative and qualitative analysis of the results of
the survey was made.

this stage
accomplished:

In following assignments were
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In the experimental group two intermediate
tests were conducted;

In the experimental and control group were
conducted final tests;

Surveys were conducted to measure the
effectiveness of the evaluation of computer-
based testing;

A comparison between the results obtained
from the tests in the study was made;

An experimental verification of the
effectiveness of the method of evaluating the
computerized test system was made;

The results of the research in the learning
process were implemented.

In this phase of the study were used quantitative
methods, in which parameters of the study
experiments were set in advance before their
implementation as well as qualitative methods,
through which the parameters themselves were
sought and interpreted [2].

The study wused interviews and written
questionnaires because of their wide applicability in
the teaching practice.

An analysis and research of expert’s and
students’ opinion was made on the effectiveness of
computer-based test evaluation, on the quality of
education, on the need to improve the learning
process including recommendations to the teaching,
training and the teaching staff.

F. Final natural experiment
The purpose of the final natural experiment is:

Accomplishing a series of final tests to
measure the final results of the survey
conducted in all groups of the study;

Providing information on the results of the
education, the methods that have been
experimented under accordingly variable
conditions;

Comparison of the results by groups and
variants derived from the preliminary, the
intermediate and other tests during the study ;

Experimental verification of the effectiveness
of the method of operation or the suitability
of the learning content.

Implementation of the survey results.
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G. Conducting final tests and processing the
results.

The final test was conducted in the experimental
and in the control groups. The results are shown in
Figures: 2, 3and 4.
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Figure 2. Frequency distribution and histogram of the
results of the control group
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Figure 4. Distribution of the results of the control and
experimental group

The results of the experimental group were
statistically significantly better. In applying the
method of parametrict-test to check the alternative
hypothesis, the field of adoption is one-sided and the

50

probability of error is estimated as:a =0.05. To find
the test statistic and its critical values at a
predetermined level of significance P = 0,05 t-Test
is applied: Two-Sample Assuming Unequal
Variances, whose results are indicated in Table 3.

TABLE IIL TWO-SAMPLE ASSUMING UNEQUAL VARIANCES
t-Test: Two-Sample Assuming Unequall
Variances
Variablel Variable 2
/CG/ /EG/
Mean /p/ X/ 4,018358209 |4,48119403
Variance /57/S”/ 0,852786658 [0,40407431
(Observations 67 67
Hypothesized Mean|
Difference 0
df 117
t Stat -3,379253289
P(T<=t) one-tail 0,000494038
t Critical one-tail 1,657981659
P(T<=t) two-tail 0,000988077
t Critical two-tail 1,980447532

Since t Stat = - 3,379253289 <1,980447532 / t
Critical two-tail /, then the test statistic is outside of
the field of adoption andt he null hypothesisHO is
rejected in favor of the alternative. This is confirmed
also by the probability: P =0.00099<0.05.

As a result it can be concluded that the computer
test is more effective for evaluating students in
technical disciplines.

The results protocol which the "UniTeSys"
system generates by teachers’ request can be used
for comparison of the results.The data from the
survey can be used to evaluate the test subjects and
to conduct a further statistical analysis of the
obtained results. The system offers the possibility to
display the data in text, tables and graphs.

. CONCLUSION

In conclusion it can be said that the objective of
this work, namely to demonstrate the effectiveness
of evaluating students through computer tests in
technical disciplines has been achieved.

By choosing the computer test system
"UniTeSys" the right choice of productive
educational assessment technology has been made,
which increased the effectiveness of educating and
evaluating through the use of computer programs.
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Based on the implemented empirical research,
from the qualitative and quantitative analysis of the
results following conclusions and generalizations can
be drawn:

e The study content of technical disciplines
offers great opportunities to build different
versions of computer teaching tests and their
use in individual and differentiated work with

students.

Several tools allow to obtain reliable data on
the actual level of knowledge and practical
skills of the students surveyed.

Based on the comparative analysis of the
results of the didactic study is reasonable to
assume that the computer test system leads to
a full and lasting understanding of the
material, activates the students' cognitive and
practical activity and increases their success
rate.

Testing using computer based testing
environment ensures a reliable, objective
evaluation and application of the same
criteria for testing each student.

Once created and standardized the computer
tests can be reused, shared and / or exchanged
between different teachers and e-courses.

Through generated electronic tests can be
created and maintained dynamic test
packages in multiple areas much faster
(compared to traditional approaches)
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Trainees receive faster assessments on the
progress of their improvement in studying.

Computerized tests are an effective way to
implement the vetting and evaluating activity
as they show the degree of mastering the
educational minimum of the educational
content with maximum efficiency and
minimum consumption of resources and time.

The introduction of computer-based testing
methods for evaluating students in technical
disciplines, developed for specific educational
content and theoretical and practical system of
learning tasks, increases the efficiency of their
activities in the acquisition of knowledge, skills and
habits, and their creative application. The results of
the study show that in the context of developing a
system of classes and teaching model for acquiring
knowledge the organized education of students
contributes to improving the education of future

professionals [3].
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Abstract — The purpose of this paper is to introduce
Kanban methodology and present it as a tool for project
management in software development. Kanban was
originally invented as a tool of Lean Manufacturing, but its
usage has proven to be useful in many other areas like
software engineering. The usage of Kanban in software
development is increasingly growing, as the traditional
methods are replaced with new much more flexible
methods. The implementation of Kanban in software
development brings many advantages and benefits.
Flexibility, increased productivity and efficiency are only a
few benefits of its implementation. Kanban is a Japanese
term meaning signboard or graphic and a way for teams
and organizations to visualize their work, identify and
eliminate bottlenecks and achieve operational improvements
in terms of throughput and quality.

I. INTRODUCTION

If we want to understand Kanban and use it as a
tool in software engineering we first need to
understand its origin. Kanban gains its roots in the
production system of Toyota. The main goal of
Toyota was to overcome its competitors by
producing cars for the same or lower price from the
competition, but with better quality. Toyota
production system (TPS) is also known as Just-in-
time (JIT) manufacturing and the basic principle is
to produce “only what is needed, when it is needed
and in the amount needed”.

The Kanban system is also known as
“Supermarket method” because the main idea is
borrowed from the work of the supermarkets. The
idea of using this method originally came from
Kiichero Toyoda the founder of Toyota Motor
Company, but Taiichi Ohno, a former vice president
of Toyota, was the responsible for developing the
strategy and implementing it in the production. The
supermarket stock has the items needed by its
customers, in the quantity needed and they are
available for sale at any time. By using Kanban they
minimized the work in progress between processes
and reduced the costs associated with holding an
inventory.

Coneepiual diagram of the Kanban System

Operational Flow of Production
Instruction Kanban m

Operational Flow of Parts

Retrieval Kanban

anhan is ramoved When
s parts.

process.
o e next process

Figure 1. Conceptual diagram of the Kanban System

Fig. 1 shows two kind of Kanban system used
for managing parts, the production instruction
kanban and the parts retrieval kanban (Toyota
Global, May 2016).

The term Kanban is also associated with the term
Lean management. Lean management is an
approach of running an organization that
implements  the concept of  continuous
improvements, a long term approach of work that
systematically seeks to achieve small, incremental
changes in processes in order to improve efficiency
and quality. Lean management tries to eliminate any
waste of time, work or money by identifying steps
in a business process, revising them and cutting
them if they do not create value. The term lean
management in software engineering was first
mentioned in the book “Lean Software

Development” by M. Poppendieck and T.
Poppendieck, 2003. In this book they defined the
main lean principles:

e  Eliminate waste

e  Amplify learning

e  Decide as late as possible
e  Deliver as fast as possible
e  Empower the team

e  Build integrity in

See the whole
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These same principles are emerged as agile
software development.

This paper is going to explain the Kanban
methodology, compare it with traditional methods,
and show the implementation of Kanban in software
development and its benefits.

II. COMPARISON OF TRADITIONAL
DEVELOPMENT METHODS AND AGILE
METHODS

Software systems are developed so they can
perform complex tasks on the demand of a user.
This process of building a software needs attention
to details in order to meet the customer’s needs. The
traditional method is characterized as a series of
steps like requirement, definition, implementation,
testing, deployment et al. First, the customer’s
demands are carefully documented, the software
visualization is made and then the actual coding has
begun. After these steps there are various types of
testing before the software meets final deployment.
The main idea of traditional development methods
is to have detailed visualization of the project before
the building even starts.

While the traditional methods require the user to
have detailed requirements of the software, agile
methods are more flexible. The agile methods are
based on adaptive software development methods,
while traditional methods (e.g. waterfall model) are
based on a predictive approach. The agile methods
are incremental and iterative, and the actual users
are always there to suggest improvements and
review every phase of the project. The increased
customer involvement in the development of the
software makes changes to be easily made and
keeps the customer satisfied. The adaptive approach
of the agile methods has no detailed planning, but
only future tasks defined by the characteristics that
must be developed. The product that is developed is
frequently tested and that minimizes the risk of
major faults in the future tasks.

Some of the most used agile methodologies are:
Extreme Programming (XP), Scrum, Kanban,
Feature Driven Development (FDD), Dynamic
System Development Methods (DSDM), Adaptive
Software Development (ASD) etc.

In February 2001, seventeen representatives
from different agile methods formed the Agile
Alliance. The purpose of this alliance was to
promote their views, so they grouped them together
into a workable framework named Agile Manifesto.
The result from this work was:

e Self-organization and motivation
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e  Working software is more useful than

overall excessive documentation

e  Continuous customer involvement

e  Quick responses to change

KANBAN IN SOFTWARE
DEVELOPMENT

In the Japanese Dictionary "kan" means "signal",
while "ban" means "card" or "board". Kanban card
is a signal that needs to initiate action and suggests
manufacturing of parts in "pull" production system
invented and developed as part of the production
system of Toyota. Accordingly Kanban refers to
"signal cards" which signals the need for a particular
product. Taiichi Ohno had the idea for Kanban
when he visited an American supermarket, where
the shelfs are amended when the amount is reduced
to some extent (pull mechanism).

IIL

In the manufacturing industry, Kanban has
spread worldwide as a tool of line production (Lean
Manufacturing), and in agile development of
software products is a way of visualizing the project
presented on cards with problems on the board,
which achieve "just in time" (just in time - JIT)
strategy to develop a software product.

Kanban focuses more on work to be carried out
on time instead of focusing on who did what. People
work together, but they don’t work at the same
speed, do not have the same knowledge and skills
and must be synchronized. In Kanban, the work is
organized in tasks or processes and allows team
members to self-detect the workflow in the most
efficient way. Kanban rules are such that we don’t
need to consider the requests of the software product
we don’t need immediately. We no longer need to
write specifications, but only what can be
developed. We no longer need to develop more than
can be tested, tested more than can be deployed.

Kanban system in software engineering looks
like work waiting in line and it passes through the
phases until it is completed. When the work phase is
completed, then it goes into another phase.

Kanban method in software engineering was
defined and enhanced by David Anderson. In his
book, “Kanban: Successful Evolutionary Change for
Your Technology Business”, David Anderson
identified five core properties in successful
implementations of the Kanban method:

Visualize the workflow

Limit WIP (Work in progress)

[ ]
[ ]
e Manage flow

Make Process Policies Explicit
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e Improve Collaboratively

The most common way to visualize our
workflow is to use a board on the wall with sticky
notes and columns. Each column on the board
represents a step in our workflow, and each sticky
note a task. To show the work in progress of a
project, D. Anderson uses a virtual Kanban board.

To Do WIF (2] Dane

Figure 2. Simple Virtual Kanban Board

By creating a visual model of the workflow we
can observe the flow of the work through the
Kanban system. By limiting the unfinished work in
progress we can reduce the time the task needs to
move through the Kanban system. This can avoid
problems like task switching and reduce prioritizing
task.

By using work in progress limits, we can
optimize the Kanban system to improve the smooth
flow of work, collect metrics to analyze the flow,
and even get indicators of future problems by
analyzing the flow of work.

TASKS DEVELOPMENT TESTING DONE DEPLOYED
5 7 3
[o]
[1]
[« ]

Figure 3. Kanban workflow board with liitations
IV.CoNcLusIoN

Each software development method has its own
advantages and disadvantages. Each project has its
needs and each different method can come with a
different results. The traditional methods are often
replaced with agile development methods mainly
because of their flexibility and response time, but

54

agile methods can’t guarantee success if the
implemented method doesn’t meet the needs of the
environment.

Kanban is one of the agile methods that we can
implement it successfully with the right effort and
knowledge of our environment. During a
development of a software product there are so
many changes and sometimes it’s hard for the
development team to define the process. Some
predefined set of steps may not lead to the desired
result, since the software development process is a
human activity that leads to problems with changing
the customer requirements, changes in technology
and developers etc. In other words, the variability of
the process is very high. The one thing that is
important to all methodologies is the importance of
the people and their role in the process.

The focus of the Kanban method isn’t to be agile
methodology for software development which can
lead to success, but Kanban focuses on the success
of the software product and that process may result
in that Kanban is an agile method. Kanban is highly
flexible but at the same time there are clearly
defined rules regulating the process.

