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HARMONIZING THE COMPETENCY
PROFILE OF THE TEACHER IN
TECHNOLOGY TRAINING WITH THE
EUROPEAN QUALIFICATIONS
FRAMEWORK

Sashko Plachkov

South-West University “Neofit Rilski"/Department Bucation, Blagoevgrad, Republic of Bulgaria
pladkov@swu.bg

Abstract - The article expresses the author's gpproved by the Ministry of Education and
understanding ?In t]tleh estab::shment gf |an objective geijence in  2004: the European Reference
competency profile of the teacher in Technology traing, ’ .

justified by references to its conformity to the Ewopean Framgwork on Key' Competences  for 'Llfelong
Qualifications Framework for lifelong learning. The  Learning, adopted with a Recommendation of the
author defines the necessity of developing the comiency  European Parliament and the Council from 18
profiles and methods to achieve the professional dnjob December 2006; the European Qualifications

identification of teachers in Technology training & the Framework for Lifelona learnina. which came into
level of Bachelor degree according to the European 9 9,

Qualifications Framework. His statements are basedn force in 2008. Nowadays, the process of
analysis of the higher education in Pedagogy as wels harmonization still continues to be based on key
theory summarization and monitoring in practice. The criteria set by the European Commission such as
aim is to reduce the gaps and overcome the contration  re|eyvance, transparency, comparability, reliability
between education and the labor market by supportig - . . -
the processes of validation and recognition of the and portablllty, Y‘_’h'Ch are par'qculgrly Important
professional qualifications of teachers in Technolgg for the recognition of qualifications between
training. countries, systems and institutions in the European
Community. Having a background with variety of
I INTRODUCTION educational and qualification systems in the
, European area, reasonably comes into question
With the advent and development of they,, 1o harmonize the educational qualifications.

Bologna Process [1] and subsequent EUropegn narticular, we consider the competency profile
directives of Lisbon [9], Berlin [4] and Bergen [3] 5¢ "the teacher in technology training  whose

were activated a number of processes of changgymparapility in the first place is a very difficul
both in the higher education system of the membetqy  hrimarily due to the lack of references fe t
states of the EU and the overall philosophy Ofarmonization of the educational cycle related to
European education in the context of globalizatiofy,q jgentification of the technology teaching ie th
and the ambition of the EU to make EUrope &jifterent stages and levels of the general secgndar
competitive area of knowledge.” The first stepS,qcation. Second, there are certain difficulties t
began with the so-called "harmonization” whichy,  overcome in determining the competency

basically means using universal mechanisms tg;qfile of teachers in Techniques and Technology
facilitate the recognition of the periods of studyunis is the professional qualification legally
with the “educational degrees and professionalyonteq in Bulgaria) and these are associated with
qualifications  granted to enable successiug gherationalization of the content parameters se
realization on the European labor market. The, in the European Qualifications Framework [8].
main instruments to achieve "harmonization” wereryis competency profile of the teacher is directly
issued Dby the European Commission- Thegjated to and dependent on the outcomes from the
European system for the recognition of credit§earning process such as knowledge, skills and
ECTS (European Credit Transfer System), whiclomnetencies. Furthermore, the complexity of the
had its harmonized analogue in Bulgaria named 8% qplemattic  situation is determined by the

the System of accumulation and transfer of credit§yqiion of the National Classification of Jobs and
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Occupations in Bulgaria in 2012, which refers toThe business management in all areas is much
the establishment of complex relationships andnore flexible, comprehensive and analytical in
dependencies between the competency profiléheir approach to the recruitment of the necessary
competency model, position and job description. personnel. Peculiar instruments in this field are
competency models whose structural components
[l.  QUALIFICATION COMPATIBILITY AND appear competency profiles. In this way, for
INTERACTION example, is already underway a process of
designing the so called ‘sectored competency
models’ and ‘competency profiles’ for assessing
r{he competence of the workforce in the Bulgarian
Industry (Bulgarian Industrial Association - Union
H)é the Bulgarian Business, 2011) [2].The
gompetency profile is used for identification and
8ustomization of the activities in a professional
environment, taking into account the educational
potential that is needed and other specific
equirements of the position to a given profession.
Iﬁn that sense, it is a competency profile positimn
a profession, which includes the necessary skills
for the position, while the description of the
specific type of work and the related to its
erformance features, requirements and
g?sponsibilities are contained in the job
gescription, which is the official document for
each employer. In this way is achieved completion
f the competency model, and we can assume that

The philosophy of European integration in
education implies at first place the use of retabl
approaches and tools for achieving qualificatio
compatibility, allowing recognition of periods of
study and certificates attesting the degree and t
professional qualification received. Secondly, bu
not less important, is the synergy between th
institutions involved in this process- universities
ministry of education, social ministry, professibna
organizations, employers. As a result of suc
interaction the National Qualifications Framework
of Bulgaria is in line with the European
Qualifications  Framework, which led
compatibility of qualification levels and
educational descriptors for all levels of secondar
and higher education. There is an understanding
the knowledge, skills and competencies require
for certification at any level of competence. A

structural reform was conducted in the system of . e . ) .
Y pere is harmonization with EU directives.

higher education and it includes three educationj_( the desi ; tored i
cycles now: the first cycle corresponds to th owever, the design ot sectored -competency
odels in education is still far from the labour

learning outcomes for level 6 of EQF (educationarn ; L ,
and qualifications degree ‘Bachelor’), the secondnarket reality as a whole, for the job "Teacher

cycle corresponds to the learning outcomes foz?nOI of the competency profile of the teacher in

level 7 EQF (educational and qualifications degreée(:h.n'ql.Jes and technolog_y n parchIar. In another
‘Master’), the third cycle corresponds to thepubllcatlon related to this matter is reasonably

learning outcomes for level 8 of EQF (educationa?mphas'zed that "the enumeration and the order of

and scientific degree "doctor"). The preparation o ompetencies is not .suf'f|(':|ent e;nough to refer_to
the teacher in Techniques and Technology i e competence profiles, including the specialties

situated in the first cycle which corresponds ® th or Ba(;helor degr_ee . prelparlng spemahsts_ with
outcomes of training level 6: subsection 6Bprofessmnal gualification ‘teacher in Techniques

Bachelor of the National Qualifications and Technology ", the main user of which are

Framework. The professional qualification issecondaryschools" 71

called ‘teacher in techniques and technology’ and There are reasons to state that the
is valid for primary and secondary school. Scharmonization of the competence profile of the
speaking, everything is atlght as compatibility teacher in Techniques and technology is possible if
and transparency have been achieved, becausebagth qualification and job compatibility are

all other graduates, this specialist is allowed t@chieved. The actual educational practice is too
receive his diploma and European Diplomadynamic and determined by educational
Supplement in English, making it legitimate forinnovations, provocations, needs and conflicts
the European labour market. Of course, this is which necessarily involve standardizing the
necessary but not sufficient condition as theposition of ‘teacher. The standardization will

connoisseurs of this matter are well aware that thallow the job ‘Teacher in Techniques and

curriculum and qualification characteristics form aTechnology’ to be situated competently and
competency profile which is too conservativefunctionally among the variety of 195 roles and
because it does not comply with one of the maifunctions of the teacher brought out by the big
participants in the labour market- the employersSerbian educator Mirceta Danilovic. Given the
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complexity of the preparation of suchcarry out teaching and didactics, research,
‘multifunctional teachers’, the author states that methodological, organizational and managerial
the question remains, who will teach them all thisactivities related to training in techniques,
and who will teach them what they need to learn itechnology and entrepreneurship in the school
what departments and what content [6]. education system. They are competent to organize
Based on the current ‘frozen’ state Ofand manage activities in the support centers for

interaction between educational  policy andpersonal development of interests, skills and

cccatonsl pracice e endeavor 1o schievgBETISC I e e of sconee anc echncio
compatibility between the gualification P P

characteristics, related to the competence of eﬁuturand enterprise of students.
teachers in technigues and technology with The graduates in techniquess, technology and
Bachelor degree and the National Qualification®ntrepreneurship can occupy management
Framework in the context of Europeanpositions in various institutions requiring
Qualifications Framework. One of the possiblepedagogical background. They have the necessary
steps in the harmonization process is the secondasiills to fill vacancies in specialized service tsni
schools to facilitate this process by using then the school education system and can perform
seven-point system of Roger described by Mresearch and information, organizational and
Armstrong [5]. methodological support, organizing training
activities and training for pedagogical
professionals in technology and entrepreneurship.
* Appearance, health, physics, exterior,They are also competent to carry out activities in
speech; the organization, preparation and conduct of
internal and external evaluation and for
participation in international research relateth®

These seven points are:

» Education- qualifications, experience;

+ Skills- manual and machine; training in technologyy and entrepreneurship.

* Interests- intellectual, practical and social; The graduates in Techniques, technology and
. Positions- impacting others, dependencyEnrépreneurship —are competent to manage
from others: international programs for the realization of

. _ _ educational policies related to technological and
* Mental  agility- inteligence  and entrepreneurial training in formal and informal
manifestation of the intelligence, learning environments.
* Social roles; Graduates in Techniques, technology and

For understandable reasons, this type of featuntrepreneurship have advanced and in-depth
cannot be operational in the qualification oftheoretical and factual knowledge on:
teachers, as another standard is missing, the . (yitical perception and analysis of the

educational environment one. theories, strategies, principles and practices
in the field of general pedagogy, general,
[ll.  MODEL FOR QUALIFICATION age, pedagogical and occupational
CHARACTERISITCOF BACHELOR DEGREEFOR psychology, pedagogy of general and
GRADUATES IN TECHNIQUES TECHNOLOGYAND technological training, didactics of
ENTERPERNOURSHIP technological training, didactic forecasting
and modeling; methodology of
A. Purpose technological training in primary and
The educational qualification "Bachelor" and secondary  education, ~methodology of
professional qualifications of graduates in formation of ~economic  culture in
majoring Techniques, technology and technological training, methodology of

entrepreneurial training, career guidance
and school counseling, organization and
management of the institutions in the
system of school education;

entrepreneurship corresponds to level 6 on the
European Qualifications Framework, subsection 6
B of the National Qualifications Framework and
the National Classification of Jobs and
Occupations in Bulgaria. » self-interpretation of scientific principles,
facts, laws and regularities in mathematics,

The Graduates in majoring Techniques, mechanics, materials science, machine

technology and entrepreneurship are prepared to
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science, electrical and electronics,
information technology, engineering and
computer graphics, biology and applied
ecology, at the level required to compile
and solve cognitive and practical tasks
corresponding to the National educational
standards for training in Technology and
entrepreneurship;

connection of facts, understanding and
expression of theories and principles of art,
technology, economics, and scientific
schools in the field of entrepreneurship;

The graduates in techniquess, technology and
entrepreneurship are able to:

communicateandwork in teams;

plan, organize and carry outteaching and
educational activities in technology and
entrepreneurship in the state, municipal an&:'
private schools, in the centers of support
for personal development and specialized
service units;

lead technological activities  and

entrepreneurial  initiatives at  school,
extracurricular and production environment
by conducting educational and production
instructions;

assess and ensurthe safety of the process
in the educational environment;

apply modern information and
communication technologies in the
teaching in technology and D

entrepreneurship;

identify, select and use appropriate
materials, components and products, tools,
machines, devices and equipment for the
student technology activity;

solve problems related to the equipment of
offices, laboratories, training workshops
and educational testing grounds for the
realization of educational and working
process, and student entrepreneurial
initiatives, marketing and advertizing of
student output.

techniquess, technology and

entrepreneurship:

B. Independence and responsibility;

apply knowledge of mathematics, science,
technology, economics and
entrepreneurship  for developing and
solving of cognitive and practical tasks

corresponding to the curriculum of
Technology and Entrepreneurship;

implement pedagogical interaction in
interactive learning environments;

use contemporary scientific methods and
tools for research and diagnostics of results
from the training on Techniques and
entrepreneurship.

plan, organize and conduct different
forms of technological activities,
entrepreneurs initiatives and educational
projects in the school education system and
informal education by building partnership
between the participants in the educational
process, institutions, parents, municipalities
and other interested parties.

Competency of learning

assesghe level of their own qualification,
provide arguments and plan the expansion
and actualization of the professional
qualification;

chooseappropriate forms and programs for
continuous education in professional fields

of techniques, technology and
entrepreneurship, education of adults,
professional  orientation and career

development corresponding to the National
Qualifications frame and the European
Qualifications Framework.

Communicative and social competencies

provide up to date information for the
profession and career of teachers, pupils
and parents;

communicate effectively in English using

the correct terminology in the field of
techniques, technology, economics and
entrepreneurship;

and select electronic
resources for training, evaluation and
effective  communication  with  the

participants in the educational process;

differentiate

. . E. Professional Competencies
Personal and professional competencies of

graduates in

model technical objectsdevelop and use
documentation for school technology
activity and entrepreneurs initiatives

know and apply the basic economical

definitions and categories related to the
forming of entrepreneurial culture in the
students
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« form entrepreneurial attitude and initiative of the teacher, including the teacher in techniques

in the students

» explore and evaluate the development of
curricula, teaching methods and practices
applied in the teaching of techniques,!!
technology and entrepreneurship 2]

IV. CONCLUSION
[3

The kind of conservative status quo outlined in ]
the statement still persists as the main employer
for the teachers are the school institutions i|?4]
general secondary education system. At this stage
they are not in functional interaction with thes
universities preparing teachers and there is no
established practice of joint development of
competency profiles, which naturally deprives [g]
them of the opportunity to act as a demanding
factor on the educational labour market. It is
mandatory to achieve meaningful and functionajz

compatibility between qualification characteristics
8l

and technology, and his job description.
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EXPERIENCES WITH TEACHING AGILE
METHODS WITHIN THE "TECHNOLOGIES
OF SOFTWARE PROJECTS" COURSES AT

THE TECHNICAL UNIVERSITY OF
KOSICE

Cs. Szabo, Z. Havlice, V. Szaboova, J. Vizi

Faculty of Electrical Engineering and Informatitechnical University of Kosice/Department of
Computers and Informatics, Kosice, Slovak Republic
Csaba.Szabo@tuke.sk, Zdenek.Havlice@tuke.sk, Ma@uaboova@tuke.sk, Juraj.Vizi@gmail.com

Abstract - Nowadays, fast delivery of software iswen  products [1]. Therefore, our aim is to presentehes
more important than several years ago, and agile nigods methods in our curricula too
are the modern standard to fulfill this demand. As ’
reaction to the industry needs, we introduce agilenethods We already used LMS (Learning Management
into our curriculum of the ‘Technologies of Software System) Moodle in the course, but mainly for
Projects’ subjects, which is a pair of subjects for . . ! .
Informatics Master students in two consecutive senséers. leCture/presentatlon Sha”ng and Festlng student
In this paper, we present the learning and exercisgy Knowledge [2]. The new versions of the
processes introduced with emphasis on student praje  ‘Technologies of Software Projects’ (TSwP)
assessment. courses aim to use this LMS for tracking and
evaluating student activity too. In the followinge
.  MOTIVATION will refer to the TSwP-I course as First Course and

The subjects ‘Technologies of Softwareto the TSwP-II course as Second Course.

Projects’ were originally founded as result of The organization of the paper is as follows. In
industrial cooperation, but this cooperation ende&ections Il and V, we present the new structure of
and the topics of the subjects became old — iee. ththe courses. Next, we show our assessment method
aim to keep the learning content synchronized witlfior student activity evaluation in Section Il and
the needs of the industrial partner and up-to-dat&l. Finally, we present our results in Section IV
failed due to the closing of the cooperation. and VII, and conclude and show future directions

A new chapter needed to be introduced in thd! Section VIII.
life of the subjects. Because of the variety of
software engineering techniques, technologies and
methods, and because of the in general low hire
rates of new employees in software companies d% Learning Content
to the economical crisis, the opportunity to - _ _
construct a new agreement of similar kind 1he lectures focus on selected topics in
disappeared. No company will promise to hire 30SOftware life cycle:

40 new employees every year for a longer duration. « Requirements engineering [3], because
On the other hand-side, to provide only theoretical understanding user needs and requests is the
knowledge to the students would prepare them most important key to project success,
insufficiently. There is no need of employees who P Y7o prol
are only theoretically founded; the practical
knowledge is the important one.

[I.  THENEW STRUCTURE OF THEFIRST
COURSE

Design of (distributed) systems [4], because
the majority of modern systems has a more
complex and often a distributed
Many companies focus on fast incremental architecture,

software delivery, and agile methods are the new Critical system development [5], because

§tandard way to fl.“f'” the increasing demand on this area of software development requires
incremental functional extension of software much more knowledge, which could be
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iVseteci ucastnici ]

VEetci Ucastnici
(09:10-10:40) - sk.02
(10:50-12:20) - sk, 01

jicka klinika
09:10 Klinika trazovej chirurgie
09:10 Lekarska kniznica
09:10 0éna klinika
09:10 Stomatologicka klinika
10:50 Krvna banka
10:50 Nemocnicna lekaren
10:50 Oéne oddelenie
10:50 Oddelenie jednodfiovej ambulantne] starostlivosti
10:50 Oddelenie patologie
10:50 Oddelenie urgentného prijmu

Figure 1. Moodle groups created for each team task to alimk-t
based assessment.

presented by academicians and experts

from the industry,

» System security and safety, because of the

Oddelené skupiny Véetel Géastnici M|

Zobrazit 36 odovzdanych zadani

Ulohou je odovzdat’ vypracované pribehy pouzitia (USER STORIES) na zéklade
prediohy.

Kazdy &tudent individudine ma odovzdat' ZIP archiv TXT siborov, kde kazdy TXT stibor

obsahuje

Jeden pribeh

Pomenovanie TXT stborov: id_studenta-cislo_pribehu.txt

Pomenovanie ZIP siboru: meno_priezvisko.zip

Dostupné od
Déturn, do ktorého treba zaslat vypracované zadanie: Stvrtok, 28 februdr 2013, 23:00

Figure 3.

age we are living in, where the misusage of

information is a rapidly growing discipline.

B. Exercise Content

The lessons aim to provide

practical

Pondelok, 18 februdr 2013, 08:15

Example individual task in LMS Moodle. The one tote
user stories

consists of requirement analysis and
processing, software development and
documentation.

Semester tasks are oriented on clinical
information systems, which represent the

category of least safety critical medical
systems, see Fig. 1.

C. Exercise Process

1.

technological knowledge to the students, which

knowledge is then tested in different activitiesl an

homework:

« Essays about selected

related software

engineering topics such as agile methods

and/or techniques.

* Individual work on requirement acquisition

tasks, e.g. writing user stories known from
several agile methods. Task description is

shown in Fig. 3.

The teacher assigns essay topics to students.
It is not allowed to change topics between
students. The reason of this decision is the
fact that the students need to learn
something new and not to repeat their older
essays in the new subject again. The essays
are then presented to other students from
the same class according to a timetable at
the lessons, and selected essays are also
presented as lectures for all students of the
subject. The aim of this double presentation
is to increase student knowledge about how
to present their work.

» Team work on semester task, where the task 2. Student teams also get the semester task

[ Technoldgie softvérovych projektov | Siitet znamok

¥

[F7 Zapocet

Siitet znamok

2|

Ej Odovzdanis refardtay

{7] Doméca tloha - PRIBEHY

{7] Daméca tloha - MODEL POZIADAVIEK

7] Domaca Gloha - Plan riesenia projekty: CoCoModGantt -
{7] Domaca loha - Prvé diagramy & CRC kary

{7] Doméca dloha - Diagramy tied & CRC karty

{7 Domaca Gloha - Deployment Diagram & CRC karty
Manualna polozka Zadanie

T Kategdria spolu

[F7 SkiSka MajwyEsia znamka

e o I o R i e R

]
]

U TSWP |- skuska 2012 TP
g Skuskaz 4
f§ skuska155

Kategdria spolu

F Shéet kurzu

PG Vietko
Ziadne
R Y 3etko
Ziadne
19,00 P 0
2,00 2% & O
3,00 Ll O
3,00 P2 O
3,00 P 0
3,o0 AIEE |
2,00 el el O
5,00 £ Upravit wipotet pre Zadanie ¥ 4= & O
40 Upravit' wipotet pre Zapotet Kategdria spolu & &
AR A G Yetko
Ziadhe
o 2hES 0
30,00 AlhEE 0
0,00 FE - O
W Upravit’ vjpocet pre Skiska Kategiria spoly % &
70,00 Upravit wipocet pre S0cet kurzu & &

Figure 2. Grades table of the First Course in LMS Moodle
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defined the first week. The topic applies foron the grading structure presented on Fig. 2,
the individual task too, where the goal is tomaximum is 40, and minimum to pass the course
write several user stories based on thgessons are 21 points. The 40 points could be

example provided on the lesson. collected as follows:

3. The team task is divided into seven steps 1. Maximum score for the essay is 19 points.
(see Fig. 2). For each step, there is a smaller  Score is given by quality of the content of
task defined. The small tasks represent the the essay and its presentation.

incremental process of requirement )
processing (and also understanding) and the 2- SiX weekly controlled activities (small

incremental  process of design and tasks) ~offer 16 points together. Every
implementation. The last step of the task is control affects the direct result and the
the software product presentation. To activity report of each team member.
achieve all goals, the team must operate 3. Presentation of the resulting system is
fast. The best method for success is agile. worth up to 5 points.

At the beginning, students create their user The individual task is very important, because

stories. Then, these are being analyzed in a teajgs results are used as base data for the othes. tas
To create the required requirements model (RQM),

planning poker is used to determine requirement 1° &void possible problems caused by failing in

properties based on the user stories. one single task, students are allowed to uplodd the
solutions after the deadline one time. Teamwork
D. Process Documentation results need to be handed in only once, i.e. it is

A parallel task is also assigned to the tearre]:nough when one of the team members uploads the

members: they have to report their activities usinteam result into LMS Moodle. The solution using
> (Ney 0 rep Co eparate groups for each team task allows easy

a predefined form. This documentation is include

) .. assessment of these tasks.

in the result set of each team task report ankeis t

art of the final project documentation too.
P prol IV. RESULTS IN THEFIRST COURSE

. ASSESSMENTMETHOD IN THEFIRST The presented course structure has been applied
COURSE in the previous semester. We had 40 students in the
. . course:
Student work in the semester is evaluated base
Tema Meno Typ zadania Datum, do ktorého treba zaslat’ vypracovane zadanie Zadanie bolo odovzdane
Odovzdanie Preniest” jeden - Zobrazit” 36 odovzdanych zadani
referatoy st or
2 Domaca dloha  Preniest’ jeden  Stvrtok, 28 februar 2013, 23:00 Zobrazit® 38 odovzdanych zadani
- PRIBEHY sibar
3 Comdca dloha  Preniest’ jeden  Pondelok, 4 marec 2013, 00:00 Zobrazit' 10 odovzdanych zadani
- MODEL sibor
FOZIADA VIEK
4 Comaca Uloha  Preniest jeden  Pondelok, 11 marec 2013, 00:00 Zobrazit' 9 odovzdanych zadani
- Plan tiefenia  sdbor
projekiu:
CoCokdodGantt
5 Comaca dloha  Preniest’ jeden  Pondelok, 18 marec 2013, 00:00 Zobrazit' 9 odovzdanych zadani
- Prye sthar
diagramy &
CRC karty
[ Doméca dloha  Preniest’jeden  Pondelok, 25 marec 2013, 00:00 Zobrazit' 9 odoyzdanych zadani
= Diagramy slbar
tried & CRC
karty
7 Domaca dloha  Preniest’ jeden  Pondelok, § april 2013, 00:00 Zobrazit" 9 odovzdanych zadani
- Deployment  sobar
Diagram &
CRC karty

Figure 4. Task listin LMS Moodle for the First Course witeatllines and results
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TABLE . STUDENT SCORES IN THEFIRST COURSE

Maximum Group 1 average Group 2 averag Coursmgee
Essay 19 17,8 16,79 17,295
User Stories 2 1,85 1,58 1,715
RQM 3 2,85 2,38 2,615
Project plan, CoCoMo & 3 23 2 215
Gantt Diagram ' '
Sequence Diagram & Activity 3 2,45 2,16 2,305
Diagram & CRC Card
Class Diagram & CRC Card 3 2,5 2,58 2,54
Deployment Diagram & CRC 2 2 1.79 1.895
Card ' '
Implementation 5 5 4,47 4,735
Project totals 40 36,75 33,79 35,27

36 active, Which reflects the meaning of the known cite of

1 with a shortened semester, Frank Herbert's Dune classics:

“Seek freedom and become captive of your

1 with individual study plan, ; N ; .
desires. Seek discipline and find your liberty.”

P o nNPRE

2 on Erasmus exchange.

Only the active students produced completd- Semester Schedule
results, the aim to involve the students with The schedule focuses on
different semester organization partially failetieT teamwork too:
students abroad could not be involved too. . Week1-—

Student feedback to the course organization was
various, some students welcomed the strong limits,
and others could not organize their team as
required. The stressing situation was a simulation
of real industrial circumstances. g

individual and

introduction and task assignment.

Week 2 — task assignment, team structure
report, Moodle groups related to team tasks
are shown in Fig. 5.

Weeks 3-6 — individual presentations to the

selected topics.
Tab. 1 concludes the student assessment results

from the semester. Average values indicate, that °
the course content is relatively easy to complete t
average students.

Week 7 — first assessment in LMS Moodle,
guestions are defined from the presented
content. In addition, team presentations take
place to project ideas.

Weeks 8-11 — teamwork to implement and
Odidetené skupinfEaR I |

AMDDSIm

Benzinky

Dizajnometer

Dokumentator poziadaviek

Dokumentator vyvoja tho |
Inteligentny dom

I5 Polawnik

IS Rybar

Kam na bajku

Moje veci

SCRUMSIm

Simuldtor abstraktného stroja v jave

skl 7:30-9:00 B

V. THE NEW STRUCTURE OF THESECOND .
COURSE

A. Learning Content and Excercizing

The content focuses on individual an
teamwork in software development. Individus
work is done in analysis of selected topic ar
preparation of a short presentation of select 2n
properties of the main subject of interest in thv-r
selected field. Teamwork is self-organizing grouz=-
work of strictly 4-member teams. Students sele—
the task from a list and develop a software satutic
The main motto of the course is: o emimka pre Feudentov TUKE —

skz 9:10-10:40 —l
sk3 13:30-15:00

skd 15:10-16:40 e
Spracovanie a prezentacia GPS zaznarmow

Systém na spravu a nasadenie konfigurdcii siefowych zariadeni .
TeamSim

Test dokumentator
Test generator
UPSim

“One cannot go ag||e if he cannot deal with Figure 5. Moodle groups created for each team task to akmk-t
deadlines.” based assessment in Second Course
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VI.

improve presented ideas.  There is a last evaluation step, which is
aimed to grade the quality of the product
independently on the quality of
presentation. Maximum score is 20 points.

Week 12 — second assessment in LMS
Moodle using the same questions and
structure as in the first assessment. In
addition, second team presentations take To avoid possible problems caused by failing in
place; the topic is the final product and itsone single task, students are allowed to upload the

evaluation. solutions after the deadline one time. Teamwork
results need to be handed in only once, i.e. it is
ASSESSMENTMETHOD IN THE SECOND enough when one of the team members uploads the
COURSE team result into LMS Moodle. The solution using

Students can collect up to 100 points from théeparate groups for each team task allows easy
course. Point distribution is presented in Fig. 6: ~assessment of these tasks. The question bases are

_ o _ different for each of the groups.
First, the individual task is evaluated by a

maximum of 20 points. VII. RESULTS IN THESECOND COURSE

Other two presentations are related to the The presented course structure has been applied
teamwork, these are evaluated by maximuny, the actual semester having 80 enrolled students,
of 15 points each. more precisely 79, because one student was on

Two tests are realized in the course. TdErasmus exchange. Approximately 40% of
measure learning capabilities of thestudents were at least partially employed in the
students, these two tests have the sansoftware industry.

structure and question base. The question

base is built of question regarding the topics

individually presented in the labs before.

Maximum test score is 15 points — in both

cases.

PoloZka znamkovania Znamka FAozsah Percentudlna hodnota Komentér

Technolégie softvérovych projektov 1L

- ; A1g) 0-2 95 &
A1) 0-15 39
wvicia A4 0-15 83 %
Testy
0-15
0-15
0-15
E{B) &-15 53
0-15
c-15
0-15
B (12) 0-15 B3 %
Kategdria spolu D (20 6-30 68 %
Zadanie A{19) 0-20 85 %
Sddst kurzu £ E S (00 &%

Figure 6. Grades table of the Second Course in LMS Moodle

10



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCE

TABLE II. STUDENT SCORES IN THESECOND COURSE
Maximum | Group 1 average Group 2 averagge GroweBage| Group 4 average Course avelage
Presentation 1 20 19 19 20 19 19
Presentation 2 15 14 14 14 14 14
Presentation 3 15 15 15 13 14 14
Test 1 15 11 12 12 9 11
Test 2 15 11 13 12 12 12
Implementation 20 19 20 17 19 19

Student feedback to the course organization wdeng memorization of presentation content (found
various, some students welcomed the strong limité) the Second Course using the same test twice in
and others could not organize their team adifferent time distance to the last presentation).
required. The stressing situation was a simulation

of real industrial circumstances with focus on the As missing property, we can select the lack of
. . integrated systems in LMS Moodle. To present
deadlines as mentioned above.

student results, they needed to use several differe
Tab. 2 concludes the student assessment resu#iditors and tools, which number could be reduced

from the semester. Higher than average valudsy integrating selected parts into the LMS. Usage

indicate, that the course content is relativelyydas of a special system is not a good idea, because tha

complete to average students. We assume that thi®uld lead to the situation that students would be

is the result of the higher level of experiencefamiliar with only that one specific system.

which is partially resulting from the First Course.

Another important statement is related to the ACKNOWLEDGMENT
short-term and mid-term memorization capabilities This work was supported by the Cultural and
of the students, which is shown by the differemce i Educational Grant Agency of the Slovak Republic
the test results for the first and second test. &ig under project No. 050TUKE-4/2013: “Integration
shows that in the presented individual case thef Software Quality Processes in Software
improvement was 50%. In other cases, it was quitengineering Curricula for Informatics Master
different. We would not derive any statementsStudy Programme at Technical Universities —
from these results. Proposal of the Structure and Realization of
Selected Software Engineering Courses.”

VIIl. CONCLUSION

We presented the renewed structure and content

“ ; ; »[1] Cs. Szab6, |. Tonhauserova, and T. Kotos, “Featirreen
of our Technologles of Software Pl‘OjeCtS information system development,” Egyptian Comp8erence

courses. Our experiences with the new courses are Journal, 35, 2, 2011, pp. 104-111.

based on work with more student groups with2] J. Gesi, “Methods to ensure higher variability of knowtgsl
i i tests in the Moodle LMS environment,” Emerging Tdenin

Ch.ang”.]g pe_rsonal equme.nt' .StUdents were not Computing, Informatics, Systems Sciences, and Emging,

skilled in agile method application, but several of  springer-verlag, 2013, Lecture Notes in Electrigabineering,

them are already employed in software companies. 151, pp. 447-453.
. [3] I. Sommerville, Software Engineering, 7th ed. HarldJK:
We can state that two subjects are better than Addison Wesley, 2006.

one when the goal is to gain practical skills ia th [4] R. Elmasri and S.B. Navathe, Fundamentals of Databa
field of software engineering. Our experience is, ~ Systems 3rded., Addison-Wesley, 2000.

. . J. Bowen, “The ethics of safety-critical systems,”
that there is also a difference between short ar{gJ Communications of the ACM, 43(4):91-97, April 2000.
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MOTIVATION DYNAMICS IN THE
CONDITIONS OF MIXED (ELECTRONIC
AND TRADITIONAL) FOREIGN
LANGUAGE EDUCATION

N. Tsankov, M. Levunlieva
Faculty of Education Science
South-West UniversitiNeofit Rilski,BlagoevgradRepublic of Bulgaria
ntzankov@swu.bg, alepha_milena@yahoo.com

Abstract - Contemporary behavioural theories definetwo
components which determine behavioural patterns:
associative and motivational. The motivational compzent
is crucial to the design and realization of the edtational
process. The task of conceptualizing motivationalgiterns
in the educational process and using these to dewpl a
sequence of activities that can
motivation contributes to their efficient cognitive

functioning and social adequacy. The mechanisms that
regulate foreign language learning can thus be exped by

revealing and analyzing basic motivational factors.The

paper discusses an attempt to direct, maintain and
regulate the individual motivation for learning in the

conditions of mixed foreign language education with
students majoring in Education Science. The results
presented are related to the motivation dynamics of

increase students’

free development of the individual and his creative

initiative, self-dependence, competitiveness, and
mobility requires a change of the educational

paradigm — a process whose development lies at
the basis of a variety of studies and serves as a
hallmark for the present research.

The vision of the necessity for the student to
participate actively in the cognitive process is
certainly not a novelty. Contemporary conditions,
however, demand that it should be transformed
into a basic life philosophy and a ‘highway’ of
personality development, which in turn has to
match the continuous changes and innovations

tudents in thi text. g . ;
Students in this contex characterizing the development of society in the

21" century. These changes affect the
l. INTRODUCTION contemporary individual and redefine his/her

Over the past decades education has turned inggrsonality development and the educational
a strategic task for the postindustrial society ang@aradigm as whole as it is related to the formation
its successful completion depends not only on thef new consciousness and value orientation for
development of the modern individual, but also or¢veryone. The search for new approaches to the
that of humanity as a whole, its creative, sociallmprovement of higher education and an adequate
and economic improvement_ TheStZ(]_ is a time utilization of information and communication
of changes in all ways of life; higher requirementdechnologies is thus a necessity directly related t
are being raised to the individuals and the tydes d¢he improvement of the quality of education and
competences they master genera”y viewed ﬁUdentS, motivation and interest in the process of
opportunities for the establishment of new culturaits realization.
values and algorithms for quick and successful The development of the creative potential of
realization in a dynamic environment. Thisgydents is associated with the application of
imposes certain personality- and activity-orienteQyitrerent technologies, forms, and methods. The
goals as priorities of modern education which ig)roplem of the utilization of electronic education
mostly defined as continuous and open for all angith Education majors is topical and important in
trns into a main prerequisite for the solution ofgontemporary didactics of higher education. The
long-lasting controversies of ethnic, religiousdan jsgye of using electronic education in the teaching
social character. This time-honoured quality ofps Equcation majors is topical and significant to
education and its ability to solve confllcts. giveSmodern didactics of higher education and to
grounds for the search of new ways to turn it eto university practice. The importance of these

conscious, active, motivated, and creative activityssyes, their conceptualization and methodological
pertinent to the personality. Its orientation te th

12
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grounding orient the present study in the followingmajors as an opportunity for increasing the quality

planes of research:

» social — search for opportunities to solve
the existing controversy between

of their achievements and motivation for learning.

Earlier studies characterize mixed (electronic
theand traditional) education from the point of view
objective social requirements to educatiorof students as

its subjects and foreground

and their realization by applying mixed important issues such as the following:

(electronic and traditional) education;

» theoretical — theoretical grounding of the
necessity of efficient application of the
platforms for electronic education and their

integration in  traditional  university
education;
e practical - contribution to the

improvement of educational practice and
its orientation towards the formation and
development of skills for life-long learning

as a personality quality and a necessity.

Il.  MIXED EDUCATION IN HIGHER SCHOOLS

The growing requirements to the preparation of
Education majors and the necessity to improve the
quality of higher education on a continuous basis
demand that more efficient educational
technologies and practices should be applied. The
development of information and communication
technologies facilitates their successful integrati
on different levels of university education. Using
electronic education platforms, students can
determine the pace, place and duration of their
studies themselves. The platforms are
exceptionally flexible and facilitate the
individualization of education with respect to the
needs of the student and the specific character of
the course. They give students an opportunity to
study in big groups but at the same time make

Such
omprehensive and conclusive, and regardless of

Mixed education implies a mechanical link
which is of low social and scientific order;

Mixed education is a type of new rather
than innovative education, which denudes
it of its real heuristic power and creative
initiative as not all novelty is a patent for
innovation;

Mixed education is supposed to change the
structure of educational content, which is a
component of the technology of education
rather than an overall change of education
and the social interaction with students;

Mixed education implies information
environment and sources as a prerequisite
for turning the educational platform into an
algorithmic rather than human space;

Mixed education is impossible outside
certain resources but only as a type of
economizing of time, means and efforts
rather than investing them;

Mixed education and its potential results
demonstrate the information level and the
way it can be acquired rather than a
spiritually motivated change in the
communication with students [1].

research, without claiming to be

possible for them to evaluate their achievementd'® Overlap between speculative thinking about the

individually. The immediate communication
between the instructor and the students through tg’é
electronic portal gives valuable feedback an 0

evaluation of the adequacy of the education, its 1. Concept and

usage rate, as well as valuable points of oriertati
for its improvement. The students, on their part,
have quick, easy and timely access to the course
content, the inventory for evaluation and testing,
and an opportunity for direct contact with the othe
participants in the education or with the instructo
Contemporary educational platforms for electronic
education present the course content in an
attractive way and adapt it so as to increase
students’ motivation. The present project is
oriented to the search for opportunities to integra
and adapt electronic education platforms to the
traditional university education of Education

13

concept ofmixed educatiorand the opinions of
udents as its users is concentrated in the
llowing basic fields:

technology are only
complementary and education is a suitable
social milieu for the scientific grounding of
their difference to be clarified,;

2. The conceptual defensef one educational

idea is a vision of a pending future which
brings with it not only expectations for

change but constructive criticism as well as
a part of its denunciation but as an
opportunity for us to be realistic in our
ventures without denying our will of

inventors;

The algorithmization of educational ideas
is part of their essence of reproduced
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knowledge, but the desire to be innovativeprocess is a major cognitive motive for learning

is only contained in the mission educatorg4], while “the cognitive motive is a component of

serve; a cognitive activity that is conducted in the
4. The philosophical interpretation of Presence of students’ interestbapanosa 2000:

education is a path to its occurrence as85). Studies in didactics and psychology define
concepts which can be put to practice putnterests as an important motive for human
may not always be proved becauseactivity. Drawing of Merdzhanova [5] and her
measurement is a marker in technology butinderstanding of interests within the personality
only the immeasurable can be ahead o$tructure, “interest itself includes a cognitive
time [1]. element; an active cognitive orientation

In the context of these issues, the realization iz)mmensurate with the goals of the individual.

mixed education at universities seems to be highl n';erecsr':zna:ae :C:ryga;nr:g %Tgraf:?mnplfh):e sct(;ucr:;greo;f
dependent on the leve| of motivation and interestlmg,, Integr]eét Iiesuat the Ibasis ofI the sub'L(jactive
on part of the students as its subjects as walhas ' )

its potential for information processing within theg?ilr'éaf”nodn %T t:é gﬁgdti'e.rrr'gf[',[\./,[esd’eaf:;dtﬁéoggwt.'es
integration of elements of electronic and individu : I Hvi

traditional education. performed a_nd the result_s o_btained. This leads to
the conclusion that motivation and interest are

fundamental constructs whose referents are

lll. - MOTIVATION AS A BASIS FOR A HIGH directly related with students’ attitude to the

QUALITY OF EDUCATION educational and cognitive activity and its results
Students’ motivation and interest is a basis fo(educational products).

the efficient realization of educational activities o .
Recently, attitudinal studies have come to be

Motivation lies at the basis of all humanassociated with a concept aftitude as a basic
activity, it is “a process and a state ChaI’aCtdl’izecomponent of the structure of competence (as a
by a variety of interactions and diverse variablepersonality property) integrated in the overall
(needs, intensity of penchants, stimulating value osystem of competencies. This preeminently
the goal, expectations of the organism, habituadperational level of attitude is directly relatem t
behavioural patterns, conflicts and controversfes astudents’ motivation for achievement. The
the motives, factors of the unconscious) whichmotivation for achievement in turn is a construct
functions as a regulator of behaviour” [2]. with the following referents: aspiration to success

It is unquestionable that the efficiency and “thdn ON€’s actions and a fair appreciation of that
uccess; inclination to solving difficult and

quality of learning as an activity and as a proces$ _ o _
is goal-oriented, active, constructive, situationalCh@/lenging tasks; aspiration to the overcoming of

adaptive, cognitive, practical and is thus a furcti higher-order difficulties; aspiration to receiving

of the motivation of the subjects, the learning€edback on one's own skills and abilities;

strategies they use, their learning inventory, rtheidSPiration to high standards [2]. This construct

participation in the methods, technologies, andmotivation for achievements) is crucial to the
forms of education. as well as their self-€fficient realization of mixed (traditional and

dependence” [3]. electronic) education at university, for the specif

character of its organization, and for its potdntia
Modern theories of education present learningo form and develop key competences.

motivation as “a state and a complex of diverse ) . L ,
incentives which serve as grounding and Thus, forming positive motivation, interest and

prerequisites for human learning” [2], while the@ttitude in students with respect to the activig,
motive for education is viewed as “a construc€an give meaning to cognitive situations related to
with its own referents: the things that provoke théh€ formation —and improvement of basic
students to learn and the significant reasondlansversal competences.

causes and goal-setting factors which orient the

individual to studying” [2]. In other words, IV." FOREIGN LANGUAGE TEACHING AS A
motives occur on the basis of needs, experiences, TARGET AREA OF STUDY

perceptions, concepts and persuasions and are During their first two years of study Education
subjectively presented in feelings, proclivities,majors at South-West University are supposed to
desires, aspirations, interests, ideals and dreamsaster a complex of skills, competencies and
[4]. For this reason “the educational and cognitive

14
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theoretical knowledge of linguistic categories at
three levels:

e communicative level, reading and
listening comprehension (abilities to
perceive and get ideas across, prese
attitudes and points of view, discuss topics®

Module 2 combines lexical and grammatical
exercises. The lexical exercises are of the same
types employed in Module 1 but the lexical items
practised here are of a higher order of complexity
&nd imply a more proficient use of English. They
re complemented by grammar drills which

of social and cultural nature eXpressexercise students’ competencies in the following

preferences, attitudes and opinions);

e structural level (master language
categories such as tense, aspect, voice,
possessive case, number of the noun,
expressing gender at the morphological and
syntactic level; noun-pronoun and noun-
verb agreement; forming different types of
messages -— declarative, interrogative, °
imperative, exclamatory);

e semantic (vocabulary) level (acquiring
knowledge of the correct use of lexical °
units both on word and phrase level,
learning to  differentiate  between
commonly confused words; learning to
make relevant noun-noun, noun-verb,
adjective-noun, and adverb-verb e
combinations; making correct use of lexical
units with dependent prepositions and of
polysemantic words; learning how to place
groups of words in their relevant
categories).

The educational content of the Moodle English
course as an object area of this study is entirely
oriented towards the mastering of the above skills
and competencies. It is divided in two modules.
Module 1 treats problems with word groups,
words commonly confused, correct use of °
prepositions, synonyms, antonyms, phrasal verbs,
fixed phrases employed on certain social
occasions; phrases and expressions necessary for,
day-to-day communication. The types of exercises
which present these lexical categories include
cloze tests (the students complete a missing word
to form a sentence or phrase); multiple choice
exercises (a single target word out of a choice of
three or four is selected to form a sentence);
synonym and antonym exercises (students are
invited to pick the most suitable synonym or
antonym of a specific word); word group

fields:

the English tense system (the present
tenses, the narrative tenses, the future
forms in their proper contexts);

passive transformations (active and passive
voice);

guantifiers and determiners (using the
correct article of quantifying adjective in
specific contexts);

forming questions to specific words in the
sentence (interrogative messages);

subject — verb agreement (changing the
narrator of a text);

using the correct pronoun (subject, object,
possessive or reflexive) in the sentence
based on contextual clues;

modal verbs (choosing the correct form of
the modal verb to complete a sentence

expressing  request, permission  or
obligation);

turning base forms of adjectives into
comparative  or  superlative  degree

(sentence completion);

reading comprehension exercises with
True/False  statements to check
understanding;

connecting ideas (expression of cause and
effect, contrast, similarity, concession, etc.
through conjunctions and conjunctive
adverbs);

summary skills (summarizing the key
points of texts).