The delivery of the software product with less
possible errors and on time is the main goal of each
methodology and therefore defines bandwidth that
enables the prediction of future opportunities based
on knowledge and experience. The bandwidth is the
rate of delivery of the order to the customer in
which Kanban determines two main variables: time
cycle and limit the operation of the process. By the
time cycle, limiting the work in process is also a
variable that determines the bandwidth of the
system. Through proper and smart defined limits in
the columns, we avoid poor productivity that occurs
because of too small restrictions.
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Abstract - It is disputable, whether it is a good educational
strategy to share one task between several teaching subjects.
The usability might be different in different areas and levels
of education. As we are now in the situation that we can
compare the past separation strategies to the current
sharing trend in a selected part of our curricula, we dedicate
this paper to state a short early evaluation. Early, because
the whole impact will be visible and measurable in 5-6 years.
Short, because we focus on selected visible properties,
without diving behind the cause. The subject of the
evaluation and our conclusions is the teaching subject
related to software engineering fundamentals, which
became shared between several other subjects.

L

As we already presented in our previous papers
[1] and [2], there were huge modifications
introduced into our Informatics curricula on both
Bachelor and Master level. First kinds of these
changes were renewed subjects, other completely
new ones.

INTRODUCTION

A new and very disputable phenomenon is
included with this new curriculum, namely sharing a
task between parallel subjects. Despite of the good
practice defining continuous realization of tasks
during several semesters at different but related
subjects, in this case a significant problem occurs
that different teachers have to evaluate students’
work at different subjects in parallel. We devote this
paper to the presentation of details of the problem
and its comparison to the classical proven approach.

At this place, we would also like to express that
the system of sharing tasks between subjects caused
students to fail at related subjects already in its first
year of application. As it was partially because of the
worse health condition of a student that she did miss
a deadline, the discussions are in place and
improvements should be made to avoid such
situations; for example, extending the concept of
sharing by the system of a consolation path to the

This work was supported by the Cultural and Educational Grant
Agency of the Slovak Republic under project No. 019TUKE-4/2014:
"Integration of the Basic Theories of Software Engineering into Courses
for Informatics Master Study Programmes at Technical Universities —
Proposal and Implementation.”
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final grading.

Returning to the topic, the aim of this paper is to
present the problems related to the situation that
arose during the first implementation of a curricula
using significant sharing of programming and/or
software development tasks between various parallel
subjects.

In the next section, the problems are expressed.
The two following sections after it are devoted to the
analysis and separation of experienced properties
into the categories and subcategories of pro and
contra. We close the paper with an evaluation
positioning subcategories against themselves and
stating a final evaluation of pros and cons of
software development task sharing between teaching
subjects.

II.  PROBLEM DESCRIPTION

We identified during the first year of
implementation several problems we describe in this
section. For the single task sharing we had to use two
electronic systems dedicated to support the learning
process. The sharing did not eliminate the duplicity
in evaluation and grading, which reflected on both
teachers’ and students’ side into problems or benefits
depending on the luck and prior knowledge of the
students attending the courses.

A.  Two electronic supporting systems

To support the courses electronically, the
definition included besides the quality LMS Moodle
[3] the usage of a local academic project result.

Moodle LMS fulfills all requirements for an
electronic supporting system of university education,
including task definition and evaluation [4],
possibility of integration with any standard service
oriented software application, study material sharing
[5], etc.

But, the subject implementations were extended
by a seconding system (patchily aimed as the prime
one) that contained a structured presentation of the
learning material, which could be presented within
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Figure 1.

Moodle as well by less teacher workload. The
redundancy achieved by the introduction of the
seconding system (see Fig. 1 and Fig. 2) and their
interconnection aimed to let the students study the
material twice and also allow them besides
authorized access vie Moodle an unauthorized direct
access to these materials.

B. One shared task

One shared task was aimed to force the students
to work in a single application domain while
completely developing software. The subjects
sharing the task were related to particular subtasks or
groups of subtasks. As these subtasks are tied
together and by their principle cannot be

Zaklady softvérového inZinierstva

Zoznam prednasok a cviceni

t.  Prednaka Cviéenie Zadanie

1 Zoznam tém:
Uvod do softvérového inZinierstava, rozdelenie referatov

Prejst na predna&ku
Zoznam tém:
3 Zoznam tém:
Zoznam tém:
5  Zoznam tém:
6  Zoznam tém:
7  Zoznam tém:

8 Zoznam tém:

Figure 2. Incomplete table of contents in the seconding system
breaking the redundancy principle and making this system to the prime
system
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Seconding learning supporting system menu including a link to Moodle LMS

implemented in parallel, this obviously caused
smaller or larger problems with catching the
deadlines for the particular subjects, or even with
defining them in a way that partially eliminates
disadvantages of the equality principle.

C. Students’ experience at the labs

Students experienced a better overview on the
software development task at the beginning of the
semester due to the multiple explanations by
different teachers at different subjects. It seems that
lots of them welcomed the idea, but they understood
it, as it was the same task for all subjects. Later,
during the semester they started to realize that the
requirements differ by subject; and that each subject
has defined different deadlines for submission. These
deadlines were synchronized at theoretical level, but
students had to experience that in the case one is late
with a single deadline at one subject he will be
highly probably late at the other subjects as well.
Very often the first minutes of a lab session were
about passing the deadline expectations of a related
subject instead of starting to solve the exercises for
the current lab.

D. Teachers’ experience at the labs

Numerous students were thinking that a shared
task will make their life easier, but later during the
semester they started to consult the teachers of one
subject on how to solve the subtask of the related
subject with aim to meet the criteria from that other
subject. Teachers’ workload increased but this was
only indirectly related to subtasks to be solved in the
frame of their subject. Teachers also had a bad
experience when evaluating the students, namely
with a number of students missing the deadlines or
delivering incomplete solutions. Just in time
checking showed that the majority of the students is
unable to solve tasks more than a week before
deadline because of the organization of some
specific subjects (please refer to Fig. 2, where you
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can find missing content — the subtasks were not
visible to the students in a reasonable advance.

E.  Common mistakes have different weight at
different subjects

An excellent example problem was that while
some mistakes could be tolerated within the frame of
one subject, the other subject was requiring their
fulfillment on exact deadline.

Students could not organize their work or even
optimize it based on their actual knowledge and
time, sometimes a mistake they could not find a
solution for caused that the subtask realization was
late to the deadline. According to the relevance to the
subject and deadline, weight of such mistakes might
of might not effect the students’ evaluation. In the
case of critical effect, the teacher had to react and
reconsider the value and importance of such weights
of mistakes.

F.  Evaluation at the end of the semester

All mistakes and deadline misses were indicating
that at the end of the semester there will be a
problem for many students to deliver their solutions
in the expected size and quality.

For a single subject, it would be possible to
identify specific reasons for groups of students, but
now we can rely only on their comments that were
related to deadlines from the other subject.

To provide measures, we propose the evaluation
based on the (from both the teachers’ and the
students’ point of view) most visible property. This
is the number of students who passed the grading in
the specific week devoted to it. Additionally, we can
provide the number of those students as well who
passed the first exam too at this period of time.

The total number of enrolled students with the
selected subject Software Engineering Basics was
290. Of this number, 31 students representing 10.7%
of the total number of students failed to fulfill the
basic requirements, i.e. failed the subject without
reaching the prerequisites to attend the exam.
Another 51 students asked for deadline prolongation
— this number represents 17.6% of the total count of
students; these students might deliver the final
solution for evaluation one week after the last
deadline.

Of the 203 students at the subject Evolution of
Software Systems, the performance of the 43
students not having the shared task to the other
subject was predictable and stable. In comparison to
the other 162 students starting with a more advanced
knowledge, the absence of the shared task produced
excellent working environment for ensuring equity
by the pass point of the subject.
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1L

The advantages of the presented kind of curricula
extension we identified are significant. We have to
mention the following 5 advantages divided into 3
categories:

PROS

e Category one — the task as it is:

o There is one large task, defined and
consulted by mere teachers that can be
understood very well.

o The final goal is known at the

beginning. All work aims to fill this goal
during the semester and students do not
need to change their focus on other
goals.

Category two — work on the task:

o Continuous and incremental work
supports self-awareness of students by
the particular achievements.

o Redundancy of information increases

accessibility; different formulations of
the information increase the level of
comprehension of the task goals and
deadline passing criteria.

e Category three — evaluation and feelings:

During evaluation, the formula is
positive to the students, because it
considers a single success to be a
multiple success distributed as single
successes to different subjects. One
successful task implementation ensures
several positive grades for each student.

O

As it is visible from the above evaluation, for the
task we identified 2 advantages, for implementation
another 2 ones, and for task evaluation a single
advantage.

IV. CONS

The disadvantages of the presented kind of
curricula extension we identified are significant too.
We have to mention the following 7 disadvantages
divided into the same 3 categories as defined for the
advantages above:

Category one — the task as it is:

o Looking at the task definition and
requirements, its size and coverage are
just minimal. It means that the required
workload on the students is really low
when compared to the amount of credits
they earn by the task implementation.
Not even two full working ours produce
a credit!
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Working just in one domain makes the
task monotone. As side effect, the
students’ level of creativity significantly
decreases, as does the level of
motivation. Many students look at the
subtasks as a must and they do not
invent any effort into perfection.

e (Category two — work on the task:

o

Using of more than one source of
information led to confusion of students,
but teachers’ conflicts as well. The
redundancy was not kept as redundancy
— just in time changes were made
without informing the other related
subjects about a change on time. A
group of students relied on a single
source of information they choose
without asking the teacher, so the
teacher had low information about the
channels really followed by his students.
It is always an extra workload to
maintain redundancy, and in this case
this redundancy was aimed to support
the information sharing only.

When students hade to submit results of
subtasks, a group of them did not
recognize which results belong to which
subject implementation. This cacophony
confused the students on one hand-side,
where the majority decided to submit
more than expected. On the teachers’
side these extras (i.e. when there was
more submitted than expected) were
also sources of problems. “Are these
extras wanted or just unwanted things
that should be reflected in the
evaluation?” Teachers had to face this
question time after time.

e (Category three — evaluation and feelings:

@)

Teachers stuck with evaluation due to
the question mentioned above. A good
teacher tells his students what is
required for his subject, but as students
submitted to all subjects in the same
time, they had to change almost all
submissions, as evaluation should not be
shared between tasks at all.

Students stuck due their previous
mistakes. A mistake identified at one
subject had  consequences into

submissions at other subjects as well. As
mentioned above, their major feeling
was that they cannot catch the deadlines,
so they did a work for a specific subject
also at the labs of the other subject.
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o The worst effect of task sharing was that
during evaluation a single mistake could
affect multiple fails. Several students
gave up the whole task because they
failed at a single subject in the sharing
matrix as it was obvious that they cannot
continue their study failing any of the
subjects.

As it is visible from the above evaluation, for the
task we identified 2  disadvantages, for
implementation another 2 ones, and for task
evaluation 3 disadvantages.

V. CONCLUSION

To conclude our findings, we have to look at the
phenomenon of software development task sharing
by the defined categories and in general as well.

First, we have to state that the proposed system is
working but unfriendly to students in terms of
equity. We need a longer analysis to ensure the
quality of fulfillment of requirements for equality,
which could be one of the next research topics in
future. One should better identify critical subjects
and for these critical subjects there should be no task
sharing, or if yes, these subjects should be merged. A
consolation path should also exist for weaker or
slower students, for example in the way that the
consolation path includes obligatory, to the subject
private task implementations, fulfillment of those
ensures the minimal grade. Then, the results of the
shared task are required to any better grade or to
eliminate losses when implementing the consolation
path task.

Going deeper into evaluation of the task sharing,
we see that the first two categories related to task
definition and task implementation have in equal
advantages and disadvantages. In terms of
comparison score, both categories end up with 2:2.
The third category related to evaluation and feelings
of students shows a significant difference. Here,
disadvantages overrule advantages by 3:1.

For an overall comparison, we sum up the results
by categories. First, we state the order of evaluation
scores as defined in the title of this paper, namely
Pros: Cons. In terms of this definition we evaluated
the following scores:

Category one — 2 : 2.
Category two —2 : 2.
Category three — 1 : 3.

Total — 5 : 7, after (2:2, 2:2, 1:3), means that we
found less advantages than disadvantages at the
defined levels of comparison.
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We have to mention here that this evaluation is
based on a single years’ experience only. As subjects
are continuously improved, to prove these results we
will need to repeat our measurements in the
following five years too. Just then we will be able to
make general conclusions for or against the
application of software development task sharing
between different teaching subjects. Unfortunately,
by that time there could be an also significant
number of students that failed because of the error in
the concept. This is a very high price to be paid, but
we hope the continuous improvements will introduce
changes to avoid the losing of such amount of
students due conceptual errors in the curricula.
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Abstract - This paper is based on two surveys conducted
in 2013 and 2014 on Goce Delchev University in Shtip,
Republic of Macedonia. The importance of implementation
of reforms in high education system depends on the
dynamics of their implementation. In the case of
Macedonia, the intensity of those reforms should create
better conditions for the students in the possibility of
gaining more cumulative knowledge. From the empirical
data we can notice that the main problem is on practical
involvement of students in teaching curricula’s,
communication with teaching and administrative staff and
the access to the libraries and literature in general. The
students also have different attitudes toward preference of
the form of the exams. But the biggest problem which can be
located is in low student exchange rate in using European
programs and implementation of this segment of United
Credit Transfer System.