V. DESIGN OF THE STUDY

The basic components of the methodology of

exercises, which invite students to categorizéhe study are directly related to its design and
lexical items according to a certain criterion;realization. The object of the researchnmxed
matching exercises in which students have tgelectronic and traditional education) at univeysit

combine nouns and verbs, nouns and adjectivelgvel The specific research

issue the paper

adjectives and adverbs or verbs and adverbs tmdresses ignotivation dynamics and students’
form meaningful phrases which are then used imterest of Education majoris the process of this

sentences.
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The exploration of their motivation and interestdynamics, we also use a Test for learning
is conducted in the context of foreign languagemotivation designed by T. D. Dubovitskaya so as
teaching. The contingent of the study includes 3%o evaluate the level of motivation to study the
students in the professional sphere Educatiogpecific discipline [8]. Rather than explore the
Science. The goal of the study is to diagnose thmotivation for educational activity as a whole sthi
learning motivation and interest of students in théest inquires into the specific character of
course of mixed education. educational motivation manifested in studying
To achieve the research goal and solve th oncrete courses. T.he methodo!ogy consists of

wenty statements with four possible answers for

issues it poses about the survey of StUOIenteach one of them (correct; fairly correct; fairl
attitudes to mixed education (their claims,. ' y ’ y

motivation, and interest) and its results, we use lcorre ct incorrect).The  content o the?
Study chart of the level of motivation the questionnaire does not offer statements concerning

process of the activity and Zest of learning the personality of t_he instructor. Studenf[s arg/ onl
motivation supposed to descrlbe how they feel during a_class.
The target audience of the methodology consists of
The inquiry into the educational and cognitivelearners after 12 years of age, who are eligibte fo
motivation, students’ claims and interest isself-reflection and self-evaluation of the type
conducted on two levels: suggested by the author. The test is translated and
adapted for Bulgarian students by S. Stoyanova
and its validity and reliability (criteria and
constructive) have been substantiated. In the
author's own words, “the adapted test has good

o . psychometric rates and can be used to measure
* Students’ motivation level with respect t0 |earning motivation” [9].

English is explored in a course of studies

» During the solving of a foreign language
drill, diagnostics is conducted through the
study chart of the level of motivation in the
course of the activity;

during which the research is conducted. VI. MOTIVATION DYNAMICS IN THE
The study chart for the level of motivation CONDITIONS OF MIXED EDUCATION
consists of an introductory part with instructions (EXPERIMENTAL STUDY)

for the evaluation and the completing of the The goal of the diagnostics is to test the degree
handled with the help of a 7-stage evaluation scalggycation (as registered by testing and

inwhich the answers vary in the following gpservation) affects the motivation for studying

sequence: completely agree (+3), agree (+2), agregglish language as a university discipline.

rather than disagree (+1), neither agree, nor

disagree (0), disagree rather than agree (-1); In the course of several classes, students are

disagree (-2); completely disagree (-3). assigned tasks and tests of their own choice.dn th
] _ _ _ meantime they fill out the chart (questionnaire).
The questionnaire is designed by V. K.The person proctoring the experiment determines

Gerbachevski [7] to diagnose the components Gfe stage of their work upon whose completion the

students’ claims directly during the activity. The , _ ,
questionnaire meets the requirements for 1he extent to which the students manifest their
objectivity, reliability and validity. It is compted ~ Féactions to their success or failure in _solvmg th
by the students in the course of doing a specifi£dsks (high, moderate, low) and the increase or
task via the electronic educational platform. Thelecrease in their desire to continue working age th
researcher proctoring the experiment determinesk@sis for determining their level of motivation
specific stage of the tasks upon whose completioiuring the activity. The experiment prioritizes the

the students fill out the chart and continue wogkin analysis of the motivation for achievement, which
on the other tasks. occupies an important place in the motivational

, , , _ regulation of the process of education by strongly
The aim to be achieved in using theaffacting the goals, the content of the activitibs,
questionnaire is to study the level of studentsefforts made by students and is thus crucial to the
motivation in the course of the activity. individual behavior of the learner in the specific

To accomplish this goal and to receive a moréituation.
comprehensive picture of the motivation
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The analysis of the results shows that 65% ofjuite a complex process incorporating a variety of
the students studying English as a foreigrfactors which regulate and lead individual actions
language are indifferent to their results at then the course of education, its exploration in the
beginning of the experiment and only 25% of thentontext of mixed education leads to conclusions
are interested by the tasks. More than 65% wouldbout students’ attitudes towards the activitieyth
do anything else rather than participate in thgerform and their results.

experiment. At the end of the experiment, only To establish the correlation between students’

10% are indifferent to their results and 78% ar : . .
intrigued by the tests and tasks presented in the ccess I solving the tasks assigned as pareof th

electronic platform of English language educationeXperiment and their motivation rate, we usethe
At the be pinnin of thegex erimgent965(V of themethOd because the empirical data are presented
ginning P ST 9970 by variables of two scales — ordinal (success) and
students are indifferent to their achievements inal h I hich i
while 84% of the contingent at the end of theﬁomm’?1 (the motlv'atlon. rate whieh 1S
experiment find it important to succeed. There is reeminently characterized in terms of its quality)
P P ' we formulate a zero hypothesiH¢), according

;lcesg;g::]t tigd\?v?]?gh”:gztct}f ;n?r?(/asitﬂemg ;(?[S;Jrl]t?o which there is no correlation between students’
9 uccess and their motivation rate in the course of

?heegmvr\;:)nugl dof;ﬁh%usttg?)t'hgagﬁ d%()e;ei)?r:ﬂreﬁrintthit:k ixed education, then the alternative hypothesis
y ' 0 ostulates that such correlation exists. The

that they have a chance to succeed. These resUlts . . o )
are partly related to the emotional attitudes ef th :l‘?;pérzlc%{mci?ee;crzac:tjlggczz(g (’;2()3 Y-P;]%Og:)e;g??;%n

biee o ek vt 1 e ousg oBetNeSn e tnoretcal and the. emprca
characteristics of the hypotheg‘g’éﬂnp >y% (7,32 >

mixed (traditional and electronic) education. 4,28), gives grounds to reject the zero hypothesis
76% of the informants show indifference at theto the advantage of the alternative one, which

beginning and they are not interested in whethenmeans that there is a correlation between students’

their results will be better than those of the odhe success in the context of mixed education and their

This indicates that they are not inclined to searcimotivation for achievement.

for alternatives to real success in solving th&gas

and tests assigned to them. All this is also lintced The diagnostic motivation test designed by

ql?]ubovitskaya is not intended for the study of
. otivation as a whole but for the character of the
— 0,

the tasks — 86% of the informants at the end of th amning motivation in the context of specific

study want to avoid having low results, while only .~ . . o
; R o disciplines. As indicated above, the methodology
)
167 i i o mpcrant o e begring Wiebomprises 20 proposiions wih & possie
results of 750‘; of the students gt the end of ?hanswers: correct; fairly correct; fairly incorrect;
. 0. 0 . fhcorrect [8]. To simplify the analysis, we have
experlment, while only 15% of their peers Wamtreduced the possible answers to two: correct and
their achievements to be among the best at thﬁ
. incorrect.
beginning.

. A The factor analysis of the test preceded by a
Despite the fact that at the beginning and at the, i iation of its validity and reliability in

0,
o ol e researh as many o oot of he SR aran condtions [Sows tat he fems
’ ontains can be generalized in three categories.

65% of them are motivated to do their best Gy "t “one includes items related to self-

accompllsh '_[he goals, while at the beginning onI3€1wareness, self-realizations, and self-dependence
19% are willing to do so.

in the study of the discipline as it corresponds to
The results obtained in the course of theahe proclivities of the individual and a tendency
experiment measuring the motivation rate in thdéor serious dedication to the subject during the
process of mixed (traditional and electronic)students’ leisure time. This category can be
education of Education majors are thus statisticallentitled “I study because | like it when | cope hwit
significant and give a comprehensive presentatiodifficulties and learn more about myself’. The
of its influence wupon the motivation for second category includes items pertinent to the
achievement in general, which is of crucialstudents’ interest in the course, the study of
importance to the overall educational motivation atifficult problems, the desire to understand the
university. Although the study of motivation is essence of the educational content and the

17
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importance, value and necessity of the knowledgthe exploration of the opportunities of mixed
it gives. The third category incorporates itemseducation at university is conducted.
associated with the requirements of the instructor,

tsr:Je ellf\l;]i\;\lilcl)l:]n%?i?g i;Ztritéjt?r/’alvc\)lr?;kl?agckucr)‘fdzr ;[Qte research, the criteria presented above are reflecte
P ’ e indirectly in an observation protocol specifically

when the student is not prepared for class, _.
difficulties in the study of the discipline which JcSigned for that purpose. The results are thus

. . processed and reduced to the following indicators:
imply a necessity to work harder.

Taking into consideration the goals of the

The analysis of the results of the survey *  students’ interest;

demonstrates that at the beginning of the < their positive attitude and readiness to

experiment only 23% of the students consider participate in the process of mixed
learning as something they like because they want education;

to succeed by themselves in the venture. All &is | iy attitudes and emotional experiences in
related to self-k_nowle_dge an_d self-_reallzatlon, as the process of solving the foreign language
well as to coping with their foreign language tasks using electronic platforms as well as
education on their own and the interest that their desire to use them at home while

accompanies the process as it corresponds to both studying for the subject.
the proclivities of the individuals and their _ , :
studying in their free time. The percent of the Figure 1. shows the dynamics of students

students who do not consider studying to pdnterest in the course of mixed education. It is

likeable is rather high at the beginning of thec!€ar from the graphics that there is a steady

survey — 89%. Employing the opportunitiestendency for it to increase and adapt.
Offered In the course Of m|Xed educat|0n, StUdent Motivation dynamics in the course of mixed education
show a tendency to increasing their interest. At th
end of the experiment 60% of them study becaus
they like it.

The second category of items is related to thg

interest in studying a foreign language when

supported by electronic platforms, the solving of ¢ °| *

difficult problems, an aspiration to understand the P

essence of the educational content and the value Studyweek

the knowledge it contains. An increasingly higher rigure 1. Motivation dynamics in the course of mixsed eduarati

number of students become aware of the efficiency

and usefulness of learning — 92% at the end of the In summary we can say that during our

experiment as compared to only 39% at theedagogical observation and in the context of the

beginning. conclusions made in the process, an increase in

The application of electronic educationaIStuqemS, interest to foreign Ianguage edu_catlon is

platforms at university also leads students to-a rreg_lstered in the process of m_lxed education. T.hls
Sndicates that by employing this type of education

ﬁ\éal.l:]itﬁ 'g}ethéoée :rfmt:r?;r75|33té?frt12r,ﬁ fgnst%iit is possible to positively affect the students’
ginning Xper 0 "% eadiness to participate, to study on their own and

Ztnu(?ggg t;?ﬁ;gfﬁﬂf%?g 'nzz;igtgtmgle a th to develop a positive attitude to their educational
0 PP ' activity and its results.

The third group of items is associated with the
requirements of the instructor, his/her supervision REFERENCES
lack of anxiety when the student is not prepar€fl] B. rsmiicka, H. Ilankos. Konuenryamsawms —w/m
for class as well as difficulties in Studying the TEXHOJIOTH3AIMS Ha HIEATA 32 CMECEHO 00yueHne (KIacHuIecko

T . . . U eJeKTPOHHO) BBB BHCIueTo yuwimmuie. B: cr. Crparerun 3a
dISCIpIme’ which IMposes a neceSS|ty for the obOpa3soBarenHara 1 Hay4yHara nonuruka, Ne5, 2012, (383-396).

student to work harder. [2] TIn. Page. OOma yyninuigHa IUAAKTHKA. YHHBEPCHUTETCKO
nzparenctso ,[laucuii Xunennapcku, [lnosaus, 2005.

30

Units of motivation measurement

The reSUItS Obtalnedln the Course Of the StUd IIn. Pa):[eB. OCHOBI/I Ha BBTPCIIHUA YYHIIUIICH MEHUIKMBHT.
correspond to a new vision of the deS|gn of the VHuBepcuTeTcKO — M3matenctBo  ,llamcnit  XuseHmapcekw,
educational environment, a different role of the  !losaus, 2008,
instructor in this environment and a change O{v.4] JI. eces. Ilenaroruvecka ncuxoiuorust, Ackonu, Codust, 1996.
motivation for studying the subject within which
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ELECTRONIC MULTIMEDIA TEXTBOOKS:
EXPERIENCE AND PRACTICE
DEVELOPMENT

|. Stetsenko, E. Yashchuk

Taganrog State Teacher Training Institute of ACRekhov, Taganrog, Russia
istetsenko@mail.filE_yashuk@mail.ru

Abstract The graphic interface and the structure of » choice of the individual rate of learning the

developed and examined multimedia tutorials on triming material, receiving individual consultations
areas of the institute are described and presenteih with the teacher:

details. The advantages of using electronic means of

learning are studied. « the possibilty of organizing and
participating in conferences, topical
. INTRODUCTION webinars, group discussions, group projects

implementation;

the possibility of organizing and passing
through the master classes by leading
experts;

the possibility of organizing and

conducting corporate training, etc.

The law "About Education in the Russian
Federation" (Federal Law Ne 273 from
20.12.2012) gives the following definition of "e-
learning" (EL): "E-Learning is an organization of
educational activities with the use of information
contained in databases and used in the
implementation of information and educational To up-to-date, it is impossible to imagine a
programs that provide processing of informatiorclass without the use of information and
technology, hardware and information andcommunication technologies (ICT).
telecommunications networks, providing theAccompanying the process of training with
transmission on the communication lines of thigpresentations, animations, multimedia (audio and
information, the interaction of students andvideo), demonstration the results of processes
teaching staff" (Article 16) [1]. modeling and phenomena, the use of interactive
textbooks and reference books, dictionaries, work

E-learning environment greatly gxpa_mds thqn the systems of distance learning is becoming the
range of methods and forms of organization of th?\orm and even the requirement of modern

educational process. education system.

The main advantages of e-learning include: The use of e-learning in the educational process

e access to education: there are no obstaclés not just a requirement of the time, but an
in the form of geographical distance, theunlimited possibility in improving the quality and

possibility of training in all educational effectiveness of educational process.
institutions; , .

- opportunities to get education without To prepare materials, ‘scenario dgvelopment
leaving the job; and structure of electronic multimedia teacher

* opportunities to get education for peopleeduca_tion’ inour opinion,' should ha\{e the
with disabilities: following competencies (Fig.1).
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In order to address issues related to the use of

Educator '

multimedia

content development, scenario and th
structure of the electronic textbook

A 4

work in MS Word

draw tables, graphics, diagrams in MS Excel

work out and design presentations in MS PowerPuosd,
multimedia elements

development and preparation of multimedia

modeling of objects and processes

develop electronic tests, set up a bank of teststérl) in
accordance with the requirements of didactic tegiplKnowledge
the requirements for TI, typology of

J

A 4

content development in accordance with the edutaltistandards

~N

J

A 4

N
know the basics of instructional and pedagogicalgieand be able
to apply them in practice

J

Y

successful work in the Internet. Knowledge the deangines,
principles of search, analysis and storage infaonat

Figure 1. Set of competencies required to develop electnoniltimedia textbooks

information and communication technologies in
education, VPO "TGPI Chekhov" in April 2011
was a laboratory problems of informatization of
education (Laboratory).

The main directions of the Laboratory are:

carrying out research work in the field of
education informatization;

to use information technology in the
educational process;

assist faculty in the development of
electronic multimedia training materials
and courses;

formation information educational

environment of the university.

The modern system of training students can not

training of teachers, educators and student®ly on the use of traditional textbooks and
of educational organizations opportunitiesmanuals on paper due to their loss of a number of
didactic properties.
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The introduction to the educational process of
e-books allows:

to set multimedia materials (pre
video, audio);

to improve the quality of education through
the use of innovative training tools;

to develop fund assessment
allows you
educational

to increase students' interest in the studied development(intermediate, final t

subjects;
Developed by professors and mem
toIaboratory of the Institute multimedia
textbooks have a unified interface
to increase availability of training presented by three areas [4].
materials (for example, for students who
combine study with work);

to provide students with access
additional sources of information;

to update the content of teaching material
based on the latest achievements of science
and technology;

sentations,

tools that

to value the quality of

material
est).

bers of the
electronic
which are

Introductory Middle English (1100-1500)

Data = — In 1066 William the Conqueror, the Duke of Normandy (part of modern France),
tﬁ'ﬁgﬁm’;ﬁﬂg’&ﬂ? :f:a'ﬁ?.m invaded and conquered England. The new conquerors (called the Normans) brought with

Co gf:o&gﬂ'véil;ft !'rges ﬁ?:w igél;lﬁﬁ‘s = them a kind of French, which became the language of the Royal Court, and the ruling and

Contents T w‘“‘ﬁfm;? ot e e || business classes. For a period there was a kind of linguistic class division, where the lower
That in oure fir fie fil bakward aSovwn. classes spoke English and the upper classes spoke French. In the 14th century English

1. History of the 2And up fe sterte as Sooth a wood feon : A e ; i . i :

L History of the 2And with fis fist e smoot me on the hHeed became dominant in Britain again, but with many French words added. This language is

origins and That in the floor 1 fap as § were foe. called Middle English. It was the language of the great poet Chaucer (c1340-1400). but it
2And whan o stille that I Gy, . 3 > 3 =

development of 1?: was ug;’;”:’.ﬁ?m?%l 35:\;: fr';gtﬁm‘:‘ﬂ', would still be difficult for native English speakers to understand today.

English 4 Tl atte faste out of my swough 1 braide:

E @ fastou slain me, false thicf?” 1 saibe,

- "And for my (and thus hastou morSred me?

1L Old English (450 €r 1 be Seed vit wol I Risse thee.”

21100 AD) An example of Middle English

=~ by Chaucer.

II1. Middle En:

(1100-1500)

IV. Early Modern

English (1500-1800

V.Late Modern

English (1800- N . .

Present Middle English literature

5 In the 12th century, a new form of English now known as Middle English evolved. This is the earliest form of English literature

Qources which is comprehensible to modern readers and listeners, albeit not easily. Middle English lasts up until the 14705, when the Chancery

i

[e[zleTa o™

On the top of the screen there is a title of amn it and the left mouse button.
electronic manual and the author’'s names.

On the left there is a content in which theseCt'onS of educational material.

student can choose a specific section by clicking
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Introductory Contents
Data L. History of the
—— origins and
development of

Contents English |
Sources IL Old English (450
— 1100 AD)

rmation IIL. Middle English
about authors (1100-1500)

IV. Early Medern
English (1500-1800)
V. Late Modern
English (1800-

Present

In the central part of the window there is inforioatof the chosen section.

0ld English (450-1100 AD)

The mmvading Germanic tribes spoke semilor lnguages, which in Britsin developsd mto what we now call Old Engish Old Enghsh did not sounc

hf&r‘]‘ FE 5 qRD}x or look Bee Enghish todny. Native Enghah speakers now would have grear diffculty understanding Old Engliih, Nevertheless, about half of the mos

commenly wsed werds i Modem English have Old English roots. The words e, smrong and water | for example, derve from Ofd English Ol

g g bk ynernd :
from 57 s s el Engfish was spoken untl mound 1100,
e el 0 (Y e ey “Oid English Beerature” (sometimes referred to a3 "Angho-Saxon Berabwre”) encompasses Bteranme written in O Englsh (also caBed Anglo:

gl sy sl b
"“""‘P‘Wmlﬂ‘;.ﬂ Saxon) & Anglo-Saxon England from the Tth centary to the decades after the Norman Conguest of 1066. “Cadmon's Hyme®, composed in the 7t

Part of Beowulf, a poein wrillen
in Old English.

centary according to Bede, is ofien considered the oldest extant poem in Englsh, whereas the later poem, The Grave is one of the final poems writter
in Old English. and presents a transitional text between Old and Middle English. Likewise, the Parker Chronicle contimes unsl the 1 2th cennury,

I The poem Beowulf, nﬁto&mbﬁmdukﬁondcmdwshh«m it the most famons work of Obd English Berature. It survives m a singh
y mumluwmaslk\g\\d&\dﬂi Its comyp byan poﬂudwdb«\wcudrsﬁwdvhnwbllw:m 1731

Cotton. The poem fell into obscuricy for decades, mdti exmistence did not become widely known apﬂ\ni #twas printed = 1814 in an editon prepared by

M the [celandic-Danish scholar Grinmr Jonsson Thorkeln

The presence of a testing unit allows control of - date and time of the test;

the knowledge and includes:

» modules offered for topic study ;

- the number of a group;
- the name of the module;

* bank of questions to the modules; - the numbers of questions that have
« database "Statistics" which fixes: been given wrong answers;
- final score.

- surname, first name, middle name of
the student;

7l Statistics

20.01.2012 17:36:58

Dateand time

Name, suname Group Modulus Wionganswers Scoe

[w
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“Wrong answers” allows the teacher to define
topics which caused difficulty while studying
them.

The work with test programme is realized on
two levels:

» for students (doing the test);
« for the administrator/teacher.

Teachers can :

7' Database edit

create new modules;
edit banks of questions;

analyze the results of the test through
access to the base of data “Statistics” and
also delete it when complete work with the
course;

change password if it's necessary.

EER

Put in modulus name [History education
Question rumbar [ 1

Question

Which of the ancient Greek phjicsophsrs put forward
the idea of consistent state sducation systam?

answer 1 7

| Aristotel
answerl | [ _S ocrat

Platon

answer 3 [

answerd4 . Democrit

[~ v |w]je|=]a]

Password change

Open Close |

Newm"d“l“..] Current resnlts |

Developed manuals contain media blocks ireducational environment of the university which

which authors place audio, video, presentationwill

improve  quality, effectiveness and

corresponding to the subject of studied discipline accessibility of education.

One of the advantages is an ability to attract
students to the development of e-learning. Fog;
example, the most interesting are presentations,
modeling results, animations, showing physicalf2l
chemical and other processes can enter the
structure of the corresponding edition from thgg
point of view of design and presentation content.
This approach allows to stimulate research
activities of students on the one hand and forms
information and communication competence of4]
future specialists on the other hand.

All developed electronic publications are
assessed by experts in the field of e-learning arld
are registered in the Federal State Unitary
Enterprise Scientific-Technical Center
"Informregistr" by assigning the state registration
number.

Development of electronic multimedia training
is one of the stages of information formation
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Abstract — Our department is responsible for teachig ‘N the software development process
about 100-150 students at each subject a year. Iii$  ghstractions play a central role. An abstraction

paper, we propose the improvements of learning and " th f bl d lud
exercising processes introduced with emphasis onusent ocuses on (he essence ol a problem and excludes

project assessment and UML language skills. The the special detail;. Abstractions .depend.on many
improved content consists of the basic course struze  factors: user requirements, technical environment,

implemented in LMS (Learning Management System) gnd the key design decisions.”
Moodle and the extensions (supporting material)

implemented as external course material located imur Abstraction is one of the key skills we focus on,
knowledge transfer project depository. because without abstraction one is unable to model
either software architecture or software behawor.
. INTRODUCTION software engineer (beginning with the most basic

Teaching software engineering is a task for théevel) cannot miss these skills.

teacher, where the improvement of the learning As many other subjects, our SE basics course is
content is a daily routine. We also agree withalso implemented using automated assessment
Liesbeth Debruyn, who expressed the followingools such as LMS Moodle. We decided to assign

thought on twitter: several tasks to the students to make the semester

“As one thinks differently so one practicesCOIOrfUI'

differently.” Classical features of the LMS are:

For us, the above sentence expresses the ¢ Course material management,
freedom of the teacher to adopt the course material
to the students’ skills. On the other hand-side, th
goal of each teaching subject is to provide the e« Tests.
students with new skills. The general goal is to

. g Management of enrolled students is also
]E;Zl\fjeastttjhdeegasdvg:Thzog%?;‘zble skills in the Se(ﬂ%tepossible, one can create groups based on the

schedule, e.g. a group for Monday 7:30 AM, but a
As Sommerville presents in his book [1], reasonable grouping would be the one based on
software engineering (SE) is a wide discipline, seeam membership when solving the software
only a selection of topics could be presented durinengineering project.
one course. To avoid significant incompleteness, TS .
o Our motivation is to use but also to extend this
lower detail is used to have the larger set of the : .
: . . sSystem by e.g. new types of questions. In this
topics covered, mainly using [2], [3], [4] and &3 : .
;=D aper, we show our improved course and point out
referred resources. The selection is based on the

. . the possible extensions of our concept.
broad topics coverage presented in these sources.

Assignments and

We also need to teach abstractions to th The paper continues with the introduction of our
. X X %E Basics course. Next, Section Ill presents an
students, i.e. to make abstractions while

understanding the problems. This will help to stath'ght to_an editor based on the jSUML2 library

the right goals of the project and also to stagseh ?6]’ [7]. Finally, we point out possible merging

goals in a proper way. About abstraction, authorgg!nts be(;ween the LMS Moodle aqd the jSUML2
of [10] present a brilliant description: editor and suggest an even newer improvement to

the course.
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Il.  THE SEBASICSCOURSE

B. Lectures

Familiarization with the methods and tools used Lecture topics are as follows:

in software projects is the goal of the subject,
which is expressed by the content of Fig. 1 where
several course materials are shown in thevéek

of the semester related to UML modeling and
diagrams, and the (Rational) Unified Process.

1.

A. Course Objective

Students gain skills and basic knowledge about
the software lifecycle, and processes, methods and
tools of software engineering used/applied during
this lifecycle. Students also gain skills related t
modeling and working with CASE tools and with
tools for software project management support.
Absolvent will be able to work in a team in
software development during requirements
gathering and  -processing, design and
implementation, testing, maintenance and writing
documentation. The skills are required to
understand the role and responsibilities of project
managers in a software project. This last aspect 9,
increases the adaptability of the absolvent in the
practice.

6.

There is no objective related to programming
skills, because there are another subjects, which 10.
will do that. Our previous experience with 11.
teaching programming is included in our works [8]
and [9] related to the Java programming language,
other authors are mainly focusing on programming
too such as Simon et al. in [11]. Software
engineering is not programming, or at least not
only programming. Software engineers should
have a generic and complex view on software.

Prehl’ad témy

5 Sylabus and conditions for credits/exam
£ Osnova predmetu a podmienky ukontenia

T Stavove diagramy

% Diagramy Interakeie

£ UnL-suvislosti medzi modelmi
& Unified Process

& RUP

5 Class diagram - info

£ Class diagram - priklad

Software life cycle models, use and
importance.
Structured analysis/design tools and
methods.

Modeling of data, processes and control.

Structured methodologies of analysis and
design.

Object modeling, UML, static and dynamic
models, methodologies based on UML.

Dependences between models, consistency
of models, model driven architecture
(MDA).

CASE systems, classification and use.

Software physics, cost and time estimation,
methods for cost estimation, Constructive
Cost model — CoCoMo.

Project management, planning and
development of software systems, formal
methods for project planning and
evaluation.

Project team structure and management.
Project documentation.

OE

& UL Dynamic hodels (tutorial sparxsystems)
&g UMLE.3 Structural and Behavioral Models [tutorial sparsystems)

= uml_3 Behavioraltodels_en
£ uml_3_Behavhdod _STD_ACTD en
= uml_4_depen_en

Figure 1. Sample part of the SE Basics course
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C. Content of Seminars and Lab Works 9. Consultations and presentations of projects.

1. Analysis of the existing system - 10 Final presentation and defense of the project
specification of user requirements, model of
the environment of the system. D. Tasks

1. The project system or subsystem using a
CASE tool, create a prototype system or
subsystem (team of 3-4 students).

2. Introduction to the CASE system - user
interface, main functions.

3. The use of modeling tools for creating a 2

data model. Conceptual data model. Essay on specific topic with the issue of

software technologies in the form of

4. The use of modeling tools for creating and presentation (electronic format only) with
managing functional and control models of the mandatory sections:
systems, dependences between models. a. Introduction,
5. IntrodL_Jction_ to the _unifie_d process b. Basic concepts,
g/z?:&ng with use of object-oriented CASE c. Bibliography,
_ _ _ d. List of three questions on the topic and
6. Object analysis of user requirements - use three questions to the lecture topic
case model. before exercise, which will showcase
7. Objects and classes, modeling based on award. Questions will be drawn up a
class diagram. draft response to the 3-5 test, with at
. . _ . _ least one answer is correct and at least
8. I\/_Iodelmg object b_ehawor - interaction one wrong.
diagram and state diagram.
#Diagram actions e T |
Class diagram |{
# Delete object
7 Delete all chijects
“Diagram elements atkang hama
P Interface Mame (0
H class =
% Component ! o
E mterface \\ :
El Package \ |
B Package container |
A\
/' Generalization \ |
i Association \ :
o Aggregation \\ I
v Composition Package name j |
7 Dependency il lN
asshame
! Realization
i Usage 7
i Package merge f}
1 Package public import i
a : . : «component:
.'A  Package private import Coneerieht, Narie
% Note
& Anchor
#Course actions
< send

FIE  Save as PNG image

Figure 2. Our version of the jSUML2 editor for UML Class Diagns
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£

Figure 3. Outputs of our version of the jsUML2 editor in loem of different UML Diagrams

different tools. Some of them are results of rexers
lll. - THE ML EDITOR engineering instead of being the result of thegtesi
This editor is developed by a small group ofprocess, which is a bad habit and should be
programmers in Cordoba, Spain [7]. Ouravoided. The unified editor would solve this
contribution is in the personalization of the edito problem.
interface to the needs of the integration into LMS
Moodle. The actually modified interface is
presented in Fig. 2 and Fig. 3.

Another results are the results of the software
projects, which are aimed to be used in different
subjects for analysis and measurements.

There is no diagram type selection but a
selected one is shown to the user with th
corresponding toolboxes:

The content and structure of the lectures could
Be also improved by adopting new and sound fields
of software engineering and software development
» Diagram actions — delete single object anduch as agile development and project management
delete all objects (clear diagram). methods. Some of these methods are described in

. Diagram elements [7] — represent type-the book of Abrahamsson et al. [12].

specific menu. We discussed renewed lecture content for the
. Course actions — the part, which will be COUIsE, which is still in discussion process, but

redesigned and reworked in the close future2fter finishing that process, the new course
structure will be sent for evaluation within the
accreditation process for the Informatics Bachelor

IV. RESULTS ANDPOSSIBLEIMPROVEMENTS ) :
o ~ Study Programme for the next accredited teaching
The editor is already a result of our teaching,erigg.

process evaluation, which comes from the
experience with student assignment reports. These
reports usually include UML diagrams drawn in
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THE IMPACT OF DIFFERENT SCIENCES
TO UNDERSTANDING THE NETWORK OF
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Abstract — For better understanding of the complexy of developing partnership. In this process, various
the network of relationships, it is essential to kaw and phenomena connect: individuals' behavior, their
understand the influence of different sciences asell as - - . . - '

the actual contributions of respective theories witin these !ntentlo_ns' mumal communication, b?llef SySt_emS'
sciences to the explanation and understanding of ¢ Iideologies of different groups, that is, the widest
theory of relationship networks. The paper presentsa  possible range of aspects of a society and its
survey of essential findings in respective areas vdh have  jndividuals. In the course of social interactidme t
influenced the network of relationships on the inte:  papa taristics that lie in the very core of human
organizational markets. We have to be aware not oylof . s \ .
the fact that it is the individuals who determine he Nature are expressed in: individuals' behavior,
relationships between the companies, but also of ¢h Social values and norms shared by the individuals,
limitations of such relationships, and consequently as well as the subconscious psychic structures that

recognize the importance of the intersection of the are reflected in the individuals' emotions and
relations between the companies and the relationetween A .

the individuals. This paper presents interdisciplinay mOtl\_/at'on_' The system of [nte_rperson_al
approach to the network of inter-firm relationships by ~ relationships develops through social interaction

different sciences. It also gives us the basic infoation on  characterised by trust, loyalty, collaboration and
how and with what tools should we start carrying otithe an exchange of information. In turn, the
analysis of the relationships network. interpersonal relationships strengthen
communication and make it possible to resolve a
I.  INTRODUCTION functional conflict and learn from it. This alsosha

It is becoming increasingly clear that we car® POSitive effect on the strengthening of trust
not holistically analyze the relationships everis o Petween partners. We deal with constant
the inter-organizational markets by studying thaénteractional influences among the aforementioned
individual relationships alone; the research of0CiO-psychological variables.

networks of relationships is much more To understand the network of inter-firm

appropriate. Dyadic relationships have to begelationships, it is essential to know and
studied in a context of a much larger group ofinderstand the influence of different sciences as
relationships between the companies that form thgell as the actual contributions of respective
business context of a dyad in question. Everyheories within these sciences to the explanation
company is nowadays included into a networland understanding of the theory of relationship
consisting of 10, 20, 100, 200 and sometimes evefetworks. The main purpose of this paper is
more companies. Therefore, it has become mudherefore to present a survey of essential findings
more difficult to identify a common goal. The jn respective areas which have influenced the
possibility of potential disagreements increases thnetwork of relationships on the inter-

network's vulnerability, and there exists a largeprganizational markets. We have to be aware not
number of interdependencies between the partneignly of the fact that it is the individuals who

A very complex network of relationships needs tQjetermine the relationships between the
be managed. companies, but also of the limitations of such

Personal relationships and reputation amongg'ationships, and consequently recognize the
actors play an important role in the simplification/mportance of the intersection of the relations
and improvement of interpersonal relationshipsP€tween the companies and the relations between
By working closely together, individuals from the individuals. Next, we shall focus on the
different companies create and change thiterdisciplinary nature of inter-firm relationskip
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II.  NETWORK OFINTERPERSONAL sociology, psychology or law, but also in exact
RELATIONSHIPSFROM THEVIEWPOINT OF sciences. These are becoming increasingly
DIFFERENTTHEORIES important, since they provide suitable

We posit that economics organisationalmethOd‘)logies for the research into inter-firm

science, sociology, social psychology, politics and€lationship networks.

law are not the only sciences that research the Agency Theorys one of the subfields within
nature of relationship networks, as it is generallthe so-called new institutional economics. It is th
stated by researchers in the business literatdye [¥esearch direction of new institutional economics
[2], [3] but contributions made by exact scienceshat focuses on the ex-ante mechanisms presumed
have to be added to the aforementioned concepis guarantee the efficient functioning of a

of the interfirm relationships  research.company. The other research direction of the new
Mathematics, for instance, makes the analysis of i@stitutional economics is transaction costs
relationship network easier by providing suitableeconomicswhich focuses on the ex-post aspect of
mathematical methods; statistics and its modelgansactions between the two sides. These two
enable us to understand the present state assvelltheories have in common that they both
the dynamics of the network of relationships; andubstantially contribute to the explanation and
computer science contributes to the research wifinderstanding of efficiency of the marketing
its advanced packages designed for the analysis @flationships organisation. In addition to the
large relationship networks. aforementioned theories, we shall present the

What is therefore the interdisciplinarity of the SOciologists’ - contribution to the analysis of
an interpersonal relationships network? This idnterpersonal relationships network througguity

schematically presented in Figure 1. theory, as well asthe contribution made bgcial

: . o : psychology
The inter-firm relationships network is rooted

not only in economics, organizational sciences,
SOCIOLOGY AND } LAW EXACT ]

ECONOMICS ORGANISATION
SCIENCES

SOCIALPSYCHOLOGY

J iy} I g

Mathematical and
Agency Network Theory Equity Theory Statistical Models
Theory

Transaction Interactional Rational
Cost Psychology and Contracting
Theory Exchange Theory Theory

NETWORK OF INTERPRESONAL RELATIONSHIPS

Figure 1. Interdisciplinarity of the Network of &rpersonal Relationships

Moreover, we shall talk discussestional the point of disagreement Dbetween the
contract theory which is closely connected to the aforementioned theories. In the last section of thi
fields of law, economics, organisation sciencepaper, we shall present the tools for analysing
and sociology. In the sequel, we shall describsocial network relationships in the form of
network theorywhose research starting points arecomputer programs with the help of mathematical
predominantly taken from sociology as welland statistical methods.
asfrom organisational sciences and economics. All
these theories have in common that they are baséd Agency Theory
on the assumption that units, meaning individuals, Agency theory has its starting point in the
create a network on the basis of their consciousroblem of separation between ownership and
decisions about which relationships they Wi”controL The main reason for the agency

establish and which they intend to break. Theelationship develops when the principal and the
importance of different social processes (in tfgs)
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agent do not follow the same goals, with thea general protection against the opportunistic
principal trying to make the agent act inbehavior. By creating common norms and
accordance with the principal's own interestsstandards of behavior, the partners set the rdles o
However, in this process he does not have accebshavior for the future exchanges [7] and
to all the information concerning agent's behaviorcontribute to diminished inclination towards
The agency relationship is a significant componenbpportunistic behavior [45, 4]. Authors Heide and
of almost all exchange transactions. From thdohn [8] emphasize three dimensions of behavioral
viewpoint of interpersonal relationships, thenorms in the interfirm relationships: flexibility
critical agency constructs are the uncertainty ofwhich describes common expectations from both
economic operations, the individuals' minimalparties that both partners would not hesitate to
benefits and goals as well as their risksubstitute basic mutual commitments for some
performance [4]. others, if the business environment demanded such

Agercyrlatonshis piay an mportant role i, SN0, e exchange of formation (it
marketing. The essence of marketing is the P P

exchange and, as Arow [n 5] says: The agend) AL LSl 10 f1e pariner e voutd b
relationship is... a significant component of alinos ' Y

all exchange transactions«. The fact is that mo pectations that_ both partners would act in order
products and services reach a consumer throu g serve the best interests of both partners).

the intermediaries: they play the role of an agent 3. Market communication and real quality
relation to the manufacturer. The final buyer issignalization Market communication helps buyers
also included into an agency relationship. Througlo gain benefit in the form of information about
the information about the product and desiredompany's products and services, as well as of
benefits from the product the final buyertheir prices and quality. Market communication
influences the supplier who, in this case, acts amonsequently leads to greater company's
his agent. With the help of agency theory, we casompetitive position, and therefore to lower prices
explain relationships especially in the followingof goods as well as to their improved quality.
three areas: Sellers of high quality products can use market
communication to inform buyers about the high
to study the salesforce behavior and to search f&ual[ty .Of their products, but the _problem aquat th
the optimal rewarding. The influence of thecredlblllty of their statements arises. Would it no
additional exogenous variables has to bge possible _that even the_seller of low quality
researched: for instance, different goals and ris‘%r()duc.tS cla|meq ’)that their proqlgcts were of
preferences that sales personnel exhibits iﬁxceptlonal quality? The answer is: theoretically

different stages of their careers; different efort and F"'?‘”'y In practice — yes, but a some\_/vhat
and different results displayed at specific saledU'PrIsing fact remains that the producers of fighe

activities (e.g. servicing current accounts versuguallty products show greater desire for market

prospecting for new customers); differences incommunlcatlon than the others. The fact is that

: o . suppliers of so called »lemons« can convince and
social norms (trust, organizational commitment). PP )
islead the customers only once, but their sales

In short, there is much to be done on th(gn

operationalization and measurement of criticaﬁgﬁge auerﬁﬁrta}tlr?e piir\llzgt gr?aiiireg)singrlovgm;?;
agency constructs, like the uncertainty of° 9 y they gly

economic operations, the individuals minimalpart of their income into market communications

benefits and goals as well as their risk[S]'

performance. To summarize, the agency theory focuses on
the individuals' interests, explains the dyadic
r’%rincipal-agent relationship and uses control

for the coordination and control of relationships mechanisms for the description of exchange. We

The efficiency of control mechanisms is alsotan say that these are the crucial starting points
influenced by thesocial normsshared by the which have to be included in the analysis of the
participants [6]. Cooperation norms express th'nterpersonal relationshi_ps network. Our reproach
partners' expectations concerning their2 the agency theory is that it pays too much

collaboration and behavior in order to achieveattemlon to the research of the dyad principal-

common and individual goals. These norms act a%gent, |ns'tead of, In_our: opinion, to a more
Important issue relating to the embeddedness of

1. Salesforce managemefit does not suffice

2. Channel coordination and controAgency
theory focuses on the use of contractual conditio
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this relationship into a larger interfim network more expensive, since the actors understand that

context. the loss of reputation negatively affects not only
the actual relationship, but can also influence all
B. Transaction Cost Theory the existent and potential partners.

Coase [9] explained the relation between the  The transaction cost theory is complementary
two forms of economic bargaining (on the markety the principal-agent theory. Both approaches
or within the company) with the transaction costSpave in common that they contribute to the

Namely, in both forms of bargaining certain costgyp|anation and understanding of the relationships
emerge in connection with a transaction: on ongmong actors.

hand we have the costs of the make and of the

execution of contracts between the seller ang Equity Theory
buyer on the market, on the other hand we have
the managerial costs arising from the organizationS
of transaction within a company.

The definition of this theory is a problem in
elf, and so is its evaluation, since each
individual has his/her own subjective measure of

In order to develop the relationship between theertain usefulness. According to this theory,
buyer and the seller in the course of time, th@eople in their interpersonal relationships seek
sellers as well as the buyers have to invest mto t interactional results proportional to their inputs
relationship. Joshi and Stump [10] argue that and efforts for the preservation of interaction.
company invests into a partner relationship byrhese inputs can be a psychical or physical effort,
investing into partner's learning, by investingoint talent, attractiveness, kindness etc. If theretexis
company's own production process change ian inequity between the inputs and the results of
order to be effectively included into the partner'dnteraction, dissatisfaction appears and the
business, and to the change of location in order taossibility of a relationship interaction break-up
get physically closer to the partner and ratiomalizgrows.

the traqsportatlon ppsts, further, by |nv'est|ng)'|nt Sometimes people stay in relationships that
production capacities, tools, machines, into

. . offer them no satisfaction. According to Thibaut
knowledge, experience, technological processeg, | Kelley [12], we can explain this with the
access to rare commodities, etc. However, th ’

artner does not carry out these investments. on otion of dependence in relationships. The level of
P : carry cYependence is defined with the difference between
to show his clear interest for the development of

hat we get and what the sociologists Thibaut and

Ir?on géti:g]t t%%sg]tizsr rzlr?;lg:]?/\t};lp ’rerc]:? rgfacieﬁztih"lelley call “the comparison level for alternatives”
P P P The comparison level for alternatives denotes the

same way. best possible results that could be achieved in the
The transaction cost theory is the intertweavindirst relatively best possible relationship aftbet
of two analytical aspects: one stemming frombreak-up of the previously existing relationship. |
institutional economics and the other fromwe lose more than we get in the long run, we
organisational sciences and law. The transactidmecome unsatisfied. Why do so many people stay
costs are the cost of search, negotiation, contrah relationships which bring them nothing but
and enforcement of exchange agreements [2], [8].dissatisfaction? That happens because they are
rqependent on the relationship. In this case,
dependence means that they cannot get something
better elsewhere.