L

The role of education in 21* century is to provide
future intellectuals in the countries which can serve
as a buster for further social developments.
Educational reforms are the core of this future
development. In this sense the implementation of
ECTS can serve as a base for student mobility, but
also and as possibility for generating new teaching
methods and knowledge in the age of globalization.

INTRODUCTION

This paper is based on two surveys conducted in
Faculty of Law in Shtip in 2013 and 2014. The goal
of the research was to analyses students attitudes
toward questions related with the students status and
perceptions. The first research was focused on the
attitudes of students of University “Goce Delchev”
in Shtip and high school students, and the second
one was focused on wider student population in
Republic of Macedonia. Both surveys included
approximately 300 persons. In the both researches
there is gender balance, different social and ethnic
status, but most of the included persons are from
urban areas.
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IL

In the first research we are tracking the motives
for involvement of the future and present students in
high educational programs and Universities in
general. On the question, Which are your motives
for choosing your university or high school?, for the
university students this is the personal choice, which
makes them more autonomous in the choice (Fig. 1),
but surprising is the attitude of the high school
students in which together with autonomy we can
notice and rationality of choosing their future
profession i.e. they are equally motivated by the

RESULTS OF THE RESEARCH

possibility of future employment and their
predispositions or talent (Fig. 2).
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Figure 1: University students
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Figure 2: High school students

We also can notice that high school students are
more optimistic about future employment than the
university students (Fig. 3 and Fig. 4). More
university students on the question “Do you expect
that after finishing your studies you can find work?”
answered with maybe, but high school students on
the same question answered with yes and maybe.
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Figure 3: University students on the question: Do
you expect that after finishing your studies you can
find work?
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Figure 4: High school students on the question: Do
you expect that after finishing your studies you can
find work?
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From the results we can also notice strong gender
division on the question of their future profession.
For example males prefer to be engineers,
politicians and doctors, and females prefer their
future profession to be related with law, professors
or to be managers (Fig. 5).
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Figure 5: What is your favorite profession

Yet, the main problem of the Macedonian society,
as in most transitional countries is the strong
politicization. On the statement that the membership
in political parties is precondition for future
employment, most of the students fully or partly
agreed, and only small number disagrees (Fig. 6).
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Figure 6: Membership in political parties is
precondition for future employment

Students are having different opinions regarding
the most influential factor of their studies. For them
the most influential is the adjustments of study
materials, related with teaching curricula’s. On the
second place by importance is greater level of
practice during the studies and further are visiting
the lectures and accessibility of the professors and
assistants (Fig. 7). For the students of Goce Delcev
University in Shtip the most important factor is
greater level of practice, and for the students of
Universities “Cirilus and Methodius” in Skopje and
“Kliment Ohridski” in Bitola is the adjustments of
study materials (Fig. 8). Regarding the average of
the grades of the students, for most of them the
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adjustment of the material is the most importance,
except the students with mid average between 7 and
8 grades where practice is the most important. We
can also notice that the best students prefer more
communication with their assistants and professors

(Fig. 9).

Koj dhakTop Biujae HajMHOTY BP3 YCIeXoT Ha CTyAeHTUTE?

Figure 7: Whish is the most influential factor of the
studies?
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Figure 8: By Universities, Which is the most
influential factor of the studies?
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Figure 9 By Grades, Which is the most influential
factor of the studies?

The students are partly satisfied of the conditions
of their study (Fig. 10) and also with the grade they
got for the passing different subjects (Fig. 11).
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Konky cTe 3a0BONHY OA YCIIOBUTe 32 CTyAUpatse?

Figure 10: How satisfied are you of the conditions
for study?
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Figure 11: We think that the grades we got are
objective

Asked about the form of the final exam the
students are divided in their attitudes. Half of them
prefer whiten exam and the other half oral final
exam. By Universities, we can notice that the
students of Goce Delchev University in Shtip prefer
oral final exam and the students from Universities
“Cirilus and Methodius” in Skopje and “Kliment
Ohridski” in Bitola prefer written final exam.

On the issue of practical experience during the
studies, we can notice that there is lack of it. Aldo
there is division in the answers; the Universities in
Macedonia should put more effort in this segment of
the curricula’s (Fig. 12). Yet, the most disturbing
think is the lack of habits of the student to visit
university libraries for their research papers. New
informational technologies can serve as a tool for
distance learning and research online from home,
but the library experience is one of the key segments
of study. Almost half of the students never went to
the library, and one quarter of them is visiting
university libraries only few times during the
semester (Fig. 13).
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Figure 12: Do you have practice in your University?
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1.

From conducted research we can conclude that
ECTS is not well accepted in universities in our
country. If for university students the motives for
choosing their university is the personal choice, for

CONCLUSION
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surprising for high school students that is the
possibility of future employment and their talent.
Also can conclude that high school students are
more optimistic about future employment and they
think that they can do more in their lives, than the
university students. We can also notice that the
students are partly satisfied of the conditions of their
study and also with the grade they got for the
passing different subjects. The most disturbing think
is the lack of habits of the student to visit university
libraries for research and learning. Unfortunately,
students more preferred to learn and investigate on
internet from home instead of visiting libraries.

Our goal is to improve educational programs in
universities in order to have more practical learning
and better utilization of libraries. Also, we will try to
reject the politics as precondition for future
employment in order to have a better education.
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Abstract - Agile software development methods are often
characterized as the best methods of rapid development.
Without considering the size of the project, only focusing on
the time spent for developing an acceptable solution is this
statement in place. When applying the statement on
development tasks included with a diploma thesis, it
obviously implies that agile methods are the better choice.
This paper is aimed to present a discussion on the above
statements. This discussion is presented in the environment
where writing of the thesis itself is defined as an iterative
and incremental process with predefined milestones. The
basis of the discussion comes from this paradox. We present
our impressions based on our experiences in both Bachelor
and Master levels of education.

L

Diploma theses are results of application of
learned knowledge of the students when
implementing an appropriately large task at the end
of their studies. This implementation usually takes
two semesters, at our Department we add an extra
semester for the Master level students. This addition
is aimed to allow growth in task size, but more to
provide an environment that ensures a better quality
of the results. Most thesis topics from the industry
require fast implementation; in the majority of these
cases agile delivery is required. The extra semester is
usually enough for pilot implementation, but
sometimes the company defines other milestones of
the development.

All these company-defined milestones are
relevant to the evaluation of student activity in the
extra semester, but for the last two semesters there
are relevant the milestones defined by the
Department. As a change in the organization
complicates the implementation, we dedicate it as a
problem we experience very often.

INTRODUCTION

Working incrementally by iterations is an
accepted development process, which we also try to
integrate with the process of diploma thesis delivery.
In this situation, one should not develop complicated

This work was supported by the Cultural and Educational Grant
Agency of the Slovak Republic under project No. 019TUKE-4/2014:
"Integration of the Basic Theories of Software Engineering into Courses
for Informatics Master Study Programmes at Technical Universities —
Proposal and Implementation.”
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methods but let do inspired by an existing fast
iterative process such agile delivery. This is what we
declare we did.

Below in this paper you will find details on the
thesis delivery process and see that it is iterative and
incremental but not agile as milestones are hard
ones, which cannot be postponed or reorganized, as
agile delivery processes prefer to achieve a better
quality in the same time. To agile delivery, we
devote Section II of our paper. The already
mentioned thesis delivery process description
follows. Then we present problems in organization
as paradoxes and problems in evaluation process in
two consecutive chapters. We close the paper with a
discussion and suggest several improvements,
mostly in the form of strong recommendations.

II. AGILE DELIVERY

Many companies focus on fast incremental
software delivery, and agile methods [1] are the new
standard way to fulfill the increasing demands on
incremental functional extension of software
products [2].

Agile delivery is a decision framework to provide
guides for disciplined end-to-end software delivery
including documentation, tools, etc. S. Ambler
developed it, and the most relevant source of
information is the book [3] and the web domain
disciplinedagiledelivery.com.

Shortly introducing, the methodology combines
selected advantages of agile development
methodologies, but as being more a guide, it is not
defining anything as a must.

The key feature is that agile delivery can be
adapted to any task and if the task grows or changes
in any way, the delivery lifecycle is able to change
with it. It is also flexible to qualities of participating
people. Shortly, it is the ideal process for thesis
implementation in the terms of both equality and
equity.
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For our purpose the key features are: people first,
learning oriented, goal driven and agile.

How does it work? The ideal process starts with
problem identification, which is usually done by the
supervisor. Then, the goals are defined — again, the
job for the supervisor. Goals drive then the
development; each goal needs some new knowledge
(learning). Student should consult the order of the
goal selection with the supervisor according to his
knowledge and experience (people first) that he (the
student) sees all the time his own theoretical and
practical progress. The order of the goals can be
changed any time according to the situation and
needs by the student or by the supervisor, which
aims to fasten the production respectively
achievement of stated goals and results. This last
option is the agility property of the delivery
lifecycle.

Agile delivery requires more patience from both
student and teacher, more and better communication
and good presentation skills. These presentation
skills are required to improve communication when
discussing further goals as well.

II. THE THESIS DELIVERY PROCESS

The thesis delivery process defines milestones the
students need to reach. If any milestone was missed,
the consequences are like lower final grade and
notification. Checking of milestones is supported by
a separate Moodle course.

In the three-semester long realization period for
Masters’ diploma thesis, the first semester includes 3
submissions. Each submission has to be unique and
has to show the progress of student’s knowledge in
the field of the thesis topic and/or implementation.
No other restrictions apply, which allows both theory
and practical submissions.

The second semester defines also 3 milestones:

e A minimum of 10 pages of text for topics
analysis has to be submitted including
references to literature. The minimum
amount of cited sources is defined as 15.

e For the second submission, the previously
submitted document has to grow in number
of pages up to minimum 20 pages, in number
of citations up to 20 resources. The content
structure requires besides the analytical part a
motivation and definition of goals of the
thesis too.

e Before the last submission in this set,
students have to deal with conceptual design
of their solution and methods description.

Again, a minimum size limit of the extended
document is defined as 30 pages.

The last, shortened semester also includes three
milestones with step-by-step increased value of the
thesis document:

e The document should grow to minimum 40
pages and should include details on design
and implementation of the proposed solutions
aimed to achieve the thesis goals.

e The next milestone requires having
evaluation and conclusions included.
Conclusions should point out added value to
the problem domain.

e The last submission should contain a final
version of the thesis documents ready for
reading by the supervisor.

As presented above, the first semester is not
really considered at the milestones in the later two
semesters.

At Bachelors’ level, there are two semesters
related to thesis implementation, also supported by
Moodle LMS and also having 3 milestones per
semester:

e Motivation and part of analysis should be
submitted in size of minimum 8 pages plus
list of minimum 10 cited references.

e For the second submission, analysis should
be completed and goals should be added to
the text of the thesis that it grows to a
minimum of 12 pages. At least 5 new cited
sources should be added too.

e At the third milestone, there should be the
size of the thesis document above 18 pages.
Concept of the solution and methods’
description has to be added to the previous
version of the work.

e Adding details on solution design and
implementation has to grow the submitted
document to minimum 24 pages.

e Additional six pages should be added to
evaluate the solution and express added value
to the problem domain.

e The last submission should contain a final
version of the thesis documents ready for
reading by the supervisor.

IV. THE PARADOX WE EXPERIENCED

First natural experience is that there is no
implementation-related submission. More precisely,
the milestones for implementation are missing or can
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be found only by strong concentration as adding text
on the implementation. But this is only once a
semester or even less. The first paradox is that the
Informatics study programme has no direct
programming-related milestone defined in the thesis
delivery process although the 99% of the tasks at the
programme is programming-related!

Considering the delivery process structure
including milestones and requirements, the student
cannot make their choices whether they would like
to start with implementation — no one presents him
alternative scenarios so they will probably not search
for any.

Although the most effective agile delivery
process also requires some analysis at the beginning,
but only the domain-driven approach requires
finishing it before starting the implementation. The
real paradox is: why are we forcing the students into
domain-driven approach, which leads to a weaker
solution in the horizon of just tens of weeks? Any
other disciplined agile approach accepts to start the
implementation after one subtask is clarified and is
relying on the further inputs from the
implementation and continuation of the analysis.

Considering the first semester of the Master
thesis preparation, this is the only stage where the
submissions can be chosen by the student (at least
the content of them). This would allow the agile
delivery, but then why are there the other two
semesters? By our experience, there are groups of
students that develop a solution in this first semester
and during the following ones they are writing texts
only to meet the criteria for the milestones. This
could be also evaluated as a paradox, but also as a
process where after a one-semester work there are
two more semesters to write the documentation and
polish the implementation results.

V. THESIS EVALUATION AND DRAWBACKS

Based on the suggested milestones, thesis
evaluation could be based on these milestones. At
least at the beginning, because as we already
expressed, the implementation in the majority of the
cases had a high impact on the overall outcome of
the thesis — usually it was one of the main goals of
the thesis.

For the Bachelor thesis, it is clear that the
stepwise incremental development of the documents
is the core to be evaluated; in addition to that the
teacher finds the implemented software and its
technical documentation. It looks easy to evaluate if
everything was submitted on time. The first problem
occurs with students who did not submit everything
on time because of their laziness. These students will
get a lower grade because of laziness. There could be

66

also someone who was ill for a longer time and
could not add the required value but still managed to
submit to the milestones. These students also get a
lower grade because of quality. There could also
happen that a combination of the above two
situations occurs, namely that the ill student did not
catch the milestone. This would also imply a lower
grade. Now comes the drawback of the defined
evaluation: if all milestones have to be passed on
time, should we then reject all theses that were late
due any reason? Or, we should apply equity saying
the ill students get a second chance — a consolation
path, while the lazy students will be rejected?

As actually the submissions during Bachelor
thesis preparation are required by another subject
(i.e. some tasks are shared), that subject solved the
problem quickly: missing one deadline means no
grade from the subject. This is just another
implementation of our drawback, because the student
will give up every activity related to his thesis if he
knows he will be not allowed to submit it that year.

At Master level, the evaluation is also based on
the submissions, which represents a systematic
solution. This system 1is very tolerant to
resubmissions of first-semester results into the
specific milestones of the other semesters — teachers
can do the checking against that but usually these
later semesters are considered as documenting.
Usually, because in the case of a theoretical thesis
topic the documenting always starts much earlier
(e.g. full analysis, first proposals and proofs).

There is also defined a disputable task with the
theses that is positioned after the delivery. This task
offers a possibility of preparing a scientific of
technical paper proposal to the students, which paper
proposal is then evaluated by the supervisor. This
option presents a chance to improve the final grade.
In fact, the most such proposals are of very low
quality and are just a source of misunderstanding.

DISCUSSION AND SUGGESTIONS ON
IMPROVEMENT

VL

We presented the thesis delivery process at our
Department. Then, we pointed out the differences
against agile delivery techniques and explained
details on that. We also identified problematic parts
of the related curricula such as sharing of tasks with
zero tolerance and tolerance on copying previous
results to later requested submissions.

These options should be eliminated. Sharing of
critical requirements of two subjects itself just
increases their importance, but the zero tolerance
principle in one subject does not fit to the principle
of grade limitation at the other subject.
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There also should be introduced a mechanism
that says that the first semester at Master level is
devoted to agile implementation or, maybe a better
option is to re-order the milestones in the way that
the implementation becomes the second semester
just after finishing analysis and making the
proposals. As it is a subject for all students, and the
milestones are defined for each of them equally
regardless to their topic, it is a point to start
discussions on possible changes. One change could
be the above-presented reorganization to avoid
copying of results.

For scientific paper preparation, it would be
acceptable to limit it to the students working on
research topics and not to force this option to the
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students from the

industry.

implementing thesis topics
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New approaches on learner autonomy and
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Abstract - Learner autonomy in foreign language teaching
and learning has been a favorite topic for a long time. Since
the beginning of the millennium year, there have been lots of
studies to promote learner autonomy in different levels of
foreign language education at different schools and at
different universities. In recent years, many new approaches
and innovations have been used to develop learner
autonomy in foreign language education. Helping foreign
language learners to become autonomous is one of the
fundamental and the universal duties of all of the foreign
language educators . Learners who think that their learning
styles and their efforts are necessary to develop the learning
methods and approaches can be successful in learning new
foreign languages. They can also give positive energy to
their teachers or professors to develop their teaching
methods and techniques. The concepts of “autonomy’ and
‘responsibility” are two crucial requirements in learning and
both of them require active practices. Responsibility and
autonomy are not easy to distinguish. In this paper, their
importance and their differences will be explained. The
reasons of developing responsibility and autonomy will also
be explained. New approaches on learner autonomy in
foreign language learning and teaching will be highlighted.
Language learning strategies will be handled. Sample
classroom activities will be shared. Useful websites, blogs
and books on learner autonomy will be suggested.

I.  INTRODUCTION

Learner autonomy and learner responsibility are
the fundamental topics in foreign language
education. If the learners are not aware of their
responsibilities, they can never be successful in
learning new things. Learners who do not know their
responsibilities in their class hours can easily
demolish the enthusiasm and they can give negative
energy to many learners who intend to learn new
languages. Learner autonomy, learner responsibility
and motivation are always related with each other as
no one can learn new things if they are not enough
motivated. To increase the learner responsibilities
and to help the autonomous learners, teachers should
know some essential classroom applications. It is
hoped that this study will help foreign language
educators to prepare different kinds activities in their
classes.
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II. THEORETICAL BACKGROUND

A.  What is learner autonomy?

In [9] is states that; “The Sheffield Hallam
definition of learner autonomy starts with the
premise that an autonomous learner takes
responsibility for his/her own learning. In doing this
they can identify:

e their learning goals (what they need to learn)

e their learning processes (how they will learn
it)
how they will evaluate and use their learning

they have well-founded conceptions of

learning

they have a range of learning approaches and
skills

they can organize their learning

e they have good information processing skills

e they are well motivated to learn

In [8] is illustrated this: “It is noteworthy that
autonomy can be thought of in terms of a departure
from education as a social process, as well as in
terms of redistribution of power attending the
construction of knowledge and the roles of the
participants in the learning process.”

It has also been mentioned in [9]: “Learner
autonomy is a problematic term because it is widely
confused with self-instruction. It is also a slippery
concept because it is notoriously difficult to define
precisely. The rapidly expanding literature has
debated, for example, whether learner autonomy
should be thought of as capacity or behavior;
whether it is characterized by learner responsibility
or learner control; whether it is a psychological
phenomenon with political implications or a political
right with psychological implications; and whether
the development of learner autonomy depends on a
complementary  teacher  autonomy (for a
comprehensive survey, see Benson 2001).”
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B.  What makes an autonomous learner?

Good lesson plans, modern teaching techniques
and approaches help language learners to be
autonomous learners.

In [10] is indicated: “In theory, we may define
autonomy as the freedom and ability to manage
one's own affairs, which entails the right to make
decisions as well. Responsibility may also be
understood as being in charge of something, but
with the implication that one has to deal with the
consequences of one’s own actions. Autonomy and
responsibility both require active involvement, and
they are apparently very much interrelated.”

If learners feel themselves happy and active in
their class hours, they can be autonomous learners.
Using the same teaching method or the same
approach can make the learners bored and unhappy
in their class hours. Different kinds of methods and
approaches will be useful to make them autonomous
learners.

C.  Why should we develop responsibility and
autonomy?

In [10] is stated that: “The saying goes: you can
bring the horse to water, but you cannot make him
drink. In language teaching, teachers can provide all
the necessary circumstances and input, but learning
can only happen if learners are willing to contribute.
Their passive presence will not suffice, just as the
horse would remain thirsty if he stood still by the
river waiting patiently for his thirst to go away. And,
in orser for learners to be actively involved in the
learning process, they first need to realize and accept
that success in learning depends as much on the
student as on the teacher. That is, they share
responsibility for the outcome. In other words,
success in learning very much depends on learners
having a responsible attitude.”.

Responsibility and autonomy should be

developed for the following reasons:

e To have better class hours
e To create joyful class hours
e To have more successful and happy students

To have more students who have self
confidence and respect

To create creativity and giftedness.

D. What are learning strategies and why are they
important?

As [4] indicate:
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“There are two major reasons why we integrate
learning strategies into the instruction of academic
language and content. The first is the theoretical
consistency of learning strategies with the cognitive
view of learning which underlies CALLA (Cognitive
Academic Language Learning Approach). The
second is the impressive amount of research that
supports using learning Strategies with academic
language and content information.”

Chamot and O'Malley (1994, pp. 59-60) further
illustrate this: “ Based on the theory and research
related to learning strategies, there are four basic
propositions that underlie the use of learning
strategies in CALLA.

e Active learners are better learners.

e Strategies can be learned.

e Academic language learning is

effective with learning strategies.

more

e Learning strategies transfer to new tasks.

It has also been mentioned in [4]: Learning
strategies are defined as thoughts or activities that
assist in enhancing learning outcomes. Strategies by
definition are probably performed with awareness or
else they would not be strategic, although the same
mental operations can be performed without
awareness once they are proceduralized and have the
same beneficial results with learning. Three broad
categories of learning strategies have been proposed
in the cognitive literature and our own research.
These types of learning strategies are based in part
on theory and in part on the observation that students
report using what seem to be executive skills with
learning tasks while also using strategies that apply
directly to the learning activities. The three types of
strategies are as follows:

e Metacognitive  Strategies- Planning for
learning, monitoring one's own
comprehension and  production, and

evaluating how well one has achieved a
learning objective;

Cognitive  Strategies- Manipulating the
material to be learned mentally (as in making
images or elaborating) or physically (as in
grouping items to be learned or taking notes);
and

Social/Affective Strategies- Either interacting
with another person in order to assist
learning, as in Cooperative learning and
asking questions for clarification, or using
affective control to assist learning tasks.
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E.  What is motivation?

As it has been mentionedin [7]: “Language
teachers frequently use the term “motivation” when
they describe successful or unsuccessful learners.
This reflects our intuitive belief that during the
lengthy and often tedious process of mastering a
foreign/second language (L2), the learner’s
enthusiasm, commitment and persistence are key
determinants of success or failure. Indeed, in the vast
majority of cases learners with sufficient motivation
can achieve a working knowledge of an L2,
regardless of their language aptitude, whereas
without sufficient motivation even the brightest
learners are unlikely to persist long enough to attain
any really useful language.”

F.  Motivation and vision in language teachers’
development

Motivation is essential for language teachers’
development, because they can achieve to do lots of
useful activities in their classes and they can often
follow the latest innovations on their professions, if
they are motivated well or if they know how to
motivate themselves. A fresh perspective is always
crucial in motivational teaching. Lesson plans have
to be prepared according to the age groups, language
proficiency, socioeconomic  backgrounds and
according to the previous language learning history.
When teachers enter the classroom, they are aware
how languages should or should not be taught and
how languages should be learnt effectively. Two
teachers can apply the same methods and techniques
for the same courses in different classes. Students in
one teacher’s class can be more active, talkative and
cheerful during the class hours and students in the
other teacher’s class can be quite and stressful. They
can also get bored. This is because of the differences
in the teachers’ mindsets. The teachers’ vision of
themselves in the future is a very important issue for
their students, because how students engage with
new ideas and how they are grown as professionals
depend on their attitudes and their teaching methods.
[6:22- 24].

G. What are the new approaches in language
learning?

e The wonder approach

L’Ecuyer (2014) states that: “Wonder, innate in the
child, is an inner desire to learn that awaits reality in
order to be awakened. Wonder is at the origin of
reality-based consciousness, thus of learning. The
scope of wonder, which occurs at a metaphysical
level, is greater than that of curiosity. Unfortunate
misinterpretations of neuroscience have led to false
brain-based ideas in the field of education, all of
these based on the scientifically wrong assumption

70

that children’s learning depends on an enriched
environment. These beliefs have re-enforced the
Behaviorist Approach to education and to parenting
and have contributed to deadening our children’s
sense of wonder. We suggest wonder as the center
of all motivation and action in the child. Wonder is
what makes life genuinely personal. Beauty is what
triggers wonder. Wonder attunes to beauty through
sensitivity and is unfolded by secure attachment.
When wonder, beauty, sensitivity and secure
attachment are present, learning is meaningful. On
the contrary, when there is no volitional dimension
involved (no wonder), no end or meaning (no
beauty) and no trusting predisposition (secure
attachment), the rigid and limiting mechanical
process of so-calledlearning through mere repetition
become a deadening and alienating routine. This
could be described as training, not as learning,
because it does not contemplate the human being as
a whole.Gifted and talented students can start to
enjoy listening to their courses and attending their
courses with the help of the wonder approach.
Because they can feel the importance the meanings
of learning.

e Happy learning approach

As it has been mentioned by Veenhoven
(2014:4): “The word 'happiness' is used in various
ways. In the widest sense it is an umbrella term for
all that is good. In this meaning it is often used
interchangeably with terms like 'wellbeing' or
'quality of life'.

Seligman (2002:102) states that: “Happiness in
the present moment consists of very different states
from happiness about the past and about the future,
and itself embraces two very distinct kinds of
things: pleasures and gratifications.

When students realise the pleasures and the
gratifications of their own lives, they can start to
study their courses heartily and happily. With the
help of the warm-up activities and the group work
studies, students can feel their own pleasures.

e Learning languages with the ICT

As it is stated by UNESCO (2009-2014):
“Information and Communication Technology
(ICT) can contribute to universal access to
education, equity in education, the delivery of
quality learning and teaching, teachers’ professional
development and more efficient education
management, governance and administration”.
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1. METHOD

A. Participants

The participants consisted of 90 university
students at South East European University
in Tetovo in Macedonia. Their ages ranged
between 19 and 22.