The transaction theory can also help to explai
the creation of theompanies' networks well as
their network inter-organizational structure (the
dynamic networks, for instance). The essence of Research on the equity theory deals with
company's existence and growth as well as theollective processes and a fair distribution of
reason for the creation of a corporate networls, liebenefits [13], [14]. We can use several different
according to this theory (also called themeasures for the diminishment of inequity in an
internalization theory), in the company's aspimatio interpersonal relationship (see Figure 2). We can
to diminish or at least partly avoid the marketincrease the inputs, if they are too small in
transaction costs. Social networks reduceomparison with the results and inputs of
transaction costs, since the information asymmetrgomparable individuals; we can decrease the
is substantially lowered by a higher level ofresults, if they are too high in comparison witk th
information within a network [11]. The results and inputs of comparable individuals. We
opportunistic behavior in a network proves to becan increase the results, if they are too poor in
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comparison with the results and inputs of .04 _0Oy
comparable individuals; we can decrease the
results, if they are too high in comparison with th
results and inputs of comparable individuals. We From the viewpoint of social psychology, we
can abandon exchange; we can distortedly presemave to distinguish between the categories of
the inputs and results of each comparabléoutcomes” and what is “perceived as an
individual. And finally, we can change the choiceoutcome” in an interpersonal relationship [15].
of a comparable individual. The problem is similar to the problem of how to

The equality in a relationship is defined as th distinguish between “benefit" and “perceived

equality of ratios between what an individual enefit. The aforementioned distinctions also
9 y i?dicate a very important division within

invests into the relationship and what he gets ou . — .
of it. If such ratios are perceived as roughly dzquaDSyChOIOgy' the division between the so-called

SU : : ) . objective  (benefit, rofity and subjective
by the |nd_|V|duaIs involved in th_e relationshipeth é (Jarceived tfenefit, perc?eive()j profit). The (Jequality
relat!onsh!p should be _perce_lved as an eqL_J”E the relationship should be discerned from the
relationship. We are dealing with the relationship

between the »outcomes« (O) and »inputs« (I eqlzfilgalsh?f irslgehst:«’anF[)i(zl(I:laucshear:[';::et)er(iasqeucT1 Itl)tytg;asf? )
which we mathematically describe with the P y y

. of balance.
following formula:
COMPARISON
Our own inputs and
results ration with the
referential individual's
ration
e Continuation of
Just? »  VYES p| existing state
¢ MEASURES FOR ABOLITION OF
NO TENSION AND RESTORATION OF
i EQUITY:
1. Change of inputs
TENSION 2. Change of results
i 3. Distorted perception of oneself
4. Distorted perception of others
MOTIVATION 5. Substitution of referential
FOR ABOLITION P individual
OF TENSION 6. Abolition of exchange

Figure 2 Equity Theory

If one of the relationship partners gains morenot least, the importance of values shared by the
profit from the total income while investing more relationship partners.
at the same time, the partnership is still fair and
balanced. Equality in interpersonal relationship$. The Social Psychology Contribution
should be such a form of social balance to which The inter-firm relationships on the inter-
social interaction would aspire. The equalityorganizational market are essentially the
relationship is also considered a “fair” relatioipsh relationships between people. The relationships
or the equity relationship. among individuals were abundantly studied in
The equity theory or the exchange theorySociology, —psychology, and —communication
according to some researchers, contributes to tR¢I1€NCES.
explanation of the dyadic nature of relationships. |nteractionsare socio-psychological processes
In addition, it brings the following concepts t@th that are present in human relationships. These
social network: the concept of strength in theprocesses take place between two or more people,
exchange need for the adaptation to partners, trugjetween an individual and a group, or among
the relationship equality, reciprocity and, last budifferent groups, connecting them into a network
of mutual dependencies. The most important
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process of social interaction is the informationunsuitable interaction causes unsuitable resource
exchange, meaning communication By exchanges. Such unsuitable exchanges can impede
communicating, we convey messagesthe project finalization, due to the disturbanaes i
simultaneously  define our interpersonalthe working process and information flow. This all
relationship and, by doing so, also determine theeflects in costly and unnecessary diminishment
behavior of communication participants. We carand loss of productivity. All the inter-
speak of a content aspect and a relational aspectarganizational network relationships are therefore
communication, which means (1) what wenot characterized by close connections and
communicate, and (2) how we do that, or in othecooperation productivity, nor they are expected to
wors, how we define the relationship bybe. The dyadic relationship will without exception
communication. The research and therapeutialso include the attempts sbcial influencefrom
experiences show that the relational aspect ife buyer's or the seller's part. Such attempts of
surpressed in interpersonal relationships, inclyidinsocial influences can manifest in very different
a lot of spontaneity and few communication errorsways and will include the use of strategies such as
On the other hand, in interpersonal relationshippromises, threats, recommendations and/or control
with little spontaneity and many communicationover information.

errors, there is a constant battle going on betwe_en The core message of theocial exchange
partners concerning the nature of their,

relationship, whereas the content aspect of theweory has the following implication for the
P, b nderstanding of a social network: in the event of

communication s placed in the background Oﬁ]utual respect and reciprocal exchange, trust can
their attention [12].

be expected among participants. This is the basis

In the frame of buyer-seller relationships on thdor a long-term and ever-increasing exchange
inter-organizational market, the most importaniconnected with a friendly relationship among the
feature of social interaction is the following: all participants. The philosophy of a network of
the participants act in such a way that theynterpersonal relationships is therefore
constantly react to partners' actions by adaptingncapsulated in a belief that satisfaction in a
their behavior to their own intentions as well as t partnership can only be achieved if the satisfactio
the perceived intentions and expectations of thewf exchange partners is also achieved. Such a
partners. Each individual holds his own systemgrocedure is a direct result of empathy for the
of judgment, own values, capabilities and needseeds of other participants, the respect of their
that help him/her to determine the result ofequality, mutual trust and willingness to adapt as
interaction. The creation and maintenance oivell as, of course, the promise of fulfilment.
interaction depenql on three kinds of factors [3]: The aforementioned constructs are the
firstly, the benefits and loses expected from

. . . - ...~ cornerstones of social psychology. Every
entering a relatlorjshlp, sgcond!y, _the pOS.S'bmty cooperation and the establishment of relationship
choosing alternative relationships; and thirdlye th

o ) . 7 ".can only derive from an interpersonal relationship.
decision and belief that the expected intearctson N company's employee (e.g. professor), who is

the best possible alternative for both partnerg Th ore or less successfully involved in social

assessment of these criteria depends largely on tln‘?eraction with students, other professors and the

individual's past experiences  (this (.:”tem.)n,company‘ representatives, plays the central role.
presents a measure of the relationship's

attractiveness) and on knowledge about th% Rational Contracting Theory
existence of other possibilities (this criterion

presents a measure of partners' dependence onContractual relationships have already been
relationship). mentioned in this paper, which only corroborates

our hypothesis that the field of interpersonal
To be able to claim that somebody is boundelationships is intertwined with many fields,

into a relationship, three components have to bgcluding law. Legal and formal relationships are
present: a relatively high level of participants’precise and binding contractual relationships
inputs, a relatively long lasting relationship amd \which specify the obligations and roles of the two
relatively high level of stability of the participgs’  relationship partners [6]. The general obligations
inputs. All forms of mutual dependence are notfor instance, the international convention on sale
constructive and do not bring mutual benefitscontract) that regulate the area of commercial
Authors [17] emphasize that in many cases thgansactions (buying and selling processes),
existence of unsuitable interdependence an%garcﬂess of whether the parties Sign a formal
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document or not, are not under consideration heréhrough relationships. The network approach uses
Legal-formal relationships create two basicthe social network theory as a tool to monitor how
benefits; they ensure protection that can beelationships among several participants develop
realised through the country's legal system andnd how the relationship ties strengthen in

regulate the partner relationship by creating & planetworks [21]. The network researchers in social
for the next period. However, the legalsciences therefore study participants, dyads and
relationships can also present a limitation, ifythe the network structure [22]. In the study of

diminish the partners' flexibility in adapting toet  organisational networks, the following questions

changing business environment. are becoming more and more important. How can
an interactional structure ensure a concertedractio
directed towards the achievement of common

predominantly a complex group of mutual pals as well as the goals of each individual
contractual relationships between the resourced o 9 .
organisation? How do network characteristics

owners. Two or more companies develop a he ch - ; NN
partnership with the aim of sharing and jointly'n uence the characteristics of an organisation®
using their unique resources and capabilities, a‘?g]'

for the achievement of competitive advantage. In We have to bear in mind that, apart from the
this form of relationship, the cooperatingchoice-making and transformation processes in the
companies do not found an independent newxchange, there is always a human interaction
company and do not have capital inputs. That iprocess built by individual actors from the

why the noncapital relationships are less formatompanies involved in exchange. We also cannot
and do not demand such a high level of partnergnore the fact that the membership in the network
loyalty as do the common investments or thes dynamical [24] and that the network is

capital relationships. Such relationships arembedded into the environment and therefore
essentially projects in which two or moresubjectto changes [25].

In the modern firm theory, a firm is

: Social networks analysis a separate research

contract, franchising, production cooperation%pprqa(:h Wlthm the framework (.)f social and

common' marketing, distribution agreement’COgmt'V.e. sciences. T_he approach is based on the
' 'supposition that relationships, or the connections,

supply pham, research  and developmen eaning the connections among the participants of
partnership. A long-term contractual cooperatior)

demands a very high level of the involved partie @ network, are of utmost importance. Apart from

mutual trust, and also demands mutual investmen Ee importance of connections in social networks,
in the phase of contract execution [18]. e following principles are important for the

analysis of social network26]: participants and
their actions are mutually dependent, the

F. Networks Theory . -
_connections among the participants serve as a
The networks theory, also called the socialyeans of the transport of material and non-

networks theory or the actors’ networks theory, Capaterial resources, the network's structural
be broadly categorlsed as a structu.ral sociologic@hvironment is a source of opportunities and/or
theory [19]. Social networks are defined as groupfmitations for the individual participants' actn

of people, companies or other social ent|t|es_thaﬁ,]e structural environment of the network
are bound together by a number of socialljjetermines the permanent patterns of connections
|mportanf[ relatlonshlps; for. instance, frlendshlp,among the participantSocial capitalemphasises
cooperatlon_ or the mformatlon_exchange, or othefhe value of interrelationships among people
mutual actions 'undertak.en in order to MOrgythin a company as well as among the company
succe_ssfully'achlevg desired goals by means @f,q other companieg27]. Trust, mutuality,
experience, information or resources exchamge. common values, network and norms are those that
social networkis an ongoing revolution whose present added value within a company or among
participants are its audience at the same time [2 ompanies in a sense that they promote the
We can view a complex inter-organizationalyransfer of information and the development of
market as a network, where companies are nod@ay, knowledge. Bourdieu with co-authors (in
and the relationships between them are thread 8]) speaks about social capital as the
Each node or company, with its specific technicalyerpersonal relationships among people as well
resources and people, is in many different waygsq the sources embodied in these interpersonal
connected with several other nodes (companiegy|ationships. According to the structural holes
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theory [29], social capital is defined as a lewel t for the research of newly emerging social
which an individual is the only connection structures in organisations (For more, see [32]).
between two individuals or groups. The
sl;or::][ir,::n;'cogggal E:h:;igl sferrr;p?fcl)srlnsﬁe g(;itesstr][ pproaches to the_ study of networks, according to
different knowledges and opportunities, meanin Powell and Smrgh-Doerr [33]; namely, the
’ Setworks can be either used

g;e fgg&?t?;gysogﬁ?gma:'hoen ?;Zﬂ}g%;g tf;? I?ﬁé\s a form of management. The former group of
9 esearch includes the Industrial Network approach

In social sciences, there are two main

. . r
groups in a social network. The more of suc?—;

unconnected relationships an individual has, th IMP group network approach). However, the IMP

bigger the access to information. Controlled with (_esearchers d!sagree with such a categorization,
the measure to which a ce'rtain connection ¢ they t.hmk .that management 1s achleved
represents a “bridge”, strong connections are morthrou@,h relathnshlps and that a network is a way
. : . i understanding the general connectedness which
important for the actors in order to acquire

resources in comparison to weak connection revails in relationships on the inter-organizadiion
; P . arkets. Besides, the IMP approach does not see
since they encourage the extent and quality o

information, based on greater trust etworks as some preexisti_ng structures forced

' : upon companies. They posit that networks are

Oh, Labianca & Chung [30] add a new aspecformed through the formation of connections, ties

to social capital, defining it as the “group socialand relationships between the autonomous

capital”, which is a set of resources made avadlablparticipants. In opposition to the sociological and

to a group through the social relationships ofnore structural approaches (the social network

group members. The group has relationshipanalysis), the IMP group researchers put more

within a social group as well as broader formal anattention to the content of relationships and their
informal relationships within the organisation dynamics.

structure. Of course, the rou also has . . . .
group Because oflynamical nature of interactions in

relathnshlps without the structure  of '.ts Ownthe network the researchers encounter conceptual
organisation (e.g. social network), using the

Internet [31], and it is exactly these relationship as well as empirical challenges [34]. The research

that are of crucial importance for the develo mengpproaCh should take into account not only the
. P . P efinitions of networks and networks' structures,
and maintenance of the social networkb

relationships ut also_ the social processes that take placerwithi
' the social context of the network. The structural
Therefore, social capital represents theheory sets out the theoretical cornerstones for
contribution or the capital of people to whichsuch thinking, since these cornerstones study the
individuals have access via their socialinterplay between structure and action in creating
connections and networks. The adjective “socialand maintenaning social systems. “Structuralists
denotes the relationships or the interactions amorgge social interactions as a prism, through which
the people, whereas the noun “capital” can béhe individuals' goals as well as the common goals
understood as the asset of an individual or a grougreak and by doing so create the social realitg. Th
which is formed by cooperation and organization of society is an unresolvable diatecti
communication with others. between the authonomy and mutual dependence,
between action and restraint” ([35], p. 949). This
Anseparable connection between structure and
action is known in the structural theory under the
ﬁerm of structural duality. A great theoretical and
relationships  within communities, by social methodological contribution to the forms of the

; : twork organisationwas made by Contractor,
psycholo'glst's as an apprqach to the analysis %assermangand Faust [36]. “The Zetwork is an
corr_]mun_lcatlon patterns in sma_ll_ groups, by rganisation”, they posit (p. 681), and claim that
sociologists for the research of opinion leadershi search int;) networks s.hould' be based on
and diffusion of innovations and by the consumey, ultiple theories” (e.g. theories of self-interest
behavior researchers for the research of th e ’

suitability of brands in interpersonal relationghip eories of mutual interest and collective action,

The network analysis has also proved to be usefﬁpgnitive theqries, theories of network evqlution
and coevolution), as well as on the multi-level

analysis (actor, dyad, triad and a global level).

The network research backgrourithe notion
of network is common to numerous researc
disciplines. The network analysis was used b
anthropologists for the research of kinships an
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The need for théongitudinal network research characteristics of a singular unit as a function of
is expressed in the work [36], [34], [37], we canthe network structure. This model is a member of
also find it in the Granovetter's [24] early call f the family of stochastic models. Although the use
research on the consecutive development phasesaif loglinear models is a prevailing approach,
the network. By saying this, we do not want tomodeling with the help of Markov models for
posit that no other study has ever addressed tlsecial networks presents a very useful alternative
guestion of development in time. We can find arf41]. For the analysis of interaction and the
extensive research survey on the structural arahalysis of cross-over effects in the network of
functional field of networks in the paper by interfirm relationships, we can use widely spread
Newman [38]. logit models, such as the* models([41], [42]).
rAn extensive survey of approaches to networks in

networks have gradually outgrown the framewor t?lj] r(fjg]arch field of physics can be found in [43],
of personal interaction amon individuals as well ag™ ™ '

the technological infrastructure that connected all We can carry out the analysis of interpersonal
these individuals. Social networks have evolvedelationships by using the type of social network
into online social networksonnected by computer analysis based on the methodbddck modelling
networks. Interaction among individuals which hasThe aim of this important mathematical method is
traditionally taken place at the level of personato alleviate the analysis of studied relationships
connections now functions online. By doing soand connections. The block modelling enables
the individuals benefit from convergent sinergy ofresearchers to focus their study on a smaller
online conferences, direct and fast computenetwork or a block model in which the constituent
communication, common online working spaceunits are clusters of equal units, instead of
and interactive tables on the internet, such as thdirecting research into a large, too complex
HTTP protocol [31]. The online networks play anetwork. The obtained structure is much more
significant role in business activities, the ecoimm manageable and suitable for interpretations as well
development and education. This type of virtuahs the checking how well the model structures
communities provides an arena where people frorthosen in advance match with the real network
different communities can collaborate, interact andi39].

exchange knowledge, experiences and common
interests.

With the advancement in technology, socia

A very useful software for such an analysis is
the PAJEK programme [46], designed especially
for the analysis of large networks. It is based on
, _ quick algorithms and has a very well designed

To present a full scale extent of relationshipgyraphical presentation of the networks. The
networks, we must also take a l0ok into exacyc|NET [47] package is also very useful for the
sciences. At this point, we would like 10 network analysis. This package is less powerful
emphasise, in our opinion, essential findingSinan the PAJEK package; however, it has a lot
achievements, models and tools developed in thggre functions. Among other interesting packages
fields of mathematics, statistics, physics, COMpUt&qr the network analysis, let us also mention the
science, as well as biology and chemistry, whiclsRADAP and STRUCTURE packages, which

we can use for the analysis of networks Ohaye similar working powers than UCINET.
interpersonal relationships. However, we shall not

provide detailed explanation of these approaches. The observation of a network in a certain given
moment or in a given time interval gives us very

Most models for network evolution deal with inportant information about the status of the
the definition of parameters that influence the etwork in that particular moment as well as the
network  structure [39]. These parameters argosition and meaning of each individual unit
roughly divided into the netvv_orks characterlstlc_swithin the network; however, it offers only little
and the characteristics of a singular network Unilaxplanation about how and why the structure
However, these models pay little attention to theygved. For the explanation of the network
influence ~of the network structure on thestrycture and its evolution, we have to broaden the
individual's characteristics. This problem iSnotion of network to dynamic or the so-called
addressed by the model of contagion and selectiopngitudinal networks A longitudinal networkis
presented in [40], which also explains changes igomposed of at least two consecutive observations

the network structure as functions of they the same network with constant or changeable
characteristics of network units, and changesén th

G. Mathematical and statistical models
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membership [48]. With these networks, the foca[54]. This service has integrated quite a few
point of interest is the understanding how thelgorithms for dynamical presentations of time
network develops and changes through time, asetworks which also meet the esthetic criteria lik
well as finding new ways for developing thedenseness, the smallest possible number of tie
models of social processes, which would helgrossings and dynamical stability of network in
explain the observed structures [39], [40], [34]time.

[49], [50]. Therefore, the core of interest is the By the means of a very powerful computer
dynamics of interpersonal relationships, which igorogramme Pajek (already mentioned above) it is
very important for the understanding of a sociapossible to draw and analyse complex networks in
network. The following problem arises: thisvery different scientific fields, from very
dynamics cannot be presented solely with a statimcomplicated neuronic nets, organic molecules
presentation in a satisfactory way. The solution i$DNK), political, economical and transport

a dynamical presentation of networks in time,connections, to family trees, phone networks,
which opens the door for researchers in th&orld web network and, as we firmly believe, the
following fields: discovering the characteristids o inter-firm relationships network. A dynamical
the network's evolution, monitoring the evolutionpresentation of time networks is made possible by
of selected parts of the network and discoveringising the programme add-on PajekToSvgAnim
the outstanding parts of the network. In recenf53].
years, the network analysis and graph theory has
been one of the hottest research fields not only in lll. - CONCLUSION

mathematics, but also in physics, biology and In this article, we presented the widest possible
chemistry. Almost every complex system can béheoretical base for the study of inter-firm’s
presented as a graph ([51], [38], [39]). The graphelationships network that range from economics,
theory does not only show how the individualorganisational  sciences, sociology, social
units connect between themselves, but much morpsychology, law to exact sciences. We outlined
for instance, what patterns emerge and what lawgontributions made by different theories to the
hold when networks and graphs develop andevelopment of the theory of interpersonal
change in time. Computer modelling has quicklyelationships as well as the interconnectedness of
replaced traditional approaches in mathematicdhese theories. Each of them is deficient in itself

theory and experiments. from the pint of view of a network of interpersonal
relationships; however, put all together, they

H. A survey of existing programmes for complement one another. Only a complete
dynamical presentation of time networks overview of all the theories will give us a good

The SoNIA [52] programme was designed OrT_explanation of what_is go_ing on in the netwo_rl_< of
purpose for a dynamical presentation of timdnterpresonal relationships and a sufficient
networks and takes into account the followingunderstanding of these processes. At the same
special characteristics of time networks:lime, itinstructs us about all the factors we heve
continuous changing of nodes' coordinates; nodddke into account, if we intend to study a social
and threads disappearing; new nodes and threa@8twork. It also gives, the basic information on
appearing in accordance to whether a node or BPW we should start carrying out the analysis of
thread is present in a certain moment of time ofhe relationships network.

not; changing of colors and thicknesses of threads; simultaneously taking into account the latest
presentation of multiple networks in the samejevelopments from all the disciplines that study
nodes. . _networks will give us sinergetic effects and, as we
A useful approach to the analysis of dynamicafirmly believe, bring us closer to facilitated
networks is also the SIENA programme whiChresearch into networks of interfirm relationships.
uses modeling by means of Markov models and i$he key question of contemporary management in
a member of the family of stochastic models fofhe future will be the following: how to manage
the coevolution of network and the unitS'networks and, simultaneously, how to manage the
properties. The SIENA programme is a part of thenternal relationships between partners. We think
StOCNET project whose authors are Snijdershat the understanding of a buyer-seller
Steglich, and Schweinberger [53]. _relationship in the context of inter-organizational
In the field of dynamical presentations of timenetwork connection is an extraordinary strategic

networks there is also a very active German grougevelopment possibility whose full potential will
which has created a web service called GAML
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be revealed with a more active role of the
companies.
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Abstract: Today there is a transformation in educaion. In the modern era handicraft boomed together

Technology, life management and practice, being an jith embourgeoisement, and work education was
interdisciplinary subject, requires a special apprach. In . tstandi |
the present study we are delineating the goals andles of given an outstanding role.

this subject and we are giving an outline of the

. In Apaczai Csere Janos's scientific course
developments it needs.

book', The Hungarian Encyclopedia (1653), the
. INTRODUCTION title of the eighth part was “technology and

In the school education the subject Ofagrlculture.

Technology, life management and practice has The goal of this subject was to develop the
gone through some remarkable changes in primaskills and knowledge that are necessary for human
education. The new vocational education lawife, or in other words to prepare the students for
necessitates the revision of this subject. Theractical life, farming, work, handicraft,

government is encouraging young people to turn ttndependent life management, taking care of the
technical courses, it is trying to make educatiofamily, practical housekeeping, the division of

more practical, and after assessing shortagabour, choosing a profession, and getting a jab. A
occupations, it is promoting vocational education. the same time it was meant to help private and

In the documents of trainina and education irﬁrofessional life to support individual, social and
9 '~ economic development.

addition to the problem centered topic
acquirement, the material conversion that requires In 1777 Maria Theresa issued the first Ratio
manual creativity has been given more and morEducations. From this moment on, education,
emphasis. These two areas are connected, and thgich had been an internal matter of the churches,
can strengthen each other. Technical knowledge Became a duty of the state.

and social sciences in the process of creating) :
products, the craftsmanship that has beea

. : I t I d briefly d ibes th
accumulated during history. evelopmen gdoa’s an rievy cescribes e

curriculum. The latter was divided into subjects
II.  HISTORICAL BACKGROUND and school years, but the order was not defined.

Work and practical education has been a In the guilds, which were founded by the
problem for centuries. In history, in the ancientartisans of the different crafts, students couédrie
societies, passing over the experience was ta read and write, and at the same time they were
central activity in the tribe. In slaveholding practicing the profession. After they have leatht a
societies working was a “privilege” of the slaves,
while in the feudal era it was something that only

villeins would do. In this era, education was aydut
of the church ! Pedagdgiai Lexikon I-IV., ed.: Nagy Sandor, Akadgiiadd

Budapest, 1976
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the phases, they made their masterpiece, proving In 1946 a subject called workshop practice
their competence in the profession. contained the following: the students should learn
éhe most important raw materials and tools, they
should be inventive and resourceful, and they

Scandinaviarszlojd movement (szl6jd in Swedish hould experience the iov of creation. Education
means handwork) started in the second half of the P ) 1%y . ’ )
was practice oriented. This subject was unique

20" century, according to which the developmenamon the others because of its characteristics
of the homecraft was a social issue. It was rer;hlizelzrom gt]he ages of 6 to 14 a unified school s stem.
that the curriculum of the schools of the periodl di 9 y

not contain subjects that would improve manual'3> developed with unified curriculum in the

skills. The newly introduced subject prescribeoeIementary schools.

work with paper, wood and clay as well as From the fifties a curriculum type educational
needlework. program was used, which described education as a
process, from the goals to evaluation. There is a
centralized educational system, where the

succession is strictly prescribed; only one course
ook is allowed on which the education is based.

It had been a long time before the so calle

At the same time Karl Marx encouraged
education allied with productive work, according
to which students had to learn all the principle
and tools of the basic production branches. Th
three main factors of education were defined: The 1958 education reform defined the name of
physical, intellectual and polytechnical education. the subject: practical lesson. Its two varietiesewve
atpe industrial and the agricultural program, twéce
week. The principle of polytechnics prevailed. Its
goals were to teach processing and fixing methods,

In Hungary the proposal for the foundation ofand to improve the intellectual skills, the
the polytechnical was first raised in the parliatnenconstructive, productive and reproductive fantasy,
of 1832-1836 by the Public Educationand technical thinking. The boys and girls were
Subcommittee. divided into groups, and in secondary schools, in

From 1820 bookbinding, paper and woodworlghe form that is known as 5+1, the students spent a

were taught in the Protestant-Lutheran College iE?_’hOI?]. day every we((ejk bin a prcl)du'((:jtion %Ianrt].
Debrecen. eaching is supported by visual aids and the

development of educator’s guides.

Polytechnical education meant a wide gener
knowledge, awareness of the different industries.

In 1868, the first Hungarian law of public
education made it possible for students to choose
between industry, agriculture and housekeeping.

In 1978 the subject was introduced with a more
odern content under the name of Technology. Its

the school did not have a demonstration farm, th sk was to develop skills and crafts that were

required knowledge was shown on a nearby farmqonsidered to be necessary for the pr.actic'al aspect
truck farming, viticulture, pomology, apiary, stock of everyday life, and for the professionalism that
breeding and'arable farr{wing ' ' was defined by the rapid developments in

technology and science. For the workshops and

According to the public school curriculum of demonstration farms, the raw materials were
1879, students had to learn a branch of the loc@rovided by the central workshops. The teachers
industry in the workshops. were given bigger freedom, and the curriculum
))Nas modernized. Grouping by gender was

From 1921 public education was controlled b
P |abolished and boys and girls worked together.

Act. XXX. The goal was clear: “an educationa
system that is based on practice, which startseatt In the ‘90s the NCC (National Core
elementary school, and by workshops it is trying taCurriculum), as it was based on cultural fields,
raise the interest in children towards the joy ofestructured the contents of the subjects, which ca
work, develop their intellectual and practical kil be clearly seen from its name: Life management
and an aptitude towards crafts, and make themind practical skills. The topics of this subjea ar
honor handiwork”™. ~Education was definedconnected to human environmental transformation,
according to the principle of stimulation, a traigi  focusing on architecture, transportation,
that was based on the activity of children. The newiousekeeping and professional guidance. There
public education law came into effect in 1941, andvere a few new components, and topics like health
different curricula were prepared for urban andeducation, healthy diet, the basics of child-regrin
rural schools. environmental protection, consumer protection,
self-understanding, and preparation for the labour
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market came into view. Information technologyreveal the complex relationship between man,
got separated. Unfortunately, at this time, thdiving in nature and in society, and the
workshops were liquidated for lack of tools andtechnological environment that he created.
materials. Furthermore, the subject wants to present the

The 8 § 1999 LXVIll Act. on Public Education GRS ATl 11 (B iamels O Sleerete
amended the 1993 LXXIX Act.: “In the section of P ’

school education and teaching laying down thé’nanagement that understand the system and the

foundation of general knowledge the unity of the o' © of problems.

contents of school education and teaching, the When students create a simple tool based on a
interchangeability between schools are ensured atural law, their technical knowledge improves
the skeleton curricula based on the areas of geneand at the same time they deepen their scientific
knowledge included in the National Coreunderstanding. At the same time, when they see
Curriculum”. In other words, the National Corethe beauty and harmony in the finished work-piece
Curriculum defines the development goals, whildheir aesthetics also improve. On the lessons of
the curricular frameworks, which becameTechnology and life management, besides learning
necessary, delineate the content of the educationtfle correct use of simple tools and procedures,
program, and with the local curriculum the schoolstudents also learn technological thinking and
could develop their own image. system approach, and their problem solving

Lower lesson numbers were prescribed téechnlques an_d creativity can help them in other
gpects of their lives.

prevent overstress on students, but the conten(
remained the same. Another goal of the subject is to show the
Currently the name of the subject isstudents : the use _and developments_ of
Technology, life management and practice. technological tpqls, equipments and systems in the
household, living environment, workplace,
1. EDUCATIONAL TASKS transportation, which would teach them on correct
ife management. This means that the subject must
e in constant development, to be up-to-date with
e developments, to be able to present and teach
se modern machines and tools.

The task of Technology, life management an
practice is to familiarize the students with the
connection between nature and technology, t
teach them environmental awareness, and to shotwe
them the productive work of people.

Technical knowledge is part of our general
knowledge, so by improving one we can improve
the other too, directly or indirectly. Students Iwil
understand that with social development the neec
of the people have increased, which have fostere
the creation of new technological solutions, anc
their historical and technical comprehension will Figure 1. Creativity and games. Three-dimensionate, student's
also improve. They will know the composition of work (wood working
materials through system approach and the The subject area set as target the following
hierarchy of the system. However, the sameglevelopments:
elemental compositions may result in systems that
are completely different in their characteristiosl a
structure, as characteristics depend on the methods
by which the different elements are connected to
each other and on their structure as well as on the
components. The composition-structure-
characteristics-function chain applies to all
systems. By compaosition we mean the proportion
of the components, while by structure we mean the * Designing: forming ideas into projects,

e The recognition of needs, requirements and
possibilities: to recognize the needs and
possibilities of designing and technological
processes, by studying activities at home,
at school, at social environment, in free-
time, in business, in industrial and
agricultural context.

connection between them. thinking through the necessary theoretical
) ) basis, and based on these the elaboration of
The technology, life management and practice a real, appropriate and feasible plan.

subject aims to the direct and consistent
development of a system approach, which would
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* Organization and implementation of work:
means doing the work according to the
plans;  environmental transformation,
creating simple objects, devices and
equipments, implantation after planning
and preparation, and familiarity with the
necessary processes and resources, a
their skilful use.

e Evaluation: means understanding and
discussing proper and each other's plans
planned technologies and technical
systems, and the assessment of their resu
and effects; evaluation of the plan and the
work-piece; comparison of systems from

other cultures or ages, recognition and |y THE CONTENTSOF THE CURRICULUM

utilization of common characteristfcs . . .
_ _ Analyzing the topics of the subject we can see
To achieve the above mentioned goals, tw@ome big groups.

lessons per week and group division (ideally 15
students per group) are necessary.

Figure 2. Measurement with TIC

The subject of Technology, life management
and practice plays a great role in the presentation
The objects made on Technology, lifeof different materials. It deals with different
management and practice lessons are not valualigaterials, starting from natural ones, knowing the

because of their usefulness, but because they giRisticity of clay and plasticine, students examine
the product of the students thinking, planning andhape, process and apply other materials as stone,
creating together. These work-pieces are not goalgaper, wood, plastic and metal. The topics are not
rather tools, by which students learn aboubroadened in the different age groups, rather
materials, tools, and work phases. deepened, especially in the case of fuels, metals

The government is trying to direct students®d building materials. With the processed

towards technical professions and to mak‘gr)aterials the notion of technology comes into
education more practice based. These goals shotfW-

be grounded in elementary schools. The topic of energy deals with the knowledge
As we understand it, the environmentallyabOUt_ mechanlcs, kinetic energy, power plants and
friendly nature of sustainable life (style) canyonl €lectricity.

be obtained if our behavior is environmentally The preparation and examination of mock ups
friendly, we know the technical environment andand models provide an opportunity to study and
we can evolve an orientation skill in the know the technical systems.

environment. The current contents and
development goals of the core curriculum show

greater cooperation between natural and soci
sciences, and a development of technology. Th
way we can arrive to work, family and community
life education, the acquisition of healthy lifestyl

transport culture and professional guidance. Th

complexity of practice can only be obtained by the

cooperation of the fields Figure 3. Movement transformation mechanism (modeihe
) eccentric mechanism) students’ work

Planning, putting ideas down to paper and
technical representations as a form of
communication are important in creative work and
they undoubtedly get an important role.

Information technology is present in the topics
2 www.nefmi.gov.hu/letolt/kozokt/iiftechnika2.rtf ¢&ess: _Of p”ma_‘ry school education fr(_)m _the not_lon of
20/03/2013 information to modern communication devices as
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systems of technology. It shows students the The environment of the people is in constant
application of information technology throughchange, so knowing the laws of nature and
control, guidance and regulation. applying the technological rules is essential for

The topic of transportation includes traffic €V€YONe:

systems, the rules of pedestrian, bicycle and publi To teach students, we need teachers who, by
transportation, and it also concerns the history addapting to the current needs and according to the
transportation. In the upper classes it is wortimeeds of the students, are capable of giving effect
having a few lessons about bicycle maintenanct® their professional aspirations and building tthei
and fixing. subjects independently to offer a differentiated

The topics of housekeeping and Iifeeducanon based on a common ground.

management are the household, clothing and Today, the institutions of higher education are
farming. In this topic emphasis is put on the valuarying help their students become such teachers,
creating aspect of work. who would be able to follow the modern

The agro-technologic part includes the basic evelopments in technology, to be absorbed in the

of plant care, forming small gardens, plant guides ifferent topics, and who are capable of self-

and the practical presentation of the learnt malteri :ﬁg%‘giglg r:;?]trgl??ﬁ:gi%i&g,tgfe;?%ilts and of
in the school garden if possible. P y

The processing of the different topics is always VI. CONCLUSION
supplemented by the history of technology, “Technology is the total of those methods and
through which students can understand therocesses with which people can apply the laws of
development of human civilization, and by passingature for their own benefit It is important for
through all the steps, they themselves can becontieis subject to be of integrative nature, to ineolv
drivers of the development. ideas, planning, organization, economy, and
system approach. Developing the ability of
V. TEACHERSWHO CAN MEETTHE engineering and innovation, the students are
CHALLENGES OF THE ERA capable of individual and community creation
Even when teacher training colleges wereaccording to the instructions of the teacher.
founded it was obvious that work and handwork

education were necessary, however, this need W?nsazgee:r?gﬁsar?; tr;gct?ggje(?;nnghngggr{iegfzn d
not formulated explicitly. g P ' P

endeared to the young generations by the
As a precursor to the technology department, idescription of technical systems, knowing and

Szeged, handwork (szlojd) was present from 1928nalyzing their characteristics, and creative

as an additional study group only for men, anglanning and work.

from 1940 it was housekeeping and farming only

for women REFERENCES

. [1] SZics Ervin: Rendszer és modell |. Nemzeti Tankonydéja
After the World War, in 1947 the Teacher Budapest 1996
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December 1958, besides the Organization of Oth@’] http://www.ofi. hu/tudastar/tanulas-tanitas/tmtyak-helyzete
faculties, the polytechnics was also mentioned. In  (Access: 28/03/2013)

September 1959 there were two majors to choose

from: Agricultural studies and practice and

Technology studies and practice.

The historical departments were founded: the
Department of Agricultural studies and practice
and the Department of Technology studies and
practice.

In 1987, after the unification of the two
historical departments, a new modern departmenhip:/mwww.jgytf.u-szeged.hu/tanszek/technikagast.htm (Access:

was founded, that of Technology. 20/03/2013)
4 Bakos Ferenc: Idegen szavak és kifejezések szdtéaalémiai

Kiad6, 2007. pp.657

46



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCE
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Abstract - Non-implementation of systematic observion  the success of further development and learning
and adjustment difficulties of children before goirg to largely depend . A holistic approach to the level o

school often results in school failure and behavigal . . - .
problems. To avoid most of the problems that occulater pre-school education is an integral part of liberal

in a child's development, diagnostics and adequate theor){ and is ba_sed on the Unders'[andi_ng that the
application of specific programmatic interventionsmust  body in the physiological and psychological sense
begin already at an early stage. The subject of i can only work as a whole. In order to achieve a

research is focused in this domain. A new model dad o : e
“Adapted integrated curriculum” that is based on the holistic  development of the child within the

needs, interests and capabilities of the child schat it educational work it is important to:

reaches the full potential of its development evehefore R . ; : .
they start school. Applying the adapted integrated Individualize the learning process;

curriculum the standards of the program would be « Enable constructivist approach;

determined and would prescribe what can children larn

before they start school, and not what they need tlearn . Develop developmentally appropriate
before they start school. Such an approach would eate a curriculum through differentiation and

minimum and maximum level of knowledge and skill tkat
every child adopts in the limits of their optimal
development. Adapted Integrated Curriculum (AIC)
includes three components that are an integral parof the
case study: contextual and dynamic assessment of

children’s ability, knowledge and needs, developmenof Individualization of the learning process starts
individualized education plan (IEP) for each above-  gom the assumption that there are no two children
average and below-average child and the applicatioof h included in th in the | .
individual and individualized approach to work-based ~ WNO are included in the same way In the learning
Montessori methodology. process. Individualized approach will enable gifted
children and children with special needs to
develop in accordance with their capabilities,
, _ , capacities and interests. The constructive
Basics of a healthy physical, intellectual,gpproach is based on the fact that the child seeks
emotional and volitional development are formed design the world around him, bringing in the
at an early age. This period is very important ifhrocess of their prior knowledge and experience.
the early findings of moral development andpeyelopmentally appropriate curriculum means
acquisition of work habits that will later in lifef  that each child is a unique creature that requires
behaviour. Preschool is a formative process thglith him. It can be carried out only when good
seeks to actualize physical and mental potential gfowledge of the characteristics of each individual
children and direct positive trends to meetingrtheichild is comprehended , and based on these
needs as a permanent source of developmefitgings, games and activities that are appropriate
oppo.rt.unltles. In addition, education creates th¢y the child's abilities, knowledge are planned.
conditions for a better and more successfuprogressive education is based on developmental
expression and the use of these options. Usinghq constructivist - interaction principles. Inghi
children's potential aims to reaching higher |eVe|§)rocess, an important role play adults (parents and

of children skills, expand and refine experiencesprofessionals in the institutional education), as
build character and attitudes. All of the aboveye| as other adults and children from the

and develops positive aspects of his personalityamily involvement in the overall development of
Pre-school education lays the foundation of thepjgren, as well as the significance in relation t
entire future of his personality and from its qiyali the dissemination of positive influences, we

adaptation;

Provide conditions for  progressive
education.

l. INTRODUCTION
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advocate for the inclusion of the family in all evaluation that are made in change of program. In

aspects of life and work in preschool. our school practice it is usual that under
expression of educational pedagogical program
A. Starting Regulation of Curriculum means a document in which are marked

A word curriculum is of Latin origin and means educational pedagogical tasks, then certain number
competition, life. In pedagogy literature the wordof micro units, reference about relazation, and
curriculum mark p|anned interaction of pup”s with conditions that should be ensured for relaziation.
the teacher's content and resource, and teachers change of curriculum at operalization of tasks
process for accomplishing of educational goals. 1gye realized through:
some states an expression “curriculum” is _ _
identified with the idea “program” so in our * Goal of learning that should be gravitated

dictionaries that notion is translated as teaching to
program or teaching plan. The past of curriculum « Contents subjects that are important for
offers good archive opuses of this material in acomplishing of learning goals's

certain phases of past. Frequent reform and
suggestions for changing of curriculum, show that
its modification is created by different changes in
society. Each future conception of transforming Situations - grouping of content and
and revolutionary pedagogy didactics change of method

traditional curriculum, had bigger results if was
based on searching for possibility to find out and

Methods, means and ways for
accomplishing of learning goal’'s

Strategy — planning of situation

separate tasks and contents for each pupil what is « Evaluation - diagnosis of condition
in conformity with his individuality. Keeping in expression, measuring of learning success
mind all these facts suggestions for reform of and teaching of objective actions.

curriculum come from holder of teaching process, Transformation of curriculum starts from
teaching association, creators of educatlonar{otion definition of goal with of social and

system, associations of parents, public medig,qiiqual aspect. M.W. Apple (1988.) considers
opinion... that reforms of curriculum should be concentrated

When is word about range there are foubetween schooling and broader society on basic of
reforms of curriculum: inequality in society. The goals are primary basic
of foundation to furthest goal that more concrete
state ways precisely to objectively important
values. They offer information about steps of this
way.

« External reform: focused on teachers who The goals are pedagoaical aims that we have in
are members of school system and pupils 9 pedagog

who leave it. mind and that we can attain after fixed time of

schooling, after allowing inspection in educational

* Regulate reform: reforms who gravitate tocontents, contents of one group of subjects, fixed

change the school, but mainly do not seizeange of knowledge or complete inspection in

their basic element. contents of a teaching subject (Schiro, M. 1978)

«  Structured reforms: That demand change§onsiders that there are four essentially different
in organization and work of school. They @pproaches to this problem:

examine instantaneous school structure.
(Marsh,C. 1994)

« Aditive reforms: additional recourses are
included and do not affect on
organization’s nature of school.

Representatives  of  science-academic
orientation as goal of every program see

One of key dispute transformation of introducing of children in some academic
curriculum is directed to defining of relation- discipline. Everything worthy of including
obliged scope and performed program for to wpr!d of knowledge is in some academic
appointed teaching subject or class. There is discipline.
actually word about question of obligatory scope « Other access is orientation on social
program that can be understood as completely efficiency. The society is one that
obligated or as scope for ensuring of appointed determines purpose of education and

pedagogy standard of some school. State pedagogy upbringing. Creator of program is
institution organizes searching projects because of
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authorized society that reveals and defines The most usual transformation of curriculum of
those needs. some school do not rely only on one of previous
« The third access of determination isCcfiterion but more of them crossed in it.

orientation on studying of child that depend . N
of interest and negdsg of child oriente% orP- Criterion and Directives for Change of Content

urging of natural growth and development, i Curriculum

Basic directions for selection, change or
$nodification of content for some program are
certainly goals of education and upbringing. The
goal and task of education and upbringing are

Social and individual aspects of upbringing aimachieved by suitable contents and activities. The
and task are in function of affirmation of contents are more related on accomplishing of
determined system of values and standards that agecial tasks and activities on individual aspect of
in harmony of needs of society. Curriculum-upbringing goals. So we can talk about change of
Teaching programs, stick to rule strive to considetontent from existential, socially moral, science,
needs, expectations of society and cognition Gért, technology and humanistic aspect. Schulc in
science. It makes sure further development oHamburg’'s model contents divides in three groups.

cultural and civilization accomplishments and init depend which element preponderance in them.
the same time insures satisfaction of cognition,

experienced and psychomotor interest of
individual. Transformed, adapted or in anyway e Contents in which experience about
modified curriculums are less or more close to one subjects are predominant

of following types (R.W.Tyler, 73):

e The fourth access is orientation on chang
in society as well as in personality of
individual.

Those contents are:

e« Contents in which prevail emotional
e “Subject-centered curriculum” - experience
curriculum is oriented on subjects and

consists of traditional teaching subjects. Contents in  which  prevail  social

experience.

e “Discipline centered curriculum” . . :
: . ; . According to him there is not “clean” content
curriculum is oriented on science, 9

discipline, its organization derives from_f'”ed with only one element then all three

structure and content of science disciplines'ntert"vine and one of them prevails. The contents

that are planed in curriculum should:

e “Core curriculum” — *“core curriculum” o
represents practice when a profession, for * Reflect specificity of school for it is
example mother language or science of determined;
society takes as a central core that other « Gijve educational basis for further
professions grouped about. schooling;

* “Child — centered curriculum”, curriculum « Be adopted to age level;
is oriented on child. It put needs of child at

first place. * That systematic knowledge from certain
_ _ science are adopted through subject
* “Community — centered curriculum” — teaching.

curriculum that starts from unique needs ) )

and characteristic of place in which the Concerning that curriculum as concrete plan
child lives. can be developed from completely overall didactic
starting point, Marsh, 1994. contents in curriculum
identifies with educational good so he classiftes i
as:

e “Social functions curriculum” marks
curriculum that is oriented on society and
social structures. It put their functions in
the middle. » Educational welfare classified after science

that it comes fromThe pupil's own

experience after activity. Needs and
interesting determine preparations of
educational welfare.

*  “Problem centered curriculum” — Problem
oriented program, where a focus of
studying is a problem that demands
contributions from more teaching subjects.
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» According to essence or heart of matter othe basis of those the pupil can pass a resolution
educational good — problem determinationhow much it has progressed. Miller valorizes
of welfare accomplished aims through checking control

» According to correlation — connection with actions of previously set up aims.

other educational goods. . .
veat g D. Planning and Programming

Planning and programming of curriculum is
integral part of entire long-term planning of every
« According to forms of life and aspects ofstate and plans of development are mainly

problems. concentrated on satisfaction of education
conditions for everything. Application of modern

The  criterions of educational welfare education technology and upbringing of free and

mentioned above in curriculum, C. Marsh cites a . . .
. . : . ?esponsuble person will help him successfully to
usable for easier choice of valid goals, while

Bruner emphasizes that educational welfare irl]ntegraf[e In_society. _In respect .Of sugges:ted

: . regulation reform that include inclusive education
curriculum should: : :

in our state, on the basis of frame program every

» Be scientifically structured becauseschool should work out performed program of

through structure mental capabilities ofwork. That program should be concretization of

pupils are developed. frame program, considering material and

. Be scientifically directed because in Suchpersonnel needs of school, specific environment in
way it faster understands basic notion andvhich school works. Performed program of work

more complete perceives contents that aréhould be sum of next programs:
easy remembered and later more successful . Obliged programs, selected programs,

e Situation of educational welfare inside
broader scope — interdisciplinary.

learn. optional courses, program of different
«  Work out with contents goals, methods and interest groups (researching, sport, music,
teaching means. producing)
, _ , » Every educational subject will be obtained
C. Aimed Directed Curriculum for performed program for a school year,
Christine Moller in her Curriculum’s theory, and sum of whole subject’s program for a
the goals of teaching in curriculum put in the class.

middle of didactic theory. Through aimed directed \yjith this aspect of operative program subjects

access, proposed model gives instructions fQgi pe determined and will be obligatory for
planning, leading and analysis of curriculum. Nchijgren that are integrated in regular school. As

scheme drawn below Miller shows that planning,a; as in regular GPP, this program will plan

of curriculum contents statements about goals Qfgrainly number of subjects and hours in week
learning, organization and control of learning,ttha, 4 year schedule.

go well in three mutual depend processes.

Model “Aim of directed access”. Moller was E. Individual Programming

urged by behavior’s oriented work (Skinner, B. F.  If obligatory programs are created, on the basis
53, Tyler, R.73, Bloom 79.) and especiallyof them it will be approached to individual and
programmed education that is based on foundaticdapted programs for determined pupils. Those
of behavior’s theory. Key demands in programmegbrograms for appointed pupils a team of experts
education are worked out and concretizedvill work out starting from specific development
programs with clearly set up aims. Miller placesof every pupil.

process of setting up of aims in producing of

curriculum as one of important tasks. Programmedn (;;\\av(;lllotarl:\ir:?tgf C?Jn?f%egﬂﬁg r;?)trlr?sddi?fri);ﬁltfigs
education as scientific theory basement of b pup '

Skinner’s operative learning is urged by Miller topsycho-physical condition, quantity and quality of

create above presented scheme. It is especialfl‘1 opted material, process of adoption, grade of

expressed in third step in which are compose hgalli?)trllzz)lt. ;Z?nspe?\r/ggtsanzge geiifnsa(%auerees.
control actions that have an aim to check y prog 9

accomplished aims. Very similar to that indurlng the work dep.endently to noticed changes in
Igievelopment of pupil.

programmed learning, where criterions are built o
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During the individually planed curriculum it is G. Methodology of Making the “Adapted
very important a work of teacher. In process of Integrated Curriculum”
school teaching the most important role belong to “Adapted integrated curriculum’ aims to in
his meditation between educational contest and thg-cordance with the capabilities and the general
pupils. Scope contest of education subjects, angharacteristics of the individual child, assess
obligation placed in realization of goal and task Oappropriate steps that will help to develop and
educational program; bring the teacher in situatiognhance the knowledge and skills, and acquire
that in front of pupils he puts demands that theyyality education in an inclusive environment.
should accomplish. Planning and programming of all activities that

_ ) implies the realization of educational goals is a

F. Dynamic Assessment in the Development of thegmplex and challenging educators obligation. If

“Adapted Integrated Curriculum” in the educational group there are gifted children

Dynamic assessment in constructing and children with disabilities all becomes more
“Adapted integrated curriculum” is not a singlecomplex and more sensitive. The basic question is
activity or a procedure but a complex model othow to adopt the program for children who vary in
implementation  procedures based on theability, experience, motivation, emotional and
following: social maturity, and other relevant characteristics
I(quality of attention, perseverance in work, self-
]control). adapted development curriculum is based
on an individualized program that includes the

following assumptions:

« that teaching with the parallel evaluation .
and adjustment creates favorable ° knowledge of the real level of the child's

« that every child, regardless of individua
characteristics, is capable of some kind o
learning;

conditions for quality education for knowledge and his ability;

children with special needs in regular . knowledge of the child's personality, which

environment; could affect the faster or slower
« estimator actively intervenes during the progression  (sensitivity, indifference,

deliberately or planned alter the current reactions);

level of the child's functioning (leamning,  «  knowledge of children's desires, what is

knowledge acquisition, execution of s/he good at;

activities); n o _

_ » defining the objectives of the educational

+ assessment focuses on the child's problem- process in accordance  with  the

solving process through meaningful and characteristics of the educational groups

real life situations trying to contribute to and individual needs of children:

the successful progress, _ o
e Setting short targets, order of priority

* the most important information for this (socialization, very simple contexts, a
type of evaluation is how the child sense of security and then increase of
responds to intervention (to contents and requirements);
support presented in the individual o o
educational program); e prediction as how much a child is

. _ _ participating in the implementation of

+ assessment provides information on what obligations under the basic program, and
types of activities or interventions produce where a special approach is required:
the best results in the process of support to
a child: e determination criteria, methods of

) ] evaluation and the final outcome.
« this type of assessments reveals possible

shortcomings in the planned supporty Methodology Based on Developing
represented in the individual educational |,4ividualized Curriculum

program, and the same will further be . : .
elaborated, changing or adapting to the In this sence the educational content is taught

individual characteristics of a child along with all children. Monitoring to determine
the acquisition of knowledge of children with
disabilities. Change the approach and operation of
the teaching content the way it suits the individua
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simplify. Find interesting content that will be
interesting for children and correlative approach
for the teaching subject, for example, to explain
through music, interactive game, drawing. The
thematic area is viewed from several angles to get
closer to each child in the group so that pralijica
all children regardless of their capabilities vk
found in the same situation. When it comes to
communication, regardless of whether it is
between educator-child or child-child is always
good to establish rules and monitor. A child with
special needs should not be set aside in any way
when it comes to communication, it is able to

fluency and
formulation.

capability of problems

It is supposed that application of interactive
methods based on (AIC) will influence on
the preparation of the pupils for individual
learning, interest and motivation for active
participation in the teaching process.

It is supposed that application of interactive
methods based on ( AIC) will influence
better acceptability of the children with
special needs and that it will positively
reflect on the socialization of the pupils.

interact with peers who are already accustomed te Methods

its specific needs.

There is a possibility for dissent within the
group and in principle these children find
themselves a model "avoidance" that rarely
disturbs other interrelationships. If there is areno
complex problem then there is a need for support
team intervention, educators and parents of
children whose interests do not coincide. Practice
has shown that children alone build relationships
that suit them, and that the group is always "finds
a child who approaches a child who has special
modifications. In to checkindivialn work we can
adapt program through assessment and
observation, by monitoring the child and achieved
results.

Il. METHODOLOGY

A. Basic Goal and Tasks of Researching

Basic goal of this researching has got intention
to critically evaluate possibility of practical
realization in application of interactive methods
based on (AIC) in the inclusive class and to
examine its influence on the pupils in respect of
grade of acquired knowledge, capability,
motivation and socialization.

B. Hypothesis

Starting from subject of research, goal and
determined tasks in our work hypothesis are
established on this way.

* On the basis of theoretical cognitions that

that on the basis of application of
interactive methods based on ( AIC)
educational-upbringing work increases
level of quantity and quality of pupil’
knowledge that reflects in persistence
logical and critical opinion, factor of

Experimental method (used for deliberate
taking of experimental factor and following
of cause and effect reaction. An experiment
with parallel groups is wused. The
experiment enabled control of
independently changeable variables and in
the same time provides control of
dependence of changeable variables.)

Survey research method overcame
interviewing, polling, testing which was
used during equalizing of the groups and
establishing of differences between control
and experimental group.

Method the studying of children’s works
(We used for getting of date about child’'s
emotional, psychophysical, educational-
upbringing and creative development

Analysis of pedagogy documentation (We
used for clearer getting of picture about the
grade of collaboration between the family
and school, the grade of acceptability of
children with special needs and results of
learning. (In that purpose we used daily
records of tutors, portfolios, records from
parent's meetings and work register of
tutors)

Descriptively—analytic method (we used it
on the occasion of description and
interpretation of data research)

D. Pattern

: -J ; As pattern two kinder gardens have been
affirm up to date pedagogy, it is possible.pqsen

from Ze-Do canton. One was as

. _experimental kindergarten, second was as control
garden.
s Ppatterns that prepared themselves to enroll tise fir
grade of the primary school. After the groups had
‘been equalized it was established a pattern of 120

Six-year-old children have presented

pupils which made the experimental and control
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group. During the implementation of the programincluded in the experimental group attended series
a girl gave up for reason of health so that thef tri-day seminars with a theme “ Use of
pattern presented 59 pupils in the control groujnteractive methods in educational work”.
and 60 in the experimental group. Each of thes€eachers from experimental groups used their
groups were divided into three smaller groups thagained knowledge and experiences in experimental
have in average 20 pupils in which was included groups. Teachers from the control classes did not
child with special needs. Characteristic of pupil’sattend seminars no did they use any kind of
pattern were based on the results of teshnovative work with pupils. The teaching was
intelligence, sex and parent’s education. Exceptonducted in a classic way where material was
the pupil’s pattern we took care about the pattertransmitted to pupils verbally. The space where
of educational staff. On the occasion of teacher’'slasses were realized had desks, and from didactic
selection it was taken care about that it was eaterial only a black board was used, a chalk and
person that accepted itself firmly, sharply andvery small number of picture applications. The
realistically, that it was the person aware of othe class was held in forty-minute terms without the
and empathetic to them, and that also reacted use of any audio-visual materials. In three classes
good time to ideas and events and that it was thtbat were composed of 20 pupils there was one
person of safety and confidence. Taking intcchild with special needs in every class.
consideration all mentioned facts so far weApplication of interactive methods was realized
decided to take teachers who approximatelpnly in experimental classes. The classes were
distinguished  themselves in  educationalheld every day in three-hour terms. Parallel with

upbringing work and quality. applying the interactive methods, individual
treatments with children with special needs were
. RESULTS& DISCUSSION held by specialists who were working two days in

8 week and last three days were ensured for
examine, analyze and scientifically find themdividual treatments lead by parents volunteers

meaning of use of interactive methods in cIasse%nOI _st_udents .W'th Instructions given by the
where children with special needs are included. Iﬁpemahsts. During these workshops the videotape

that context the function of actions was observet"jlnd sound records were done with parents,

of these methods on education and level O?hildren a_nd educators. _In the experimental

acceptance of those children by their friends of;lasseds, prloi tg ter:/ery Worklfng Weeﬁ,t:]h? f[eachers
same age. The exact information’s were obtainef '€ decorate € sSpace for work that in every
by following and comparing results of traditional aspect showed current interests of children. Space

way of work in which we used classic methodsfor work and_learning was 'arranged .SUCh as snug
and results of innovation model in which nook (botanic, mathematic, and lingual) and

interactive methods were realized. Based on th%e”t‘?‘fs (music, drama, art). The furniture was
guantitative and qualitative analyzes thespeually arranged gnd_ sp_e_C|aI angles were placed
conclusions and generalization were conducte o that enabled pupils’ individual research that wa

The given quantitative information’s gave us a eld in parrs or smaller groups. The space
complete picture about the results of those qw@rganization was made so that noisy centers were

models that were viewed in adopted facts fron‘f’lamad next to one another and the other where
V

mother tongue, mathematic plays, and percepti tIqse tot'tht('e ba_?_'rr: SO thatft?ey c;sm wash UPI aftzr
abilities and general intellectual abilities. eir activiies. The peaceiul centers were place

Qualitative information’s gathered from opinionsneXt to the others peaceful centers so that pupils

and attitude of teachers, parents, volunteers ar?cpd teachers could see each other. The entire space
’ ’ vas arranged in a way that pupils could easily

specialists completed and encircled the fina th hit Th terial ilable f
picture of influence of the methodic procedure orfoVe through It. The matenal was avaiabié for

understanding the level of facts, duration Ofpupils and its diversity suits their needs and why
memorized content, factor of fluency, Iogical-Work'

critical formulation and problem connections. Results of influence of interactive methods on
They also clearly defined the effects of the use ofuantity and quality of pupil’s knowledge and
interactive methods in independent learningabilities

motivation, socialization and acceptation level of
children with special needs. Before the realization
of the whole experiment three teachers who wer

The main purpose of our research is aimed t

Based on the hypothetical frame of research
nd operational tasks it is necessary to strengthen
ifferences related to the quantity of pupil's
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knowledge that come as a result of work inapplying the experiment, precisely a year after,
traditional way and results of work based onagain a knowledge testing was performed and
applying the interactive methods. Connected tpupils abilities in experimental and control group.
that our first hypothesis was that the use ofn one-year period interactive methods were
interactive methods would enlarge the guantity ofmplemented only in the experimental group
pupil’'s knowledge that can be seen in quantity oexcluding the control groups. Observing the
adopted facts, mother tongue, mathematics, bettarorking effects of the experimental and the
perceptive and intellectual ability. Prior to theeu control group we established quantitative
of interactive methods the initial testing of pgpil demonstrations in knowledge and abilities tests.
was done that was composed of series of four tesRelaying on information’s from this list we can
(test in mother tongue, test in mathematics, test isay that more pupils from experimental group gets
perceptive abilities and test in intellectualpoints from Ill category (28-40 points) 28 pupils,
abilities). In the table below the final resultstoé  46,6% in regards to pupils from control group (25
initial test are presented. Due to the statisticgbupils, 42,3%). From this we can make a
reasons, the pupil’'s success from both groups onclusion that the result representation “good”
divided into five categories (excellent, very-good.from experimental group is significantly larger
good, satisfying and unsatisfying). than in control group. But, if we look at
differences in IV category that has (21-27 points)
She situation is different, we can see that puipils
8ontrol group had double larger number of pupils

groups a detail arrangement was made for researx\ﬂth passing marks th_an in the exp_enme_ntal
both in the experimental group and in the controf 0YP- This result had |anu_en_ce on a_rlthmetlcal
group. It's about a fact that classes are equalized center and standard _dgylat|on, Wh.'Ch shows
number of previous pupils knowledge and in the"compared resuilts Of the initial ano! the fm_al 'tést.
intellectual abilities. From the graphic below the™V® alre_ady ment|or_1ed_ the dlfferQnUafuon O.f
initial test shows that the tendency of grouping isarlthmetlcal centers in 'flna.l measurnng 1S a bit
around the middle value (good), which proofs th ore |mpor'tant than in first initial measurlngjslt
distribution of normal results. There is a very ,36 and dlffer_ence_s that are confirmed by the t-
small percentage of those who belong to extremel st on proportions is 1.89. Due to 119 degree of

small results or extremely large, which would. eedom (in list circled to ;00)' by _se_lection of
remarkably influence on arithmetical value. importance level of 0,05 (it is 95%) limited value

of 1,98 is not realized, in spite of its largenass
After processing the initial tests the differencecan’t consider statistically important the given
between arithmetical centers in an amount of 0,0difference. Importance in our experiment is
was established. From the results that can be seachieved on level of 10%. Considering that in
in table number 2 we can bring about that teducation we usually use levels from 5% and from
measurement is 0,16. It is not twice bigger than it1%, the level of 10% we won’t take in
own mistake, which in experimental group is 0,1%onsideration. Based on the given hypothetical
and in control group is 0,10. Such extremely smalframe of research and presentation of elaborated
t is logical because the starting arithmetical eent statistical results on quantity information’s which
in both groups are almost identical so theepresent the success of pupils, we can conclude
difference is not statistically important. Since itthat pupils from experimental group didn't in
was earlier established that groups are equalized principle realize better success in final test in
results of initial knowledge test, also in thecompare to the pupils from the control group (this
intellectual abilities, our next assignment was tads related to the difference that is obtained kg th
investigate is there differentials between theséest on proportions in V category that are
groups in quality achievements which can be seesxpressed through number of achieved points on
in level of understanding the facts, lasting ofthe final test). In regards to that, the first
memorized content, fluency factor, logical-critical hypothesis which was said that the group in which
formulating and problem connecting. We wantedhe interactive methods are used will enlarge the
to investigate if the model of interactive methodquantity of pupils knowledge based on the results
that we brought in (introduced) as experimentabf applied interactive methods wasn’'t confirmed,
factor contributed that the pupils from that groupmeaning that the given and explained results of
realize better success in compare to the contrapupils success in the quantity of adopted
control group or the situation is opposite. Afterknowledge in math’'s operations and literacy

After initial testing groups had showed balanc
in quantity of pupils knowledge. Almost identical
results can be explained; with an aim to equaliz
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denies the first given hypothesis, that the worlstory, environment in which it was played, and
with interactive methods will significantly many details mentioned in the story. “Music
influence on results and learning issue. In order tinstruments which the Cock played”). In the
get to the more relevant data on influence otontrol group after processing the fairy story “The
interactive methods in regards to qualityFox and the Cock” analyzes were done also. The
achievements in education, individual variablesducational unit was worked out in a traditional
from measured instruments were checkedway (reading and narration of the text). Analyzed
Investigation was done individually without time drawings show that 30% of the children were not
limit, with formal verbal instructions on solving in a mood to work. Others expressed a will to
tasks using of small breaks. With verbal checkingvork but only 50% drew elements from the story,
we investigated the quality of adopted knowledgavhile 20% were occupied with the other themes.
that was reflected in understanding the level oFrom conversations with the children the themes
learnt facts. Having in thought that the re-test irwere connected to the cartoons and a children
the view of quantity adopted facts showed thashow “Hugo”.
g(i)r:rir;s(’anpa?t g?c')ffgert]ﬁg rkéimltier;f Ci(r)nr;ggig;g?il Based on the results_of ver_bal checkmg of
: ' earnt facts and analyzing children drawings
quality of adopted content showed completely

different results with pupils who followed material conclusion can be made that knowledge quality
. : : bup . aspects are better in E-group than in K-group. So
using interactive methods. High level of

understanding the facts was noticed, which tha'e ¢an say that applying the interactive methods

. - ) . educational process has significant effects on
pupils were explaining easily. On asked questloni

the children gave logical explanations where fluen uality of pupils’ knowledge that is seen in length
9 9 P . f knowledge, fluency of idea, creativity and clear
factor was expressed. In control group children

memorized large number of facts. which Wasunderstanding of facts. In harmony with the above
. 9 ’ .“mentioned facts, we must say that our intention
proved in the result of the test, but their

. . was not to represent the classical work as
understanding level was lower in compare to thtia

. . : . .. Ineffective (taking in consideration solid results
experimental group. During this examination

drawings on given and free theme were used Itnhalt most of the pupils made in this group
below zxam ?e of analvzing the free drawin \;Veespecially in quantity of adopted facts) but oun ai

: P lyzing . 9 Wes to show that there is a different model of work
will show how we investigated influence of

interactive methods on quality of learned materialthat proved to be effective in a view of knowledge

After realization of educational unit in motherquallty and success of all pupils.

tongue “The Fox and the Cock”, in experimental Results of interactive methods influence on
and control group, the pupils are offered in smalleinterests,  motivation and  active  pupils
groups to draw with watercolors by free choiceparticipation in educational process

External encouragement or any kind of

intervention was not present during the. grouDappIying the interactive method will have
work, because we wanted their story experience Wfluence on interests, motivation and active

be emot|or:allly exprfﬁse% andt_put Ion Pte!per- Ilr_1 t’—garticipation of pupils in educational process.sThi
experimental group the educational unitis reafize pothesis is confirmed by results that were

using the interactive method, which was expresse tained from analyzes of two opinion polls

throught_ drama. It” |tr;]clu?ed Idlrecth children conducted with pupils and teachers and based on
coogl)er:a(:llon 'r? smat : deatrfe p'f;]ytr:,v err]e evter)(he report from the researcher who was included in
pupil had a chance 1o identity wi € charac er?ollowing the activities. In the first opinion pool

in th_e story.  Analyzing tge Work_ of the the pupil could give more answers whose results
experimental group almost 90% of pupils draw th%vere partly shown in percentage of pupils who

character that thgy represent in the play. ThSave that answer.
works of the pupils were multicolored and very
bright. Children painted the costumes they were From obtained results it is obvious that pupils
wearing almost identically. The next day thefrom experimental group are much more satisfied
pupils were given again to draw in-groups a freavith the teachers work, selection of program and
theme. Analyzing these drawings showed thamore actively participate in program selection than
children again directed the free theme to thé@upils from the control group. Satisfaction with
educational unit * The Fox and the Cock”. Thesome activity leads to conclusion that pupils in
drawings were full of characters from the fairythat activity express their need for freedom, fun

The second hypothesis was to assume that
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and in practice they realize their ideas. That “... During the work with children the teacher
conclusion is supported also with pupils answersreates warm and relaxing climate. His relation
related to adopting knowledge. The pupils fromwith pupils is heartily and without any kind of
both groups quote that adopting the knowledge ipressure. It is noticeable that such kind of refati
an advantage of attending the program of “Smaklas influence on pupil's motivation and his
school”. The pupils from the experimental grouprelation to learning. Children with special needs
are aware of that. We consider that this is becauseho are included in the inclusive classes come to
the pupils are more active in the learning processlasses with pleasure and other children help them.
their needs and interests are followed, and theln such a relaxing climate, the relation teacher-
curiosity is supported. They adopt the knowledgeupil is mostly founded on mutual respect and
as a part of their lifetime learning because theynderstanding. Teacher has authority and pupils
have a feeling that education satisfies their needexcept it. In convenient moments he reminds the
They “Learn what they love” at school was theirpupils to already arranged rules on behavior and
answer. We will give one part of the report of thestresses how he expects from them to respect those
volunteer that was following the work of therules during the work. The teacher carefully
teacher’s in the experimental groups. observes their behavior and tries to prevent
breaking the rule by examining the cause, advising
and even criticizes without singling no one. With a
good prepared methodic unit, he is succeeding to
keep the pupils attention and active cooperation in
ghe work. The pupils who are integrated in classes

“...Agreement is the first level that activity
begins with. Children are motivated and
encouraged for the topic that will follow. When
the teacher estimated positively the situatiorhan t
group, only then he allowed the group leaders t

participate in the selection of the workspace an ow they master the material...’In this note we

the didactic materials. The whole realization @& th can also see that the teacher is aareeing withouni
educational unit is based on interactive game; g 9 up

From the beginning of the activities the childrenagi% hc?e;?:f)ecitzstutrr(]ailrallggllj\?d'[zzll?r?ﬁﬁ(algcgr%?r ﬂt_]%
with special needs actively participate in the work? ; P L
with the other children. With attractive andlnteractlve methods on pupils in regards to the

spontaneous attitude they establish a contact Wit?]e\ijeilropsv?th p'CJuirli v?/ggu:joaheemasﬁtljveviﬁicz V?/g(;rt
other children. The teacher sets demands, whicRauIry pup , ; ’ ;
elated to children’s attitude about attending

they can solve. He transmits knowledge on pupil Small school”. In the table below children’s

through indirect contact taking in considerationanswerS related to this thematic is presented
well-known didactic rule from concrete to abstract. P )

The whole time he creates a positive climate in From the above report and the answers from
which every child cooperates and learns from eactihe questionnaires, it can be concluded that
other. Every part of the thematic content isunderstanding of specific individualities in which
repeated in intervals of 5 minutes where childrethe pupil receives constructive and useful reflexiv
simply adopt material from the educational unitinformation’s about their progress follows two-
Applying the organized learning forms throughdirection communication between the teacher and
interactive approaches, it is noticed that in suckhe pupils. This positive reflexive information
work with children positive emotional state andcreates a real self-picture, which of course
pleasant moods are created. Children freely choosmproves the possibility for empathy, which is
didactic materials and decide with whom theyexpressed through sympathy, understanding and
want to be in a group...” From the researchersppreciation of others. This can be confirmed by
notes mentioned above it can be seen that tleme of the answers where pupils consider
pupils are spontaneously adopting the materighemselves equally important and cultural as other
they are studying. It's interesting to mention thatchildren. But, there are answers where children
the children’s statements from the questionnairethink that they are better than others who didn't
in 97% answers expressed satisfaction in the wagttend the “Small school” program. This
they are treated. percentage is high in both groups. Regarding the

: " ; . pupils in experimental groups this percentage can
Such high percentage of pupil's satisfactio . ; )
with teacher's relations with them can bgge connected with the use of the interactive

confirmed with the notes made by the secon(ﬁnethOdS that were realized through workshops that

researcher during the full time follow up of CZEET TR0, PR RSt were
activities in the experimental group. 9 P

e is acting very carefully and follows step bypste
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realized in special conditions that were ensured bgttend that school. What would you say? After
didactic instruments from nearby environmentprocessing the answers the conclusion was that
Situations in  which pupils learned specificthat only 65% of pupils said that it is a place wehe
contents by method of experience were created, #sis fun to learn and “play the computer”. It is a
to so called method of “own skin”. One of thoseplace where you can meet new friends, 15% of
educational units we can see from the pictur@upils answered and 20% of pupils answered that
where pupils during the visit to a candy factoryit would be nice for them to sign in but they didn’
were introduced to the technology of making thossay why. From the answers it is visible that pupils
products. In combination with learning experienceare looking forward to learning, because it's
the teacher uses a complete learning that demandsnnected with fun and play. The feeling of
a process of gaining knowledge where allprogress (power) is important but friends also.
psychophysical functions of a child are integrated’eachers are not neglected because they are
(application of different kinds of games in whichtreated as good leaders. All-important needs (by
the child’s sensitivity comes out, emotions,W. Glaser) are represented. It is interesting it
memories, the  will, imagination and pupils build friendships in computer classes that
comprehension.). Through applying the interactivare held twice a week. It's obvious that quantity i
methods, both learning forms were connected withot that important as quality, i.e. intensity of
the social learning form (group interaction andexperience. The activities in mathematics and
communication in  which children sharesmother tongue are mostly realized through
experiences, develop cooperation, empathynteractive games in which pupils cooperated,
responsibility and care for themselves and eackhared experiences and mutually reached
other). Applying this kind of learning form enablescomprehension. In that kind of atmosphere a
all children to gain new knowledge that can bdeeling of belonging is developed and expressed
attached to their earlier experiences. through interstice and extrinsic motivation. What

From pupils answers we can see that interactiv? the relation between those two motivations we

application of the method influences on pupilsInd out from following answers: “When | solve

interests and satisfaction. Pupil’'s answers wer%‘ég]aeuéee‘s:,(; Igeipea;tt[]r?;azgjtril:]sr:;aﬁ?oii\gﬁoz?eﬁg
mostly connected to learning, playing, new

friendships, even with the teacher. When theﬁzers’ because | made progress and | know more

spoke about the teacher they stressed importan an | knew befqre (intrinsic motivation) becags‘? :
of grading. will get a compliment from the teacher (extrinsic

motivation).
Appraisal of the pupils work progress was

performed through authentically grading over theintrinsic motivation significantly predominates

time during the work of the pupils individually or over extrinsic and success in mathematics and in
in a group. During the activity the teacher was

giving immediately reflexive information on how mother tongue delights a great percent of pupils

they adopted the basic material and how mUCH;JeJOiﬁgilr:eog;s#gﬁgis(sn?nﬁn:grn?::;aég;n;:?r?er
more time they need to master it. Before giving the' PUP P paring

final judgment about the grade he WoulclWith others is very important. The relation

appreciate their interests for work, individualbetween intrinsic and extrinsic motivation is

abilities, knowledge, learning style, esthetic anqgs'g;'\fl'g?nﬂ%sgigssﬁfég Igf;?;nalwmgav\?vtéoggszgér
cultural value of every pupil. For this kind of Y9 P y

grading the teacher used the control lists, Writteﬁhat psychological development of kindergarten

comments, audio and recorded notes that certainf}/g'rlr?riztife?pengs (ér;meﬁﬁ:]nal tvt\:/gmplrlgljerg iat‘gd
enabled him to have better view about what they. P y. By P 9 group

learned. This was a concrete proof for childrer thangg:gr ttr:)?]t U:ecr;;g %fu r?l?st'\;zgﬁgtiés.ut:j'gggmmof
their knowledge and abilities enlarged. 9 - mup Judag

self-effort and success is obvious in comparing
Pupil's motivation to come to the “Small marks they gave each other and marks given in the
school” we assessed through direct conversatiaiest (which the pupils don’t know).

with them. We asked them to imagine the Correlation between a grade in mathematics
following situation: “ Your good friend is thinking and self-judgment is r=0,45 while correlation of a

to join the “Small creative school” and he wants : .
your sincere answer why is it good for you tograde between mother tongue and self-judgment is

much lower r=0,15. From these results we can

Pupil's answers are shown in table below.
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conclude that pupils are overestimating their Results of influence on children’s socialization
success. We think that non-grading gave them and social status of children with special needs

chance to be happy with themselves. Such high . . -
self-judgment shows that less successful children The basic purpose of psychometric questioning

have a subiective feeling for success. Based onas to assess in which size the application of
| 9 ’ |P|teractive method had influence on children’s

achieved results on assessment of motivation, we__. .. _.. X . .
.socialization and social status of children with

Svi?c%oir;\igrgitf\?:trfgtﬂs dosf ggtl\dzggngpec\llzfmﬁ Iﬁpecial needs. Psychometric questioning was made
y g, experimental and control groups. The

(on scale 1-5 about 4,7). The factors of mOtIVatlor&uestioning was conducted at the beginning and at

2{; O%?rﬁ]?g] Qfecelzj;tr:?: t;‘:; dssaiﬁ:guaﬁ“v;gesar?t e end of assessment. As an introduction in the
9 gh piay uestioning, we had a conversation with children

fun, socialization, progressing and gaining new : Co
' » Prog 9 9 g bout their socializing and mutual communication

knowl_edge and sk|IIs,'fr'ee expression of personaguring the activities. The children were asked to
experience and creativity. Quality of knowledge ive an explanation with which girlfriend or

gained _through game with use of mteractlveg yfriend they like to associate the most and with
method is better and last longer because the pu ho they don't. The answers were noted in the

is motivated to work. Because of better motivatior}able and beside every child’s name positive or

the quality of practicing and learning is better'negative selection were written. At the beginning

Igﬁfcﬂg:erfgﬁﬁinls a\r/]vgatuvxilles :é?ir\]/; Eﬁclgi;gn t;Kof guestioning there wasn't a strong expression of
P 9 pup cohesion in both groups and relations were

edl_Jcationgl process. E"‘?” though, the apIOIicaLtio“rl:haotic” because children were playing together
of interactive methods didn't show better resultsand at the same time conflict. Most of the children

yet for pupils this is very important because with idn’t have a clear status. They were in a position

this application the pupils are happier and wh 0 be unnoticed and often there were positive and

:jheevilcl)e?rzgn:vl\:\l/ah%\ﬁhi?]L?r?t allrrllglutir:a(i:fatg?u dtgel' rnegative ambivalent relations to other children
P » Way 9 ' ho were marked with a wish to play and fight at

:Eg Egi\llgfer;]mf;\}ewgifa'nnggrz)Ctggl rﬁgwo?egsgif te same time. These results are understandable
is t0 be motivated by OWN Drodress I%asure iJ:onsidering that we formed fictive groups where

: y ,p gress, p ere was no developed ability to cooperate and
playing and not by someone’s mark, judgment an

competition between same age groups.(Barth miliarity with social skills. In the table the
1990). Due to this experience, later on i sults are presented on initial questioning of

. . i . children’s status. From the psychometric register
education and life they will rather choose relation we can see that the dynamic of the group is badly

:Etr;,r\:gi(():rgll;hr?\gti\(lzgtr:a dreaa::';(ihg;e'vrvi”ni?g;eaphdosz?epresente'd and th_e ethic p0|_nt of view towards the
relations with others chlld_re_n_ with special needs is on very low Iev_eI.
' The initials that were marked with yellow color in

Results of interactive methods influence ongraph icon represent children with special needs

socialization and acceptation level of childrenhwit and have the largest number of negative selection.
special needs At the end of implementation of the program

]contents, again we made psychometric questioning

Our third hypothesis was related to influence Ol ith an aim to see if there were anv changes made
applying the interactive method on better. y 9

scceptance of chicren i special needs anff SoTe chidrens St i complte felaons
positive reflection on socialization and individual group ' group

progress of pupils with special needs. In aim to gewas at the same level that was mostly based on

adequate information's related to our thirdcomloeJ[Itlon and rival. A degree of fear from

assessment with pupils from experimental an P y 9 P

control group. The results of this test shows irplaymg with only one sexwas exp_resse_d. In aim to
which size the mutual feeling was developedquesuon mutual relations negative diodes were

feeling of belonging, thrust and mutual solidarity?eoéiﬁér,véh‘r’};tse ﬁggﬁtigﬁ]&ti;ﬂtﬂggaegggrls ?(gesreerr]rt]oai/r:ad
and in which size it influenced on pupils y

socialization and acceptation of children With\(,:\,%rg“\,(\:,fr'eAsILT:nggln%g(;lapsbhagh”ztraerﬁ %r]éear%ir s
special needs. y by . group
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were divided except in selection of the mosistrong negative reactions and emotions as it was
popular child. noticed and expressed in interpretation of the firs
experimental classes we noted high level of grouEad repulsive attitude to integrated pupils. After

cohesion manifested by large number of positiv . e
selection in relation to number of the grouppsychqmetrlc analyze the questioning and analyze
of children’s work we can conclude that

members. Children accepted rapidly group. .~ . . .
behavior and for that behavior other childreniﬁﬁgf:r?,gn s?)fcig]lsg'[iiztrl\vewmi;hO\?vazadmggﬁggtgg
happily accepted them as their friends. through adopting the rules and building social
In these groups communication was moreskills. Complete educational process with applying
intensive and emphatic. By mutual selection ofnteractive method was performed based on
members positive diodes were noted that showonditions of interaction between children;
group stability based on attraction, wish foreducator and his friends that resulted with higher
playing and association. In these groupsevel of socio-emotional maturity and higher level
cooperative atmosphere, cooperation and dynamaf cooperative ability. Working with children from
interaction was achieved that have positiveexperimental group we used games for social
influence on further socio-emotional developmentlearning that brought in new behavior forms
Based on analyzed results we can conclude théihstead competiton we used cooperative
experimental groups were more dynamic and thasrinciple).
positive climate was present and there is
connection between children where children wit
EIF:;ZI ngcralgs ?;%Ilm Larfggr;l;tn%;tgz ngc))iLCJE)u.rZo% motional and communicational but ethic too.

interactive methods the influence on socializatior:a Qélgrf; d vk\glgt]te?pzr??lhgiedmsorg stg:fs-c?)rrﬁ‘iud%r:,;le;ﬁ d
level with children and acceptation level of pupils P

with special needs, the analyze of children’sself'reSpeCt and "Picture about you” with pupils

drawing on given theme was made. The theme Wé\{gith special needs was built positive. We will give

connected to class surrounding in which pupils hag" example of one boy who was integrated in the

assignment to draw themselves, the teacher ar%(perlmental class. It is about a six-year-old boy

their friends with who they associate every day iﬁévétgt(;jr',rse?r:ﬁg t:?/gr}:]illszédﬁx)?nwrgﬁzlfsgﬁgg,,on
“Small school”. In interpretation of this work we

were observing the general impression of complet\j@vggera;%nzeaﬂﬁ t?ﬁetegghel;, 'ngi';/:ggt%llgﬁgmaenn;s
drawings. Combining all known information’s y by 9

about the child and meanings of symbol of the"g)fcaeﬁgécsbﬁhghech?fj?g]n'nﬁ E;fr trj)os{/c\rgvgée?r?é
drawings as well as considering the child's uestioning done with 16 children in the group, 13

explanation we have reached important diagnostﬁh. 2 R
effects in social view of acceptations of children® lldren didn’t want to play with him nor accepted

with special needs. Drawing upon given theme ig"r; ajtr:hetlcr) frrmliﬁqn%u:-?rr]ie g:rsli Svlor\(,avendotarg: dd ?[2
given to both groups at the beginning of ympathy y y

cxperiment mplementaion and ar the endi>SC0C W0 N Aer s monie of work by
Analyzing the first initial drawings the children P

have shown acceptance of children with speciak?oy applyir)g social interactive games the at_titude
needs as their friends. In the group where a inn8f other children of the same age towards t_h|s bpy
was completely changed. In regular work with this

boy was integrated, the children painted hlsboy we made tape note from which we can see the

clothes 'in black color and color selection ay his friends helped him during the adaptation
explained as something dark and scary. After thg&y : P g the P
of the material he learned from (days in week and

completion of the experimental research theCountin to 10). Encouragement by friends from
drawing was repeated with the same theme. Tr} g ' 9 y

. : ne. ' Nfe group stimulated the boy by applause and
pupils from experimental group showed this tlmewhen he wrong interpretation they tried to help

their friends with special needs in bright colors,him After the psvchometric interrogation analvze
painted in situations in which they are playing | . , psy 9 y
of children’s work and analyze of the tape we can

with the other children. While they were o : .
explaining the drawings in which they drew S&Y that application of interactive methods had

persons with special needs they didn't expres'?ﬂuence on level of socialization and acceptation

This kind of approach provided an opportunity
0 participants to mutually come closer not only to
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of children with special needs which confirms our
third hypothesis.

IV. CONCLUSION AND RECOMMENDATIONS

If we analyze the existing educational practice,
we can conclude that the motivational theoretic
orientation is missing, which would react in the
world of changes faced with the progressive social
development. The reasons for that we can find in
insufficient sensibility and in pedagogic deficit o
teachers motivation to avoid the established
practice that is still based on glorifying the frain
way of work. The teacher accommodates the work
to so called average pupil, unsatisfying the needs
and possibilities of those recipients, who are abov
and under intended average. To find the best
solutions which will be oriented to individual and
it's needs, there is a need for a ceria of actas
practical interventions from the field of
educational practice. Aiming to enrich the
educational methodology, which would provide
every pupil with progress towards personal needs,
we oriented our research in that direction. We
wanted to study and question the opportunity and
the condition of the practical realization of
interactive methods in the inclusive class so that
the educational work could be refreshed with the
new procedure in the process of acquiring
guantity-quality of pupil's knowledge and the
creative ability. Starting from the subject of
research, aim and task definition in our work we
came to accurate information’s which are given by
observing and comparing results of the traditional
way of work and the results of the innovation
model in which the interactive methods are
realized. Obtained information’s gave the
complete picture about the level of adopted
knowledge that was seen in quantity and quality of
understanding the facts, duration of the memorized
content, fluent factor, logical-critical formulatio
and the problem connection. They also clearly
ordered the efficiency of the methodical procedure
application on individual learning, motivation,
socialization and the level of acceptance of
children with special needs. Based on research
results that was shown in this work the following
can be concluded:

» The application of the interactive methods
considerably influenced the quantity and
the quality of the pupils knowledge that
was shown in amount and duration of
adopted facts in mother tongue and
mathematic plays, improved perceptive and
intellectual ability, fluency of ideas,
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creativity and clear understanding of the
facts. Processing the statistical
information’s we came to the results that
show us that the pupils from experimental
group in view of quantity of the adopted
facts did not manage to realize better
success in final test in compare to pupils
from the control group. By oral

examination and by analyzing child’s

drawings, we questioned a level of quality
of the adopted knowledge. The questioning
results showed that pupils from the
experimental group showed high level of
understanding the facts and they were
giving logical explanations in which the

factor of fluency was expressed. In the
control group’s pupils memorized large
number of facts, but level of understanding
of some facts, logical explanation and the
factor of fluency was much lower in

compare to pupils from the experimental

group.

Application of the interactive methods
considerably influenced the interests,
motivation and active participation of
pupils in the education process. The
guestioning results of pupil’'s motivation
for attending workshops showed that
relation between inartistic and extrinsic
motivation is significantly enclosed to
internal motivation. This is a solid result
specially if we consider that psychological
development of the preschool children
depends on outside compliments and the
competitiveness. Questioning the pupils
reality of own efforts and marks they got
on the test we came to the results which
show that correlation between mathematic
mark and their self-judgment is r=0,45,
while correlation of marks in mother
tongue and self-judgment was much lower
r=0,15. From those results we can conclude
that pupils like to give judgments to their
success. But, so high self-judgment shows
that even less successful children have a
subjective felling of success. Based on
latest motivation questioning results, we
can conclude that the motivation level in
classes interactive methods are applied is
higher (on scale from 1-5 about 4,7) than in
the control classes. So we can say that our
second hypothesis is confirmed too.

Our third hypothesis was that the
application of the interactive methods had
influence on better acceptation of children
with the special needs and it will reflect
positively on the socialization and
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individual progress of children with special develops ability on faster and durable memorizing
needs is also confirmed by socio-metricand memorized knowledge puts on operative level.
questioning results that were made at th@ased on the teachers statements and researchers
beginning and at the end of the research. Ifeports we can conclude that they are pleased with
initial questioning most of the children did the application of the interactive methods and with

not have a clear status. They were in gnhe influence on pupils who attend the inclusive
position of an unnoticed child and often ;5sses.

there were positive and negative o ' _
ambivalent relations to the other children The application of the interactive methods had

who were marked with a wish to play andinfluence on the parent's affirmative attitude in
fight at the same time. Those results areiew of the inclusive education. The affirmative
understandable considering that we hagarents attitudes we can attribute the interactive
artificial formed groups where ability of methods activity that were used during the classes,
cooperation and knowing social skills wasseminars and the workshops for the parents from
not known. At the end of the the experimental group. By the inquired analyze
implementation of the program contents,ye found out that their parent self-confidence
again we made socio-metric questioning tQunjarged. They think that their active participatio
see was there any change’s in Some.q cooperation with the school gives valuable
children's ~status related to initial %;)ntribution to their child and to the other chddr

questioning. The social status in the contro 0. When it is about parent's attitudes about
groups was nearly at the same level an

was based on rival and competition. In aim ringing in the inclusive education, we can
to question mutual relations we markedconCIUde that the parents were skeptical and

negative diodes, which shows thatcareful at the beginning from both groups, but

rejections to children with the special needfter their education and inclusion in different
is still present and teachers intervention i&inds of activities, parents attitudes from the

necessary. The groups were divided exceptxperimental group changed related to parents
in selection of the most popular child. By from the control group. Considering that the

socio metric questioning analyze in thegroups were equalized at the beginning in all
experimental classes we noted positiverelevant factors, especially in socio-economic
diodes that shows group stability that wereparents status, differences that were present in
based on attraction, wish to play andattitudes can attribute to experimental factor
socializing. In those groups cooperationactivity, effectiveness of the interactive methods.
atmosphere is achieved, cooperation ang¢rom this we can conclude that our fifth

dynamic interaction that positively hypothesis is confirmed and answered our aim and

influenced on their further socio-emotional {35ks that were in agreement with our subject and
development. research.

The teachers experience in the experimental \jentioned information’s are obtained through
groups in view of bringing in the inclusive gitarent techniques, instruments and actions that
education and the interactive methods influence 0jare ysed in this research. The pedagogic
educational level of the pupils are affirmative andexperiment with parallel groups was the basic
we can confirm it by the results given by thejesearch method and was very successful. Having
question analyze, researchers reports —anfh mind the equivalency of the groups before the
interviews. The results that show positive attm‘debeginning of the research. we can conclude that
of the teacher we can attribute to the professionglq influence of the interactive methods effectivel
qualification that is realized through a number ofquenced the quality and quantity of pupil's
classes and trainings at the beginning of thgngyledge, interests and pupil's motivation,
research implementation project. After processingycialization and positive reactions of teaches an
the questionnaires related to the teacher's r‘mCt"ﬁarents related to the application of the intevacti

and opinion about application of the interactiveathods and bringing the inclusion into the
methods in the educational work, teachers statedey,cational system. In harmony with the above

general mark that was related to their efficiencymentioned facts, we must say that our intention

The questionnaire results lead to the conclusiofyas not to represent the application of the classic
that the application of the interactive methods hag,athodical action as inefficient (considering the

influence on faster and easier materiakg|id results that most of the pupils from thisigro
overcoming, activates creativity and free thinking;-hieved specially in quantity of adopted facts),
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our aim is to show that there is a different wogkin opportunities for learning and development should
model which showed to be good in quality ofbe based on continuous monitoring of the child's
knowledge and every success of the pupil. Thachievements and interests in respective areas.
application of the interactive methods can bringBased on what the child already knows it is needed
some changes into educational work, which wilto make a realistic assessment of what might
ensure creativity stimulation and achievement ofcquire in the future, indicating that assessment
individual maximum by pupils. But of course, it is should not go further than the next few areas, or
necessary to stress that none of the models areceen take one at a time. Practice has shown that
reflection that is good for itself and working bdse when doing the assessment the rule is that the

on it every individual can gain the same resultschild be your guide, that the educator follows the

Different individuals will gain

extremely child's

interests and expands these interests

heterogeneous results, no matter what they withrough guided activities. In order to achieve ,this
have, mutual paradigms which directs to possiblé is necessary to make a dynamic, contextual and

didactical-methodical way of work in educationalindividual
interests and capabilities.

classes.

Modern pedagogy in preschool education
respects individual differences of children and
their potential for comprehensive and healthy!
development of personality. Creating an “Adapteq2
integrated curriculum” is an integral part of the
program plan and program, without which wel3]
would not be able to follow the progress and
development of every child who enrols in thepy,
educational process. Unlike traditional programs
that are made in advance, adapted developmelat
curriculum is never planned in advance, Withouh
knowing all the relevant assumptions. It also is no
a model that in all segments fit children of the
same age in the same kindergarten, and in differeft
groups. Checking, changing and improving the
work can only be made through educationajg
practice. Adapted program must reflect the nature
of the child and their specific needs. Program, ir®!
terms of integration, is advisable to steer towardﬁO]
the following objectives: to meet the specific

needs and the resources to meet those needs. Iiiig

important to learn what is important and crucial td12]
the advancement and training of children for later
life and concentrate the program content around™
that. Assessment of the level of children'sy
knowledge of the content, and closest
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Abstract - This research study consists of two parts
Initially, we were focused on analyzing sociologi¢tghemes
in French language textbooks. Results showed thatere is
a basis for introducing sociological themes in Fresh
language classes. Namely, all the defined themesealdy
appear in textbooks. The theme ,Culture” appears mgh
more than any other theme. The theme ,Religion”
appears the least. In the second part of the studwe were
focused on examining students attitudes and prefenees
towards sociological themes in general, with a spet

emphasis on themes which, according to our texbook

content analysis. It was shown that students mostliold
positive attitudes towards French language classeasnd
sociology. Furthermore, it was mainly not difficult for
them to understand and acquire sociology class caarit
and there is no sociological theme they distinctlgid not
like. Of all the themes they could explore in Frerit
language classes, students would most like to expdothe
theme ,Culture” and they would least like to explore the
theme ,Politics”. These data are precious beacusehay
give us objective information about students intersts.
This information can be useful to single out furthergoal of
encouraging interdisciplinarity and a holistic approach to

state of occurrence of these themes in the books of
the French language, or condition that is
objectively true for all students of French
language. Specifically, the textbooks are the only
means of teaching prescribed and equal for all
students, as exclusive features and operationeof th
teacher and any additional documents and
materials not covered by textbooks, but can be
used in teaching French as a foreign language. We
also want to examine the attitudes and interests of
students. In this way we will get an insight inbe t
topics that students want to cultivate during
language classes, with the broader aim of
determining their interests. The ultimate goal of
this research is to create a foundation and
guidelines for the enrichment of language teaching
French language by tailoring interdisciplinary
topics, taking into account the interests of stislen
and their preferences for certain sociological

teaching and tuition. topics. As far as educational policy in Croatia th

concept of cross-curricular topics in the National
_ ) Curriculum Framework (2010) is plausible and is

In the narrowest context, this paper aims tQonsidered to be the goal for which to strive. Of
focus on the following topics: analyze and recordhe six interdisciplinary themes in the NCC, the
the sociological themes in the books of French asigtroduction of sociological themes in teaching
foreign language, and to examine the attitudes antlench as a foreign language could meet two:

preferences of students toward sociological them&sarsonal and social development and  civic
in general, with special emphasis on sociologicaqycation.

topics that appear in the books of French language.