B. Teaching procedure

The participants were asked to reply to the
following questions during the 1st and the 2nd
weeks of their courses:

Do you like listening to music while
studying English?

Do you like drawing pictures?
Do you like taking photos?

Do you like acting and dancing?
Do you like using the internet?

Do you like using your mobile phone for
learning English?

Do you like cooking?
Do you like travelling?

Are you an optimist or a pessimist person?
Why?

e Do you live alone or with your family?

According to the answers of the questions I
asked, different classroom activities and methods
were used to motivate my students in my class
hours.

C. Sample Classroom Activities 1

e Using Quotes - This warm up activity was
a 5 minute activity. Students were asked to bring
quotes which could give positive energy to their
partners in their classes.

e Using the pictures and the photos from the
internet - This activity was used to teach some
gestures and the pronunciations of some words

e Using music and some songs in the
classroom - According to my students’ music
tastes, I used some songs while they were writing
their compositions or paragraphs in the class
hours.

e Using Word Charts - Students described
their words and drew the pictures of the words
they were given.

e Using Photos - Students brought the
photos they had taken and showed them to their
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partners or to their classmates and talked about
them.

Students were asked to use the internet and they
were asked to bring pictures and photos on different
kinds of hobbies to their speaking classes. They
were asked to do pair work and group work
activities with the following quotes by using their
pictures and their photos: They were also asked to
bring pictures and photos to their speaking classes.
They used their pictures and photos while talking
about the following titles and quotes.

e Be a Pessimist or Be Hopeful and Optimistic
(Ben-Shahar, 2012, p. 91) y You see things;
and you say, “Why?” But I dream things that
never were; and I say, “Why not?”’- George
Bernard Shaw

Insist on Perfection or Recognize when good
enough will do (Ben-Shahar, 2012, p. 156)

Settle for a choice that meets your core
requirements rather than searching for the
elusive best.- Barry Schwartz

Surrender to Negativity or Bring positive
energy wherever you go (Ben-Shahar, 2012,
p. 174)

Wherever you go, no matter what the
weather, always bring your own sunshine. -
Anthony D’ Angelo

Dwell on Failures or Focus on Successes
(Ben-Shahar, 2012, p. 265) y

Wherever your attention goes, your energy
flows and life grows.- Brian Bacon

Never too old: (Tishio, 2012, p. 15).

You are never too old to set another goal or
to dream a new dream.-C.S. Lewis

Objectives

e To give students the chance to practice

English as much as possible.

To teach students new words on optimism
and positivity

To teach students new words on gestures
which could be useful in the global world

To teach students how to communicate
effectively

To teach them pronunciations of the new
words effectively

To teach students how to use the internet and
their mobile phones effectively for their
languagelearning studies.
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IV. FINDINGS

A. Students’ Attitudes

All the students in my classes were very active
and bright students. Theywere interested in learning
English as a second language and they liked learning
English with different kinds of classroom activities
which motivated them effectively. They also liked
using the internet and the google for their studies.
Students in my classes were not attending my classes
regularly in the first and the second week of my
courses. Their attitudes completely changed after the
third week of their courses. They became more
positive thinkers and learners. They had a desired
future self-image (vision) and created their own
visions to learn English as a second language more
effectively after participating the classroom activities
which motivated them during the class hours.

B. Students’ Perceptions

All the students found the teaching tasks very
useful and they realized that they improved their
language skills effectively. They brought their
quotes, pictures and photos regularly to do their
warm up and pair work activities. Their fluency and
accuracy improved day by day rapidly while doing
their pair work activities with their pictures, photos
and quotes. During the first and the second week of
my courses, students in my classes were attending
my classes halfheartedly. They were not interested in
learning English as a foreign language. Classroom
activities which were used in my classes helped them
to motivate themselves and their communication
skills improved day by day. They became
enthusiastic and active students who were interested
in learning new things. They started to ask me and
the other instructors to give them more topics to talk
about during the class hours and they also wanted to
study the grammar tests full-heartedly.

V. CONCLUSION

Motivation and learner autonomy are the essential
issue in human’s life. People can achieve lots of
things and struggle against lots of problems, if they
can be motivated well or if they can know how to
motivate themselves. Motivation is a very important
subject for our students. Students can be more active
and talkative, if they can be motivated with the new
and modern approaches effectively. Up to here, the
definitions of the words of ‘learner autonomy" and
‘motivation’ have been given. The role of motivation
and vision in language teachers’ development has
been told. Motivating language learners through
vision has been explained. How the classroom
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activities can be used with the new approaches and
methods effectively has been explained. Sample
classroom activities have been suggested. I hope this
study will help my colleagues to do more joyful and
happier classes. It is also hoped that students will be
more creative and optimist after being motivated by
the teachers or professors of their classes.

REFERENCES

Ben-Shahar, T. (2012). Be A Pessimist or Be Hopeful and
Optimistic. Choose the Life You Want: 101
Ways To Create Your Own Road to Happiness. The Experiment,
LLC.Workman Publishing Company. p. 91. New York: USA.

Ben-Shahar, T. (2012). Insist on Perfection or Recognize when
good enough will do. Focus on Successes. Choose the Life
You Want: 101 Ways To Create Your Own Road to Happiness.
The Experiment, LLC.Workman Publishing Company. p. 156.
New York: USA.

Ben-Shahar, T. (2012). Bring positive energy wherever you go.
Choose the Life You Want: 101 Ways To Create Your Own
Road to Happiness. The Experiment, LLC.Workman Publishing
Company. p. 174. New York: USA.

Chamot, A. & O'Malley, J. M. (1994). Why Learning Strategies
are Important. Chapter Learning Strategy Instruction in
CALLA. The CALLA Handbook: Implementing the Cognitive
Academic Language Learning Approach. Addison-Wesley
Publishing Company, Inc. p.58. USA.

Chamot, A. & O'Malley, J. M. (1994). Research on Learning
Strategy Effectiveness. Chapter 4.  Learning  Strategy
Instruction in CALLA. The CALLA Handbook: Implementing
the Cognitive Academic Language Learning Approach. Addison-
Wesley Publishing Company, Inc. p.59- 60. USA.

Dornyei, Z.&Kubanyiova, M. (2014). Motivation and vision in
language teachers’ development. Partl. The Role of
Vision in motivating human behaviour. Motivating Learners,
Motivating Teachers. Building vision in the language classroom.
p.p. 22,23, 24. Cambridge: Cambridge University Press. UK.

Hadfield, J. &Dé&rmyei, Z. (2013). From research to implications.
Motivation and the vision of knowing a second language.
Research and Resources in Language Teaching. Motivating
Learning. Part 1. p.1. Pearson Education Limited. Edinburgh: UK.
L’Ecuyer, C. (2014). The Wonder Approach to Learning.
Retrieved 24 April 2015
from:http://journal.frontiersin.org/article/10.3389/fnhum.2014.007
64/full

Little, D. (2015). Learner Autonomy and Second/Foreign
language Learning. LLAS Centre for Languages, Linguistics and
Area Studies, Avenue Campus, Highfield, University — of
Southampton, Southampton, S017 1BF. Retrieved 24 April 2015
from: https://www.llas.ac.uk/resources/gpg/1409#ref2

Moore, I. What is Learner Autonomy? The Sheffield Hallam
Retrieved 24 April 2015 from:
http://extra.shu.ac.uk/cetl/cpla/whatislearnerautonomy.html

Scharle, »_.&Szab6, A. (2000). What Makes an Autonomous
Learner? Part 1. Responsibility and autonomy. Learner
Autonomy. A guide to developing learner responsibility.p. 4.
Cambridge: Cambridge University Press.

UNESCO (2009-2014). Information and Communication
Technology (ICT). Retrieved 24 April 2015 from:
http://www.unesco.org/new/en/unesco/themes/icts/ Veenhoven, R.
(2014). Measures of Gross National Happiness. Presentation at
OECD World Forumon  Statistics, Knowledge and Policy,
Istanbul, Turkey June 27-30, Roundtable on ‘Measuring

Happiness and Making Policy’. p. 4. Retrieved 24 April 2015
from: http://www.oecd.org/site/worldforum06/38704149.pdf.

[10

[11



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

Veda Based Psychological and Pedagogical
Support of College Graduate Students

E. Cherkashin*’***, S. Kharchenko**, Y. Shits”

“Institute of System Dynamics and Control Theory at SB RAS, Irkutsk, Russia
“Pedagogical Institute of Irkutsk State University, Irkutsk, Russia
“Irkutsk National Research Technical University, Irkutsk, Russia

Abstract - We propose an analytical approach to synthesis of
teacher-student interactions on the stage of graduation on the
base of Vedic concepts related to human psychology. Some
aspects of the interaction are considered and
recommendations are proposed. Result of application of the
recommendations will reduce students’ stress and, hence,
improve creativity.

L. INTRODUCTION

The main problem of a college graduate student
supervisor is a support of a productive creative
environment, allowing the formation of students'
sense of subjective well-being. This is possible if a
stress usually resulting due to a number of reasons is
reduced. The reasons are as the follows: uncertainty,
ambiguity and complexity of the graduate problem
formulation; restrictions of the necessary
information access; conciseness of time for the
graduation work by student's opinion; student's
qualm; etc.

A stress also may arise in student-teacher
interaction due to teacher's lack of psychological
knowledge. The lack results in the obvious and most
frequent behavioral model — teacher’s personal
mentality. In Vedic psychology the model, i.c. a
transposition of the properties of personal mentality
to other people, is denoted as impersonality. The
intuitive approach is adequate in prediction of a
behavior of the people of the same gender, but
completely inadequate for opposite gender.

Our exploratory interest to Vedic psychology,
which describes man, woman and child mentality in
details, push on the idea of its application to
psychological and pedagogical support of graduate
students. The basis of Vedic psychology [1] consists
of a system of strict concepts and relationships
between them. The concepts and relationships are
specified by laconic and constructive definitions,
which are analogous to basis definitions of Georg
Hegel's philosophy [2]. Interpreting [3] students'
behavior and their relationships with other people in
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Vedic concepts, we synthesized recommendations of
adequate behavior of supervisor. The adequacy
means the responsibility of the supervisor to
construct higher level of creativity in students'
environment.

II.  VEDIC PSYCHOLOGY CONCEPT BASIS

Let us consider the basic concepts and relations
of Vedic psychology. The basic entity of existence is
soul, which is immortal and indestructible. The soul
evolves in a human or animal incarnation. The
evolution means fulfillments of desires, which
approximate the soul to state of happiness, ideally
nirvana. Happiness is the soul (human) ability to act
according to his/her nature (its complex of
fundamental desires). In other words, a human being
is happy if he or she realizes the personal life
meaning and does not suffer from great deprivations
and afflicts. The whole spectrum of recognized and
not recognized desires within a human being of the
infinite soul forms a complex of karma and dharma.

Human mentality is qualitatively divided on man
and woman, with both equally tend to happiness, but
the conditions of an achievement have almost
nothing in common. For example, men when born
have “primitive” level spiritual order, and they must
be infinitely improving selves in this direction
starting from teenage years. Men’s self-concept is
rising according to his achievements. Women have
at birth a divine spiritual order that she and her
environment must strive to retain for life.

In addition to above mentioned basic properties,
an ideal women’s mentality have the following
remarkable features: she have natural aspiration to
patronize (to take care) of dependent people and
comply with her patron (“energy-distributive
system”); attaches to her environment, as a
regularity forms a feeling of security. An ideal man’s
mentality is originally egocentric, and this is
expressed as self patronage and self-care
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(“energy-conserving system”). Men have enhanced
natural adaptation to environment that allows
carrying on an active search for new opportunities

[1].

Another important conception of Vedic
psychology is “principal-subordinate” human
relation. A good principal must be confident in what
he is doing: clearly imagine goal; be able to proceed
to the goal regardless circumstances and current
productivity (self-renunciation);, be ascetic, 1i.e.,
consume minimum resources of subordinate system;
be aware of mental nature and needs of subordinates.

III. TEACHER-STUDENT SYSTEM OF
INTERACTION
Teacher-student  interaction is  generally
isomorphic to “principal-subordinate” relation.

Teacher patronizes students, giving knowledge,
directs the process of skills acquisition, i.e., trains
students to solve problems, which will be stated in
the future. Students devote sometime of teacher’s
life and to the field of teacher's interest. Playing
principal role, in order to increase students
productivity, teacher should possess all four
qualities: he should have strict action plan, he must
be self-renunciative, ascetic and aware of students’
mentality nature (life meaning). In this case,
teacher's authority will be, at least, retained, and in
the case of successful leadership, the authority will
rise. This is a necessary factor of stress reduction
and formation of students' sense of subjective
well-being.