Introducing sociological topics in teaching the |l. THEORETICAL CONCEPTS HYPOTHESES
French language can help foster intrinsic ANDMETHODOLOGYANALYSIS CONTENT
motivation students (V|Zek Vidovic et a.l., 2003), For the purposes of this study' we took a

and when we talk about teaching French, shgociological topic for the unit content analysis.
becomes more interesting to students introducing @ow to define a sociological theme in this case?
sociological issue, gives students a richesociological theme in this sense is understood as a
vocabulary, goes solely linguistic content and b&ackdrop or framework within which are designed
given the opportunity to students to demonstratgctivitys, tasks, etc. that allow ultimately adogti

the right to the "I" in the class of languages thafinguistic phenomena. In this sense, social issues
are so rarely show (Vrhovac, 2001). Similarly, ifin |anguage textbooks are not direct or highly
we talk about sociological topics in languageyisible, because the adoption of the sociological
teaching, until now, there was not conducted henomenon was not an objective of teaching a
study on students' interests in relation to thenToreign language. Although the use of thematic
Thus, the analysis aims to examine the currefinits has serious drawbacks because categorization

l. INTRODUCTION
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is not unambiguous as it is based on the separation 1ll. RESULTSAND DISCUSSIONCONTENT
of phrases such as words or sentences (Milas, ANALYSIS
2005), for the purposes of this study it was not  gumming all the lessons of all 11 books lead us
possm!e" to take "physical or syntactic unit ofig the number of 536. Sociological themes occur in
analysis” (Milas , 2005: 508), because only thgg 7604 lessons. As seen in Table 5 and Figure 2,
appearance of a word in the textbook from gne total number of lessons, theme Culture occurs
foreign language does not necessarily mean that jt,st frequently, or 56.34% of the lessons.
is treating the specific topics. Followed by themes: Work and economic life,

In determining the sociological themes in termd>olitics, Mass media and technology, Social
of content we used primarily the sociologychange, Socialization and identity, Gender,
textbook for high schools called Sociology Family, marriage and kinship, and at least appears
(Fanuko, 2009) and a textbook in sociology calledheme Religion.
Sociology (Giddens, 2007). Emphasis is on topics

TABLE 1. FERCENTAGE OCCURRENCE OF SOCIOLOGICAL TOPICS IN

that are largely covered teaching sociology iN texreooks FROM THEFRENGH AS A FOREIGN LANGUAGE FROM A
Secondary schools. Thus, for purposes of thi$RrRouP OF TEXTBOOKY.E NOUVEAU TAXI, ALTER EGO, CAFE CREME

. . . . AND FORUM®

analysis ten sociological themes are provided.

Socialization and identity, Gender, Family, Sociological themes __ %
marriage and kinship, Culture, Religion, 3  gocaizatonand identty o5
Education, Employment and economic life, Mass. Family,marriage and kinship 5.41
media and technology, Politics, Social changes It i% g:'"tulfgn 367-24
clear from the description of categories that they Edu%aﬁon 5.97
may overlap among subjects. It is therefore likely. Work and economic life 17.54
that the analysis of content we will experiencey Mass media andtechnology 1455
lessons that contain more sociological themes ab. Social changes 11.19

once. For the purposes of this content analysis *ilfercentages are calculated from the total numbéssbn book Le
. . . -~ nouveau taxi 1 and 2, Alter Ego 1,2 and 3, Caféner&,2 and 3 and
will be taken into account everything a lesson in

; . Forum 1, 2 and 3, which amounts to a total of 536
foreign language can contain. _ _
The content analysis showed that in the books

The main hypothesis of this study is: Of the temyf French as a foreign language appearing all
defined sociological topics, sociological topicsdefined sociological themes: Socialization and
Culture appears in most lessons in the analyzegentity, Gender, Family, marriage and kinship,
textbooks from French as a foreign language.  Culture, Religion, Education, Employment and

Samples of the content analysis are th&conomic life, Mass Media and Technology,
textbooks from the French as a foreign languagBolitics and Social changes. While all these
that are commonly used by the first to 4 grades igociological themes_ are presented in textbook_s,
high schools in Zagreb. It's eleven books witif€y do not appear in the same frequency. In this
which students encountered in the course student§"Se, the content analysis confirmed the original
practice teaching of French in the Department ofyPothesis: of the ten defined sociological topics,
Romance Languages at the University of Zagreb§00|olog|cal topic Culture appears in most Iessqns
Le nouveau taxi 1 and 2, Alter Ego 1, Alter ego1/" the analyzed textbqoks from French as a foreign
2:03, Café créeme 1, 2 and 3 and Forum 1, 2 and [@.nguage. It appears in 56.34% of the total number
For the purposes of this analysis, the mospf essons all analyzed textbooks. Language
appropriate "way of quantifying the content isteachlng in general, mcludmg the_ French, |mp!|es
transformed into a binary variable, where the unifn€® involvement of different topics from social
joins the content in which categories emerged, anf€: keeping in mind all the communicative
one in which zero is absent (Milas, 2005). Listecsituation in which one can find a student, a user
and defined sociological themes are not mutuallf{nd & speaker of French. Results of this study are
exclusive. It may happen that one lesson includdss€ful for sociology, because it shows that
more sociological themes. The most appropriat@jectively there is already a lot of sociological
statistical analysis of data and display the resultheémes in the books of French as a foreign
of this content analysis is to display the perogata language, and that there is a good foundation for

of sociological themes in the documents andhe planned introduction of sociological topics in
textbooks. teaching the French language.
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IV. THEORETICALCONCEPTS HYPOTHESES V. RESULTSAND DISCUSSIONSURVEY

AND METHODOLOGY SURVEY Indicators are grouped into ten broad themes
This research is to examine students' attitudesnd we get, as we can see in Figure 1, the average
about school subjects sociology and French as general interests of students in relation to the
foreign language, to examine which topics theysame. We see that all threads are between grade 3
like or do not like in the teaching of sociology, and 4, and that no single issue, on average, s ver
what topics were difficult to understand and adoptinteresting to students. We can tell that, so to
what social issues and antisocial themes studergpeak, in the broadest sense, that they are the mos
want to process in teaching French, and finallyinterested in the subject Culture, and at least
what sociological topics they are interested irPolicy.
general.

4 @ Work and econonmic life

The instrument we used is conveniently
questionnaire that was designed for this researg
and is titled Questionnaire on attitudes of stuslent|
on topics in the teaching of sociology and French
languages, and their general interest in the sam
and is located in the Appendices.

35 m Gender

3 O Family,marriage and kinship

O Socialization and Identity

nd
«

® Religion

N

0 Mass media and technology

=
«

degree of interests

We chose eight thematic sections of thg || & Educaton
textbook (Fanuko, 2009), and we add theme . o Cuture
Gender and Mass Media and Technology. Wg s

have designed and thirty indicators in ten °

sociological themes. All these indicators are taket

either from the textbook Fanuko (2009), anyFrigure 1. General interest of students to sociotigopics grouped

textbook Giddens (2007). Although previous into ten broad themes

research has shown that of all sociological topics ; ;
) X In Figure 2, we see the displayed results

most commonly is theme Culture in textbooks, for 9 pay

that the int ts of stud nﬁ%)ncerning the consistency of students' answers on
survey, we assume that the interests of stude e topics they want to cultivate in teaching Frenc
will not coincide with this result. Specifically,ev

: . . language and the topics that interest them
behgve that th!rd grade high SCh°9| students ar enerally. In most cases there are more topics they
not interested in so many cultural issues, such

: . . e interested in, more than they would like them
issues of m|ed|_a, technology and social chang?o be processed in teaching French.

Given today's lifestyle and the use of technology
in everyday life, it is expected that young people| ,
high school students, will be more interested in
this topic. Thus, our first hypothesis is: Of &lése
social issues, students in teaching French languag
most want to cultivate topic Mass media and
technology and their impact on society. As for the
second hypothesis, we assume that: Students g
generally most interested in the topic of mass
media and technology. Our third hypothesis is: Of
all these social issues, students in teaching Rreng

topics grouped indicators 8 Social changes

degrees

at least want to edit the theme Policy. 0 U ‘ ‘
. & &“&\ & \@é\ & & S o’\i\\& &
For the method of this study, we chose & o« gﬁ & &ef & o ¢ @o&
survey. Non-probabilistic method we came to 4 s
convenient sample that includes students thirg [—e— French language —s— generaly |

grade four Zagreb gymnasium: IX., Classic, V an Figure 2. Consistency of students' attitudes abociblogical topics
XVIIl., who taught French at school. We can not they would like to edit the hour French languagé treir general

claim that the sample is unbiased and that is interest in the same

representative of the population it represents. . ) N
P Pop P Our first hypothesis (of all these social issues,

students in teaching French language most want to
cultivate topic Mass media and technology and
their impact on society) has not been confirmed. In
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fact, most students want to edit the theme Culture Finally, these data are very valuable because
(Figure 2). Another hypothesis (Students ard¢hey give us a fair view of the interests of studen
generally most interested in the topic of mas§hey can serve future and current teachers,
media and technology) was also not confirmedtextbook writers and everybody involved in
The results showed that students and generaltgaching languages as a basis for the design and
most interested in topics Culture (Figure 1). Thereation of models of teaching such content in
third hypothesis was: Of all these social issueggaching French language, in order to further
students in teaching French at least want to kdit t encourage interdisciplinary and holistic approach
theme Politics, and it is confirmed (Figure 2).to teaching and learning.

Also, it showed that students are generally the
least interested in topics Politics (Figure 1).
Finally, a major drawback of the study is samplel!!
None of these findings can not be generalized.
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Abstract - We teach an introductory course in objet  cover all topics in detail, due to limited time.
oriented programming for first year students of Therefore, we opted for a pragmatic approach; we
Mathematics at the Faculty of Sciences, Universitgf Novi .

Sad. The course is taught in C# and aimed towards introduced only the necessary concepts of OOP
developing general programming skills and buildinga ~ When they were needed, and covered only the
foundation for scientific applications of programming.  necessary minimum. However, we provided
Our main goal was to investigate how we can increashe  references to textbooks, MSDN documentation
stuqlents' motivation for Iearning,.thtlerefore providir]g for and additional examples, and strongly encouraged
a high level of knowledge acquisition and retentionTo .
this end we prepared an extensive set of teaching Students to use them for individual study.

materials, and organized the course appropriately. The paper is organized as follows: Section |

provides an overview of the course; Section Il
l. INTRODUCTION describes the preparation of teaching materiats, an

At the Faculty of Science, University of Novi the software used; Section Il contains our
Sad, one elective course, named Programming gXPerience while giving the course in a traditional
is taught to the students of the first year ofv@y and online; Section IV contains quiz results,
Mathematics. The goal of this course is to teacRNd the conclusion is presented in Section V.
the students object-oriented programming (OOP)
in C# for scientific applications. From our Il COURSEOVERVIEW

experience and the polls, we conduct each year at programming 2 is a 14-week course, with 2
the beginning of the course, we assume that thgours per week of lecture time and 2 hours per
students are not familiar with OOP, or advancegyeek scheduled for supervised and independent
procedural programming. Some of the studentgomputer lab work. Two hours a week are

may have studied Pascal or C in high schooletermined as office hours for consultation, ard th
Therefore, we were met with a difficult task of |ecturers can also be reached via e-mail.

guiding our students from the first steps in C#, o . ,
through the basics of OOP, to building relatively The course 1s divided into three parts, covering
complex programs which solve practical problemsthe following topics:

Good teaching materials should provide good 1. Procedural programming in C#

coverage of course content, samples and exercises  « Variables and data types
for self-study, references to other materials and
textbooks, as well as samples of real-life problems
For students who are attending lectures, the
materials are a form of backup for any information « Error handling, arrays and lists
they may have m.'SSGd' for dlstanqe learning Methods, parameters, value and object
students, the materials are the essential source of types

information. Quality of a course is directly

affected by the quality of the accompanying 2. Object-oriented programming in C#
materials [1].

Flow control statements, arithmetic
operations, mathematical functions

e Classes, private and public modifiers,

We based our course on the first part of the contructors
book "I_\/Ilcrt_)soft \_/|sual _C# 2012 Sftep by Step" « Inheritance
[2], which is available in the Serbian language, _ _ _
and recommended "Mala $kola programiranja u + Class fields and properties, is and as
C#" [3] as the secondary textbook. While the operators

scope of our course is wide, we were not able to
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WPF applications For each lecture, we prepared appropriate text
: . aterials with C# sample programs, assignments
3. \IIEV)(;?F ples and projects  for mdependengr individual work, textbook, references, and Bnk
to web sites with relevant information.
*  WPF calculator Furthermore, we created a set of instructional
«  Working with files videos [4] and published them on a YouTube
channel [5].

e Generating a non-repeating list of
random numbers A. Text materials preparation

» File system operations and classes Text materials were prepared to be short and
. . . concise. Only the concepts that are essentiahéor t

* X\rgzlisg;?]%h;%sihrggglnnsg function graphs’Iessqn were explained, and illustrative examples
provided. References to textbooks, MSDN

* Dynamic Link Libraries documentation and YouTube videos were also
provided, for students who may wish to explore the

It takes significantly longer than 14 weeks to ubject in depth and work independently.

learn object-oriented programming, especially if°
the students are expected to independently develop Text was accompanied by examples prepared in
programs to solve practical problems. HoweverVisual C# 2010 Express (VCSE). Important
we assumed that the students would be able sections of code were commented and included in
learn even those topics which were not explainethe text. Algorithms were explained, and
in detail in class, with the help of good teachingsuggestions for dividing the work into smaller anit
materials. Having the textbooks and many onlinéncluded. Traditional topics on algorithms, such as
sources of information, the role of the teacher hasearching, sorting and recursion, were introduced
changed from the sole source of information t@as needed.

that of an advisor offering guidance. We used PrimoPDF [6] to convert the text into
the PDF format. VCSE projects were cleaned by
Il TEACHING MATERIALS PREPARATION removing all temporary and executable files, and

There exist several approaches to instructiongdacked into ZIP archives. Examples, which were
design. We chose a set of simple principles, whickeveloped in classes, were also added.
we followed when preparing teaching materials:

1. Learning goals must be clearly presented & Yldeo matehals preparation '
students. Video materials for the course consist of short

. . screen recordings with narration. We used
2 gg&g‘rzetéherﬁgrgsioamnglg)](e gg}gsn_alirgr?]n&amswdio [7]'and he_adphpnes'with a microphone
theory towards practice ’ to record our interaction with Visual C# Express.
' In order to make screen text readable on YouTube,
3. Give assignments and tests after each topigye shrunk the VCSE main window to
check whether learning goals are beingapproximately 800 pixels wide.

achieved. , . .
Recorded videos were edited and processed in

4, Provide feedback to_the students, so thajyindows Live Movie Maker [8]. Unnecessary
they can assess their knowledge and plaparts were cut, text captions and lesson reviews
further learning. were added (Fig. 1).
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Figure 1.  Video clip editing in the Windows Live Movie Maker

Finally, processed videos were saved in 720p techniques just as much as necessary;

resolution and uploaded to YouTube (Fig. 2). . Gradually introduce complex problems:

We adhered to these guidelines while preparing

. Use captions to emphasize important
videos: b P P

points;

*  Video must not exceed 10 minutes; » Provide review at the end of the video

*  Focus on one topic; The main idea is that compex problems are

» Explain the used classes, methods and  better explained through a series many short
examples, instead of a single long one.

= |3
e‘ D hittp://www.youtube.com/watchTv=NRXGCCE-90c. P~-G HnWPFka\ku\atDruC?-VDuT..‘ | \ n £}
(01 Tube Q uplona En -

C# Nested Ifs & Radio
Buttons

WPF aplikacija za
prosek liste brojeva

Statiki metodi sa i bez
parametara

Prekoracenje opsega u
aritmetickim

WPF kalkulator u C#

PO HelloWorld cs
Djordje Herceg - 12 videos 56 views o
m Subscribe | 3 &0 po
it/ /www:youtube.com/watchlv=qzHbZSWhTQQ | 2D Arrays basics 1/3 i

Figure 2. Our C# channel on YouTube
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C. Materials sharing

Completed materials were published on
SkyDrive [9] and YouTube. We used the SkyDrive

Windows application, which greatly simplifies

uploading. The teacher only needs to copy the
desired files into a specific folder on her/his
and the SkyDrive application then
silently synchronizes that folder with the cloud

computer,

storage.

The students can freely download the materials

by using a web browser (Fig. 3). Links to the
materials on SkyDrive, as well as to the YouTube

videos were published on the course web page.

The students used this web page as the starting ,
teaching

point for
materials.

accessing the published

IV. TAKING THE COURSEONLINE

A poll was conducted at the beginning of the
course, order to explore how the students' general ,
attitude towards learning and self-study affecés th

learning outcomes. The poll is a part of a larger

research study, which is in still progress. We

I never took an online course and | don't
know what it's like — 91.67%;

| would have to put in additional effort —
2.08%;

I am afraid that | won't be able to keep up
with the course on Moodle — 47.92%;

My parents won't let me skip classes —
2.08%;

It is easier to learn after taking classes —
58.33%;

It will take more time to follow the course
on Moodle — 22.92%;

It does not fit my schedule — 6.25%;

| think personal contact with teaching staff
is better — 60.42%;

| am not sure if it is easier to pass the exam
with Moodle — 41.67%;

| use the Internet only for fun, not for
learning — 2.08%;

Other reasons — 2.08%;

offered the students a chance to study from home, opyiously, the students prefer attending classes
using Moodle [10], but were surprised to find thakom taking an online course. Many students have
only 19 of about 70 students have chosen thigeard about Moodle, but they were afraid to take

option.

an online course. Some students (8.33%) have

One of the poll questions was "I chose to attendfied other online courses before but they were not
the course in person instead of on Moodigatisfied with their quality. The most common
because...", and we received the following answef¢mark was that they missed the personal contact

(multiple choices were allowed):

with the teaching staff. Besides, they mentioned
that self-study is boring and not as interesting as

* ldon't have a computer or Internet acces$yeing in class. A more significant remark was that

—10.42%,;

the course materials were not well prepared. This

« | don’'t want to spend to much time at theremark prompted us to invest additional effort into

computer — 16.67%;

e | think | will learn better if | attend the

classes — 79.17%;

improving our teaching materials.

JESTESE ===
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Figure 3.  Course materials on SkyDrive
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V. Quiz RESULTS As the course is still in progress, we hope to
In order to track the student's success. wBave the complete data after the end of the summer

decided to give quizzed after each lecture angémester in 2013.

three major quizes, in thé"59" and 18 week of

the course. Homework was also assigned after V1. CONCLUSIONS

each class, with a deadline of 14 days. Preparing a good set of set of teaching materials
After the first five weeks we observed alS €ssential when teaching a course. Mastering

polarization in students’ success, as some studerffQiect-oriented programming is a difficult task,
test scores clearly lagged behind the group. wesPecially for students who have not had much
then decided to award additional points to thosEXPEriénce in programming. We approached this

students who did their homework correctly and offh@llenge by covering a wide range of topics, and
time. We also assigned homework in a more oper€!Ying on combined text, example C# projects and
structional videos which were published online.

ended manner, where goals were not strictly . X
stated, hoping to promote autonomy and sense e to a short timeframe alloted for this course, w
' couraged the students for self-study and

purpose in students. The students were alsg’ , :
constantly reminded to use the online teachinJg:“j_ependent work. By awarding extra points for
materials. ctivity and homework during the course, we

further motivated the students to learn. Prelimynar

The results of our approach were positive. Ayuiz scores show that our approach gives results.
comparison of results from the first and the second

quiz shows a shift up in the grade curve (Figure 5) REEERENCES
We divided the scores into four groups: from 0 Q1] c.cw. Hulls, A J. Neale, B. N. Komalo, and V. et
3 points — fail, from 4 to 7 points — pass, frorno8 “Interactive online tutorial assistance for a fipogramming

13 points — good, from 14 to 17 points — excellent. ~ 5%urse Education, [EEE Transactions on, vol.légue: 4, pp.
. 0 . , :

Wh”e t_he_re were 36% of_exc_ell_ent scores In th??] J. Sharp, “Microsoft Visual C# 2012 Step by Ste@’Reilly

first quiz, in the second quiz this increased t%42 Media, Inc, 2012.

However, the number of students who failed th€s] Microsoft, “Mala  Skola  programiranja u  C#,

; ; http://www.microsoftsrb.rs/download/obrazovanjelgila_sko
quizzes remained the same. It should be noted here la_ programiranja, Csharp pdf (accessed May 2013)

that the percentages in the second chart do not agdd Wells, R. M. Barry, A. Spence, “Using Video Titts as a
up to 100%, as 10 students have not taken the cCarrot-and-Stick Approach to Leaming”, EducatioEE

second quiz. Transactions on, vol. 55, Issue: 4, 2012
[5] YouTube,
http://www.youtube.com/channel/UCh28UJxUjI9Dy_PPRXh
QUiZ scores ng (accessed April 2013).
[6] PrimoPDF, http://www.primopdf.com/ (accessed Febyrua
_ 50% 2013).
% 40% _ o [7] CamsStudio, http://camstudio.org/ (accessed Febr2@t).
E . [8] Windows Live Movie Maker in the classroom,
B 30% — http://www.microsoft.com/education/en-
= o ) ) us/teachers/guides/Pages/windows-live-movie-magex.a
© 20% — HFrstouiz (accessed March 2013).
'E 10% | OSecondquiz [9] SkyDrive, http://windows.microsoft.com/en-
E us/skydrive/download (accessed April 2013).
0% . . . . [10] D. GluSac, K. Vado, S.Lukié, G. Terzin, and E. Eleven,
0-3 47 8-13 14-17 “Moodle as Pedagogical Environment”’, Proceedings of

International Conference on Information Technolognd
Development of Education ITRO 2012, 2012, pp. 2226

points [from-to]

Figure 5. Comparison of quiz results
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Abstract - Paper discuses the advantages of using competence to work in new conditions [1]. Using
Interactive Whiteboards (IWBs) in education. Use of mgdern approaches to organizing teaching in
accomplishments of information technology becomes . .

extremely important for development of modern Wh"?h students are a(_:tlve are beyond the
pedagogical science creating educational politics nel tradltlpnal ermS of t?aChmg- The use of mOdem
enhancing direct teaching practice. Change of pedagical ~ teaching aids contributes to the adoption of
practice reflects increase of teachers’ and studesit permanent knowledge and developing skills of
nteractivity toward subject position, —respectively gy qents for lifelong learning and professional
students’ activities and IWB technology initiates jist that. . . .

Positive influence of interactivity on successfuearning ~ development, developing the students' creativity

and teaching using the IWB technology reflects inthe use ~ and sense of success.

of principles of the obvious because well conceived o . .
material and interaction of users with objects onte board IWB technology initiates changing pedagogical
using a pencil, a finger or some other device infence  practice to increase interactivity of teachers and
positively in understanding the content; game elenms  students in the classroom. Since this technology is
make the use of this board fun for students, and wén  yq|atiyely new, there is little scientific research
something’s fun it's easier to learn and rememberusing . - . .

colours, movements, emphasized things and other il Its Impact On_ teaCh”_]g and Iearnlng._ The
effects reflects positively on students’ learningcreating ~ researches carried out in the UK, Australia and
multimedia material on the subject stimulates inteaction New Zealand where the IWB technology
between students through discussion and direct significantly represented in teaching,

manipulation of the media. Success of using thisaehing . L .
means mostly depends on teachers who should findeth unamb|QUOUSIy Slgnlflcant influence IWB

best ways of using great possibilities of IWB inteir work ~ technology in |eaming pgrformance of StUdent.S,
so students would be more active, comprehension gter ~ but no recorded negative impact of these teaching

thus learning more successful. tools. Most of the existing scientific researches
states that the most important variable in
. INTRODUCTION improving the quality of learning in students
The documents of UNESCO that deal withlecturing. The technology itself is not a guarantee
issues of education, created during the last decadbat we will achieve better results in their work
states, inter alia, that the policies and strategie and we will be more efficient. Although the IWB
education under the strong influence of scientifitechnology with great potential, it is still just a
and technological revolution. Modern technicaltool, a teaching tool, but a tool that will allow
and technological developments important factoteachers who passionately committed to doing
in the democratization of education and improvingheir job, to do it even better.
its internal and external efficiency. The applioati
of modern information technology advances, it
becomes extremely important for the developmer]
ior;g?gg:meﬁ?d%?c’%éc:éhsiﬁgn%?a%?igggr 'r\?vrged;?tused the IWB. Efficiencies IWB technology varies

witnessing a time in which information technology r(;r; t';;e:c{;}zr t:eoa éﬁ:?:(\el\r/i"-rhhaltsé ;h(él e%r;%igﬁ\éagg
is becoming a key factor in the overall human ané\fl. . . :

social existence causing the readiness of theeenti IS techn?‘lo_gy IS 1o begmdto lljse It and try LO
educational system for the rapid transformatioﬁmprqg.(ﬁ.t e|][ practice anh allso_ Increase  the
and adjustment with new requirements and©>S! llities of using new technologies.

changes, so that the traditional role of education Most of the presentations that are used in
the individual acquisition of knowledge and theteaching are linear, with lots of information and
development of his abilities getting new featuresvery little interaction with the student.
In these processes, the role of the teacher ddes aurthermore, the majority of teachers manage the
lose its importance, on the contrary, there isedne process of presenting while sitting at the computer
for the development and improvement of itsConsequence of this kind of actions by teachers,

All the reviews and praise of this technology
annot be taken seriously without looking at the
arning process and the way in which the teacher
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presenting lesson while sitting at the computer ismteractive boards make it easier, more beautiful
such that students can be confused, which is nahd elegant. Flipchart software applications are
the case when the teacher presenting lesson bpw serious great features that come with large
using IWB, students do not have the dilemma otibraries of ready-made teaching materials that are
of what they should paid attention, because thelterally at your fingertips text, images, charts,

see where teacher's finger or stylus pointing. diagrams, video, audio, interactive animation, ...
required to work in class. Flipchart software also

are developed from the need to directly manipulat Irlo;/l\:]siz eu?n attc()ariglstehr(gteh 'mgriﬁg\g OVth';et;OSa,[ﬁét
with objects on computer while teacher is in front 9 g bag

of the working surface of the IWB (interaction 2{]%\20; \gisr:bl\?vi?r;[ g;ewsi'[%rgﬁt tggfésbgrtegt:as de(?us%/nto
with projection surface), while preserving all the gain, 9

possibilities we were use before IWB (multimediathe class, and with the capability of multimedia

materials in combination with computer andand interactive materials.

projector). Using flipchart software with interactive

whiteboard is not necessary. With interactivityttha
IJjorings IWB technology during using existing

presentations made in Power Point or with use

consider only the possibility of manipulating theSOﬁWaLre such as GeoGebra mentioned, can be

L chieved very much. However, to we waive the
gzyﬁnlifr at projection surface, we. have a'%gchart software completely, would mean not to
ge compared to pure presentation, becau > full potential of the IWB technolo
we can now use integrated software tools (as a balf P gy
pen or highlighter in a Power Point) directly oe th II.  TEACHINGWITH IWB
projection surface.

From this point of view, we can say that IWB

Although the interactive whiteboard is just
another teaching tool that is used in teaching, IW
technology has brought a lot of possibilities. & w

Teachers who just began to use IWB in their
If we leave aside the PowerPoint for a momentwork, usually in the early stages of use the IWB as
we can see a number of software that we can uge tool to carry out the basic objectives and
in the classroom (GoogleEarth, GeoGebralearning. In this context, teachers use the IWR as
3DCabri, MS Mathematics, Sketchup etc), and weeplacement for the previously used teaching
can see that the possibility of direct manipulatiomesources (using projector and ordinary projection
with objects in these software's really is a bigscreen), or carry on the current practice with gisin
advantage over the current use, projecting image® new method of presentation. At first, teachers
without the possibility of interacting with the use the IWB software that provide various forms
software on the projecting surface. of writing and drawing and in that way extend
ltheir lecture. As confidence grows, teachers are

All interactive boards have a set of tools tha ; s ; .
provides interactivity and sensitivity of the SXPlOring new possibilities of using the IWB with
familiar software, such as Power Point. The

projection surface on user command. IWB

technology offering except cursor control and 2208 2 L R B e o &
interactive tools that allow you to use the ’ 9

projection surface as we once used a plai lide presentation, usually using the tools bolib
whiteboard, such as writing notes or drawing ove owerPoint. Of course this type of activity can be

the content currently visible on the screen, using Iaken_ byAstthents, and it sutpporrt]s interactive
"sponge” 1o delete the objects or fines. IWBEMINg. As time progresses, teachers increases

; ; fidence in the use of IWB, and then they starts
technology offered much more than simulatin on i
ordinary whiteboard. It is also possible to reco%O research the possibilities offered by the IWB

all or part of the lecture, the audio or video fatm echnology. Teachers' skills in the use of IWB
to make photographs of part / full-screen, to us&echnplogy can be described by the following
handwriting recognition, shape recognition, the>lePS:
magnification of the screen, ... With each object ¢ hand-written text on the board in the same

(line, geometric body, complex illustrations, video way as the traditional board
and audio facilities) can be freely manipulated. +  The use of pre-prepared text and graphics

All of these tools open up a range of possible making use of flipcharts
uses in the classroom, and most boards these toolse Save a flipchart for future use
integrated into the flipchart software that are . ysing Power Point with IWB included
essentially software very similar to Power Point, using directly from the desktop panel and
arising from the need to overcome the limitations use markers for notes on the slide
of existing presentational software and work with
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* Using drag and drop techniques with textpedagogical practices towards better use of IWB

and graphics on the desktop board technology features:
* Moving back and forth between pages t0 .« The teacher introduces the class with the
create an effective learning sequence objectives of the lesson at beginning and
* Import digital photos and audio recordings and bring students attention to them at key
« The use of hyperlinks to switch between moments of lesson
pages / use of resources on the Internet * The teacher uses the board to present
« The use of hyperlinks to launch different information to students through various
software resources (audio, video, simulations,

animations, images, ...) but mainly in
manner that students manipulate with these
resources

The teacher encourages class discussion
and follow them by making notes on the
As a teacher progresses in steps and these IWB

skills, linear passage through the ‘lesson . Activities such as naming, drawing and
(presentation) changes to the "bouncy" where graphic design teacher takes using IWB

e e T oU0Y, + Avrguments and explanation for certi
' aspects of the IWB are written by students

hyperlinks to follow different ideas (but without on IWB
moving away from the goal of the lesson), so )
learning materials can be modeled and prepared * The teacher and/or students write on the

» Preparation and effective use of galleries /
library of ready-made resources

» Sharing galleries and resources with other
teachers

using the links to the programs, to documents, web board the text, such as the conclusion of a
sites and materials available over the Internet. Q'SCUSS'Q{" and then analyze it and try to
improve i

With the progress of students' understanding of , ,
the functioning of hyperlinks and IWB technology, The speed and magnitude of changes in
the teacher encourages them to create their ovi@chers’ work depends on the teacher himself.
versions of "work" that will be presented using theEssentially, only adjusting the current way of
IWB and will be part of a lesson and/or activity inteacher work using new teaching tool will not
the classroom. These “works” are usually studenfring significant benefit to the teacher or the
answer the task set by the teacher on a specififudents, except for higher student motivation
topic in the form of Power Point presentation withduring the initial period of using IWB technology
hyperlinks to resources. Students present thei@ Which students are still fascinated by the new
work using the IWB, and then discuss the resulté€chnology. With time, teachers will use their
that are stand. The teacher may at any time putéPerience and knowledge with the introduction of
note with the essential parts of which are curgentinéw teaching resources to develop new strategies
present to direct the attention and/or pointing t@nd to change their own pedagogical practices.

correction of errors in the students’ work (or can  changing pedagogical practice is a process in
encourage students to take on this role). which teachers need to change their current way of

Of course, the teacher can plan ahead and alighPrking to increase interactivity, not only in tesm
with students the time of presentation of thei®f IWB technology, but also the mutual
work and even participate in students work andnteractivity of teachers and students in the class
adjust it if it is necessary with curriculum before!n that way use of IWB technology will be given
student present his work on IWB to the classitS full meaning in the classroom. We can highlight
Students present their work and discuss the resul(§y reasons for the positive impact that
with  classmates; Teachers during thesdéteractivity have on successful teaching and
presentations can gain insight into the knowledgtarning with the use of IWB technology:
and understanding of individuals or groups of ¢ Obviousness. Well-designed materials and
students. Presentations are themselves evidence of  user interaction with the objects on the

student work, and can also be printed out with the board using a pen, finger or other device
comments of teachers if necessary. positively influence understanding.

With the implementation of these activities, the ¢ The elements of the game. The elements of
potential of the IWB becomes obvious and the game used with IWB technology are
teachers are beginning to slowly change their interesting and funny for the students, and

when something is fun it's easy to learn
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and remember it. Integrating sound, °
animation, video, text, and other interesting
resources for lesson has a positive effect on
attention and learning. Elements of Game
can appear in different forms when it
comes to IWB, as computer games with the
educational potential, as designed game
knowledge competitions between students
that are divided into groups ... In this case
interaction exists between players and .
IWB, between students and the teacher as
the leader of the game, between team
members, i.e. students, ...

* Visualization. The use of color, movement, .
emphasis, and other visual effects has a
positive effect on learning for all students.
Student interaction with the visual world of
the media is intuitive and effective.

e Students' work. A wide range of possible
media that can be used and the ability to
students can manipulate them is a big plus
for IWB technology. Creating multimedia
material on the topic by students stimulate
interaction between students through
discussion and through direct manipulation
with media. The interaction between the
students has positive effect on learning.
The teacher in this case is the mentor for
resource developing and mediator of
discussion.

e Interactivity in teaching with the IWB is
not a one-way process, but a process where
teachers modify their approach to the needs
of students. For a successful learning there
must exist student interaction with the
teacher, resources and other students.
Under the interaction is considered not
merely physical use IWB by the students,
but also the interaction in terms of the
exchange of views and ideas with other
students and the teacher.

The use of IWB technology encourages more
active participation of students in the teaching
process. What is certainly important is that the
teacher must carefully choose and create teaching
resources and successfully manage teaching °
process in order to avoid the negative connotations
of the active participation of students (for
example, when a student is exposed to bad
comments of his classmates while working drag
and drop exercise on IWB). The teacher therefore
has to create resources that can present a challeng
for the students, but in that way that tasks set
before the students are solvable.

The most important factors of effective use of
the IWB in teaching are:

75

Availability.  Some  kits interactive
whiteboard are mobile and small,
practically fit in a small purse. If a teacher
wants to use IWB, and bag with the
equipment is locked somewhere in school,
same teacher will quickly lose interest in
using IWB. Without access to the IWB,
teacher can't have practice, and
consequently the effective use of IWB

Proper positioning of the IWB in the
classroom. If any part of the table is not at
hand and not properly positioned, the IWB
will not be used efficiently

Teachers training. Without timely and
continuous training there is no effective use
of IWB. Teachers who do not have enough
self-confidence in using IWB rather will
continue to operate as they did before the
opportunity to use the IWB. For each IWB
takes time to invest in the knowing
equipment and practice. In order to use
IWB routinely, it's needed at least 10 to 15
hours of using and experimenting, except
the initial training. A good part of that
training time waste in exploring
opportunities of flipchart's software and its
capabilities.

Equal percentage utilization by students as
from the teachers. If only teacher uses the
IWB, students will quickly lose interest and
teaching will be reduced to a situation as
same as where we have a computer and a
projector, with the difference that teacher
stands at the board instead in front of the
computer. Using IWB in this way is like
driving a new Mercedes with 60 Km/h
speed at highway. In this way we do not
use half the possibilities of vehicle and
path, and further we disrupt other users of
highway by driving too slow. Students
should be encouraged to use IWB. Students
are more attentive in case that one of their
friends use IWB, much more than in case
that teacher using IWB, they are more
willing to communicate, help, discuss.

The exchange of materials and ideas
among teachers. If this exchange does not
exist, teachers must prepare learning
materials for each topic properly which
requires a lot of designing and time. Lately,
IWB manufacturers have realized that their
products sells better if they offers hardware
with resources gallery. These galleries are
resource collections of images, multimedia
and articles are very similar to the ClipArt
in MS Office applications. Each new
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software version has bigger and richer
resources galleries.

Technical support. All IWB boards have
their own problems. Hardware failures are
possible, but in particular, software failures
and moodiness are more often case. The
first time when teachers encounter a
problem and there is not available technical
person to help them to solve the problem,
self-confidence and the desire to uses IWB
dramatically decrease. The existence of
technical support is particularly important
in the early stages of IWB use while
teachers are still not familiar with the IWB
technology.

The ability to share and re use materials
(once prepared materials can be reused and
once they make available to their
colleagues become widely usable)

Savings in time because teaching is much
more efficient with the pre-prepared lecture
material (for example math teacher can use
picture of previously prepared coordinate
system instead of drawing it).

Savings in time leads to change the
approach and pedagogical practice, there is
more time for discussion, verification,
analysis, teamwork, ...

Possible problems that may occur when using

the interactive whiteboard are:

BENEFITSAND PROBLEMSOF USEIWB
TECHNOLOGY IN TEACHING

What IWB brings to students?

What IWB brings teachers?

Students are motivated to work thanks to
new technology at the very beginning and
later because of its advantages

Easy understanding of complex concepts
(with the IWB we have the ability to
highlight and emphasize important parts
and manipulate video from your desktop
and engage students in the process.
Animations are also important resources
which often include the ability to change
input parameters that cause change output
parameters and the analysis of the
differences in the results can be a lot to
learn).

Increased capacity to meet different
learning styles
Decreased need for

Failure to exploit the possibilities of
interactive table due to insufficient or
incomplete training of teachers

Partially hiding table by the lecturer or
lecturer real shadow that can cover a large
part of the visible surface of the projection
surface (This problem is solved by
adequate UST projectors)

Several hours standing in front of the
projector can be hard for users eyes (This
problem is also solved by adequate UST
projectors)

Both students and teachers must have
adequate knowledge and skills to
effectively use the IWB

V. CONCLUSION

Using the interactive whiteboard in teaching
can significantly affect the educational process an
taking notes 0 contribute to a better quality of teaching. The

everything is on the board can be saved iogfficiency of the teaching resources largely
later replay and analysis, and can p&epends on teachers who should find the best ways

printed

Teachers adequate use of IWB encourag
students to discuss and exchange views

for use the great features IWB in their work sd tha
students can be more active and better understand
et%pics and therefore we will have more successful
teaching. However, practice shows that teachers

The result of the previous two points hasare just one side of the coin. Where problems may
increased the cooperation between studentgise in our schools? In the first place because th
and active participation of students in thetechnology is often not available to teacher, dnd i

teaching

Integration of ICT in teaching process

it is available, it is often not properly positi@he
(set too high or too low, there are physical
obstacles in
positioned the projector,

the approach, inappropriately

a shadow on the

The ability to draw and write at a very projecting surface ...). At the other hand, for

different resources (including

video, effective use of IWB technology it is necessary to

animation, photography, picture, softwarespend some time for training and practice of

windows ...)

teachers, approximately ten to fifteen hours of

The ability to save and print whatever isWOrk, from the first meeting with the IWB

currently on the board

technology. If teacher change IWB technology

(school has purchased another model of IWB), he
or she must spend up to five hours to master
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differences in functionality of different modelsdan underestimated the possibilities and importance of
software. Furthermore, the teachers are oftetWwB, and whether we are up to the task to use this
deprived of technical support. After purchasingechnology properly, or how much we are willing

IWB technology by schools, distributors carryto change our current pedagogical practices in

only rudimentary training and do not provide anydirection of better utilization of opportunities BV

kind of further technical support.
problem is the insufficient use of opportunities
IWB technology which contributes to the
insufficient exchange of materials prepared for usgl
with IWB among teachers. All the reviews of this
technology cannot be taken seriously withouty
looking at the context of the educational process
and without analyzing the way in which the[3]
teachers use the IWB. Efficiencies IWB
technology varies from teacher to teacher. Thus,
the only relevant way that the teachers will have g
clear picture of this technology is to begin to iise
and try to improve their practice and also increase
the possibilities of using new technologies. Thé”
modern approach to teaching, as a condition of
quality assurance, implies training of teachers. A
teachers which are actively involved in the
development of their scientific discipline and g
continuously improve their pedagogical skills,
develop their technical and scientific competence,
thus contributing to the quality of teaching. (7]

By using appropriate media and instructional
materials designed with respecting standard€!
raises the motivational aspect of the learning’
process. Time and future research of IW
technology will show if we overestimated or

77

The nexttechnology.

REFERENCES

Babic-Kekez, S: Popov, S. (2012), Managing D&pants And
Of Classes Through E-Learning In The State Of Eeery,
TTEM, Sarajevo, Vol.7, No. 1, p. 354-361.

Babic - Kekez, S. Tasic, I. (2012), Didactithjiversity of Novi
Sad, Novi Sad.

Beauchamp, G. (2004). Teacher use of the iotea
whiteboard (IWB) in primary schools - towards arieefive
transition framework. Technology, Pedagogy and &tlao, 13
(3), 329-349.

Harris, S. (2002) Innovative pedagogical preesi using ICT in
schools in England. Journal of Computer Assistearhiag, 18,
449-458.

Herceg, Dj. (2007), The use of C # in the téaghcomputer
science, Proceedings: Technology, Information Teldgy,

Education., Institute for Educational ResearchgBele, Center
for Development and Application of Science, Tecbgygl and
Information Novi Sad, Faculty of Sciences in NoadSPage 9 -
15,

Thompson, J. and Flecknoe, M. (2003) Raisirgiament with
an interactive whiteboard in key stage 2 Managemant
Education, 17 (3), 29-33.

Woods, D., Bruner, J. S. and Ross, G. (1976¢ Tble of
tutoring in problem solving. Journal of Child Psgtdgy and
Psychiatry, 17, 89-100.

http://www.smoothboard.net/ (25.2.2013.)
http://iwww.ansn.edu.au/becta_research_on_i@b52(2013)

10] http://www.cnti.info (26.2.2013)



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCES

STUDENTS' CLOUD SERYCE OF THE
FACULTY OF EDUCATIONIN SOMBOR

D. Cvetkovic, D. Rastovic, M. Mandic

University of Novi Sad, Faculty of Education SomhkRepublic of Serbia
dcveles@gmail.com, rastovacd@pef.uns.ac.rs, milita@yahoo.com

Abstract - With the purpose of upgrading and enhaning
the cooperation, communication and the exchange

of

teaching material between the students and the pre§sors

of the Faculty of Education in Sombor, a model of @ud

Service has been developed based on ownCloud open

source software. File exchange is possible througthe

usage of web clients, workstations or usage of madbi
(Microsoft

clients of different software platforms

Windows, Linux or Mac OS X operating system). The

mobile client is available on most Android and MadOS X

clients from cellular to tablet devices (iPhone, iBd).

l. INTRODUCTION

In a variety of publicly accessable services for

sharing and exchanging data (chart number
model of Cloud service based on ownCloud

1), a’
has

been developed to meet the needs of the students
and the professors of the Faculty of Education in
Sombor. The service has a primary task of
providing access to the teaching material and the

data no matter where you go or where you

are.

Teaching material and data have to be accessable

from all platforms and devices. The service

was

concieved and realised in a way that you can easily

access, post, delete, download and sync

your

teaching materials by using your own computer

(PC) through web interface or

ownCloud

application. Teaching material can consist of files

folders, photos, photo galleries,

contacts,

calendars, and audio or video recordings. Some of
L]

the advantages of this service are:

The service
interface of FILE EXPLORER.

is available through web

Adding new teaching material and foldres is

possible by simply dragging (drag and

TABLE 1: SOME OF THE PUBLICLY ACCESSIBLE SERVICES

drop) between the application and the
ownCloud diretory.

Organizing the files and folders is very
simple, like any regular directory.

Creating a separate directory for the needs
of data sync on your PC and on ownCloud
service is available.

Sharing teaching materials and folders is
possible between users of the service also
outside the service.

Deleted files can be restored.
Search of the teaching material is simple.

Within the service, browsing and reading
without downloading are the options at the
user's diposal as well as automatic
recongition of the file extension and the
launch of an appropriate reader.

Application Store is also at the user's
disposal, which, by simply truning it on,
adds, installs and runs a new ownCloud
application.

A high lever of safety and security of the
teaching material as well as sensitive files
and documents can e achieved.

Service administrators can how use groups
and users through LDAP and active
directory.

. Maximum file . ; - . _ Remote
Web host Storage size size Direct access | Bandwidth limit File expiration uploading
2 GB (max 18) for free 300 MB 20 GB for free 90 davs for
DropBox users, unlimited for (Unlimited for - users, 200 GB for inactive f?'lee USers Yes
subscribers app users) subscribers
Amaé?ir\}eCIoud 5GB 2GB No Amazon limit None No
Cloud Safe 2 Gb for free USErs, 150 2GB Yes None None Yes
GB for subscribers
. 5 GB for free users, 16

Google Drive TB for subscribers 10 GB Yes None None Yes
SkyDrive 5GB (uggrédBe)able up tq 4GB Yes None None Yes
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or Apache), which are run on different platforms
II.  SERVICEARCHITECTURE (Windows or Linux).

The heart of ownCloud service is the server
(picture number 1). With a role defined in this
way, the server has many important tasks. Some
the tasks:

PHP application is in charge of managing all
g?e aspects of the service, from control to user
management all the way to the very storage of the
teaching material and files on the memory media.
* Managing the data and providing securityln order to speed up the data access within the

and safety of the data within the system  service, the PHP application has a data base
gddition which stores all the user, contact and
shared information data. The data base is realised
through a wide range of base types: Oracle,
« Proper and safe execution of all themMySQL, Postgres, Microsoft SQL server and

» Integration of the server and the stored dat
in the existing infrastructure

initiated processes on the server side SQLite. Implementation of the data base on the
- Administration and management of userdnémory media and the memorised data can be
and security sertificates kept in different storage protocols: NFS, GFS,

. XFS,... If you need to expand storage capacities of
In the very centre of the ownCloud servicehe gwnCloud service, it is possible to optionally

there is a PHP web application which can bgq external file systems such as: FTP, WebDAV,
initiated on all popular web servers (Misrosoft ”SDropBox Google drive..

=

NFS, GFS, GF52, processing engine HTTPs
XFS, ZFS, gluster, etc. DD

WY

W LLOUd WebDAV

CIFS, WebDAV, FTPs, Sharing APl Capability APl Application APl Them ing
Swift, S3, Dropbox, Google

Figure 1. The architecture of ownCloud service

The functioning of the service is based on th€Apache or MS IIS server) with a support for
execution of ownCloud application on the serveFastCGl and installed support for the following:
side of the service while on the client's side the
user can approach and post teaching material by
using web browsers or specicfic client application ¢ Data base (MySQL, Postgres or SQLite,

PHP (5.3 or a bigger version)

for desktop computers and application for all the while support for MS SQL server is not yet
leading mobile platforms and devices. Service available)

application for the execution on the server side is Configurate the maximum file size which
developed for_the Ieading web softwares (MS_IIS can be uploaded to server (default size is
or Apache) with the acitve usage of PHP. Client set to maximum file size of 2 MB, which is
application is available on all MS Windows not enough even for uploading MP3 files)
(Windows XP, Windows 7, Windows 8, Windows and set the right directorium permissions
Server 2008), Mac OS X or Linux (openSUSE, needed for unobstructed functioning of the
Red Hat, CentOS, Fedora, Debian or server.

Ubuntu)operating systems. OwnCloud service uses a desktop application

In order to launch the server side of the servicgor synchronization of the contents of local
the server must have a web server installedirectories on the desktop computer with the
server itself. Constant propagation of the files
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guarantees constant syncronization between these [ll. CONCLUSION

two repositories. It means that if a file is upledd The main task and objective of ownCloud
on one side, the syncronization process is launchegdyice is to get the users accostumed to the usage
which syncs the new condition with the conditiong ¢joud technologies. By using ownCloud service
on the server. If one file deleted (or edited pi®e  \ye make it easier for our clients and students to
repository the same one is also automaticallyqcess the teaching material, data and folders from
deleted (edited) in the other repository. Basicallyyarious different platforms. Institutions which use
ownCloud application is not a standard clientihis service are liberated of great costs of
server apllication where the server is always th%xpensive server hardware, software and their

master. maintenance. Even the end-user and the institution

Student (client) accesses the content of thwhich uses this server eliminate the problem of
ownCloud server, through the system of thelata privacy and their security. Some of the
service log in. There is no independent clienfdvantages of the usage of this server are:
account creation on the server, for opening access , File accessibility from all platforms:

accounts and passwords there is an ownCloud desktop computers, laptop computers
administrator responsible. After logging in on the tablet computers, smart phones and other
server the student gets work surfaces from mobile devices.

multiple units: o ]
e Guaranteed syncronization of files between

1. Navigation bar: provides navigation among different devices and locations.
different sections of ownCloud (sections ) ] )
for files, music, calendars, pictures...) « Controlled file sharing among service users

L _ _ as well as outside the service.
2. Application view: section where the

content of the launched application is ¢ Automatic data backup.

shown. I_:or”ex?mpler,] i yogffuﬂ a pdf ﬁlﬁ.' If: «  Browsing or editing uploaded files, without
aﬁtomatrllca y auncfeﬁ pdf ]:_/Ilewer whic using additonal applictaions other than the
shows the content of the pd file. ones integrated within the service.

3. Upload/Create button: Posting new files. . It is possible to syncronize and access

4. Search/Logout: Searchin for specific files addresses, calendars, files, photos, albums,
under a specific criteria and music files.
5. Settings: Menu access key for adjusting REFERENCES

server work S_ettm_g- For ex_ample: Semng[l] Voorsluys, William; Broberg, James: Buyya, Rajkar
language localization, selection of working =~ (February 2011). "Introduction to Cloud Computingf. R.
threads, user and active application Buyya, J. Broberg, A.GoscinskiCtoud Computing: Principles

dmini X and Paradigms’ New York, USA: Wiley Press. pp. 1-44.
administration. ISBN 978-0-470-88799-8.

; ; ; i&2]  Amies, Alex; Sluiman, Harm; Tong, Qiang GuouliGuo Ning
Access to the files and teaChmg materials Ig (July 2012). Infrastructure as a Service Cloud Concépts

possible in various ways. Either by using the file  peveloping and Hosting Applications on the ClolBM Press.
manager, WebDav protocol or the client ISBN978-0-13-306684-5.

application. The application is also in charge of®l Cvetkovic D., Rastovac D., Mandic M. (2012):yeOS — Cloud
operativni system za obrayovanje”’NIR, Internacionalni

executing the process of file syncronization yniverzitet u Brckom, Brcko, BiH (2012), ISSN: 223803, pp.
between the client (user of the server) and the 83-87.

Owncloud server. An a Ilcatlon was develo ed4] BROChwerger,JCaceres, RS Montero, DBreng&Elmroth,
PP P A Galis, E Levy, IM Llorente, K Nagin, Y WolfsthalE

for Iaun'Ching on PCs and mobile platforms (_tab!ets Elmroth, J Caceres, M Ben-Yehuda, W Emmerich, Faal
or mobile clients/cellular phones). The application  "The RESERVOIR Model and Architecture for Open Fetied
can also be installed on Android, iPhone and \(,:gf.”ggcﬁ{gl"f'?fobg?” Journal of Research and Depsient,
_BIaCkBerry moblle platfprms Wh”e' on PCs 't_ IS [5] Hsu, Wen-Hsi L., “Conceptual Framework of Clo@dmputing
intended for Windows, iOS and Linux operating Governance Model - An Education Perspective”, IEEE

systems. '(I'zeézlhznology and Engineering Education (ITEE), VoINg 2
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Abstract - This paper describes possibilities of ggication
of information technology during lectures of the sbject
"Disaster Risk Management". One of the main goals fo
the course is to raise an awareness among the stute
about the existence of the disaster risks and corggences
they can cause. As the risks of catastrophic eventsquire
to be kept to a minimum it is necessary to implemen
disaster risk management activities before hazard
realization.

The initial phase of the disaster risk management mrcess
is identification of potentially harmful events in Southeast
Europe region. Data acquisition is performed by seahing
the available databases: EM-DAT, GLIDE, GDACS.

Students are introduced to the possibility of data
acquisition by searching the database. The identdation
of historical events is performed by analysis ofata about
the geographic origin of the events. The vector laye
associated with the atribute tables are obtained bysing
the geografic information systems. Created layer msents
map of hazards in the area of interest and suitable
database for the purpose of disaster risk assesment

l. DISASTERRISKS

Effective disaster risk management

A disaster is an unusually severe and/or
extensive event that usually occurs unexpectedly
and has such a severe impact on life and health of
many people and/or causes considerable material
damage and/or impairs or endangers the life of a
large number of people for a long period of time to
such an extent that resources and funding available
at local or regional level cannot cope without
outside help [1].

Defining risk is difficult because it vary from
different viewpoints. The most widely accepted
theory is that risk is probability of harmful
consequences or losses resulting from a given
hazard over a specified time period [2]. Perhaps
more understanding definition is that disaster risk
can be viewed as a function of several
components: hazard, vulnerability, exposure, and
resilience [3].

Hazard is a potentially damaging physical
event, phenomenon or human activity that may

is acause the loss of life or injury, property damage,

requisite for sustainable development and it i$ocial and economic disruption or environmental
paramount to include a wide range of stakeholdergegradation [4]. Usually, when it is referring to

to manage risk in this context.

Students at the Department for Environment
Engineering and Safety at Work who choose

study program “Environmental Engineering” have : '
o J g Riskand nuclear accidents. Still, many of natural

possibility to attend course “Disaster
Management”. This course introduces students

the principles of managing disaster risks. Studen

hazards, it deemed to the natural hazards

aqearthquake, tsunami, volcanic eruption, flood,

glrought, tornado and hurricane, tropical cyclone,
etc.) Manmade hazards are chemical, industrial

aazards can be described like human induced
gazards, because their root causes are human

r%:tlvities that cause climatic hazards or amplify

complex processes of managing disaster ris
(Disaster risk management cycle; Readiness a
early warning systems; The answer to the disaster, Vulnerability of populations/areas can be seen
rehabilitation and reconstruction; Monitoring, as damage potential in terms of intensity of
evaluation and improvement of accidental risksinwanted event on the population/area that is
management; Disaster risks management argkposed to disaster risk, while exposure to the ris
sustainable development). creates the final level (amount) of damage.

isting natural threatens (heat and cold waves,
ﬁsartification, landslides, floods, drought, etc.)
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Understanding who is vulnerable, and why, cam disaster [8]. Therefore risk management
help us to prevent ourselves and our environmemictivities can be carried out before, during and
from disaster event. All of us are vulnerable tcafter the occurrence of a catastrophic event. In
some risk, though to varying degrees. order to minimize the effects of the occurrence of
a catastrophic event ,it is necessary to shift from

the consequences if the event occurs [5.azard-related defense to disaster risk
anagement, as well as from emergency

Probability of the event is crucial for decision . .
management only, the disaster prevention,

making (damage-frequency, return period), Wh"egreparedness and mitigation activities [9].

Risk is the probability of an event multiplied by

vulnerability informs about the consequences o herefore, it is necessary to manage risk before it
possible adverse events and it is a forward lookin T y ger
omes to fruition hazardous events in terms of

variable. The probability of occurrence of advers%akin roactive Measures
events is beyond human control, but on gp '
conseguences it can be influenced. One of the proactive measures whose
é'mplementation significantly  contributes to

action to reduce impacts of extreme events befor(gﬁecwe risk management is the tra_msft_er of risks
Ip’rlor to the occurrence of events, i.e. insurance.

during and after they occur, including technlcaSmartly designed insurance instruments can

preventive measures and aspects of = socig ovide powerful incentives for reducing risks
economic development designed to reduce hum POWE . : g Tt
0]. The inclusion of insurance in risk

vulnerability to hazards [6].
management process creates the awareness of the

Risk identification provides an essentialpopulation of the risk and opportunities of each
baseline for any disaster risk reduction applieatio individual's own behavior and actions contribute to
from response preparedness to measures ftite reduction of risk. As part of the study program
reducing existing risks. Engineering and Management Insurance Faculty
f Technical Sciences in Novi Sad, students gain
ractical knowledge on how to with help of
nsurance effectively manage risk.

Holistic management of disaster risk require

Spatial and temporal indicators are essential fof
monitoring hazardous events, both preventivel
and correctively. This data are extremel
important because they allow assessment of the The complete disaster management cycle
nature and population vulnerability to theincludes the shaping of public policies and plans
hazardous events. They also, indicate the possiblleat either modify the causes of disasters or

outcomes of risk realization and raise globamitigate their effects on people, property, and
awareness about this issue. infrastructure [11].

Hazard mapping have purpose to integrate|||.  COLLECTION AND PROCESSING OFDATA

hazard exposure and vulnerability information inNgEcessaRY FOR THEPROCESS OFDISASTERRISK
order to generate risk information, accessible to MANAGEMENT

decision makers who manage risk. Despite the fact that effective disaster risk

I. DISASTERRISK MANAGEMENT management is paramount in our effort to reduce

The risk of catastrofic event is not possible todlsaster losses and it is not always easy to

completely eliminate, but it can be reduced to aanIement such processes [12].

acceptable level. Bringing the risk of a The identification of the problem is an
catastrophic event at an acceptable level ignportant step in creating risk management. If we
achieved through timely implementation of riskwant to identify, what was the problem, first of
management activities. all, it is necessary to examine the state of the

Risk management is a process of anal Si{nonitored area or cqmmunity where prgblem
g P y Was. Special attention should be paid to

selection, implementation, and evaluation s . )
activities to reduce risk. It takes place in five'dentlfylng potential adverse drug events in the

stages: problem identification, risk assessmenf ©4 Of. interest. It is necessary to gather
risk evaluation, risk control and risk monitoring'mcorrn""t'.on about_ the events th"’.‘t togk place on the
[7] ' area of interest in the past (historical events) in
- _ ~ order to identify hazards that have been occurred.
Disaster management involves a cycle whiclFor an accurate assessment of probability of
should consist of an organized effort to mitigateoccurrence it is necessary to have the largest
against, prepare for, respond to, and recover from
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possible number of measurements (historical However, practical knowledge of geospatial
registry) for every hazardous event. According tdechnologies does not necessarily enable us to
the law of large numbers, with the increase of theffectively deal with uncertainty, such as a
sample, the deviation will decrease, which resultdisaster, unless we also learn to think spatially
in more accurate frequency of an event [9]. [14]. In simpler terms, Bednarz and Bednarz
defines spatial thinking as "the knowledge, skills,

Using the Web and the development of on-ling d habits of mind to use concepts of space (such
database make it much easier, fast, and affordab?@ . . ) .p . P (
distance, direction, distribution, and

data collection implemented of catastrophicals

events. EM-DAT (Emergency Events Database)association), '_[ools of representation (such as maps
GLIDE (Global Identifier Number) and GDACS graphs and diagrams ), and processes of reasoning

(Global Disaster Alert and Coordination System)(SUCh as Qognltlve _St_rateg|es_ to Facilitate
roblem-solving and decision-making) to structure

are available, organized and timely Web dat® bl find q luti
sources on a variety of parameters generat go €ms, 1ind answers, and express so utions to
hazard. The available data are data on theco° problems.

frequency of occurrence of catastrophic events, the The entry point for enhancing spatial thinking
number of vulnerable, injured, dead, homelessn disaster risk management is in the diagnosis
material damage as well as area that was affectemhd analysis stage. Joining the spatial component
Center for Research on the Epidemiology ofwith data available in the above stages facilitates
Disasters and Emergency Relief Coordinatiordetermining the activities to be undertaken in orde
Centre (United Nations) are just some of thdo efficiently manage the risks of catastrophic
institutions that manage the maintenance of thevents.

above Web sources. Therefore, based on the
competence of these institutions, corresponderlgi
Web sources can be considered a highly reliabl,[c?1
source of accurate information necessary for th
process of disaster risk management.

During the teaching of the subject "Disaster
sk Management", students were trained to use
e spatial data (spatial thinking) for the purpose
i identifying problems and finding solution the
practical part. Of the course students are given th

After the acquisition of data on potentialtask of joining the spatial component data events
hazards it is necessary to collect information abowvith catastrophic consequences in South-Eastern
the level of observed preparedness of communiti,urope, analyze the possibility of establishing
for eventual achievement of hazardous events. It mooperation between the Republic of Serbia and
necessary to find out whether there are evacuatidghe countries of the region for the joint
plans, whether the rescue teams equipped ammplementation of risk management activities.
trained for a given emergency situation, what the

capacity of the community to take care of the For the performance of this case studies it is
pacity . Y . nhecessary to collect data about natural hazards tha
affected population, the structure of the popufatio

. - have occurred in the area of interest during the
(the percentage of the elderly, children, peopla wi eriod from 2006 to 2012. year. Bringing data into

special needs) [13]. A variety of collected dateg spatial relationship is done with the help of
need to be processed in accordance with tk§
n

requirements of this process. Only after processi
the data we obtain information that is still pobsib It is necessary to carry out the following steps
to create a risk management strategy that will bt perform a set of case studies:

most effective for a given case study. 1. Identify and collect the data relevant to the
IV.  INFORMATION TECHNOLOGIES AS ATOOL case study that's presented through publicly
FORDISASTERRISK MANAGEMENT IN available databases;
EDUCATION 2. Form a vector representation (layer) of
Innovative (information, communication and Southeastern Europe for each parameter of

each identified event using the geometry of

satellite) technologies are very useful and helpful polygons in QGIS:

in every segment of the disaster risk management
cycle. One of the possibilities of information 3. Select one of the identified potentially

technology, which significantly facilitates the harmful event in the Republic of Serbia;

detecthn of problems anq makm.g decisions aimed , 4 14 query the database to QGIS (advanced
at solving the problem is to bring the collected search) identify states, comparing with Republic
data in a spatial relationship. of Serbia, that have the same / or more/s
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frequency and consequences (total affectedpublic available online databases. All students are
injured, deaths, homelegzropertydamage) the  already familiar with the following databases: EM-
occurrence of selected events during the specifigyaT (Emergency Events Database), GLIDE
period; (Global Identifier Number) and GDACS (Global
5. Based on the search results makdisaster Alert and Coordination System). By
conclusion by which neighboring countriesreviewing the content of above bases, as the most
Republic of Serbia might propose comprehensive and the easiest for customer use
cooperation, i.e. joint implementation of was recognized the Emergency Events Database.

risk management activities to reduce therhe content of the analyzed databases is shown in
risk of observed event. Table I.

TABLE I. THE CONTENTS OF DATABASES

Disaster Group Manifestation of Disaster
N 9 . Property
Natural | Technological | Location | Date | Occurrence | Affected | Injured | Homeless | Deaths Damage
X X X X X X X X X X
EM-DAT
X X X X X X X X X
GLIDE
X X X X X X X
GDACS

A. Data acquisition using the Web

Gathering the necessary data, during the
realization of case study, is done by searching

EM-DAT contains essential core data on theCountry profiles, profiles Disasters, Disasters lis
occurrence and effects of over 18,000 masAdvanced Search, Maps and Trends.
disasters in the world from 1900 to present [15].
The database is organized according t%o
catastrophic events and it is classified into twg
main categories: natural and technologica
disasters. The natural disaster category has beS
divided into five sub-groups (geophysical
meteorological, hydrological, climatological,
biological), which in turn cover 12 disaster types - time period (from year — until year),
and more than 30 sub-types [15].

For the purpose of this paper, data search was
nducted using the tod\dvanced SearchThe
dvanced Search allows users to generate data
ets based on the EM-DAT recordings. In order to
Btain the desired set of data it is necessary to
'define:

- location (continent, region, country) and

_ Except_ data that contains information about _ {isasters (disaster group, disaster sub-
d|sasters_|mpac_:t_on humans (such as the n_umber of groups, disaster types, disaster sub-types).
people killed, injured or threatened by disaster), _ L

EM-DAT also provides estimated economic In accordance with the set criteria, as a result of
damage data induced by particular disaster on @fta search are obtained frequency of hazards
specific region. Therefore, it can be said that th@ccurrence and data about the consequences of
EM-DAT provides objective data for assessing©@lizing hazard.

vulnerability and setting the priorities in cre@in  Table Il shows results of natural hazards data
disaster risk management strategies. search that occur in the area of the Republic of
To all data from the database can be access&§'bia in the time period from 2006. to 2012. year.

through the open database web site. The websitel[y the same way are collected relevant data and for
"user friendly”. The search tool is designed tghe other countries of Southeastern Europe (SEE).

offer the possibility of direct search of generated? order to conduct further analysis, spatial
and verified information about the disaster. Th&omponent joins the collected data using QGIS.

search can be performed at the following levels:
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TABLE II. RESULTS OF ADVANCHED SEARCH15]

Results

Disaster type Year Occurrence Deaths Injured Affected Homeless Total affected Total damage('000 USD)
Earthquake (selsmic activity) 2010 1 2 120 25440 1470 21030 132260

Extreme temperature 2007 1 0 0 ) 0 0 0

Extrame temperature 2009 1 ( 500 0 0 500 0

Exirame temperature 2010 2 8 0 0 0 0 0

Exirame temperature 2012 3 i} 0 58234 0 86234 0

Flood 2007 1 ] 0 12370 0 12370 0

Flood 2009 1 0 0 3210 0 210 0

Flood 2010 3 2 0 4900 0 4900 0

In creation of shape files were used the
. geometry of the polygon, WGS84 spatial reference
For the purpose of the case study it wagystem and the following defined attributes:
necessary to create a vector layer of SEE for ea¢fytion, country name, country abbreviation, event,
parameter (frequency, total endangered, injuretharameter, year 2006 ... 2012, total. Created shape
died, remained without homes, property damagejie in such a way joins the map of SEE by Open
of each identified event (ﬂood, earthquake, ﬁreLayers plugin. The Open Layers plugin gives the
storm). To create desired vector layer the,nssipility to use the Google Maps web service in
following inputs are required: QGIS (to use Google Maps as a basis for work in
- map of Southeastern Europe, QGIS). Using available maps it has been created a
spatial representation of SEE. Thereafter, to
created spatial representation it is joined attebu
- attribute data of the displayed area. values, for each spatial data. In that way, it has
been created the desired vector. Figuraesents
the attribute table with the assigned attribute
values of the floods frequency vector in SEE over
the period 2006-2012. To the collected natural
- a geometry that will be used to displayhazard data occurred in SEE over the period 2006-
spatial data, 2012., it is joined a spatial component by creating

- aspatial reference system that is in use an@ Vector.

B. Forming a vector layer in QGIS

- SEE country coordinates and

The first step of creating vector in QGIS is
forming a shape file. At creating shape file it is
necessary to define:

- attributes that on best way describes
presented spatial data.

| [ NaTION CNTRYNAME | CNTRVABBR | Disaster | Parameter | i 2006 | vr 2007 | vr 2008 | vr 2009 | vr 2010 | ve 2011 | ve 2012 | Total |
[0 387 | Bosnia and Hercegovina | BIH Flood Frequency 0 0 0 2 2 0 0 4
L]__ 359jBngaria .BG lFIood lFrequencl_',rl 2. 3. Cl. 0. l. 0. 1: 7
i;‘_ 385 | Croatia HR Flood Frequency | 1 0 0 0 2 0 0 3
LB.. 36;Hungar;,r .H lFIood lFreqL.!encl_',rl 1. 0. 0. 0. 1. 0. 0. 2
!4 40| Romania RO Flood Frequency G 4 1 2 1 0 0 14
|‘5_ 3825M0ntene_gro .CG .Flood .Frequenc.y. U. 1. 0. 1. 2. 0. 0. 4
!5 355 | Albania AL Flood Frequency | 0 0 0 1 1 0 0 2
!T 389 | Macedonia (MK |Flood .F.requency. 1] 0| 0 0l [ 0l o 1
8] 381 | Serbia [Rs [Flood | Frequency | il i 0| 1 Ell ol 0| 5

Figure 1. Attribute table of vector layer in (B3I
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C. Data search in QGIS using the Advanced necessary to define the criteria by which the searc
Search tool will be carried out. For example, if we want to

By bringing data in a spatial context throughidentify the countries with higher flood frequency
QGIS, it has been created a base over which it @mpared to Serbia in the period between 2006.
possible to carry out inquiries with aim to selec@nd 2012. year, the search will be conducted at the
available data. Data search within the basteVvel of the attribute "Total". When defining the

associated with shape file is possible to perforrfifiteria as a reference value, we set the Total
using the Advanced Search tool. number of floods that occurred in the period

. B specified above at the territory of Serbia. After
Advanced Search provides the ability to Searc?eviewing the value of the attribute "Total”, we
at the attribute level of created attribute tafle. -ome to the information that in the territory of
search attribute values, function “Fields andsgrpia flood occurred five times, during a
Values” needs to be selected. Fields and Value§pecified period. Accordingly, it is defined
function is one of the functions available in thefollowing search criteria; "Total’> 5 (“Total” is
Advanced Search. To identify the desired dataseyreater than five). Setting the criteria and the
after selecting the function Fields and Valuess it agyits of the search are shown in Figure 2.

B nurbate table - i RO RS S T T

NATION CNTRYNAME | CNTRVABBR | Disaster |Parameter | Vr_2006 | ¥r_2007 | vr_2008 | vr_2009 iw_zum iw_zunl Vr_2012 | Total
0 387] Bosnia and Hercegovina | BIH Flood Frequency | 0] 0 0| 2 2 0 0| 4
1 359 : _ | 3 | 0l 1 0 7
2 385 | Croatia |HR |Flood | Frequency | 1] 0 0| o 2| 0f 0| 3
E 36| Hungary IH |Flood | Frequency | 1 o 0| of 1| of o] 2
4 ¢ 4 Fl 1 0 [
5 3825M0ntenegro | CG | Flood | Frequency | [+ I o 1] 2| o0 0| 4
6 355 Albania AL Flood  |Frequency | 0 0| 0| 1 1 0 o 2
7| 389 | Macedonia MK |Flood | Frequency | 1 o o of o of o] 1
8| 381 | Serbia [Rs |Floed | Frequency | 0 1] 0| 1 3| 0] o 5
' Expression based filter (e s
Function List Selected Function Help
Search Field ::!
& F-ields and .\;'Ialues El Double click to add field name to ex i |
pression !
- NATION string.
+ CHNTRYNAME m
- CNTRYABER Right-Click on field name to open context |-
Dlisaster ; i s = et
L Piianetar Field Values
- ¥r_2006
- r_2007
¥r_2008
- Yr_2009
- Yr_2010
Y2011
Y2012 =
Total [ Load all unique values | Load 10 sample values
Operators
= el =l s e i e Jlo
Expression
Total” > 5
QOutput preview: &
oK Cancel
Figure 2.  Criteria and the results of the search
D. Results of the case study Southeastern Europe. In the same way it is

One of the results of this case studies i®ossible to show all the other parameters of the

presented in Figure 3. and gives a visual overviefglentified hazards.
vector frequency of potentially harmful events in
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= A T EAlar

Figure 3. Vector layer in QGIS

Created vectors represent a model of the reshown cumulatively. In order to obtain the
system whose analysis it is possible to makeelevant results of the risk analysis, further
decisions during risk management process. Bgesearch will be focused to solve this recognized
analyzing real team environment in QGIS, we caproblem.
identify a set of attribute values that satisfy

defined - criterion.For - example.if we want to noticed the need and importance of creating new

identity the state of _Southeast(_arn EurOpe{/ector layer. For creating an appropriate risk
compared to the Republic of Serbia that hav anagement strategy, for the observed

greater or equgl of t_he frequency of flooding, thecatastrophic events, it has been identified the
analysis of a given \_/lsual display shows tha_t th.er?ollowing vector layeras significant: settlements,

are only two countries that meet the set criteria populations, main roads, health centers, fire
Roman_la and Bulgaria. Also, in this way Weservices, Seveso facilities, flood zones, flood
recognize data that are not relevant to solving thgefense line... as areas of interest. Consequently

]E)Jgﬁfrm aﬁgﬁ S}Qer(gcr)]rle \:‘\illlgs n(:;[]a:)e hzsgje(geéﬁfurther research will be focused to collect data
ySIS. y necessary for creating listed vectors.

identified as appropriate will be considered when
making the final decision. The desired data set we VI. CONCLUSION
can come and search data within the established
base by putting questions to the QGIS. Searc
results provide insight into the information we
need to determine the vulnerability and exposur
to areas of interest on which is still possible t
carry out a risk assessment of a catastrophic eve

In addition, during analyzed case study it is

By using of GIS as a supplementary tool in the

rocess of risk management, geospatial data and
information can be visualized and shared among
Stakeholders in ways that they can relate to and
ﬁ\ﬂnderstand its context and implications.

Bringing data into spatial relations, concept
V. FUTURERESEARCH maps, diagrams, graphs and other forms of
During data acquisition about natural hazardyisualization would be very effective in
in SEE, we faced the problem of the inability tocommunicating disaster risks to policymakers an d
identify the exact location of the natural hazard'$he general populace.
occurrence in. the period up to 200gear. In the Spatial thinking is a skill that we have
publicly available databases, data about th8e

tastroohi s in th f the f veloped and used in everyday life to solve
catastrophic_events In the aréa of ihe orrnefiroblems using concepts of space, visualization
republics of Yugoslavia (The Kingdom of

Yugoslavia, SFR Yugoslavia, Federal Republic oEnd reasoning. The importance of bringing the

v lavia. Serbi 4 Mont ata to the spatial relations in teaching of the
ugosiavia, Serbia an ontenegro) are no ubject "Disaster Risk Management" is reflected in

divided by the member states and have been
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to create a generation of students who learn &l
think spatially in an informed way. Introduction,
application and demonstration of appropriatge)
geospatial technologies in the process of teaching
can reinforce learning and facilitate absorption of
new cognitive skills. Training student to usepy
geoinformation technologies in the field of risk
management is encouraged engineering mindsit
aimed at identifying and solving problems.
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Abstract - The paper presents an aspect of the evaition choice of administrator, depending on the type of

of an intelligent, web-based reporting system thatas been  information that needs to be extracted.
created in order to obtain a report on patterns ofoehavior

of future users of learning management system. A Data mining techniques provide a universal
“subjective” aspect of the evaluation conducted by solution to this problem, with the possibility of
surveying .teac.hel’s who use eX-|St|ng rgportlng SyStE IS enhanCIng the E_Iearnlng System [5, 6] Data
presented in this paper. Suggestions for improvemeinave mining (also referred to as knowledge discovery in
been determined and will be implemented in future wrk. - : .
databases (KDD)) provides automatic extraction of
. INTRODUCTION implicit and interesting patterns out of very large

| . in the broadest il tdatabases [7]. The application of data mining
-learning, In the broadest sense, entals g npiques with the aim of discovering patterns
use of information and communicationsy

: L om the Web is called Web mining.
technologies (ICT) as an aid in the process o{ N g _
education. The notion of E-learning nowadays In addition to the problem of analyzing the
implies the use of wireless and mobilerecord of participants’ activities, there is a néad
technologies, as well as virtual worlds [1]. improving the part of the learning management
system which relates to reporting. This entails the

_ The expansion of E-learning has led 10 anqq of intelligent possibilities in the analysis of
increased use of Learning Management SystemSe, pehavior patterns,

(LMS).
The current reporting system is improved by

The use of these systems has resulted in a negdl 5qgition of intelligent reporting capabilities
for monitoring the patterns of behavior of LMS oo time. Teacher and creator of the courses are
users, with the aim of continuous improvement o llowed to enter the input data (eg, course

the educational process. activity, year, day, hour, minute). After analyzes
Virtual learning environments such as Learninghe teacher receives a recommendation which

Management Systems are becoming more ariiodule to use in the future.

more prevalent at universities. In addition 10 gince the intelligent system for predicting

providing a wide range of possibilities in thet e hehavior patterns has already been created

process of blended learning, the_y also enable t g], this paper presents only an aspect of the

planning of the whole teaching process by ayation of the created system.

electronic means and facilitate the process o?

lifelong learning [2]. These systems are a good . RESEARCHMETHODOLOGY

pedagogical basis for most of the activities that a Created system integrates the results obtained

lstuden]Eflstextpected ':jo perform, S|(rjlc¢tahthey requingith OLAP analysis and data mining techniques.
ess eilort, ime and money an €y are NOHLAP is used in order to obtain precise

limited in terms of the access pojBt 4]. information about the activities of the users that
Each learning management system contains @ae not currently available within the system for

database with a record of the activities of eacheporting.

participant. This feature is of paramount

importance because it allows a large amount : e
data to be retrieved in a fairly short period afei %ture patterns of user behavior within the Moodle

However manv of these records requir learning management system. After entering the
WEVET, y qu'.qnput data and analysis teacher receives

specializeql tools fqr the extraction and ProcessINg, - smmendations on the selection of modules for a
of useful information. These tools have limited

possibilities and their use is mostly reliant oe th

Data mining techniques are used to predict
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given input. These results make it possible talepending on the number of courses they are
organize classes in a different user friendly way. teaching. They use electronic courses as a
: : omplement to the traditional teaching method. It
Arhitecture of the created system is shown Olfemains upon the teachers to determine the
measure in which the students will use the courses
and the way they should be used, in terms of time,

Data sets Analysis serv Web appl
I Predict reports
-
. E
= Dlap manager
—Fq S
E: g " BBy | Cube
© ﬁ
Relational
database
s - Olap engine 'W
H Meta
= data

Figure 1. Arhitecture of the created system [8]

Evaluation of the created system was done

type and scope of the activities, as well as stislen
obligations with respect to this method of teaching

The survey included 30 teachers who use the
Moodle Learning Management System.

Table | presents the basic characteristics of the
respondents.

TABLE |. INFORMATION ABOUT RESPONDENTS

Gender Frequency Percentage Valid
percentage
Male 16 53.2 53.2
Female 14 46.1 46.7
100.( 100.(

two ways. First one is selected use case over Whigh Total 30

it evaluated whether the designed system meets the

Figure 2 shows the part where the user enters 1N€ results of the conducted survey are
data and the obtained result. In Figure 2 i@resented in this section in the form of questions
presented a part of the analysis relating to da@d answers.
mining techniques, and Figure 3 part of the OLAP  Question 1
analysis.

Have you ever used/Are you using the current
report system within the Moddle learning
management system?

a) Yes

o _ b) No c) I don’t know
As can be seen in Figure 2, the input data are: . : :
id of course, activity, year, month, day, hour, and h€ purpose of the first question is to
number of students. For those inputs proposeg€termine the proportion of use of the existing

Id Kursa|Aktivnost/Godina|Mesec/Dan ime |Sat/Broj Studenata|Modul
120 2014 |01 | sreda 10| 23

view assignment

Figure 2. Part of data mining results

module is assignment.

report system.

The analysis of the results has shown that the
majority of respondents (76.7%) use the report

.ﬂkﬂ‘lﬂ'losl Cetvrtak nedelja petak a !
@ assignment Total = - 57 System, as shown in Table Il. The analysis has
& blog Total 4 1 15 been conducted using SPSS 17 program [9].
Hchat foral : TABLE Il. INFORMATION ABOUT RESPONDENTS REGARDING THE USE
Figure 3. Part of OLAP results 5 - OF THE REPORT SYSTEM
se o0 .
Figure 3 shows a portion of the results obtained current Frequency Percentage pe;(/:zlrlgage

with OLAP analysis. Here is given the number of___system _ _
access individual modules such as assignment, Yes 23 76.1 76.1
blog and chat for a selected period. The resuhs ca No 7 23.% 23.:
be further processed or visualized, according to——_—~ 30 100.C 100.C
user needs.

This paper describes a part of the evaluation Question 2
that was conducted subjective method, questioning To what extent are you satisfied with the
users via surveys. current report system?

A subjective evaluation was obtained by means 1. Completely satisfied

of a survey conducted among the teaching staff of 2. Mostly satisfied

the Faculty of Technical Sciences @asak who 3. Cannot tell

use the Moodle system. The teaching staff use the 4 Not thoroughly satisfied
system by designing one or more courses, g Mostly dissatisfied
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The second question refers to satisfaction with The value of Pearson’s coefficient of
the current report system and its aim is to asicertacorrelation can range from -1 to 1.
whether there is a need for enhancing the said

system. Since 23.3% of teachers do not even ui% According to Cohen [11], if the value of this

efficient exceeds 0.5, as it does in this cdse, t
orrelation is strong. This means that there is a
strong relationship between the previous use of the
The results are presented in Figure 4. report system and the need for introducing
prediction of user behavior patterns.

the current report system, only the answers o
those who use it have been subjected to analysis.

4% 0%

9%

22%

u Completely satisfied The coefficient of determination in this case is

§ Mostly satisfied 31.2% which shows the common variance of the

Cannot tell two variables.

" Notthoroughly sstisfied Since the Sig. value is 0.000, it is possible to

ety darted say that the results are reliable, but as the sampl
65% was drawn from 30 respondents, the obtained

: . , N correlation is moderate.
Figure 4. A graphic representation of respondeatsfaction with

the current system Question 4

As shown in Figure 4, the greatest percentagé 41 7o what extent is the newly-created
of teachers who use the report system is eithefiogram useful in predicting activities within
completely or mostly satisfied with it, which yitferent modules?
leaves room for improvement. Improvement is
done by creating a Moodle plugin that approach to 1. Entirely satisfies the needs

intelligent reporting of course, without enterigt 2. Mostly satisfies the needs
system for reporting.
. 3. Cannot tell
Question 3 4. Mostlv fail _ o g
. : _ . Mostly fails to satisfy the needs
Would it be useful for the teaching process if 4 fy

you could predict future behavior patterns of your 5. Totally fails to satisfy the needs
students? The correlation has also been determined for
a) Yes b) No c¢) | don’t know question 4.1. It is the correlation between thednee

. _ for predicting behavior patterns and the level of
In order to adequately analyze this question, thgagisaction with the newly-created system.
teachers were divided in two groups - those who

use the report system and those who don't. A statistical overview of answers to this

uestion has previously been provided (see Figure
A statistical method of bivariate correlation ha d P y P ( g

been applied in order to determine the correlation”
between the two variables. The Pearson’s
coefficient of linear correlation has been calaediat
[10].

The results are presented in Table Ill.

 Entirely satisfies the needs

m Mostly satisfies the needs
Cannot tell

W Mostly fails to satisfy the needs

 Totally fails to satisfy the needs

TABLE Ill. CORRELATION AND PEARSON S COEFFICIENT FOR

QUESTION3
Usefulness of Use of
prediction current Figure 5. A graphic representation of respondeatisfaction with
system the current system
Pearson 1 0.559 . .

Usefuiness of Sig. 0.000 As shown in Figure 5, the greatest percentage
P N 30 30 of users is mostly satisfied with the created
Use of current Pesairson 8-838 1 system, but a significant percentage of users (40%)

system Ng' 30 30 cannot decide whether or not they are satisfied.

As shown in Table Ill. N refers to the number In order to determine the correlation between

of respondents. Pearson's coefficient is 0.559, bift€ users who cannot decide whether they are
there is a positive correlation between the use crtisfied with the report system and the need for
the current report system and the usefulness of tfggedicting user behavior patterns, Pearson’s

system for predicting behavior patterns. coefficignt has been calculated for both
correlations (see Tables IV and V). 7% of the total
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number of respondents is completely satisfied with
the newly-created system, but the same percentage
claims that the use of the current system would fai
to satisfy their needs. These users have also In order to determine whether there is a need
suggested ways of improving the system and thefor providing training in the use of the created
suggestions will be considered separately in thsystem, the users have been surveyed in the
“Improvements” stage. section which refers to user-friendliness. The
obtained results are shown in Figure 6.

2. Partly user-friendly
3. Not at all user-friendly

TABLE IV. CORRELATION AND PEARSON S COEFFICIENT

FOR QUESTIOM4.1 10%
Satisfaction Use of
with newly- current \
created system system W Completely user-friendly
Partl friendl
Satisfaction with PeSaiz]son L 8%22 o party uTr ”e: le
~ . . Not at all user-friendly
newly-created system N 30 30
Pearson 0.190 1
Use of current system S"\lg' 0'33614 30 Figure 6. Users' opinions about user-friendlinddb® created

According to the results given in Table IV.,

system

Figure 6 shows that 60% of respondents find

Pearson’s coefficient of correlation is 0.190, whic the system completely user-friendly. However, the
implies a positive correlation between the use

the existing system and satisfaction with the)artly user-friendly or not at all user-friendlyu®
newly-created system.

Ofemaining 40% of respondents find the system

to the specified percentage of teachers who believe

According to Cohen [11], if the value of this that the system is not user friendly, made the
theCreation of video tutorials that teachers gradually

correlation is small, which implies a weake®xplains capabilities of the system.

coefficient

relationship between the use of the existing system
and the results referring to satisfaction with the
new system.

Since the Sig. value is 0.314, the obtaine(g
results should be viewed with caution.

ranges from 0.10

to 0.29,

TABLE V. CORRELATION AND PEARSON S COEFFICIENT FOR
QUESTION4.2

Pearson’s coefficient in Table V is 0.390,
which means that there is a positive correlatio

between the need for predicting user behavi
patterns and satisfaction with the new system.

According to Cohen [11], if the value of this

o

IV. CONCLUSION

The paper presents an aspect of the evaluation
f the created intelligent system for predictingrus
ahavior patterns. The results indicate a need for
the improvement of the existing system and a
wholehearted acceptance of the new system. Since

Satistaction the newly-created system providesiccess
with new ';f;gnfg; probabilities, the teacher is in a position to
system p i i i
Searson T 539 organize the teaching process according to these
Satisfactio? with new | ;o 0.033 results.With subjective evaluation of the system
system N 30 30 were obtained significant results that can be used
Pearson 0.390 1 P . .
Need for prediction sig 0,033 in improving the system. In addlt!qn, f[he results
N 30 30 indicate the need for further clarification of the

way of functioning of the system, which is done by

rgeating video tutorials for users. Future work

rlelates to the authorization of the system and the
addition of other modules.
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Abstract - Every day on the Internet appear online I. COURSEDESIGN
courses (good, bad, free, expensive, legal, illegal). They )
can be of great benefit, especially to people whbecause Course Design addresses elements of

of a lack of free time can not attend faqe-to-facteaching, instructional design. For the purpose of this
and have a duty of continuous professional develogmt.  nrogram, course design includes such elements as
In this great offer is really difficult to choose he right one truct f th | . biecti

that will fully meet the strict criteria. In this p aper we struc L.Jre' o € course, eam'ng' 0 jeC. IVes,
point to the conditions and requirements that may Organization of content, and instructional

significantly facilitate students making their final decision  strategies.
regarding the selection of different forms of onlire

training. A. Goals and Objectives
Exemplary: Goals and objectives are easily
. INTRODUCTION located within the course; Goals and objectives are
Suffice it to connect to the internet and in theclearly written at the appropriate level and reflec
short time | have lavished on advertising ondesired outcomes; Goals and objectives are written
various online courses. From foreign to domestidin measureable outcomes (students know what
Whenever | see them | think that you can just filkthey are expected to be able to do); Goals and
out a registration form, enter your information ancbbjectives are made available in a variety of areas
sign up for some of them in a matter of days thén the course (within the syllabus and each
certificate is. Certificate of having passed thendividual learning unit).
course, which will of course recognize all.
Therefore, | decided to go a little further analyz
this topic. First, | found that a large number o
platforms that allow authors courses quickly an
easily (sometimes free, sometimes not) create a
deploy courses. As with everything in this area i
dominated by a few companies that origina
solutions are no longer on the market, with most of Promising: Goals and objectives are not easily
its clients, which collaborate with the mostlocated within the course; Goals and objective are
eminent universities around the world, and that henot clearly written in measurable learning
career prescribed rules and establish standards datcomes Students may be unsure of what they are
be met by online courses, because this issue veexpected to be able to do; The level does not
seriously. The hypothesis of this paper will set senatch the desired outcomes.

that it can all future users and online coursep hel . I .
: : Incomplete: Goals and objectives are not easily
students to choose the best possible quality of L _ o
) . cated within the course; Some are missing and
course, that is to recognize those who truly mee L
- Others poorly written; The level does not match the
the necessary standards. Hypothesis: standard . :
: : - desired learning outcomes.
courses are an important factor in raising the
guality of online courses, without respect there i8. Content Presentation:

no quality standards and a recognized course. That Exemplary: Content is made available or

means that anyone who wants to attend the COUrséhunked” in manageab|e Segments (i_e_, presented
should keep in mind that they will not succeed ifin distinct learning units or modules); Navigation
you expand your knowledge of the chosen coursg intuitive; Content flows in a logical progressio
does not meet basic standards that will bgontent is presented using a variety of appropriate
discussed in this paper. mechanisms (content modules, single pages, links
to external resources,); Content is enhanced with

Accomplished: Goals and objectives are
ocated within the course syllabus or the individua
dearning units; Objectives are written to reflect
I,({Jlgsired learning outcomes, although not all are
gvritten as measureable outcomes; Students have
some understanding of what is expected of them.
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visual and auditory elements; supplementarfHigher order thinking is required for some
resources are made available and are welkctivities but is not well-explained or supported
integrated with other course materials (integrate@e.g., by providing examples of “good answers”)
publisher resources, e-textbooks, course manuaBjfferentiated instruction (such as remediation)
etc.). may be available on a limited basis

Accomplished: Content is made available or Promising: It is not clear how the instructional
“chunked” in manageable segments (i.e., presentatrategies will help learners achieve course goals
in distinct learning units or modules); Navigationand objectives Guidance in using content materials
is somewhat intuitive, but some “exploring” is may only be provided on a limited basis Higher
required to determine the flow of content; Contenbrder thinking is not required or encouraged
is presented using a variety of mechanismPifferentiated instructional opportunities are not
(content modules, single pages, links to externgrovided, although there may be supplementary
resources, RSS Feeds, print material); Visuatontent resources available
and/or <'.:1ud|tory elements occasionally enhance the Incomplete: Instructional strategies do not
content; supplementary resources are madge

I

available (course CDs, texthooks, course manua rovide students with skills needed to achieve
etc)) ' ' burse goals and objectives Content is provided

but it is not clear what students are expecteddto d
Promising: Some content segments are overlwith it Higher order thinking is not expected from
large (or possibly too small) for the specifiedstudents No supplementary resources or activities

objectives Navigation is only occasionally are provided for remediation or advanced study
intuitive, thus_the flow of content is sometimes no Technology Use

easily determined; The design does not avail of the ) o
content presentation tools (content modules, single Exémplary: Tools available within the LMS are
pages, links); Few or no visual and/ or auditory'S€d to facilitate learning by engaging students
elements are used to enhance the conterW,'th course content LMS tools are used to reduce
Supplementary resources may be made availabjg€ labor-intensity of learning (e.g., providing

(course CDs, textbooks, course manuals, etc.).  links to needed resources where they will be used
in the course, integrating publisher resources that

Incomplete: Content is not “chunked” into gre tailored to the course materials, and providing
manageable segments; Navigation is not intuitivgtreamlined access to supplementary materials)
and the flow of content is unclear; The design doegechnologies are used creatively in ways that
not avail of the content presentation tools (contenranscend traditional, teacher-centered instruction

modules, single pages, links); No visual ora wide variety of delivery media are incorporated
auditory elements are used to enhance the conteffig the course

Supplementary resources are not made available

(course CDs, textbooks, course manuals, etc.). Accomplished: Tools available within the LMS
could be utilized more (or more creatively) to
C. Learner Engagement engage learners with course content LMS tools are

Exemplary: It is clear how the instructional made available to assist students, but could be
strategies will enable students to reach courserganized or arranged for even greater usefulness
goals and objectives; Course design include¥echnologies within the course are used in many
guidance for learners to work with content incases merely to replicate traditional face-to-face
meaningful ways; Higher order thinking (e.g.,instruction There is some variety in the tools used
analysis, problem solving, or critical reflectias) to deliver instruction
expected of learners and explained with examples
or models Individualized instruction, remedial
activities, or resources for advanced
activities, such as integrated publisher r
are provided.