Self-renunciation of a teacher is primarily
patience and equally fair attitude towards students.
At the graduate stage this quality is shown especially
acute: sometimes students due to stress are not ready
to apply the consumed knowledge to their problem
subject. Asceticism is expressed not only as humility
of teacher, but primarily in understanding that the
students' results have academic nature and aimed at
knowledge and skill acquisition. It is almost
impossible to profit from the student’s invention.
Teacher also must supply a maximal level of
information and organizational provision for
students. The fourth quality requires teacher to
provide graduate problems for students according to
their mental nature, to create a personal a way of
collaboration (consultations, encouraging, direction,
etc.).

Consider a Vedic point of view on the ways of
students' creative activity depending on their
genders.  The creative process (e.g., problem
solving) of male students is independent and occurs
in isolation (“in a personal cave”). Teacher must
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precisely define the problem and informational
sources, and then allow him to switch in the
individual mode. Female students solve problems
mainly during communication with other students
and teachers. Experience shows that isolation is not
comfortable and productive. Supervisor should
periodically and sufficiently frequent inquire them of
the obtained results and current unresolved
problems. A male student can easily define
properties of a solution to be found at the first stages
of problem solving. They easily recognize that the
solution has been already reached. Female students
frequently reach the solution on a sudden, and even
could pass it. A collectives consisting of students of
both genders have a greater productivity, as young
men play basic role in progress towards the solution,
and ladies provide communication and information
beyond the general line of the project development.
This is also confirmed in [4]. At the time of
achieving the goal women mentality is also useful
since they naturally will propose further
improvement of the obtained result.

IV. ESTIMATION OF STUDENT'S RESULTS

One of outstanding and problematic property of
female mentality is association of creative result
estimations with self-identity. A negative scoring
(estimation) her work audibly is immediately
transferred to the self-identity. It would better if
supervisors spare from the negative estimations at
all, as college education is a relatively small part of
women's life, but it can form inhibitory self-identity
for the rest of life. Teacher could emphasize good
aspects of the result or focus on the features, which
aren't transferred to mentality. During all period of
graduation teacher must be sure, that ladies do not
fill alone and understand, that the responsibility for
the outcome is shared between her and her teacher.
If she fills herself completely out of responsibility,
the productivity rises drastically.

Characteristics of female students should be
based on assessment of the results obtained, as
characterizing  personality does not affect
self-identity significantly. The possible directions of
further personal professional advancement should be
precisely formulated. This and mentor's authority
will influence female student self-concept.

V. CONCLUSION

In this paper we interpreted a part of the
conceptual level (ontology) of Vedic psychology in
terms of teacher-student psychological and
pedagogical interaction on the stage of producing
results of graduation. Practical recommendations to
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advance skills of teachers aimed at understanding
mental personal meaning and forming a sense of
subjective well-being of students has been deduced.
Application of the skills during graduation should
improve productivity of students' creativity. The
recommendation is being tested in graduate student
collectives of Irkutsk universities.
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Abstract -The pedagogical conception of school and
teaching of J. Komenski appeared in the time of increased
productive, educational and spiritual needs at the time of
antischolastic period and famous thinkers-philosophers.
Komenski made a big transformation in teaching. He made
a Copernican twist in education. It is thought that this was
an epic innovation. However, what was progressive could
not last forever, like many other innovations. The
traditional school and teaching nowadays represent “the
bottleneck” of better quality work. In the computing society
where changes happen fast what is sought is a new, more
efficient, innovative school of constant development changes.
Traditional, insufficiently effective conception of teaching is
improved with a more efficient one, based on a new
computing paradigm.

The paper discusses the application of informatics
innovation in function efficiently modeling school. The
paper discusses how the use of modern information
technology is changing the essence of the teaching process
itself..

L

What was once considered progressive and good
does not necessarily remain so forever. This also
applies to the pedagogical conception of Jan Amos
Komensky (which appeared in the time of
significantly increased productive, educational and
spiritual needs during the period of antischolastic
atmosphere made under the influence of Bacon,
Decartes, Spinoza and Leibnitz’s philosophy) and
was a revolutionary step compared with the previous
situation. In the new spiritual atmosphere the
pressures of the religious dogma were fading, so
there appeared new tendencies in education as well,
within which The Big Didactics by Komensky
appeared as a Copernican twist in schools and
education. Its developmental contribution is well
known: the democratization of education (education
became more available to common people); teaching
plan and program; division of teaching contents into
different subjects; the lesson-teaching system; a
more rational organization (one teacher works with a
large number of students); a school year. However,
that paradigm, later developed by Herbart and which
proved to be effective and suitable in the long term,
has gradually worn off both technically and

INTRODUCTION
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didactically. The scheme which implied -clarity,
association, system and method has lasted, lasted and
become outlasted in the end. Teaching with a teacher
in the centre and students on the outskirts, with a
frontal way of work, based on didactical materialism,
book-centred and distanced from real life,
dogmatically articulated, requires lot of
memorizing and little thinking.

a

The top weakness of traditional pedagogy and
school is that it is focused on teaching, it neglects
studying and that teaching is not based on systematic
grounds.

IL.

Traditionalism in teaching is completely
incongruous with social, technological, scientific and
cultural circumstances by the end of XX and
beginning of XI centuries. School environment has
obtained new qualities, it has become wider and
richer thanks to a strong development of the modern
computing technology, new aspects of didactic
theory, globalization of the education environment,
world trends through national educational systems,
and a very fast inflow of new information. A student
is in a significantly different cognitive position in
comparison with half a century ago. Owing to
computer technology, visual media, mass media,
etc., students have the possibility to use more than
one source of knowledge, and earlier they could rely
only on books and teachers. Student’s home and the
surrounding environment have become a strong
competition to the school classroom. Pedagogy of
studying and interactive didactics makes a strong
pressure on the educational process itself. Good
quality teaching is not measured by the teacher’s
interesting approach to teaching, but by students’
thinking and working activity. The focus of teaching
is on studying, and much less on teaching. Formative
function of the teacher is increased rather than
informative one, which means that greater attention
is paid to the development of the personality rather
than learning the teaching material. In accordance
with the efforts to make teaching more focused on

NEW REALITY AND SCHOOL
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learning rather than teaching, the aim of the teacher’s
work is transferred onto the organization and control
of the teaching process, where motivational and
educational tasks become more significant.

Simply speaking, the teacher is required not only
to point to a logical connection among scientific
facts but also to manage the teaching process, to
make sure that every student in this process is
mentally and physically active, to cooperate with
students and to make them evaluate their own work.

For the school of the future, as per the opinion of
M. Vilotijevic (2009), the following characteristics
will be valid (given in concise form):

Students achieve success in accordance with
their natural potentials and endeavor. All
normally developed students can achieve a
satisfactory success if suitable teaching
methods are applied.

In a school of good quality, activities are
various and involve not only studying but
also satisfaction of many students’ needs and
interests — intellectual, cultural, sportive,
social, etc.

Teaching is systematically organized, which
means that the teaching process should be
rounded and to include the creation of a
working environment, realization of the
planned tasks and the control of the
performed. The feedback information follows
the whole teaching process so that students
and teachers always know if they have or
have not fulfilled their tasks.

4.In primary school one teacher organizes
and manages teaching of several subjects
because that personal concentration enables
the teacher to focus more on the student, not
only on the subject itself, and to perform
other functions educational, advisory,
diagnostic, evaluative.

Teaching is didactically and methodically
diverse and it is not dominated by frontal
work, but what is practiced is cooperative
forms of work, work in groups and tandems,
as well as individual work with students.

The focus of the work is on thinking
activities, on problematic approaches and
practical application of the acquired
knowledge.

The evaluation of work and results is
continuous and is based on a permanent
feedback principle.
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In a modern school everyone studies, not
only students and teachers. Vocational
improvement, tracking of the development of
the particular vocation and didactic-
methodical innovations, a permanent
obligation of every teacher.

is

1. COMPUTING INNOVATIONS AND

STUDYING

The basic problem of education not only in our
country but in many others as well is how to get
from a traditional school with all its characteristics
and weaknesses to a modern one where all the
students will be satisfied and successful. The present
state is familiar. There have been words about it. It is
necessary, as per the modern theoretical conceptions
to: a) make the educational process based on
teaching be transformed into the process of studying,
which means that a student has to be the subject of
that process; b) make the teacher relate to the student
as an autonomous person; c¢) base teaching on a rich
interaction as a social relationship; d) pay greater
attention to not only the acquisition of knowledge
but also to the moral and evaluating formation of a
student; ) make the teaching work not a simple
transfer of knowledge but enable the organization of
a working and mental activity of the student. Modern
school should suit modern and future needs, and
modern age is characteristic of innovations in all
areas of work, which imposes an obligation to the
school to be innovative itself.

Innovative process begins from a new idea, from
the knowledge which is the result of scientific
research. The second phase of the innovative process
is the introduction of innovations into practical
usage, and the third one is the diffusion of
innovations. The purpose of the educational
innovation is to help the teaching become better,
more open, elastic, individualized, creative, and
continuous. A strong impulse to the improvement of
education can be given by modern technologies of
studying: computing approach, Internet technology,
computer programs, usage of electronic networks.
The switch from traditional to modern computing
technology is very complex and requiring. D.
Mandic (2010) says that this switch implies changes
in methodology, forms and organization of the
teaching process. J. Djordjevic (2003) points out that
by applying the computer as a teaching tool the
teacher can manage the teaching process in a usual
way with the difference that now it is not a dialogue
with the class but a “trialogue” between the teacher,
the student and the computer. This form of
communication is supported by and adequate
program and it significantly widens the teacher and
students’ possibilities in processing and acquisition



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

of knowledge. By using modern computing
technologies the essence of the teaching process is
changed, as well as pedagogical approaches. N.
Potkonjak (2003) says that new technology leads to
changes in all classic teaching methods and all
teaching forms, because now there are new
possibilities and sources of learning, new ways of
acquiring knowledge.

The advantages of applying modern computing
media in teaching are great. These media are
superior in relation to traditional didactic media, and
this superiority, as per D. Mandic (2010) is reflected
in the following aspects:

Both the teacher and the student are relieved
of various routine activities, so students
acquire knowledge faster and more easily,
they develop their skills more gradually, they
develop their personalities more integrally
and achieve emancipation;

The teacher adapts the teaching process more
successfully to the student’s previous
knowledge, interests, cognitive learning
styles, abilities and work rhythm;

Students are more motivated, more careful
and they participate more actively in all the
phases of the teaching process — preparation,
organization, realization and verification;

More modern methods and approaches are
introduced, some of them are demonstration
of laboratory activities, research and
discoveries, work on projects, simulations,
model learning, etc.;

Basic teaching principles are realized more
consistently individualization of the
teaching process, suitable programs for the
age characteristics, conscious activity,
obviousness, systematic work, correlation
between the teaching process and practice;

e Students are encouraged to check and
broaden their knowledge outside the
classroom.

Possibilities for the improvement of the teaching
process offered by computing technologies are great.
Various authors have written about them. Computing
technology enables a completer twist in the way of
working and living, that is why it causes a strong
shock, especially with the traditionalists. It resembles
a little this ludicrous movement from the beginning
of XIX century, when workers destroyed machines
thinking that they were responsible for their hard
state of life. Similarly, computing technology
hardens the lives of those who do not understand it
or accept it very suspiciously. Virilio, as per the
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quotes of M. Andevska (2003), says: “What does the
cyber space bring, or computer virtual reality? A pile
of confused disturbances (visual, social, psycho-
motoric, affective, intellectual), which make children
and adults not posterity, heirs and cousins to the
genes but to a gruesome technological
contamination. Due to the loss of “freedom of
behavior”, all critiques of technology have
disappeared and we have unconsciously slipped from
pure technology into dogmatism of the totalized
techno-culture. We have fallen into a trap of what
has progress made of us, we have become deprived
of the usage of our natural receptive organs, our
sensuality, trapped into a web above all webs,
webbed by a virtual reality of the Internet.”

If we were to follow Virilio’s conception, we
would have to give up a lot of benefits brought by
the civilization development because we are
“deprived of the usage of our natural receptive
organs”. We think that the ones who point out that
the usage of modern technology leads to the isolation
of an individual are wrong, because that technology
connects the man with the whole world, science,
libraries, modern events, etc. A student from a
students’ classroom or his study room experiences a
volcanic eruption, icy landscapes of the Arctic and
the Antarctica, rainforest’s flora and fauna.

The authors who point out big interaction
possibilities of modern computing technologies are
right (modern theories of earning insist on them). D.
Mandic points out that computer supported studying
is very suitable for the realization of the student-
computer interaction, which helps improve
technology of study, the teaching process is made
more obvious, dynamic and interesting ,because it
engages more of the student’s senses. He says that
such a kind of studying involves multimedia
education software, computer simulations, virtual
reality, artificial intelligence, etc. The weak aspect of
traditional teaching is irregular feedback, which
disables timely elimination of weaknesses of the
teaching process. On the other hand, computing
technology provides the situation in which feedback
follows every phase of the educational process and
work. This ensures a continuous control of the
teaching activity and regular evaluation of students’
and teachers’ results. Mandic points out that this
technology can be used for studying at the same time
and same place, different time and different place,
and that it by far surpasses all other forms of classic
teaching and distance teaching.

By its various possibilities, computing innovative
technology imposes itself as a fantastic means for
modeling of not only quality and efficient teaching
process but also all the activities of a modern school,
which faces very responsible and challenging tasks.
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This technology permeates the contents of education,
teacher’s activity, teaching forms and methods,
learning styles, evaluation processes, complete work
of a school, etc.

IV. CONCLUSION

Traditional organization of teaching was an epic
innovation. However, everything is related to its
time. What was once extremely progressive today is
obsolete. Traditional school is turned to the past, and
a modern school has to be turned to the future. In a
fast-changing society, school has to be adaptable to
changes. School as a creator and disseminator of
knowledge has to be the leader in changes.
Knowledge generates changes. Insufficiently
beneficial traditional organization of teaching gives
more and more way to the teaching based on
computing paradigm. New computing technology is
more and more miniature and more powerful and
contributes to efficient teaching and learning.
Computing-didactic innovations are the main force
in an efficient school.
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Abstract - Problem of the research is conflicting attitudes of
parents as to what type of tuition is better and more efficient
for presentation, teaching and learning and teaching content
by their children. Contradictory opinions of parents are
from several different criteria.

L

One of the criteria, in this research, is the age of
the parents. Young parents who are more informed
about the existence and efficacy of modern teaching
and modern technology are certainly inseparable
elements of modern teaching because they are more
for modern way of teaching realization. While older
parents who are not so familiar because of their age,
a job that doesn’t have so much contact with the
modern technology, the way of their learning and
who don’t understand the benefits of modern
learning are more traditional teaching methods.

INTRODUCTION

Contradictory opinions exist according to
qualifications and field of work of the parents.
Highly educated parents who have had contact with
modern technology through their studies through the
work they do and who are a little more deeply
penetrated into the core and essence of the modem
teaching are certainly it’s more contemporary form
of learning, as opposed to low-skilled parents, who
haven’t had the opportunity to encounter, and
perhaps even using modern technology and even
more knowledgeable and informed on what it is
based and which are the purposes of modern
learning, which are certainly the opponents of this
type of teaching.

The research problem is that some parents were
supporters of old school, they think that mediation
between student and teacher content is good because
the students indicate the essential facts, teach them
the essential facts that are essential for further work,
don’t allow children to make the wrong conclusions
about teaching content and completely wrong adopt
them, provide economical teaching time, which isn’t
“waste time” to seek the right path children to
essential and accurate facts can immediately get
from the teacher that finished giving facts essentially
facilitates understanding. ..
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From the other side some parents, who are
supporters of modern school, consider that the use of
modern technology is extremely facilitates and
accelerates the learning and progress of children
contrary to the outdated method of writing on the
blackboard which takes lot of time (instead, there are
presentation via a projector made available students)
to use modern teaching influences the activity of
students who own intellectual and practical tinder
coming to some facts which are therefore
understandable and fully understood by the students
and long remembered and even if there are mistakes
that professor tells them, they learn from own
mistakes and maybe better to remember. For all
these and many other reasons, there is a strong
backbone between traditional and modern schools or
learning.

A. Research subject

Research subject is coming to empirical data on
attitudes and opinions of parents on traditional
teaching and modern teaching or the information
about that are they more supporters of traditional or
modern teaching.

B. Purpose and character of researching

The purpose of the research is to determine the
attitude of parents on what kind of classes they think
better and more quality for children to acquire
knowledge, whether traditional or modern teaching
classes in their opinion gives better results.

Tasks of research:

Examine the parents about traditional
teaching or modern teaching (Better quality
of teaching in adopting knowledge by their
children).

To determine the significance of differences
in the views of parents on traditional teaching
or modern teaching according to the gender
of parents (Better quality of teaching in
adopting knowledge by their children).
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Determine according to age parents
significance of differences in the views of
parents on traditional teaching or modern
teaching (Better quality of teaching in
adopting knowledge by their children).

Determine the professional qualifications to
parents significance of differences in
opinions of parents on traditional teaching or
modern teaching (Better quality of teaching
in adopting knowledge by their children).

According to the parents to identify the basic
reasons for the better applicability of
traditional teaching methods or modern
teaching methods.

Identify the advantages and disadvantages of
each time determinants.

C. Research hypotheses

On the basis of the purpose and character sets the
following general hypothesis:

e Parents are more of modern (interactive)
form of education because they believe it
gives better results of learning and memory

of the old (traditional) forms of teaching.

On the basis of the purpose and character sets the
following specific hypothesis:

e  Between the parents there is no statistically
significant difference in attitude about the
type of teaching that gives the best results in
this case of modern teaching, considering

gender parents.

Between the parents there are significant
differences in attitude about the type of
teaching that gives the best results in this case
of modern teaching considering the age.

Between the parents there is no statistically
significant difference in attitude about the
type of teaching that gives the best results in
this case of modern teaching considering
professional qualifications.

D. Research methods
During the research, using descriptive methods.
Within  descriptive methods in  gathering

empirical facts we have used questionnaires, scales
and tables.

E.  Techniques and instruments of researching

As part of the research interviewing was used as a
research technique and as part of interviewing
questionnaire was used as research instrument that

determines parents’ attitudes towards traditional or
modern teaching.

TABLE L

II.  RESULTS OF RESEARCHES

ATTITUDES OF PARENTS ABOUT TRADITIONAL OR
MODERN LEARNING CONSIDERING GENDER PARENTS

Attitudes of parents about
traditional or modern learning
Gender Traditional Modern Total
learning learning
Male 5 35 40
Female 17 35 52
Total: 22 70 92
Attitude of parents about
tradicional or modern learnig
considering gender parents
100
50 .
0 s BN B Female
Tradicional Modern B Male
learning learning
Figure 1.  Graphical display of data in Table 4
TABLE II. ATTITUDES OF PARENTS ABOUT TRADITIONAL OR
MODERN LEARNING CONSIDERING PROFESSIONAL QUALIFICATIONS
Attitudes of parents
about traditional or
Professional mog:::; (;Z?il;:“ng
qualification ring Total
f parents professional
orp qualifications
Traditional | Modern
learning learning
Primary 2 3 5
school
Secondary 15 45 60
school
High school 4 10 14
University 1 12 13
Total: 22 70 92
100%
80%
0,
28;‘: | Modgrn
20% learning
0% . . B Tradicional
& b’z’C\. \(\00\ ‘\‘;\d learning
Qi\@ & § &
<—,‘Z'(' Q\\Q‘o(\ N
Figure 2.  Graphical display of data in Table 5
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TABLE III. ATTITUDES OF PARENTS ABOUT TRADITIONAL OR
MODERN LEARNING CONSIDERING THE AGE
Attitudes of parents about
traditional or modern
Parents . e .
age learn.u}g considering the age | Total
Traditional Modern
learning learning
26-30 2 2 4
31-35 6 15 21
36-40 7 20 27
41-45 5 20 25
46-50 2 9 11
51-55 0 3
56-60 0 1 1
Total: 22 70 92
30
25
20 Modern
15 1 learning
10 A
5 Tradicional
0 - learning
\) ) \)
A ’b\?g)":b'@ v\/&) K %”fg)%b'b
Figure 3.  Graphical display of data in Table 6
III. CONCLUSION
1. Sub-hypotheses — It’s believed that between
the parents there isn’t statistically significant

difference in attitudes about the type of teaching that
gives best results, in this case modern teaching
considering gender of parents — studies confirmed
this hypothesis for the reason that 35% of men
supporters the modern teaching of all respondents
and 35% of women of all respondents as a fully
equal.

2. Sub-hypotheses — Between parents there are
significant differences in attitudes about the type of
teaching that gives the best results, in this case
modern teaching, considering the age — according to
the processed data we see that 50% of parents with
age from 26 to 30 are for modern type of learning
than the total number of all respondents of those
years, 71.4% of parents with age from 31 to 35 are
for modern type of learning of all parents in those
years, 74% of parents with age from 36 to 40 are for
modern type of learning of all parents in those years,
80% of parents with age from 41 to 45 are for
modern type of learning of all parents in those years,
81.8% of parents with age from 46 to 50 re for
modern type of learning of all parents in those years,
100% of parents with age from 51 to 55 are for
modern type of learning of all parents in those years
and 100% of parents with years from 56 to 60 are for
modern type of learning of all parents in those years.

82

The foregoing results show that there are significant
differences consider the age because the parents who
were interviewed between 51 and 60 years aren’t for
traditional form of learning at all.

3. Sub-hypotheses — Between parents there isn’t
statistically significant difference in attitudes about
modern /  traditional learning  considering
professional qualifications. By the results of the
research we have confirmed this hypothesis because
60% of parents with primary school more for
modern learning of all parents with the same
qualifications, 75% of parents with secondary school
more for modern learning of all parents with the
same qualifications, 71.4% of parents with higher
education more for modern learning of all parents
with the same qualifications and 92.3% of parents
with university more for modern learning of all
parents with the same qualifications. This indicating
that there aren’t significant differences between
parents considering professional qualifications.

The main hypothesis — The results showed that
the attitudes of parents of modern learning compared
to traditional learning higher, namely 76% of
interviewed parents think that the efficiency of
modern teaching for acquiring teaching content
higher and that with this form of teaching children
achieve better results.
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Abstract — One of the challenges of teaching and learning is
to achieve the greatest possible effect. The world is changing
and with it are changing the factors of teaching too -
teachers, students, teaching content and educational
technology. Frontal mode is slowly losing space compared
with new methods and tools. Multimedia can play a positive
role in striving for a better presentation of educational
content, as well as improving understanding through the
awakening of a deeper motivation and stimulation to
maintain attention.

I.  INTRODUCTION

Recieving information from the outer world has
different characteristics to every living being. The
level of recieving, understanding and processing of
these information depends on the level of
development of the given organism, however it also
depends on a bunch of other factors. In this paper
human, that is the student will be in the focus of
attention from the perspective of learning.

The subject of research of this paper is recieving
information through various senses and their effect
on learning, with special emphasis on multimedial
form of presenting the teaching content and its
effect on the perception of the same.

II. THEORETICAL CONSIDERATIONS

A. Learining, remembering, forgetting

“Under the concept of “learning” in the broadest
sense we understand the activity of the individual
resulting in the acquisition of certain knowledge,
skill and habit.” [1] (page 11)

Of course this phenomenon is complex and
depends on many factors, so it is quite natural that it
has been studied since ancient times and from
various perspectives.

In order to learn knowledge, attitudes and values
are acquired.

Knowledge is the understanding of a concept and
the potential ability to apply and use it for some
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purpose. It includes cognitive processes such as
perception, learning, communication and
conclusion.

Attitudes are habits and tendencies of reacting in
a certain way toward someone or something. They
are acquired by learning and upbringing.

Values are human beliefs from different areas
(materiality/ spirituality of social life, ethics,
morality etc.) which control the behaviour, thinking
and experiencing of individuals towards some
fundamental characteristics of their environment.

“Perception or observation (Latin Perceptio:
receiving, observation) is one of the basic cognitive
functions which is a complex and active process of
searching, selection, acquisition, processing,
organization and interpretation of various incentives
which have an effect on the senses and the nervous
system.” [1] (page 11)

Another definition of observation: “it is the
awareness about objects and their characteristics
which have a direct effect on our senses.” [8] (page
66)

Learning changes people and remembering is the
duration of these changes. Remembering has three
functions, they are:

*  retention (retention of impressions or data)

*  reproduction (revision of the things learnt,
reproduction of what has once been experienced)

* recognition (identification of what has
earlier been experienced or learnt) [1] (page 15)

Sensory memory can be used for a very short
term storage of content (about one second) which is
registered by exteroceptors (senses). These are
important contents with a focus in the short-term
memory.

Short-term memory has got limited capacity and
is usually limited to 5-7 elements (concepts, notions
etc.) The content of short-term memory can be
enhanced by conscious activities which help to
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transfer information from the short-term to the long-
term memory.

Contents in the long-term memory can remain
more permanently with the help of analysing,
applying and revising them. [1] (page 20)

Forgetting is a phenomenon when some of the
acquired attitudes, values and skills disappear from
our memory and we cannot reproduce them
anymore, or maybe we cannot even recognize them.

Contents based on motor learning are the hardest
to forget (swimming, riding a bike, gymnastic
exercises, dancing) and they are the fastest
information to acquire using higher forms of
learning. It is often thought to be forgotten because
of the time that has passed, however it is wrong. The
main cause of forgetting is the learning of new
contents because they make it harder to recall
previously learnt ones. Most of the things are
forgotten right after the learning of new material and
later on less and less. Facts can be forgotten the
fastest (dates, names and similar) [8] (page 173)

B. Receiving perceptional incentives through
sensory organs and their impact on learning

Sensory organs are organs that are set for
receiving perceptional incentives.