Promising: Tools available within the LMS are
learnin not used to their'full extent or not used when it
esource%vould be appropriate to do so Only a few _tools (of

those available within the LMS) are used in a way

that streamlines access to materials and activities

Accomplished: Instructional strategies arefor students Technologies within the LMS are used

designed to help students to reach course goals apdmarily by instructors and not students (“studgent
objectives, although this relationship may not beas recipients of content” model); There is little
obvious to learners; Guidance is provided, buvariety in use of technologies within the LMS.
could be improved with greater detail or depth
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Incomplete: Technologies used within the LMSSynchronous interactions are used mostly for
do not engage students with learning; Tools thanhstructor explanation or clarification of content,
could reduce the Ilaborintensity of onlineor other instructor-focused activities.
instruction are not utilized; Students are not
expected to use technologies available within thSe

LMS; Only a few technologies available within theactivities that are included do not invoke critical

LMS are used. thinking, reinforce learning, or take advantage of
M. INTERACTION AND COLLABORATION the specific strengths of the communication tools

Incomplete: Little to no attention has been
voted to communication strategies; Interaction

Interaction and Collaboration can take manyused'
forms. The ECP criteria place emphasis on th8. Development of Learning Community
type and amount of interaction and collaboration Exemplary: Communication activities are

within an online environment. Interaction de”Otesdesigned to help build a sense of community
communication between and among learners anghmong learners Student-to-student interactions are
instructors, s_ynchronously or asynchronouslyrequired as part of the course; Students are
Collaboration is a subset of interaction and referéncouraged to initiate communication with the
specifically to those activities in which group®ar instructor; Collaboration activities (if included)
working interdependently toward a shared resulieinforce course content and learning outcomes,
This differs from group activities that can bewhijle building workplace-useful skills such as

completed by students working independently ofeamwork,  cooperation,  negotiation,  and
one another and then combining the results, mucipnsensus-building.

as one would when assembling a jigsaw puzzle ] o o

with parts of the puzzle worked out separately then Accomplished: Communication activities may

assembled together. A learning community id'€lP leéarners build a sense of community, but do
defined here as the sense of belonging to a groupOt appear to be designed with this in mind; Some
rather than each student perceiving himself/herseffudent-to-student interaction is built into the

studying independently [1]. course Students interact with the instructor,
S ) although primarily as a result of instructoriniéelt
A. Communication Strategies contact;  Collaboration activities (if included)

Exemplary: There are plentiful opportunitiessupport some team-building skills, but may not
for synchronous and/or asynchronous interactiorpurposefully integrate these elements.

as appropriate, Asyn.c.hronous communication Promising: Effort has been devoted to fostering
strategies promote critical reflection or other

higher order thinking aligned with Iearningal sense of community in the course, but only

objectives; Synchronous communication activitiesminima”y; More focus is needed on designing
Ject > SY ; . X - activities and a course climate that foster student
benefit from real-time interactions and facilitate

“rapid response” communication (i.e Students‘fo-student interactions as well as student-to-
P P (e, nstructor interactions.

gain  practice discussing course content
extemporaneously without looking up basic, Incomplete: Little to no attention has been

declarative information). devoted to building a sense of community in this
Accomplished: Several communicationcourse'

activities are included to reinforce the desiredC. Interaction Logistics

learning outcomes; Asynchronous  Exemplary: Guidelines explaining required

communications sometimes require reflection ofevels of participation (i.e., quantity of

other higher order thinking; Synchronousinteractions) are provided; Expectations regarding
interactions are meaningful but may not take fulthe quality of communications (e.g., what
advantage of the realtime presence of instruct&onstitutes a “good” answer) are clearly defined;
and/or peers. A rubric or equivalent grading document is

Promising: Communication strategies ardncluded to explain how participation will be

included, however, they may not consistenthgvaluated; The instructor actively participates in
reinforce desired learning outcomes:-Communication  activities, including providing

Asynchronous communications are focusedé®dback to students; The instructor uses
primarily on lower levels of thinking (e.g., COMmunication tools to provide course updates,

summarizing, describing, interpreting, etc.);"éminders, special announcements, etc.
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Accomplished: Expectations of studentwould help students understand how to complete
participation in communication activities arethe activities.
given, but would benefit from more detall,

Expectations  regarding the quality of Incomplete: Assessments bear little

communications are included. but mav be Ske,[Chresemblance to goals & objectives; Expectations or
: . ! y T érading criteria are not provided; Instructions are
and lack detail or illustrative examples; Mm'mallimited or absent

information may be provided regarding grading
criteria. for communications activities; The B. Assessment Design

instructor ~ is  occasionally ~ involved in Exemplary: Assessments appear to measure the
communication  activities;  The instructor performance they claim to measure (e.g., activities
sometimes takes advantage of LMS tools to posgfre explained using appropriate reading level and
announcements, reminders, etc. vocabulary); Higher order thinking is required

Promising: Instructor expectations of studen{€-8:» analysis, problem-solving, etc.); Assesssient
interactions are not made clear; Little informatio @€ designed to mimic authentic environments to
is provided regarding what constitutes a ugood,facmtate transfer; Assessmen'; activities occur
response or posting; Students are not given a clefipguently throughout the duration of the course;
set of criteria for how communications activitiesMultiple types of assessments are used (research
will be graded; The instructor appears to be largelProject, objective test, discussions, etc.).

absent from communication activities. Accomplished: Assessment activities have

Incomplete: Few announcements, reminders, oface Vvalidity” (i.e., they appear to match the
other updates are provided; Few or no guidelingg!miculum); Some activities involve higher order
are provided to students regarding the desiredfinking; Assessment activities may focus on tasks
quantity or quality of communications/ Similar to real-world application of skills; Multie
interactions within the course; The instructor doegSSessments are included; at least three different
not participate in communications activities withtyP€s of assessments are used.

students. Promising: It is not clear whether the
V. ASSESSMENT assessment activities a_ctually measure the des_lred
_ _ ~_skill;  The vast majority ofassessments require
Assessment focuses on instructional activitiegnly Jow-level thinking (memorization, for
designed to measure progress towards learningample); Assessment activities typically do not
outcomes, provide feedback to students angcjude tasks that are relevant beyond the scope of
instructor, and/or enable grade assignment. Thigjs course; multiple assessments are included;

section addresses the quality and type of studeffyo types of assessments are included, at a
assessments within the course [2]. minimum.

A. Expectations Incomplete: Assessment activities appear to
Exemplary: Assessments match the goals &ack validity due to bias, lack of clarity in
objectives; Learners are directed to the apprapriaguestions or tasks, or because students are
objective(s) for each assessment; Rubrics avaluated on performance unrelated to the stated
descriptive criteria for desired outcomes arebjectives; No higher-order thinking skills are
provided (models of “good work” may be shown,required to complete assessment activities; There

for example); Instructions are written clearly ands little or no evidence of authenticity built into
with sufficient detail to ensure understanding. assessments; Assessments are too few and far

Accomplished: Assessments match the goals Qpart for the course content.

objectives; Rubrics or descriptive criteria forC. Selfassessment

desired outcomes are included for some Exemplary: Many opportunities for self-
assessment activities  Instructions  are  writtessessment are provided; Self-assessments provide
clearly, with some detail included. constructive, meaningful feedback.

Promising: Students are assessed on the topics Accomplished: Some self-assessment activities

described in the course goals and objectives; Thegge included; Self-assessments provide feedback to
may be some explanation of how assessments Wjlgrners.

be scored/ graded; Instructions lack detail that
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Promising: There may be selfassessmerdre provided within the course; Software required
activities, but they are limited in scope and do noto use course materials is listed but links to wher
offer useful feedback. it can be captured and installed are not found near

Incomplete: A few self-assessments may bgvhere it will be used.

included, but they offer little more feedback than Promising: Software (in addition to the LMS)
flash cards. required to use course materials is mentioned, but
not explained; Links to where it can be captured
and installed are provided, although they may not
Learner Support addresses the suppotie conveniently located.

resources made available to students taking the Incomplete: The need for additional software
course. Such resources may be accessible within or . plete- .

external to the course environment. Specificallyrequ'.red .to | use course materials may be
learner support resources address a variety toqentloned, Links to software may be missing or

student services [3]. Incomplete.

A Orientation to Course and LMS C. Instructor Role and Information

Exemplary: Clearly labeled tutorial materials. Exemplgry: Contact |nforrr_1at|on for t_he
that explain how to navigate the LMS and th instructor is easy to flnd and includes multlple
specific course are included; Tutorials are foun ohrg:]se ogh;:to rr;r;u)r.\|(I:Ea)1(t|%r;tégorreixiwséeﬁrﬁén;gp,e_
easily (few clicks) whether internal or external toP ’ ’ ) =XP P

the course, with easy return to other areas of thrg.aII replies is included; The instructor's role

course; Tutorial materials support multipleWlthln the course is explained (for example,

learning modalities: audio, visual, and text based. wheth_er h(?/she V.V'” respor)d to “tech support type
guestions); The instructor's methods of collecting

Accomplished: Clearly labeled tutorial and returning work are clearly explained.
materials that explain how to navigate the LMS
and the specific course are included; Tutorials may
not be easily accessed, or require the learner
leave course site without an easy return; Tutori
materials support multiple learning modalities:
audio, visual, and text based.

V. LEARNERSUPPORT

Accomplished: Contact information for the
structor is included but may not be easy to find;
aqontact information includes more than one type of
communication tool; Expected response time for e-
mail replies may be included; Instructor's role
within the course is not clearly spelled out to

Promising: Tutorial materials that explain howstudents; The instructor's methods of collecting
to navigate the LMS and/or the specific coursend returning work are clearly explained.
may be evident, but not easily found; Materials do

not support multiple learning modalities and are Promising: ~Contact  information f9r the
textbased only. instructor is provided but not easy to find; Contac

information includes only one way to reach the

Incomplete: Tutorial materials explaining howinstructor; Information concerning response time
to navigate the LMS or the specific course may béor e-mail replies is not included; Little or no
included but are difficult to find, lack detail,ear information is given regarding the instructor'seol
not well organized, or are incomplete; Tutorialin the course; The instructor's methods of
materials that are included do not support learningollecting and returning work are evident but not
modalities clearly explained.

B. Supportive Software (Plug-ins) Incomplete: Contact information for the

Exemplary: Clear explanations of optionalinstructor is sketchy, at best; Lacks information
and/or required software including any additionaFoncerning response time for e-mail replies is
costs are provided within the course; Softwardéncluded; Information regarding the instructor’s
required to use course materials is listed witkdin role in the course is not included; Instructor's
to where it can be captured and installed; Links armethods of collecting and returning work are
located within the course where learners will us€onfusing or non-existent.

the software (i.e., near the materials requirisg it course/Institutional Policies & Support

use). Exemplary: Links to institutional policies,
Accomplished: Clear explanations of optionalmaterials, and forms relevant for learner success
and/or required software (in addition to the LMS)(for example, plagiarism policies) are clearly
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labeled and easy to find; Links allow easyprovided; Large files are not identified as such;
navigation from the course to the information andlternative (smaller) files are not provided; Video
back;  coursef/instructor  policies regardingfiles are streamed in some cases; Graphics are not
decorum, behavior, and netiquette are easy to firge optimized for web delivery but display without
and written clearly to avoid confusion; Links toextensive scrolling.

institutional services such as the library, or gt

center, are clearly labeled and easy to find. Promising: Course materials use standard

formats to ensure accessibility; If specific softeva
Accomplished: Links to institutional policies, is required to which some learners may not have
materials, and forms relevant for learner succesaccess, alternative file types are not provided,;
(for example, plagiarism policies) are included but.arge files are not identified as such and
may require searching to find; Links allow easyalternative (smaller) files are not provided Video
navigation from the course to the information andiles are not streamed; Graphics are not optimized
back; Course/instructor policies regardingfor web delivery and may require extensive
decorum, behavior, and netiquette are included arstrolling.
are written clearly to avoid confusion; Links to
institutional services such as the library, writing
center, or financial aid office may be included butz
require searching to find.

Incomplete: Course materials sometimes use
tandard formats to ensure accessibility; If specif
oftware is required to access course materials, no
mention of this is included and alternative file

Promising: Links to some institutional policies,types are not provided; Large files are not
materials, and forms relevant for learner succesdentified as such and alternative (smaller) fdes
(for example, plagiarism policies) are included bunhot provided; Video files are not streamed,;
are difficult to find; Course/instructor policies Graphic files are not optimized for web delivery
regarding decorum, behavior, and netiquette arand require extensive scrolling.
included but are not clearly written or would

benefit from more detail; A few links to _ ] ]
institutional services such as the library, writing EXémplary: Supportive mechanisms  allow

center, or financial aid office may be included put€arners with disabilities to participate fully ine
require searching to find. online community; The design and delivery of

_ o content integrate alternative resources (transgript
Incomplete: Links to some institutional for example) or enable assistive processes (voice
policies, materials, and forms relevant for |eamefecognition, for example) for those needing
success (for example, plagiarism policies) are nfccommodation; Links to institutional policies,
included;  Some  course/instructor  policiescontacts, and procedures for supporting learners
regarding decorum, behavior, and netiquette mayjith disabilities are included and easy to find:
be included but are not clearly written or W0U|dDesign factors such as color, text size
beneﬁt from more deta”, LinkS to institutional manipulationS, audio and video Contr0|S, and alt

services such as the library, writing center, Ofags reflect universal accessibility considerations
financial aid office are not included.

F. Accommodations for Disabilities

_ o Accomplished: Supportive mechanisms allow

E. Technical Accessibility Issues learners with disabilities to participate in the

Exemplary: Course materials use standardnline community for most activities; The design
formats to ensure accessibility; If specific softeva and delivery of content integrate some alternative
is required to which some learners may not haveesources or enable assistive processes for those
access, alternative file types are provided; Largeeeding accommodation; Links to institutional
files are identified to help learners considemolicies, contacts, and procedures to support
download times; Alternative (smaller) files arelearners with disabilities are included but may not
provided where appropriate; Videos are streamebe easy to find; Design factors such as color, text
whenever possible; graphics are optimized for webize manipulation, audio and video controls, and
delivery and display without needing extensivealt tags have been considered in some cases.

scrolling. o . :
9 Promising: Supportive mechanisms allow some

Accomplished: Course materials use standarktarners with disabilities to participate fully ihe
formats to ensure accessibility; If specific softeva online community; The design and delivery of
is required to which some learners may not haveontent do not include alternative resources nor
access, alternative file types are sometimesnable assistive processes for those needing
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accommodation; Links to institutional policies, Incomplete: Learners do not have the
contacts, and procedures to support learners wittpportunity to give feedback to the instructor
disabilities are not evident; Design factors sugh aregarding course design or course content;
color, text size manipulation, audio and videoFeedback mechanisms do not guarantee privacy to
controls, and alt tags have not been considered. the student.

Incomplete: Supportive mechanisms allow V1. CONCLUSION
some learners with disabilities to participatetia t

online community for some activities; The design All this leads to the conclusion that it is not
y ' 9 easy to choose a course. It is certain that thé wor

and delivery of content do not apply alternativeh othesis was confirmed, and a conclusion on

resources nor enable assistive processes for thq[#?g issue is: no respect these standards there is

ngﬁgigg iC()Cr?QCTSOdaa:[:]C:jnS; rlalznel?ur?s 'qzt'tgﬂonﬁlﬁuality onlaj course. This would be especially be
Eaarners,. with disa’bilities a?e not evident; Dezl? nOf great value to teachers, professors, educators

. ) y Mith  a duty of continuous professional
factors such as color, text size manipulation, @udi

and video controls, and alt tags have not be
considered.

edevelopment, because the changes in the field of
their work commitments often occur, and they
need to be in constant touch with the latest
G. Feedback developments. Hence, the development of even

Exemplary: Learners have the opportunity tgnore necessary. However, this does not mean that
give feedback to the instructor regarding coursé should be abuse, so these courses and seminars
design and course content both during courseharging schools and educators at enormously high
delivery and after course completion; FeedbacRrices (most would even supposed to be free).

mechanisms allow students to participatBecause the platform used for creating online
anonymously in course evaluation. courses and seminars are free of charge can be

) _ found on the internet. This, however, could be the
Accomplished: Learners have the opportunlt)gubject of a new study.

to give feedback to the instructor regarding course
design and/or course content, but only after course REFERENCES
completion; Feedback mechanisms allow students] Cavanaugh, Cvirtual Schooling Standards and Best Practices

F i ; ; for Teacher Education, JI. of Technology and Teacher
to participate anonymously in course evaluation. Education 2009,

promising: Learners have the opportunity td2l Patrick, S. and Powell, AA Summary of Research on the
. feedback he i di Effectiveness of K-12 Online Learnirigternational association
glve_ eedback to the Instructor regarding COUISE  for k.12 online learning , 2009.
design or course content, but only after coursg; instructions for the preparation of documents fonet
completion; Feedback mechanisms do not accreditation of degree programs at a distantée National

guarantee privacy to the student Council for Higher Education, 2009.
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Abstract - Programming is a major subject in Compuger « the skill of forming the program is the
Science (CS) departments. However, students ofteacke knowledge to use a bundle of techniques
difficulties on the basic programming  courses due o which, applied and combined, are used to
several factors that cause these difficulties. Mayb the . L
most important reason is the lack of problem solvig solve the given problem. The Sk'l_l is based
abilities that many students show. on the knowledge of stereotypical code
samples  which  combine  different
This paper describes a web-based environment characteristics of the language. The models
Pex4Fun from Microsoft Research for teaching compwr implement complex functions, such as

science. Pex4Fun can be used to teach and learn quter

programming at many levels, from high school all te way sorting, finding the lowest common

through graduate courses. It provides three very weful denom'_nator _Of two numbers, counting
capabilities to support testing. First, it can expbre code words in a given text, etc. Programmers
and suggest which tests should be done. Secondthiére design the language and model
are parameterized tests, Pex can figure out which characteristics to be combined, problems to
combination of parameters needs to be tested in oed to be decomposed into parts, solving every

give full coverage of possible scenarios. And fidgl in : oL :
Code Contracts, it is possible to fine-tune the uhitests it part Independently’ then Imkmg the partlal

suggests or generates for user. Pex4Fun finds inesting solutions into a unique unit — the program.
and unexpected input values that help students At the end of t_he program writing process
understand what their code is actually doing. Pex & Fun its correctness is checked by testing.

(PEX4FUN) can be used to build interesting, engaging . .
demanding classes and homework on mathematics, * the general problem solving skills come to

algorithms, programming languages or problem solvig in light during learning new formal systems
general. and this is set as the goal to be achieved by
studying programming. The same models

. INTRODUCTION and procedural skills are common to many,
Programming is a complex mental activity that or even all formal systems. Therefore, this

is defined as an abstract process. Understanding ~ approach is used to learn models of logging
and visualizing abstract processes poses a  With one formal system and the rules of

considerable problem for students when learning transfer to the new one, the subject of the

programming, as well as other fields with similar learning process, so it results in mental

characteristics. learning and activation of pre-existing
knowledge.

Linn and Dalbey [1] define an ideal chain of . -
the learning process of learning programming an Le_mut et al. [2]. explain the difficulty of
earning programming by the need for

suggest it as a standard for comparin I i I tivities that h o b
programming teaching methods. The three links fnpiementing compiex activiies that have 1o be
; . mastered even by beginners simultaneously. For
the chain are: ) 2
example, the program is tested by executing it,
* characteristics of the programmingusing carefully selected input marginal values that
language — in order to log the programmingwill result in checking all program paths. The
solution of the problem with the given choice of the marginal values requires the
language, the student needs to understanghowledge of semantic program instructions.
the syntax, semantics, and expressiVeypnosed to this, the beginner programmer learns
possibilities of the language. instructions, so they find it very difficult to chee
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such inputs on their own. Du Boulay [3] finds that One of the most important methodologies that
the sources of difficulties are the following: Pex supports is called parameterized unit testing,
é/vhich broadens the scope of today’s industry
practice which prefers closed, traditional unitdes

(i.e., unit test methods without input parameters)

1) Orientation — the general idea of student
about programming and the program.

2) Abstract engine - understanding the[s],
computing model that defines the program
language.
[PexMethod]

3) Notatlon - Syntax and Semantlcs Of the public void TestAddContains(int X, int y) {
var s = new MyHashSet();

language. s.Add(x);

. .Add 3
4) StrUCtureS - knOWIedge Of pmgrammmg SEXASiir)‘t.IsTr‘ue(s.Contains(x));

constructions as a composition Of | PexAssert.IsTrue(s.Contains(y));
instructions with which certain program
requirement are met.

—

Figure 1. A parameterized unit test for testing the Add métbba

. - . . MyHashsSet cl
5) Pragmatics — skills implemented in creating yrashoet cass

the correct program (planning,
decomposition, coding, testing,
and fixing errors).

: There are useful characteristics that Pex offers
detectingy, sypport for testing. Primarily, there is theiopt
of exploring code and suggesting the tests that
. PeEX: UNIT TESTING TOOL FOR.NET should be done. Secondly, assuming that it is a
. : : parameterized test, Pex can determine the
Pex [4] is an automatic white-box test

. .combination of parameters that has to be tested
generation tool for .NET, based on dynamlc0 P elers O De tested so

) . . o . as to provide all feasible versions. Lastly, once
symbollc execution. .Th'.s tool is integrated 'r.mCode Contracts is being used, Pex uses that
:\tmggonsogtenvésr;?; ?ég?"i)nlpnu'fgevjﬁircm (gr:ncggndk;;géignformation to fine-tune the unit tests that are
with different unit testing frameworks [5]. They ffered or generated for the user 7]
have implemented Pex in classroom teaching at Il PEX4FUN
various universities (for example North Carolina
State University, University of lllinois at Urbana-
Champaign, and University of Texas at Arlington)
and also in a variety of tutorials both within
Microsoft (such as internal training of Microsoft

Pex for fun on the web is a fundamentally
simplified form of the fully featured Pex Power
"Tool for Visual Studio. There is no need for any
installation; since it is handled in the cloud

. ) > " (www.pexforfun.com). Code can either be written
developers) and outside Microsoft (such as invite C#, Visual Basic, or F#. Figure 2 shows the user

tutorials at .NET user groups). Further, they hav?nterface of the Pex4Fun web.
created numerous open source research extensions
upon Pex [6].

| Random Puzzie | Learn | New | 2 attempis by you on fhis Coding Dusl C# | Visual Basic | F#

This puzzie is an interactive Coding Duel. Can you write code ihat maiches a seerei implemeniation? Oer people have slready
won this Duel 322 times! Help

using System;

public class Program {
public static int[] Puzzle(string s) {
// Can you write code to solve the puzzle? Ask Pex to see how close you are.
return new int[8];
3
¥

m Done. 3 interesting inputs found. Hovwy does Pex work? | Save | Permalink

Pex found 2 differences between your puzzle method and the secret implementation.
Improve your cede, so that it matches the other implementation, and "Ask Pex!’ again.

s your resui secret implementation resuft Ouipui’Exception Error Message
= { 0
{ o7y Mismatch Your puzzle method produced the wrong resull.
"aa" | {} 197,97} Mismatch Your puzzle method produced the wrong result.

A0

Figure 2. The user interface of the Pex4Fun web [12]
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A. Solve Puzzles

B. Solve coding duels

Pex4Fun has a given set of particular code A coding duel is an interactive puzzle. In a
examples, which are called puzzles; these amoding duel, the idea is to apply the Puzzle method
displayed in the working area for the playersto recreate the same behavior as another secret
Every puzzle is focused on a major method nameduzzle method (e.g., the teacher’s specification).
Puzzle. When a puzzle is loaded in the workindn order to set out with a straight-forward coding
area, the user will click the “Ask Pex!” button soduel, click an example coding duel from the web
as to compile and run it. The compilation andsite. There is a dummy implementation which does
execution takes place on the Pex4Fun server; onhot do much. If you click “Ask Pex!” it will show

the testing results are displayed. The main Puzziou
method can take parameters and return values.ithplementation. Then you

how it

from the secret
run a comparison

is different

one wants to run one of these Puzzle methodbgetween your result and the secret implementation
argument values have to be provided. Peresult. You make an analysis of the differences and

automatically detects interesting argument valuealter

the code so as to match the secret

as it analyzes the code. A table of input and dutpumplementation result for all input values. Again,
values then shows the generated input argumetAsk Pex!” is clicked and the whole process is
values and produced return values under theepeated until you win the coding duel. After
working area. The player can click every row ofwinning the duel, try another one! The tool “Pex
the table for further details, e.g. console output for fun” will track how you progress, but you have

stack traces [5].

Welcome new userl Edit Settings
Give yourself a nickname!

Curious?
Learn Mure!\

[ Random Puzzie ] Learn ] APCs | How] 1192325

to be signed in for that.

My Duelsv | Settings v | Sign Out

0
No Duel started

The code is a puzzle. Do you understand what the code does? Click Ask Pex! to find out

using System;

// What values of i can cause an exception? Ask Pex to find out!
i d Puzzle(int i) {
i 1= 123);

Figure 3. A coding duel

As far as learning and teaching are concerned,
such coding duels serve the purpose of helping
them to train different skill sets of players. Taes
include the following, among others [5]:

Abstraction skills. The shown list of
generated input argument values is there to
exhibit various behaviors and identical
behaviors, respectively, though these are
just exemplary argument values, which
means that these are not a complete set of
argument values for exhibiting different or
same behaviors. Before realizing how to
alter the player’'s implementation to move
closer to the secret implementation, the
player is forced to generalize from the seen
exemplary values and the same or different.

Problem solving or debugging skills. In

order to solve a coding duel the player
needs to run iterations of trials and errors.
The player has to decompose the problem
on the basis of the observed exemplary
argument values and behaviors: grouping
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exemplary arguments that may show the
same category of different behaviors, e.g.,
because of lacking a branch with the
conditional of if (i>0). As a following step
the player has to think of a hypothesized
missing or corrected piece of code to cause
failing tests (different-behavior-exposing
tests) to pass as well as passing tests (same-
behavior-exposing tests) to still pass.
Following this, the player has to do a test to
validate the hypothesis by clicking “Ask
Pex!”. Thus, solving a non-trivial coding
duel may require exercising different
problem solving skills.

Program comprehension and programming
skills. Assuming that the dummy
implementation at the beginning is not that
“simplistic”, including non-trivial code, the
player has to first comprehend what actions
the dummy implementation is performing.
This makes it clear that the players must
have solid programming skills in order to
do well on a non-trivial coding duel.
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C. Create and teach a course [10] computes new specific test inputs that choose

The purposes of Pex4Fun are manifold: it ca®ther execution paths. This is an efficient
be used to make classes on mathematictchnique if the goal is finding software defects,
algorithms, programming languages, or problenfvhose diverting execution paths are triggered by
solving in general seem more captivating€ither implicit runtime checks or explicit sanity
Teachers have at their disposal an embedded wikiecks in the code.

to create class materials based on puzzles and gach time a new program is submitted by the
coding duels. More specifically, this enables thetydent, a new test suite is generated by Pex4Fun,
teacher to integrate existing pages into the coursgayealing any behavior mismatches to the secret

teacher or anyone else. The participation processthis indicates that the student has won the coding
the following: students are invited by way of theqye|.

teacher sending them a registration link. It isneve
possible to have more than one teacher. A IV.  EXPERIMENT ONUSING PEX4FUN
registration for the course through the registratio A survey was carried out among the

link will make it possible for anyone to become ayndergraduate students during the Visual

student. Then the student will go through the pagesrogramming course in the 2012/13 academic
that are part of the course. In order to pass thgear. The total of 83 students were included in the
course, the requirement is that the student executgurvey, out of which 79.52% were male and

the tasks as coding duels. Any time the studertg.48% were female students. The course lasts for
wants to leave the course, they simply unregister. 15 weeks. The students attended two different
D. Creating and publishing coding duels groups based on the language of instruction, which
was Hungarian or Serbian. The experimental
rb(ﬁl)up consisted of 30 students and the control
group of 53.The aim of this survey was to

as for Pex4Fun to maintain codmg_QueI_s for YOUsstablish to what degree Pex4Fun makes studying
The second step is to write a specification settlngf Visual Basic easier for students

out from a puzzle template where the specification

is written as a Puzzle method which transforms Traditional lectures were held for both groups,
inputs into output. The third step is creating theand all students had the lab practices in the PC
coding duel by clicking the button “Turn This laboratory. The students of both groups used
Puzzle Into a Coding Duel” (which appears afteMicrosoft Visual Studio for coding and solving
clicking “Ask Pex!"). The fourth step is editinggh practical problems, however, the students of the
visible program text by clicking the coding duelexperimental group also used Pex4Fun during the
Permalink URL, which leads to the coding duellab exercises.

You fill in a somewhat more useful outline of the
implementation (as well as adding optional
comments) which somebody else will at som
point complete.

There are five steps necessary to create a
publish coding duels. The first step is to signsim,

Coding duels from Pex4Fun were used for
mastering and developing the students’s problem-
e‘SOIving and program-understanding skills. In a
coding duel, students are required to write a

The fifth step is to publish once you havemissing code in the Puzzle method so as to obtain
finished the editing process of the visible Puzzléhe exact same behavior as another secret Puzzle
method text, then you click “Publish”. method, which is not revealed to the player [5, 6,

. . . 14]. Finding the solution for a coding duel needs
E. Learnlr?g' advanced toplcs'behmd Pex4Fun _the student to decompose the problem, to put
The origin of Pex4Fun is the Research imypothesis (to correct some part of code or toewrit
Software Engineering (RISE) group at Microsoftgown missing part of code), and finally, to run an
Research. It is a testing technique showing gre@ikperiment by pressing “Ask Pex!”. The student is
potential, using advances in software verificatior*given feedback from Pex4Fun in the form of a
and automated theorem proving, using dynamiggple, marked by red and green circles which
symbolic execution [8, 9]. The user runs theserves as indication as to whether the student had

program multiple times using different concretéor had not passed the test for corresponding input
inputs, and the chosen execution paths are checkggiye [14].

at the instruction level, with a symbolic
representation created for the conditions contlolle
by the branching statements. A constraint solver
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L~ oG As can be seen from the table, students have a
\Se‘ 10 e positive attitude about the Pex4Fun tool. In tdtal
class Secet | g;idmmm values are above 3.5, only one value is 3 which
public static int Puzzle(int x) { public static int Puzzle(int x) { “ H ” H
M oeums; retum represents the state “undecided”, making us
: ' . i believe that in general opinion of and attitude to
& layer . a . . .
p— m %ﬁ» i Pex4Fun is positive. It is interesting to see that

e / \ two highest grades were given to statements
if (Secret.Puzzle(x) I= Player.Puzzle(x)) 1 I 1 iti

o Bcepton Wit expressing motivation to work and the positive

’ experience for students.

}

\ Ix |cm-§.;n\u-mmps i m\ou mw n |
\.ml[- ..... 1
i |

1

\_71|1 1555 u,nh

V. CONCLUSION

Microsoft Research produced Pex4Fun [13] as

For the purpose of examining the advantage8 web-based serious gaming environment for
and disadvantages of learning with Pex4Fun thi&aching computer science. Pex4Fun may be
five exercises were designed. The students’ tadkiplemented as a tool for teaching and learning
was to figure out what the program does and tgomputer programming at multiple levels, starting
create appropriate sample values. The MCQ te§tom secondary school up to graduate courses.
was given to the students of the both groups. TH&/ith Pex4Fun, a student can edit code in any
total number of students that participated in thérowser — using Intellisense — and Pex4Fun runs
test was 67 out of 83 (16 students did not take th@nd analyze it in the cloud. Pex4Fun is a means to

test). The results of the test are presented ieTablink teachers, curriculum authors, and students in
l. an exclusive social experience, with the ability to

track and stream the progress updates in real time.

Figure 4. Creating and playing a coding duel [9]

TABLE l.  TEST PASS

Specifically, Pex4Fun detects captivating and

Groug Number Pas Failec Passing |
of rate [%] | unexpected input values that help students
student . comprehend what their code is actually doing. The
contro 42 18 24 42.8¢ real enjoyment starts with coding duels where
experimeral 25 12 13 48 . ,
students write code to apply the teacher's
As seen from the table, the passing rate of thepecification. Pex4Fun discovers any
test for the control group is 42.85% and for thadiscrepancies in behavior between the student's
experimental group it is 48%. code and the specification.

Questionnaires are common research practice Teacher participants are encouraged and
and measure the opinion and attitude about thgupported to form their courses under the Pex4Fun
subject of the research. The questionnairgeb site. In particular, as the teacher customizes
consisted of 5 statements about Pex4Fun. Thae teaching modules from the web site, they can
Likert scale was used, with the answers rangingorm complete courses, as a combination of
from 1 meaning “I totally disagree with the explanatory text, example code, and coding duels
statement”, to 5 meaning “l totally agree with theas exercises. Students can register for these
statement”. Table Il shows the students’ opiniorcourses, thus the teacher is informed about student
from the experimental group about Pex4Funprogress, including through table that presents the
Mean values, standard deviation and variancexercises that the student has completed — which

values are shown. actually means that the course assignments are
TABLE Il. OPINION AND ATTITUDE ON PEX4FUN automatically graded.
statement mean stdev var REFERENCES
Pex4Fun was easy to . . .
use. 3.44 0.82 0.67 [1] M.C. L|n_n, J. Dalbey, Cognmve Consequencesn of
PexdE Programming Instruction, in Studying the Novice gtesnmer”,
! ex u.n was Editors Soloway E, J. C. Spohrer, Lawrence Erlbaum
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learning programming. 3.24 1.054 1.11 Publishers; Hillsdale, New Jersey; 1989. p. 431.
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Abstract - The introduction of school evaluation asa .
continuous and systematic process that is consistewith

the educational standards would contribute to ensung

the quality of teaching, achievement of educational
outcomes and improvement of the conditions in whiclit o
takes the educational process. The obtained data widu
provide to all stakeholders in the education systenand
stakeholders promptly valid and relevant information on o
the effectiveness and impact of education. One dfé areas

of evaluation and analysis are material and technal
resources in schools.

I. INTRODUCTION

In this paper, the focus will be directed to the
area of resources. When evaluating the quality of
resources, it is determined by whether:

« Human resources are in a function of the
quality of the school.

* |f there exist material-technical resources
(facilities, equipment and materials)?

+ |f the material - technical resources used
functionally? [1]

By testing material and technical resources, it is
determined whether the school meets those °
criteria;

e The school is physically safe place.
School premises meet health and hygienic
conditions.

e The school has space to work in
accordance with the regulations.

e The schoolroom is equipped in accordance .
with the regulations.

* School is equipped with necessary teaching
resources for implementing quality
teaching. .

II.  QUALITY STANDARDS OFEDUCATIONAL
INSTITUTIONS

Standards of quality performance are:

e part of the quality assurance system of
education,
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Development  of
institutions:

a mechanism to better agreements in key
target groups in education,
adopted by consensus

instrument for evaluating the quality of
institutions,

clear, detailed and comprehensive picture
of school quality or the conditions in which
such quality can be achieved.

quality standards of

the obligation arising from the Law on
Primary Education (2009).

the competencies to prepare - Institute for
Quality Education

result-year project IEQE, Ministry of
Education and the Inspectorate of
Education of the Netherlands, with the
support of experts from the Inspectorate of
Education of England, Scotland and
Germany

pilot-testing in real school setting

harmonization and improvement of the
public debate

National Council of Education adopted the
standards of quality performance.

The characteristics of quality performance
standards:

areas include all the key aspects of the
school standards are presented in the
complex evidence of quality practices and
conditions in which it can be achieved

indicators include some New aspects of
the quality of schools (eg, educational
standards, vulnerable groups, safety,
inclusion, IOP, exam results and tests, etc.).

indicators to identify requirements that are
in the "zone of proximal development"

school (leadership role Directors, the use of
research results in the development of
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schools, using databases for development, Self-evaluation is based on analysis of:

developed procedures, etc.)[3]. e records and documentation of pedagogical

Key areas of quality performance are: institutions, programs of education, annual
school program and the annual work plan work plan and the development plan of the
institution;

1.
The main task of the educational systems in the

teaching and learning
o databases within a single information

educational achievements of pupils system of education and other sources

support » monitoring of activities;
ethos + data collected from research conducted at
resources the institution;

the organization of the school and < theimpact of the project activities;

management [1]. e interviews, expert discussions, meetings,

EVALUAT|ON OF QUAL|TY OF &:HOOLS pOH I‘esults and O'[hel‘ WayS data CO||eCti0n

[3].

world is to determine, establish and ensure the Team for self-evaluation collects and process
quality of educational institutions. information related to the subject of self-

This includes:

evaluation and analyzes the quality of cases of
self-evaluation based on the processed data.
the responsibility of all stakeholders in the

education system School self-evaluation, as well as any system

for monitoring and evaluating the quality of
generally accepted and agreed standards etiucation should be based on the following

quality of schools principles:

Standard implementation » Relevance - the subject evaluation should

Mutual trust be the mo_st important areas and aspects of
the school;

school autonomy [1]. e Transparency - the educational standards

At the level of the education system and the and criteria for monitoring and evaluation,
schools there are four basic domains of evaluation: assessment and evaluation of the

consequences should be known and clear to
the evaluator, and evaluant as well and all

supervision service other stakeholders in the educational

process;

self-evaluation

external exams;
e Professionalism - organizational,

evaluation research [2]. methodological and technical aspects of the

A.Self — evaluation evaluation must be at the level of

One of the most effective mechanisms to

contemporary professional standards

ensure the quality is the self-evaluation which is ¢ Participation - when the evaluator and the

implemented by professional bodies, parent person who is being evaluated are not the

council, student parliaments, director and same person, it is necessary that both

governing body of the institution. Self-evaluation ga;tlle;'oﬁartlmpate in  decisions about
valuation;

organizes and coordinates the team for self-

evaluation, whose members are appointed by the « Ethics - respect for the personal integrity of

director of the facility for a period of one yedhe each actor whose work is subject to
self-evaluation team has at least five members, evaluation, correct relationships between
namely: representatives of professional bodies, the participants in the evaluation,
parent councils, student councils and governing confidentiality, protection of human rights
bodies of the institution. Members of the team and children's rights;

elect team Leader from their ranks. Director
participates in the team for self-evaluation.

Autonomy - teachers / e, students / e,
directors / professional / staff e / ei all
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other actors evaluation should without IV. TECHNICAL RESOURCES ASAREA OF
external pressure, make decisions relevant EVALUATION
to the planning, implementation process

and the use of evaluation results [3]. The school can independently make different

instruments and complement the existing ones.
B.External evaluation School judges the quality of their work according
to the given framework of evaluation (key areas,
gareas of evaluation, indicators and descriptions of
chievement levels 4 and 2). School determines
he level of achievement of specific indicators
&/ithin specific areas of evaluation by identifying
rengths and weaknesses. To the assessment of
e level of achievement of indicators leads to the

External evaluation of is done by ministry,
through educational advisors and the Office vi
employees who have completed the trainin
program for external evaluation. External
evaluation is done as a team. Ministry appoints
team of external evaluation and determines a teajﬂ|

leader. Annual Plan provides a number of facilitie vsis of the dat lected. Th N
that are used for external evaluation at the lefel 2NaYS!S 0 € dala collected. 1h€ assessmen
must be based on valid and reliable evidence.

the school administration, the duration of the\N'th' 6 ¢ luati followi
external evaluation of the number of team''' In ©.aréa of evaluation, foliowing resources

members for external evaluation. Externa®® e_valuated: human, material, technical, and
evaluation is primarily aimed at improving theflnanmal resources of the local community.
quality of schools and at collecting comparative In the area of financial and technical resources,
data that can help schools to review theiwe are looking at the following indicators:

functioning compared with others. It provides 1. School space and equipment - a necessary

feedback to schools on their strengths - o o
" . tondition for achieving the goals, objectives and
weaknesses and opportunities, directing them td S .
; . ontent of education, is directly connected with th
the necessary actions, offering support an

additional resources that lead to desirable goa%rowsmn of _the necessary =~ resources,

4] contemporary designed furniture and school space.
' Work efficiency and favorable working
External evaluation of schools is based on: environment contributes to functional furniture in

* analysis of records and educational recordgpeda”zed classrooms: for students, by age and
of the school. the school's self-evaluationpOSition of the subject, for the needs of teachers

. and teaching materials for housing.

report, the curriculum, the annual work

plan, the development plan of the school 2. Teaching resources - teaching resources are
and educational consultant reports; diverse technical and other resources that are
tailored to the needs of teaching. They serve to
Iprovide, transmit and receive information, and this
is also called teaching techniques. Teaching
resources are a source of knowledge and
« interview with the director, associate, understanding, and contribute to a proper

teachers, educators, students, parents, amépresentation of objects and phenomena of the
others significant to the life and work of real world around us. It should be noted that some

the school or otherwise; of the tools we use is used exclusively teaching
. (texts, film), and many are used for other purposes

Other actions who are deemed to be(battery, projection apparatus, electrical meagurin

necessary [3]. instruments). Appropriate use of teaching aids

Based on the report of the external evaluatiorincreases the concentration of students to the
the institution prepares plan to improve the qualit essential elements of learning material. Activating
of the institution in the areas defined by standardall the senses in the learning process, the student
of quality of institutions on the basis of whicteth creates a clear picture of the objects and
can change development objectives defined bphenomena. This increases the durability of
development plan facilities, and by schoolknowledge and greatly reduces forgetting.
administration [1]. Learning tools that we call "learning resources"

must meet a number of specific requirements.
When deciding about teaching tool, we should
take into account these requirements in order to
achieve maximum pedagogical usefulness of

e direct monitoring of teaching and other
forms of educational and pedagogica
work;
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applying. Teaching aids should be placed so as to ¢ Do teachers have been involved in editing
be within arms reach of students and teachers and the school premises?
no special difficulties facilitate communicative

. : Are students involved in editing the school
working environment for frontal, group and

ises?
individual work - the modern mobile classroom premises:
furniture [5]. « Is there the functional furniture in school?
3. Use of available technical resources - °* Are the teaching resources in place?
dependlng on the organlzatlon'of the .school, . Are there classrooms equipped with
teaching aids may be appropriate cabinets or appropriate teaching aids?

cabinet specially designed for didactic
instructional resources. Regardless of which
system is the organization of the school, teachers
and students have a role in the preparation and Do teachers have and use the facilities for
maintenance of teaching aids. The value of the the preparation of teaching?
implementation of teaching materials is enormous. Are
To ensure the implementation of didactic value of
teaching materials, it is essential that they are
used: measured, timely, complete, cost-effective, * Are there rooms for the parents?

and skillfully combined. « Does the school library has literature and

It is determined whether the spatial conditions sufficient fund books for students and
(classrooms, offices, library, utility rooms, yard, teachers?
gym), equipment and furniture are to the standard, « Does the school library regularly update
and if they are adequately maintained. You can and modernize the new releases?
determine whether a school has room for the use
of modern information technology.

e Are the classes implemented in
classrooms?

there rooms for gathering and
socializing students?