» sense of sight — receiving light incentives

* sense of hearing — receiving certain types of
mechanical incentives

* sense of touch — receiving certain types of
mechanical incentives

* sense of smell — receiving certain types of
chemical incentives

* sense of taste — receiving certain types of
chemical incentives

* other senses — sense of heat, cold, pain,
kinaesthetic, static and organic feelings [8]

(page 68)

Here the emphasis will be on the senses that are
important from the perspective of learning. A survey
conducted by the British Association for audio-
visual research has shown that people can
remember:

*  10% of what they read,

*  20% of what they hear,

*  30% of what they see,

*  50% of what they see and hear,
*  80% of what they say and

*  90% of what they say and do at the same
time [9]

Generally speaking, the more senses are involved
in perception, the higher the quality and quantity of
remembering is. A similar experience is summed up
in a Chinese proverb: I hear and I forget; I see and 1
remember; I do and I understand.

B. Grin talks about three main ways in which
students learn:

* the «tell me» method,
e the «show me» method and
* the «involve me» method.

When applying the «tell me» method only verbal
information is given so students on the same day
forget 90 percent of what they have heard.

The «show me» method besides verbal gives
visual information too which help remembering. As
a result, it takes longer, but forgetting is still present:
about 50 percent of the material is forgotten within
seven days, since it is still a passive way of learning
— for example «live» presentation and watching
videos.

The «involve me» method is a more active way
of learning, the student is actively involved in the
process of learning and that way learns a lot more
and remembers 90 percent of what has been learnt.
[7] (page 45)

“In didactics there is a term “didactic triangle”
which is made up of the student, the teacher and the
teaching content. However in recent times the term
“didactic quadrilateral” is even more present which
is the triangle supplemented by educational
technology. “[1] (page 33)

Educational technology should help enhance
successful education and the process of learning, by
which is meant:

* Dealing with the student.

* Achieving the previously set educational
goals.

* Improving the quality and quantity of
learning.

* Organization of forms, resources and
methods of work.

* Evaluation of students’ work. [1] (page 34)

From a wvariety of important factors of
educational technology for the purposes of this
paper 1 have chosen organization of forms,
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resources and teaching methods of work. I will
emphasize the multimedial form of presenting the
teaching content with appropriate teaching
materials.

Today’s students are often quite different from
their teachers, especially when there is a huge
generation gap among them, i.e. they belong to
different generations:

Veteran generation(1925-1945)

Baby-boom generation (1946-1964)
X-generation (1965-1979)
Y-generation (1980-1994)
Z-generation (1995-2009)
Alpha-generation (2010-...)

Schools are slowly but surely falling behind in
education, because new generations have new skills,
knowledge and needs. There is great responsibility
on the teaching staff, in order to meet the new
requirements of the new generations often a lot of
effort is necessary and that they understand their
students. The classical position of teachers is almost
untenable, new requirements are imposed. The
question is how teachers can respond to the
requirements of new times, i.e. the requirements of
the information society. Of course, there are
classifications in terms of teaching staff, too.

An educator in the information society can be:

digital hermit (totally isolates himself from
technology)

digital researcher (started getting familiar
with ICT devices)

digital nomad (lower level user of computer
and the Internet)

digital  settler (ideal citizen of the

information society)

digital conqueror (the Internet is his only
source of information) [2]

It is desirable for teachers to reach a higher level
in the information society which can be achieved by
changing the role of the teacher, the school, by using
new teaching materials and teaching methods, by
developing new competences. In this process
multimedia may play a key role. With the aim of
exploring the situation on the field of applying
multimedia in my research I have included a survey
among teachers so as to have a picture of where the
teaching staff is on the upper scale.
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1. MULTIMEDIA

A.  The concept of multimedia

“Multimedia represents the integration of more
than one media (text, sound, video, pictures,
animation etc.) that complement each other and
enrich information transfer. The essence of
multimediality is therefore interactivity as the main
feature of media. When this is transferred to the
field of teaching situations, then we can say that the
application of multimedia in teaching represents
broadcasting, i.e. it is the display of pedagogical,
educational and teaching content via interconnected
interactive media, and provides various methods and
forms of learning.” [6] (page 2)

To create a multimedia system powerful
computers as well as accessories (audio and video
digitizers, devices for storing large amounts of data,
high-quality communication lines with powerful
throughputs, high-quality output devices for
presentation, (video projector, etc.) are required.

B. Application of multimedia

It has been mentioned earlier that the traditional
way of teaching is no longer sufficient to meet the
requirements of today’s generation. Computers are
present everywhere so they should be applied in
teaching as well. The Z-generation takes them quite
natural and applies them as a necessary tool of
everyday life just as the teaching process. In
general, it can affect the increase of motivation and
the maintenance of attention. Its great advantage is
that it can bring distant and abstract concepts closer
to students using animation and simulation, and as
such meets one of the basic principles of teaching -
obviousness.

The course book is no longer the only form of
presenting the teaching content, it is enriched by
multimedia elements through ICT and this way the
teaching content can be brought more successfully
closer to the student.

The role of the teacher also changes by applying
multimedia contents. He is no longer the main
source of information, he becomes the manager of
teaching. To achieve this, he needs to know to
handle ICT well.

The student also changes his traditional role.
Instead of only remembering the teaching content,
he has to learn to take the most important and best
things out of it, of course, with the help and
guidance of the teacher. [6] (page 5)
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C. Multimedia presentations

Multimedia presentations have been so far the
most widely used forms of electronic support in the
teaching process, and in general, they have been
made in PowerPoint. A simpler way is when the
presentation is made from the material in the course
book and is used to support frontal work. A better
way is when the full potential of the application is
used so that the slides are filled with information
from the Internet, there is animation between them,
and they are filled with video and audio contents
and simulations, too.

D. Interactive whiteboards

“The interactive whiteboard is an ICT device
which combines a computer, a projector, and a
screen within one technological system for
education. With the help of this system the
whiteboard becomes a large sensitive surface
managed by a computer. Using a special pen or by
touching it every operation is possible on the
projected image.” [4] (page 62)

“If we compare the educational system of the
electronic board with its ancestor (computer,
projector, whiteboard or screen) it can be concluded
that the biggest advantage of this system is its
complete interactivity. Interactivity in the previous
case is realized with barriers, when the teacher
walks over to the computer and executes the
operation. Interactivity is completely achieved in
case of the interactive whiteboard because this
option provides freedom and obviousness to the
teacher — he is not limited by the mouse or the
computer keyboard. The image is touch sensitive
and this way interactive teaching methods are
realized in the classroom. It is possible to perform
operations using a special pen or simply touching
the board with your finger which are the functions
of the mouse (left click, right click, double click,
scroll, etc.)” [4] (page 63)

IV. RESEARCH METHODOLOGY

The subject of research is the impact of
multimedial form of presenting the teaching content
on perception. In the theoretical part of the paper it
is pointed out that the application of multimedia has
great significance in the process of teaching and
learning.

This survey reveals what can contribute to
greater teaching performance.
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The objective is to determine to what extent the
multimedial form of presenting the teaching content
affects the perception of the same.

The given results can be used to review teachers’
current method of work and to introduce new
teaching methods and resources.

The hypothesis of the research is that multimedia
improves the understanding of the teaching content.

The task of the research is to determine the
attitudes of teachers towards multimedia and to
reveal the impact of multimedia on the effectiveness
of learning.

It has been conducted in January 2016 in the
following primary schools: Doza Derd (Gunaros)
and Nikola BDurkovi¢ (Feketi¢) on Information
Technology lessons with fifth graders, as well as
with the teachers of Nikola Tesla primary school
(Backa Topola).

The research has been done with the help of
descriptive and experimental methods (experiment
with parallel groups). The selected techniques of
work were surveying and testing. The used
instruments were questionnaires and tests of
knowledge.

The interviewing of teachers has been done in
the first phase in order to get information about their
relationship towards multimedia.

Experiments with parallel groups have been done
in the second phase. Two groups of fifth grade
students have been formed. The first group was the
control group and the second group was the
experimental group where the experimental factor of
application of multimedia in teaching was
introduced.

First the initial states in the groups have been
determined with the help of tests, then the groups
have been equalized. The factor of multimedia has
been introduced in the experimental group (in the
control group it has not) and the final testing has
been done.
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V. RESEARCH RESULTS

A.
TABLE I. TEST RESULTS OF PARALLEL GROUPS
Group 0 — Group 1 -
control (zero) experimental
The initial average 0.38 0.39
Final average 2.51 331
Efficiency 2.13 2.92
Success 0.79
TABLE II. RESULTS OF TEACHER SURVEY
IMPORTANT STATEMENT RIGHT
11234 1123
1| 1]9] 4] 1Iusefrontal method of work. 21119
slalala 2. Tuse group work (or pair 30315
work)
2 10| 7|5 | 3.Iuseindividual work. 2125
11olel7 4. T use verbal teaching 212 ls
resources.
112147 5. Tuse textual teaching 1als
resources.
2l s34 6. T use audio teaching 21613
resources.
A
11olel7 7. 1 use visual teaching 21116
resources.
1131713 8. Tuse electronic teaching 3054
resources.
11314le 9. Th"s computer is an important 25| 4
teaching resource.
21713 | 1] 10.Iapply electronic learning. 41613
11alels '11. The concept of multimedia olele
is clear for me.
1121219 12. I know what the principle of 30114
obviousness is.
11als]a 13. Tuse multlmedla 2156
presentations.
14. In addition to texts and
212146 ¥mages, my prgsentatloqs 3 502
include animations, audio and
video clips.
41532 15. T use an educational 61511
computer software.
4 12| 6| 2| 16.Iuse tutorials. 6|24
17. T use an interactive
312163 whiteboard. o112
18. Technical requirements
(being equipped with the
1|2 2|9 | necessary technique) are the 21216
biggest factor in the application
of multimedia.
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VI. INTERPRETATION OF RESEARCH RESULTS

Interpretation of the research results of parallel

groups

After the initial testing the groups have been
equalized by eliminating one student from the
control group and three students from the
experimental group which resulted in equalized
averages of 0.38 (control group) and 0.39
(experimental group). The difference of 0.01 is due
to the impossibility of total equalization in the form
of removing a combination of other students. Final
test averages justified the expectation that the use of
multimedia in the teaching process will increase
success. The final average in the control group is
2.51 and in the experimental group it is 3.31 which
gives an efficiency of 2.13 in the control group, that
is, 2.92 in the experimental group. The difference
between the efficiency of the two groups is
successfulness which is 0.79, that is, 37%.

The given results justify the hypothesis that
multimedia improves the understanding of the
teaching content, because efficiency increased by
37% in the experimental group where the teaching
material was presented using multimedia.

Interpretation of the results of teacher survey

The following statements are of key importance
to teachers: statements about the principle of
obviousness (12), about the technical requirements
as the biggest factor in the application of multimedia
(18), about verbal (4) and textual teaching resources
(5). The use of tutorials (16) and educational
computer software (15) is not important for them.

The picture is somewhat different if we look at
the presence of the statements in practice. The
following statements are completely present: that
they use textual teaching resources (5) and that they
use the principle of obviousness (12). The use of
frontal method of work (1) is present to a greater
extent. The use of the interactive whiteboard (17),
tutorials (16) and educational computer software
(15) are not present at all.

Based on the above results, it can be said that the
traditional way of teaching still prevails, new
methods and teaching aids are underutilized.
Teachers recognise that the use of multimedia
presentations (14) is of great importance, however
this statement is to a smaller extent present in
practice.
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VII. CONCLUSION

One of the goals of the teaching process is to be
achieved with the best possible performance. In
addition to the many factors that influence it one
could be the use of multimedia in order to better
understand the teaching content. With the help of
this research it has been justified that the
multimedial form of presenting the teaching content
increases the success of teaching and learning. With
an additional research in this paper it could have
probably been proven that students prefer lessons
with multimedia and the interactive whiteboard.
This fact can have a beneficial effect on students’
motivation and maintenance of attention. Examples
for such research can be found in the bibliography
references [4].

This paper has proven the favourable impact of
multimedia, however with the teacher survey it has
revealed some facts about the true state of
application of multimedia in teaching. On the one
hand, teachers are aware of the importance of
multimedial form of teaching, on the other hand
their practice shows something else: they barely use
new methods and teaching aids. This might be
encouraged by the factor that the technical
conditions are unfavourable (there are few
computers, projectors, interactive whiteboards, etc.).
If the technical conditions were more favourable,
most teachers would probably use their potential.
For now, unfortunately there is a gap between the
clear favourable way towards increasing teaching
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performance and actual possibilities regarding the
available technique. In this field there is a huge
room for improvement.
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Abstract This paper presents the results of a research into
the moderating effect of Leader-Member Exchange (LMX)
on the correlation between school culture dimensions and
those for quality of teaching. From results of this research
we should identify the impact of the quality of the
relationship with the principal (through school culture) to
the dimensions in which the moderator effect of LMX was
confirmed. This knowledge could provide a crucial
foundation for determining teacher higher-education
curriculum elements, based on the school experience.

I INTRODUCTION

The motivation for this study lay primarily in the
desire to highlight moderating effect on the
correlation between school culture dimensions and
those for quality of teaching. From this we should
identify