« Does the school have a well-equipped
media center?
By evaluating whether the buildings and . pg teachers have the ability to use school
equipment contribute to creating a safe, pleasant mediate?
and stimulating environment within the field of
evaluation of teaching, it is checked weather the ® Do the teachers access to the Internet?
school has the necessary and modern teaching aidse |s the material for teaching purposes
(books, working papers, audio-visual materials, provided sufficiently?
computers, photocopier machines ...), which are
preserved in the function of a variety of methods
and forms of work with. Many teaching materials * Does the gym fit norms?
are made by teachers and students. .

Does the school have a gym?

Have good sports facilities regulated?

Assessment of the available material and . Haye students and teachers the opportunity
technical resources arises the question of whether to use the sports facilities and after school?

they are available to teachers and students and if [3]

are in a function of educational and extracurricula ] o o
activities. It is determined whether they are Well-designed criteria and indicators enable

effectively used by students and teachers, an¥PU to control various stages in the process éf sel
there should be a record. Here are just some of tialuation, providing quality information and

issues raised during the evaluation process in tHgake it possible to obtain reliable, relevant and
field of technical resources: clear information that can be used for the

improvement of school practice. Successfully

« Does the school environment provideimplemented self-evaluation process and quality
adequate  opportunities ~ for  the data are obtained for improvement work in one
implementation ~ of educational and grea and can help us, using the knowledge and

extracurricular activities? experience gained in the process, devise and
- Are all the rooms in the school adequatelymplement a self-evaluation in other areas of the
maintained? school. In this way, we can obtain a wealth of data

_ _ with which we will be able to more comprehensive
» Are all the rooms in the school well [it?
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approach to change and improvement of the school The quality of primary education affects

[1]. working conditions in schools, the physical

(buildings, facilities, infrastructure) and equipmhe

V. CONCLUSION (office  equipment, library, teaching aids,

The basic questions for whose answers teacheifsstructional materials). Periodic evaluation skioul

and methodologists of different subjects arebe conducted for obtaining review of the current

looking for, is how to enable students to achievetatus in all key areas of the life and work of the

the learning objectives related to the specificchool. This overview provides immediate

content in the shortest possible time and to allofeedback on the particular strengths as well as

continuous acquisition of knowledge, applicable irareas that need improvement.

different situations. The goals can be achieved by

different methods of teaching and learning, but it REFERENES

is very important to choose the most efficientil] Ministry of Education and Sports "Self-evaluati and

method with appropriate teaching aids evaluation of the school", Belgrade, 2005.
pprop g ’ [2] G. Manojlovik, Systems for monitoring and evaluating the

; quality of primary education, 2011 (available at:

In order to affect the students, the basic o8 cam rs/2011/FQ2011/pdfi38/10.p)

conditions in school cannot be' worse than '[hOS@] Guide for improving the work of teachers andhaols,

students have at home (especially when it comes Belgrade: Educational reform circles, 2005

to basic infrastructure), and the equipment would¥] R.Vulovi¢, G.Milosavljevi, Self-evaluation as a function of

have to be such that the school can monitor gducation. 2007 (available at
. . g . . http:/iwww.cqm.rs/2007/pdf/34/45.pdf)

newspapers and |nn(_)vat|9ns used in working WItt["s] www.podaci.net/_zakon/propis/pravilnik_o.../p-

children. Still, especially in rural areas, there a bupspo03v0902.html

some improper working conditions.
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Abstract - Starting school is an important moment n the
life of a child and its family. When a child enrols in
school, all parents have the same expectations - ality
education. Most of them then completely transfer tis
responsibility on professors, teachers, and assistis. To
some extent, they are right, as their children wilkpend, in
an average, 6 hours in school and their compulsory
education lasts 8 years. The rest of the time, chilen
spend with their family that like schools, provide child-
specific forms of upbringing and education. Thus, th role
of schools and families are turning to a common gba the
creation of high-quality, educated individuals of he
society, and the responsibility for education is dided
between family and school. The effectiveness of ezhtion
certainly depends on the quality of cooperation beteen
the family and the school. Nevertheless, many teaets
believe that some parents are not interested in flolwing
and participating in the educational process of the
children. It is necessary for parents to realize tat only by
successful communication with school and taking parn
school life, they can increase the chances of thaihildren
to be successful not only in school but also in kit life.
Therefore, it is important to find the most appropriate
ways and means of communication and cooperation
between home and school.

l. FAMILY

Types and characteristics of the family have
been changing through the ages. Today's family is
open to the society and its members are active in
public life and seek to align their own interests
with the common ones. The family is based on the
base of shared love, desire for procreation,
upbringing of children and achieving personal
happiness. In terms of raising children, modern
family tends to form a broadly educated and free
individual, to develop positive character traits in
children, their creativity, independence, self-
confidence and to ensure the harmonization of
domestic and social interests. According to M.
Kuki, the modern family is nuclear — it is
composed of two generations: a husband, wife,
and children, and it is financially independent of
the parental family. Women have equal rights in
terms of ownership. The main responsibility of
children is to complete their education. A
reduction of parental authority is noted as well as
the liberalization of sexual freedom. [3]

Families have multiple roles in order to meet

The family is the basic unit of any society andboth, their own, and social needs. Graridits the

is the first environment for every child. Therefore

following family features:

it is @ major factor in shaping the personality and ;1  omotional
upbringing. . "Family and school as fundamental '

and

without a common and unified action. [1]"
According to The Vocabulary of Education, "in
the family,

indispensable factors of education are
interrelated and neither would be able to achieve
the desired results in solving behavior problems

the child becomes progressively

2. reproductive,

3. economic,

4. functions of providing protection,

5. educational and educational functions,

) . ; . functions for fun and entertainment [4].
conscious of himself and his surroundings,

socializes, acquires basic forms of behavior and In the family, three developmental processes
adopts the meanings attributed to phenomena, ascur spontaneously: culturalisation, socializagtion
well as the views of their immediate environmentand individualization. Regarding cooperation
for them. [2] "It should be noted that the formatio between home and school, it is a particularly
of attitudes and meanings of children are to b#mportant educational function of the family.
heavily influenced by moral and social norms and

values of the family in which they grow up.
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. SCHoOL . PARENTS AND SCHOOL

School is an institution whose roots go far back Communication between school and family is
to time in ancient civilizations. Since then it hasone of the prerequisites of a quality school. In
gone through various changes and reforms witkerms of the quality of schools, the most common
the aim of adapting new demands of the societgre the four factors that are of particular
and its individuals. After family, school is the importance: the general conditions of education,
second most important factor in the developmenihich are achieved by means of increasing the
of psychosocial personality. Historically, thequality of the goals of education, quality of
institution of school is under the family. teachers and the cooperation with parents and the
local community. Parents should actively

"School is an institution whose main task is to ooperate with the school since thev are the
achieve the objectives and tasks of education”. [ perats : 1€y .
rotagonists of education and not just passive

According to the Dictionary of Psychology Pbservers. In order to do this the school

School, - school 'is "a specialized educationa anagement is faced with several tasks such as
institution in which teachers, based on identifie ge :
increasing the number of parents who will

program, plan and systematically transfer theiCOO erate with school law activelv  and
knowledge, attitudes and skills to students "[6]. P . . ) Y
systematically, improving the quality of

The structure of the Serbian educational systemelationships between parents and the school
consists of: principal, parents and pedagogical and
» Pre-school education - the first part of thepsychological services. The cooperation extended
compulsory education is implemented into a large number of issues and questions of life

kindergarten while attending the kids of and work of the school and students.
age: 5 - 6 years in preparation for primary _ , ,
school Family expects that schools assist in

overcoming the problems encountered in the
* General Education - compulsory educatiorcourse of growing up a child who does not know
that is provided in elementary schools andyy js not able to solve independently. In response
lasts for 8 years. The children are enrolledq the needs of the family, their school curriculum
in primary school with 6 - 7 years, and yters various forms of assistance and training to
teaching takes place in two rour\ds. the flrsbarents: the organization of lectures, workshops
to 4th grade and 5th to 8 grade; and meetings.
e Secondary Education — it is the first part of
non-compulsory education. There may beth
secondary, and vocational schools;

On the other hand, school expects help from
e family. This support is reflected primarily in
the alignment requirements set for students - in
» Higher education - students are enrollederms of upbringing, education, problem solving.
and ranked based on their success in higih the literature, five basic types of parents
school and entrance exam results. depending on their attitude towards cooperation

Like family, school has a number of importantW'th the school can be found. Professor Eva
goals and objectives related to the development &&idosova from the Department of Psychology at
all aspects of the child's personality, knowledgéhe University of Bratislava, lists the following
and skills, fostering creativity, independenceyP€s of parents:
forming attitudes, beliefs and values, 1. type: a parent who avoids any form of
communication skills, preparation for assuming cooperation with the school;
the role of responsible citizen. The school is the
process of secondary socialization as an extension
of primary socialization within the family. It is
essential that these two institutions work closely
together in order to avoid a conflict between the 3. type: a parent who needs encouragement

type: a parent who does not accept calls for
cooperation and which is indifferent to
cooperation;

school and the family that could lead to negative and support for cooperation with the
consequences in the overall development of the school;
child. 4. type: a parent who is willing to work with

the school and comes with its own ideas
and suggestions to improve the quality of
cooperation with the school;
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5. type: pretty active, authoritarian parent The Parents' Council cooperates closely with
who would like to dominate the school management and forwards their views,
independent school and takes completgpinions and suggestions to it. With the
collaboration [7]." membership in these bodies, parents represent the

The importance of cooperation between parentéiterests of students and teaching, and have the
and school tells us the fact that it is definedty ~OPPOrtunity to participate in other aspects of
Law on the Foundations of education, the structur&hool work.
and operation of the school board and parents’ |, DUTIES AND FAMILY PLANNING OF

school. COOPERATION ANDSCHOOLS

According to the basics of the education Main tasks of cooperation between family and
system, it is essential that each school haschool are:

established Parents’ Council. The Council
members consist of one representative - a parent 1
from each department of the school. Article 58 of
This Act defines the responsibility of the Parents'
Council: 2. propagation of pedagogical knowledge (to
detect parents pedagogical necessity of
mastering skills and help them to raise their
pedagogical culture) "[1]

“By joint efforts and coordinated actions
work resolves any problems that arise in
relation to the education of students;

1. proposes representatives of children’s
parents and students in the management
body;

5 : . , In order to have successful cooperation and

. proposes their representatives in expert

working for development planning teams achieve these goals at the beginning of each school
and other institutions: year, professional teams in the annual school plan,

develop plans and programs of work: cooperation
3. proposes measures for quality assurancgf school with parents, the PTA, the teachers and
and improvement of educational work; librarians regard to cooperation with parents,slas
4. participates in the nomination of electiveteacher’s cooperation with the parents. These plans
courses and the selection of textbooks: define the forms of co-operation, the subject, the
id h d ftime frame and the implementing agencies.
5 ggﬂilat?c:z tthee depvrglrt))(;srr?ent %ﬁg%rargnm?a ttached to this paper are the plans and programs
' L e hat include cooperation with parents who are part
work plan, reports on thelrlmplementatlon,of the Annual Plan of the elementary school

evaluation and self-evaluation; "Ljudovit Stuhr" in Kisa for the school year 2012
6. considers the intended use of funds frony 2013th year.

donations and from the extended operation o ) )
of the institution Individual contacts with parents are the primary

, , and irreplaceable form of cooperation between

7. proposes to the governing body intendetharents and school. In this way the student's
use of funds generated by the work Of¢yiiy s directly acquainted, which provide
students  association and  collected by, yqitional information about the student: the
parents; conditions of his life and work, family atmosphere,

8. reviews and monitors the conditions of theparent-student relation. Such cooperation may be
institution, the conditions for growth and achieved by home visits by school stuff or parents

learning, safety and protection of childrenvyisiting the school and departmental officer.

and students; Cooperation with groups of parents takes place in
9. participates in the process of prescribingsituations where it is necessary to interconneet th
measures under Article 42 this Act; parents of children (of course, with the

participation of elders in a class), which in
Educational achieving educational goals and
%bjectives have similar outcomes.

10. approves the program and organizing
excursions and teaching programs in natur
and considers the report on their
implementation; Parent meetings are kind of cooperation that is

egulated by law. It envisages the realizationtof a
east four parent meetings throughout the school
year. These meetings are commonly used for
global notification and exchange of information in

11. addresses other matters specified in th
statute. [8] "
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terms of the entire class and less for individuaparents and schools, however, is affected by
students. At parent-teacher conferences, idifferent factors. According to some surveys on
addition to discussions on current topics in theschool principals, communication barriers are
classroom, homeroom teacher should be able fmarents themselves - their lack of interest in
handle parents and subject specific policiesooperation (lack of time, we are so busy) and the
adopted by the Plan in a class of officerslack of communication skills. As a second factor
Counseling for parents are organized within thenentioned, it is the lack of school resources to
school with the aim to help in solving problems byorganizing and implementing better collaboration.
professionals -  educators, psychologistsThe third factor is the teachers - their indiffexren
physiotherapists, speech therapists or pediatrioverload) and insufficient training and expertise
physician. According to some research, thido establish and maintain the quality of
counseling is one of the rarest of applied forms ofooperation. "It is not common that parents do not
cooperation between parents and school. come regularly, or very rarely to meetings. They
rg{g not consider the work with school as their
rg]:ontinuous commitment to their children's
ducation. They do not pay enough attention to
eir pedagogical and general elevation. They take
sare of the living and working conditions of school

Correspondence and text messages to pare
are a form of cooperation that is most common i
the first cycle of basic education. Generates by
text message to parents and prospective pare
'responses that can circulate through the . : .
notebooks, notepads or students' booklet. Moscth”dren badly. For the failure of the child

often, they are used to inform parents about nilaterally accuse the environment in which they
problém caling on parents meetings an(ﬁve, their peers and the school and unfairly

individual contacts, information on the work andcmICIze teachers (usually when the child is gt

success of students. Besides these forms Bpor grades, fines and when have to repeat the

cooperation, school management may dependif ek S 10 10 STl B Al0T TEE
on the needs or based on research conducted ;i

schools, organize some other forms of cooperatioF en by ,SChOOIS - Itis notlce.able phenomenon
with parents. hat today's parents qlo not consider school aya ke
factor that contributes to the efficient
If you analyze the plans and programs ofimplementation of student life and taking over
cooperation with parents, it can be noted thatethesheir role in social environment. There are many
plans cover most of the issues of interest to botbther available sources of knowledge and
parents and the school. Elementary school agaformation that provide interesting and engaging
child is special about the psychology, and adaptiveontent. On the other hand, parents are very
changes. This period of life is very important forinterested in their children's success in school,
the overall development and it does the mostegardless of their real capabilities. The scheol i
critical period. During this period, an intensiveplaced in an untenable position — not.
development of intellectual abilities, there arevne
interests and needs of students. Some news are VI CONCLUSION
also introduced in school work - go to subject Family and school life can be seen as a
teaching, more cases that need to be overcome. Aartnership. In order for a partnership to be
of these are potential problems for whose solutiosuccessful, all stakeholders must develop their
parents expect help from the school managemergkills in communication, collaboration. Quality of
Most common questions parents ask are related mutual cooperation between home and school,
the child's academic achievement, achievement rovides children a sense of security and
school, improve teaching, student behavior angrotection. Both, parents and school management
their intended safety at school. can prevent misunderstandings, conflicts,
problems, quality, and successfully solve problems
V. PROBLEMS INPARENTS AND SCHOOL and contribute to the success and quality of both
COOPERATION the students and the educational process of the
Based on the above, so far, it seems that thschool.
cooperation between families and school
management works without a problem as it has
been is planned previously, and applied in
different forms of cooperation that covers all
current issues. The successful cooperation of
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Abstract - The paper analyzed comparative effectiveess  to the students to allow them to engross the

of Computer-Assisted Instruction (CAIl) and traditional biology as subject, thus making learning more
i in bi hool studes. : ’ .

teaching method in biology on grammar school studds meaningful. The use of educational computer

This experimental study was conducted in a grammar . i e
school in Zrenjanin, Serbia. A stratified random sanple ~ SOftware will bring new, exciting, actual and

consisted of 100 students 4th grade of grammar soblp  rewarding educational experiences for both
wich were randomly distributed into control and  stydents and teachers [7].

experimental groups. The students in the experimenta

group learned a biology content (Genetics) by CAl, In the field of education, computer has been
whereas the students in the control group learnedhe  ysed in a variety of ways instructional process
same content by the traditional teaching. The reseeh which consist of computer assisted instruction
design was the pretest-posttest equivalent groupsesign. . .
All students received one pre-test in order to estiate (CAl) and computer management instruction
their prior knowledge, posttests in order to assess (CMI), and in administration. In the instructional

knowledge and comprehension immediately after leaing process, Computer Assisted Instruction (CAl), is
and retest again after 60 days. Using the softwagackage  ;sed to instruct students in various subjects.

SPSS 19.0, arithmetic mean, standard deviation were Inf fi d ted to th
analyzed and t-test was used in order to establisthe niormafion and messages areé presented 1o the

difference among the same statistical indicators. dalysis  learner using the computer, through interactive
of the results of the posttest and the retest shodethat ~ process involving drill, practice, tutorial and

students from the CAIl group achieved significantlyhigher dialogue. The CAl ensures that students are
quantify and quality of knowledge than students fren the -0 anted materials or problems situations, guiding
control group. . . '
group students’ thinking, responding to students’
. INTRODUCTION questions, assessing students’ performances and

The more and more increasing role alncInanaging students’ path through a course [3].

significance of information and communication Computer-assisted instruction is the process by
technologies (ICT) in human society is one of thavhich written and visual information is presented
most important characteristics of today's worldin a logical sequence to a learner through a
These new technologies are an integral part afomputer. CAl can be characterized as interactive
many human activities and have implications bottand individualized learning. The students learns by
in pedagogy and education from pre-school taising software with the text material, graphic
institutions of higher education. We can assuméformation displayed, audio-visual presentation or
that ICT increases student motivation, what is seesimulation. CAl allows learners to be able to take
in many arguments for why ICT should be used inncreasingly more responsibility to choose,
schools. There are a lot of assumptions thatontrol, and evaluate their own learning activities
students are interested in using ICT; they found ivhich can be pursued at any time, in any place,
more pleasant, more appealing, and moréhrough any means, at any age. Simply put,
motivating to study with computers than withlearners can decide what they want to learn and in
traditional means. Teaching and learning ofvhat order [11]. CAL also eliminates the
biology could be made more interesting if themisconceptions by providing immediate feedback,
lesson presentation using Power Point osince the immediate feedback prevents incorrect
multimedia education software to motivatelearning concepts. In the Computer-Assisted
students to learning and to make more interestingeearning rote learning is minimized and
to attract more students. Software can be providedeaningful learning can occur [1]. Computer
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Assisted Instruction (CAIl) is a program of experimental groups about acquiring knowledge.
instructional material presented by means of &lowever, the retention tests showed that the
computer or computer systems in which teachezxperimental group retained knowledge better than
use computers at different times and spacebe control group.

according to the characteristics of the subject . : ,

: . Cepni, Tas and Kose (2006) [15] investigated
mrgtéﬁgé)cp‘lrgagr:esoul\sﬁ]d fosrinzﬂtlg;:glns é?(glrlcizggthe dgfects of a Computer-assisted Instruction
P P 9 Material (CAIM) related to ‘“Photosynthesis”

enrichment  programs, remedial Iearning,topic on student cognitive development

applications (of problems or concepts) and testing . . . ,
isconceptions and attitudes. An experimental
[13] (Andrews, 1992) A computer enables reloeaterﬁ(;search design including the photosynthesis

trials of experiments with considerable ease in a_, . .
limited time, provides immediate feedback, a"OWach|evement test (PAT), the photosynthesis

. : . . concept test (PCT) and science attitude scale
stimulus, observation of graphical representatio

and offers a flexible environment that enable?SAS) was applied at the beginning and at the end

. . of the research as pre-test and post-test. Afger th
students to proceed with their own plans [4], [13]treatment general gchievement Fi)n PAT increased
[17]. ’

by 10% in favour of experiment group (EG) at (p

The content of Biology lectures is practically< 0.05) significant level. Although the increase in
predisposed for CAIl. The largest part of themeognitive development at knowledge level was
units and lesson items from Biology curriculum atl4.8% in the EG and 18.2% in the control group
all levels of education can be presented wit{CG), the development at comprehension and
pictures, texts, adequate video sequences amagplication levels were 19.8-18.5 in the EG and
simulation applications. For certain fields this is1.75-0.86 in the CG, respectively. This result
the way to achieve maximum effects. Howevershowed that wusing CAIM in teaching
little is known about the use of computer assisteghotosynthesis topic was veryffective for
instructional package in the Serbia educatiostudents to reach comprehension and application
system particularly in grammar schools. Thuslevels of cognitive domain. However, CAIM did
much remain to be empirically studied on thenot change major misconceptions related to
effect of CAl in biology education, in Serbia. photosynthesis topic in EG as expected.

Many science teachers, educators, and The effects of tutorial and edutainment
researchers have proposed to employ CAL isoftware programs related to genetics concept on
biology teaching. student achievements, misconception and attitudes

Chapman and Ferguson (1993) [1O]investigated Kara and Yesilyur_t (2007) [17]. The
investigated the performance of students usir:jéesur[S showed that _o_nIy Wtorial desing software
skills using Computer assisted genetics instruct rograrp had the positive effect to the_awareness of
which was evaluated in an introductory glenetic§tudents understandings to the genetics concepts.

course. Students utilizing CAGI scored an average Yusuf and Afolabi (2010) [9] investigated the
of between 6 and 10 points higher on hour examsffects of computer assisted instruction (CAIl) on
than students in the same class who did not usecondary school students’ performance in
CAGI. Authors found that CAGI helps studentsbiology. Also, the influence of gender on the
focus on the key aspects of biological processeperformance of students exposed to CAIl in
diagnose misconceptions, and providesndividualised or cooperative learning settings
drillaccompanied by immediate feedback. package was examined. The findings of the study
Yildiim, ©zden and Aksu (2001) [18] showed that the performance of students exposed

compared the traditional and hypermedia Iearning)e CAl either individually or cooperatively were

environments on the chosen subjects in a contro
treatment group and pre- and posttest design P
their study on acquiring and retaining knowledge. Mahmood and Mirza (2012) [6] investigated
Nine grade biology students were distributed int@ffectiveness of the computer assisted instruction
subject (hypermedia learning environment) anqdCAl) on students’ achievement in general science
control (traditional) groups. Pre-tests, post-testas compared with the traditional method of
and retention tests were administered to botlmstruction (TMI). The experimental group
groups. The results of the post-test did not displaperformed better on all the three components of
a significant difference between the control andhe achievement test as compared to the control

tter than their counterparts exposed to the
nventional classroom instruction.
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group. The CAI group also scored higher than théheir test results were not considered in the
TMI group in various content areas of generaktatistical data analysis.

science.
C. Research Instruments

[I.  PURPOSE OF THESTUDY The main measuring instruments which were

The aim of this paper was to investigate th&lesigned and applied in the research were the
effect of computer-assisted instruction on théretest, the posttest and the retest. Each te2thad

performance of secondary school students iguestions. The maximall scores on any test were
Genetic  (Biology). Specifically, the study 100. The time allowed for test completion was the
examined the effectiveness of the CAl on student'guration of one lesson (45 minutes). Each test was
learning Molecular genetic as compare tofOmprised of questions that included six levels of

traditional method of instructions. knowledge: the level of knowledge, the level of
understanding, the level of application, the lexfel
. RESEARCHHYPOTHESES analysis, the level of synthesis and the level of
The following research hypotheses were teste@valuation (cognitive levels identified by Bloom).
in the research: In the analysis of the knowledge level the

_ ) . following tasks were use: defining terms and
H1: Students in experimental group Will yarking the corect answer. For the analysis of the
_achleve better results on the posttest than stadent, o of understanding tasks of making order and
in control group. filling in the blank were used. The level of anidys
H2: Students in experimental group will was examined by means of the following types of
achieve better results on the retest than studentstasks: finding similarities and differences, the

control group. classification and expression of attitudes. At the
levels of analysis and synthesis tasks such as:

IV. METHOD recognition and making conclusions were applied.

A. Research design For the level of evaluation the main type of tasks

The research was true-experimental in natur
because the equivalence of the control group a
the experimental group was provided by rando
assignment of pupils either to the experimental
the control group. Both groups of pupils had the The values of Cronbach’s Alpha for the pretest
same characteristics: GPA at the end of the secoif@=0.802) and the posttesta40.913) have
semester of the third grade — very good, GPA iimdicated a high internal consistency of tests.
biology at the end of the second semester of thﬁ Research Procedure

third grade — very good, and the average score _ _ _
achieved in the pretest — 80 points. This 1h€ experiment was carried out in the school

demonstrated the equivalence of the control groﬁb‘a“"‘r 2012/2013, during regular biology classes, on
and the experimental group. The research desigh€ contents of the lesson topic Genetics in tise fi

followed by researcher was the Pretest-PostteSgMester of the fourth grade of grammar school.
Equivalent groups Design. Duration of the experiment was 5 weeks in total

for both groups, simultaneously.

e evaluations of tests, the main rule was that
asks that require higher levels of knowledge were
Ogranted a higher number of points.

%sed was the interpretation of drawings. During

B. Sample

A stratified random sample consisted of 10q
. . top
students from grammar school in Zrenjanin

In the experimental model, teaching of the
ic Genetics took place in the computer

; ‘classroom by using educational software. The
Serbia. In total, 50 students of the fourth grad%oftware "Ge):\etics"gis made in Adobe Captivate

were in the experimental group, and 50 studentsj5 programme. Teaching software "Genetics" is

were in the control group. Stratification of theCpmpiled for 4th grade students of grammar

sample was carried out according to the studen'F cThOOIS as a substitution for the book during the

GPA at the end of the second semester of the thif: aboration of Biology materials. The software
?r::dséggﬁ dStggrigtsSte?z'fA t'ﬁeb{ﬁli?gy ?;dtge ae:éj ,?iontains 15 tutorials about DNA structure, DNA
retest. Both arouns of students gwho 'did o Splication, transcription, translation and
p ' group . ) endelian genetics, exercises, animations as well

belong to any stratum, were equally involved in al

school activities during educational research btﬁs the final test from Genetics. After each lecii
9 ' nit (tutorial) the test follows. The test contains

various types of questions and problem tasks:
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multiple choices questions, fill in the blanks,reason, it can be stated that students do notr diffe
matching. The classroom had the same number of knowledge levels), in other words, the groups
workplaces and computers, enabling pupils t@re equal.

work individually on the computer. The general

i i i TABLE 1. THE SIGNIFICANCE OF DIFFERENCESIN
scenario fc_)r the_ |mplementat|on.o.f. the CAl was EXPERIMENTAL AND CONTROL GROUPFROM THE PRETESTOF
the following: introductory activities (teacher KNOWLEDGE (T-TEST)

gives verbal instructions pupils to open th

software), central activities (learning individusl | group | N | schved | wean | - 5% iies] siq
using the computer sofware), and the fing| points Deviation
activities (independent testing of knowledge of th
entire unit by solving the Final test).

Ec | so| 3992 | 79840 7.402

CG 50 4.039 80.780 7.643

0.6294 0.534

In the control model implementation of the

complete educational topic took place in the rne fing| verification of knowledge was aimed
biology cabinet. Both teaching and reinforcing the,; by using a variety of tasks (the objective type

lesson were implemented in the traditionaly ¢” jetermine the level of the recently adopted
instruction, including three instructional stratesi knowledge) immediately after the completion of

frontal lectures, discussion and intermittent agkin o experiment. The results of the post testing of
questions by the teacher, and responding by pupilsy gents in the experimental and control groups
Teaching aids and devices used in the resear%ﬁaable 2) show that 4.348 points out of the
were textbook, a blackboard and chalk. possible total of 5.000 points were obtained by the
Upon completion of the experimental researctexperimental group, while 3.718 points out of
(after the implementation of the topic Genetics irpossible 5.000 points were achieved by the control
different ways in Group E and Group C), theregroup. The difference in the total number of
were analyzed differences in the pupils’achieved points was 630 in favour of the
achievement in Group E and Group C byexperimental group, indicating more effective
analyzing their achievements on the posttest. 6gnowledge acquisition when computer assisted
days later the retest was applied (the same ptstte#istruction was used in the implementation of the
which aim was to identify durability and quality of contents of Genetics. The posttest scores for E
knowledge in both groups of pupils. group and C group were 86.960 and 74.360,
. respectively. (Table 2). These results showed that
E. Data analysis the sample’s posttest knowledge levels were
In order to compare the ftiérences between different, E group had significantly higher thae th
control and experiment groups on the pre-tesinean score for C group . A statistical significant
post-test and retest results the independent t-tegifference was found beetwen the groups (t =
was applied. Statistical processing of data obthine10.191, p < 0.05). This means that CAl was more
from the tests was done by using SPSS 19§fective at Genetics teaching in E than tradicional
software package. method in C group. Based on the results of the t -
test for E and C groups presented in Table 2, there
are statistically significant differences in favaoir
Upon analyzing the results of the pretest, thghe experimental group on the posttest (p<.05),
posttest, and the retest, there were analyzagys confirming the hypothesis H1: Students from
changes in the pupils’ achievements in two groupssroup E will achieve better results on the posttest
and given explanations of the obtained differencesp comparison to the students in Group C, as a

Both experimental and control student groupgesult_of greater eﬁecti_vene_ss of the i_ndividual
were balanced at the beginning of researckAl in biology teaching in comparison to
according to the results of the pre-test. As seen fraditional teaching.

Table 1, at the beginning the pre-test means of
experimental group (EG) and control group (CG)

was 79.840 and 80.780, respectively. These results
showed that the sample’s present knowledge levels
were very close to each other and a significant
difference does not exist between the pre-test
scores of the computer assisted and traditional
educational groups. (t = 0.625, p > 0.05). For this

V. RESULTS ANDDISCUSSION
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EXPI-EI-RAI?/ILEEN?I':AL AND TCHENTgoGLNIgIggL’\JIISEFRgI\I/I: TEE:FPESSET’\ITCEESS% Cl)’: To support education activities with visual and
KNOWLEDGE (T-TEST) audio equ'lpment provides enrichment pasgq on the
technological developments or availability of
Number of Std. , technology. As seen on Figure 1. computer

Group] N achived | Mean Devi ttest | Sig. . . . .
points eviat. assisted instruction is a better method of

instruction for secondary level Genetics science as

EG | =° 4.287 | 85740 5.306 compared to the traditional method of instruction.

11.766 | 0.000
cG | s0 3595 | 71.900| 6.405

Retesting of pupils was conducted 60 days after , 100.00 -
the posttest in order to verify durability of the S 80.00 -
acquired knowledge of pupils from E and C groups 3 60.00

: ; ) 5 :

concerning the topic Genetics. The results of the ® ® Experimental
experimental and control groups (Table 3) showed g 4000 7 group
that 4.287 points were obtained by the Z  20.00 Control group
experimental group, while the total of 3.595 points oo - HILAIL
out of the possible 5.000 points was achieved by NN
the control group of pupils. The difference in the e,\@% ff’ @"’%
total number of obtained points was 692 points in RS
favour of the experimental group, indicating a

greatgr durablhty of students knOWIedge ”:] theFigure 1. The average score of experimental and corsopgon the
experimental group. The average score in the pre-test, post test and retest

students’ retention test, who received computer The efficiency of these kinds of lectures and

ast3|sigd |tnsttruct|on vvfatsh 85'3%0 e:nd Lhe avera@fhhanced motivation of students is especially
retention test score of the Students who receiveliphasized. The effectiveness of computer

traditional education is 71.900. The difference ot qiciaq instruction for improved student learning

13.84 betweep t_he Scores in the. retention test demonstrated by the present study may be
fo_und was _significant. A statistical significant oy teq to the software used in the experiment
difference was found beetwen the groups (t and the way it was used. Educational software can
be used to explain the concepts and processes in

H2: Students from E group will achieve bettersuch a manner that is not possible through

results on the retest in comparis_on to the .swde'ésaditional practices. Achieved results show

from C group, as a resuit of hlghgr qua!|ty aNGstidents' interest for these types of lectures and

QUr'al'omty of their knowledge, gained In the learning, and output results show that the stuents

|nd|V|(_juaI C_AI compared to the traditional average grades are higher in comparison to

teaching of biology. traditional approach of learning with lecturing
According this result, it can be stated thatopic Genetics.

students receiving computer assisted instruction in Results of the study demonstrated that

teaching Genetics shows differences in terms cgomputer assisted instruction was an effective

rememberlng Wh.at they have learnt and e_n_abl ode for learning in Genetic lectures. The results
retention in learning when compared to traditiona f the present study are in consonance with the
education, in other words it can be stated that C esults of many oOf the experimental studies

is more effective than traditional education. demonstrating effectiveness of CAl for better

TABLE 3. THE SIGNIFICANCE OF DIFFERENCESIN student aChIevem_ent In b|0|09y [2]’ [6]; [9]' [10];
EXPERIMENTAL AND CONTROL GROUPFROM THE RETESTOF [15]; [18]. All listed authors emphasize the
KNOWLEDGE(T-TEST) - -
advantage of the use of computers in relation to
Number of application of other forms and methods of work in
Group | N achived | Mean Std. ttest | Sig Biol lect
, Deviat. : iology lectures.
points
ec |so| 4348 | gs060| a562 VI.  CONCLUSION
3.718 10.1973 0.000 This experimental study examined
CcG | 50 74360 | 7.458 . :
effectiveness of the use of computer assisted

instruction on students’ achievement in biology
science compared with the traditional method of

121



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCES

instruction. The pedagogical research was
conducted with parallel groups (an experimentath)
one and a control one) during which the efficiency
of applying computer assisted instruction (CAl) in
biology classes was analysed in relation to the;j
traditional classes. The experiment was realised on
the sample of 100 students (of which 50 were ir‘é]
the experimental group and 50 in the contro
group). With the students from the experimental
group, lessons of Genetics teaching unit, was dorﬂﬁ
by using CAI, while the students form the control
group covered the same content in a traditional
way. The difference in results from the pre-test fol®!
the two groups is not statistically significant.tef
realisation of the Genetics teaching unit, by
applying different teaching methods inl6]
experimental and control groups, the students from
both groups were tested in the post test. After 60
days, the students of both groups were tested witA
the same test (retest). The analysis of the results
from the post-test and retest has shown that thg
students from the experimental group achieved
higher quality and quantity of knowledge in
relation to the students from the control groupe Th g
differences in achievement of the students from
experimental and control groups on post-test and
retest are statistically significant in favour ot
experimental group. The results of this research
indicated that CAl had contributed significantly to
the better quality of the pupils’ knowledge than'*!
had the traditional way of learning. The main
hypothesis of the research was thus confirmed. A
general conclusion of this empirical research i§%
that the individually applied CAIl of biology has [13
enabled learning of the topic Genetics with
different approach, bringing pupils into the
position to acquire biological principles through

their independent work. [14]

This study has some limitation. Samples were
selected by stratified sampling procedure. Théis]
subject of the research was limited only to the
biology teaching for the fourth grade of grammar
school, the teaching topic Genetics. Accordinglyji6]
the results could be generalized neither to other
biological topics, nor to the contents of other,
subjects. More extensive data collection is needed
for greater generalization.

(18]
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Abstract - A solution of an automated system for raking . FRAMEWORK
is presented in this paper. When candidates are ) ]
registering to study at Subotica Tech, a ranking prblem Using frameworks in the world of software

occurs in certain study programs. To solve this, aew web development has long been known. However, in
servi(_:e was develpped. The main part of t_he ser_vi(man the world of web development it is new. A
algorithm that decides and controls the entire logi of the . . .
service. During the decision-making process, thegarithm software fram_ework is a set of libraries, and an
takes into account a number of parameters. The paper €Xecution environment that allows programmers to
describes in detail the implementation of the algsthm  develop web applications faster and more
and created web service. organized. The main idea of the framework is
observed after the use of frequently used functions
and basic structures upon which programmers can
When candidates are registering to study ajevelop their applications. The greatest advantage
Subotica Tech, a ranking problem occurs in certaigf using frameworks is that all developers in a
study programs. When applying, the candidategam working on a project should follow the same
can choose a study program and for each of thefijles and conventions when developing web

the program assigns a priority. In order to spged Uapplications [1]. This current system uses Zend
and automate the whole process automate wePramework.

based information service was implemented. This

service is a part of a complex system of EA- Zend Framework

administration Office (Elektronska referada). The Zend Framework is an open source framework
service is implemented using several internefor the development of web applications and it is
techniques and methods. The main part of theased on the PHP programming language. It
service is an algorithm that decides and controleontains a group of tools for design and
the entire logic of the service. During the degisio implementation. Zend Framework also provides a
making process, the algorithm takes into account@mplete implementation of the Model-View-
number of parameters (priority date, wish list,eyp Controller (MVC) pattern. Using modules with
of funding, the number of vacancies, the numbeMVC is referred as HMVC (Hierarchical Model

l. INTRODUCTION

of (seats) places filled). View Controller) pattern.MVC is a widely
recognized design pattern that separates our
IIl. - USEDTECHNIQUES database and business logic from the presentation

This web service is developed with the use ofayer [1].
several web techniques: PHP as server side
programming language, MySQL as relational
database management system, Javascript wifla History
Query library as client side programming The first version of the E-administration Office
language, XHTML for designing the layout of thewhich is in use at Subotica Tech was developed in
pages, CSS for styling pages, and Ajax to get morg000. The Service was developed with ASP
user oriented functions. The Service uses Zengrogramming language, VBScript and MS SQL
Framework. Passing through the stages dferver. This version allowed students to apply for
development and testing, the team worked also agkams, review and evaluation of students’ marks
the optimization of the code. Useful informationand other liabilites. The system was
are obtained from the users of this service. Basasgkperimentally used only by the students of the
on those, further optimization was done on criticalnformatics study programs. The Web service was
parts. in offline synchronization with the desktop version

V. DESCRIPTION OFSYSTEM
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of E-Administration. The use of this version has To be able to perform the ranking, the

contributed to the development team so that thillowing input data is needed:

design of the new version became much easier and . )
. . I * Available study programs — modules;

was carried out without initial problems.

B. Existing solution * Application term;

The existing solution, which is now in use, * Studyyear;
contains an overall solution for E-administration . Capacity for study programs —modules
Office. It controls all data about students, teashe (Budget and self-financing);
stuff, curriculums, exams, etc. The solution ] )
contains all necessary data to be able to sente eac * Required  points  (Budget and self-
party from the moment when a potential student financing);
registers to study at Subotica Tech, to the moment « Student's name;
when a diploma and a diploma supplement is
generated for the student who finished their
studies.

1st priority study program — module for
each student;

2nd priority study program — module for

Additionally, the communication between _
each student;

students and teachers, teachers and staff is also
incorporated into the system. e 3rd priority study program — module for
each student;

V.  RANKING PROCEDURE AND ALGORITHM

At Subotica Tech, students can apply for 5
different study programs (Mechanical e« Status for each student.
Engineering, Electrical Engineering, Information
Technologies, Mechatronics, and Technica
Management), and within these programs for eigr]

diferent modules _ (Product DeveIOpment’program — module, according to the points of the

Therm_otechnlcs, . Electronics, AUtoma.‘t'on'students who applied for it and whose status is
Technical Informatics, Internet and E-business,

: . unregistered, taking into consideration the
Mech_atronlcs, and Technical Management)._Whe maining available capacities. After this ranking,
applying, students can select up to three dlffererg

dul ted into th levels of priority (1st sub-procedure is initiated. For each study
gqr?d ua?usj' ;3; ed into three levels of priority (1s program — module, all students who applied for it

with the 1st priority and are ranked within budget
The main rule that is taken into consideratiorare one by one removed from all study programs —
while performing the ranking of the students ismodules where they priority is higher than the
defined by the following sub-rules: checked priority. After that, the sub-procedure is
repeated for the 2nd priority. The developed
procedure takes into consideration whether at least
one removal from any study program - module
occurred during the sub-procedure. If at least one
removal occurred, the sub-procedure is initiated
« If the student is not ranked within budgetover again. The ranking procedure ends if the sub-
for the 1st priority module, but is ranked procedure is ended without any removal from the
within budget for 2nd priority module, they stydy programs — modules. At the end, the ranked
are removed from ranking for 3rd priority st,dents for all study programs — modules within
module regardless of their ranking; budget, self-financing and outside available

« If the student is not ranked within budgetcapacities are presented.
for the 1st and 2nd priority modules, they
are not removed from any ranking.

Points for each student;

The ranking procedure is initiated manually to
btain the current rankings (Fig. 1). When
itiated, ranking is performed for each study

* If the student is ranked within budget for
the 1st priority module, they are removed
from the rankings for 2nd and 3rd priority
modules regardless of their rankings;
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Study program — module
Application term
Study year
Capacity for study programs — modules
(Budget and self-financing)
Required points (Budget and self-financing)
/ Student's name
1% priority study program for each student
2™ priority study program for each student
3" priority study program for each student
Points for each student
Status for each student

For each study program - module rank the students who
applied for it and whose status is unregistered,
according to available capacities

At least one removal

< from any study program - F

module occurred

HERH

A 4

For each study
program - module

l

p For priority == i
Check the first available student ranked within budget

Include all students ranked within budget for further checking

Ranked students for all study
programs — modules within budget,
self-financing and outside available

capacities

A,

Remove the checked student from all study programs —
modules where priority > i

l

Yes Exclude checked student from further checking

,,/4aresml$\

ranked within budget with
priority == i /

No

()
N

Figure 1. Ranking procedure
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added. In order to speed up the process, only the
most basic information about them are asked.
That is shown on the image below (Image 1).

VI. IMPLEMENTATION

This section shows some screenshots of the
implementation. First the students have to be

DopAJ STUDENTA

Skolska godina [ 2013/2014 v|
Konkursni rok | junski v
Prezime |Number 1 |
Ime oca |Father Name |
Ime |Student |
IMBG 2012155654123 |
Prosek prve godine srednje Skole |4.00 |
Prosek druge gedine srednje skole |3.00 |
Prosek trece godine srednje Skole |3.52 |
Prosek cetvrte godine srednje Skole |3.73 |
Ocena maturskog ispita 15.00 |
Nastavni jezik | Srpski v |
Maternji jezik | Srpski v |
Telefon | 024555666 |
Mobilni | 065666999 |
Prioritet 1 | Tehnicka informatika |
Prioritet 1 prijemni | osnovi ratunarstva 7|
Pr_ForEtet 2 I Tehnicki komunikacioni menat ¥ |
Prioritet 2 prijemni | Osnovi raéunarstva v |
Prioritet 3 | Razvoj proizvoda v |
Prioritet 3 prijemni | Matematika v

Figure 2. Basic information about the student

In the current case study 5 fictional that they achieved on the exam. The student list
students are added. When the students are in thisis shown below (Image 2), and the interface for
database, the lecturer needs to insert the pointsexam points inserting in Image 3.
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LISTA STUDENATA PO VRSTI PRIJEMNOG ISPITA

Konkursn rok s v

Ukupno prijavljenjih studenata na srpskom: 4
Ukupno prijavljenjih studenata na madarskom: 1

[Mxtemltlka Osnovi racunarstva | Opsta kultura

Broj prijavljenih studenata na srpskom: 4
Broj prijavljenih studenata na madarskom: 1

Promena _Poeni 2
[ I I I I I
(= 1482 Student Number 1 2012159654123 Srpski 3 Maginstvo Razvoj proizvoda
@ 1483 Student Number 2 1245689745213 Madarski 3 Masinstvo Razvoj proizvoda
@ 1484 Student Number 3 1122336655447 Srpski 2 Tehnicki komunikacioni menadZment -
Q 1484 Student Number 3 1122336655447 Srpski B Maginstvo Razvoj proizvoda
Q 1485 Student Number 4 7485963210214 Srpski 3 Masinstvo Razvoj proizvoda
] 1486 Student Number 5 4578986532102 Srpski 3 Masinstvo Razvoj proizveda
@ & 1486 Student Number 5 4578986532102 Srpski 2 Tehnicki komunikacioni menadzment -
(11)

Figure 3. List of new students

LISTA STUDENATA PO VRSTI PRIJEMNOG ISPITA

Kankursni ral Linmeiei vl

Ukupno prijavijenjih studenata na spskor IPOENI ZA STUDENTA = NUMBER 3 STUDENT
Ukupno prijavijenjih studenata na

=== | —

P - Listanje bez promene unosa Listanje sa promenom unosa
Broj prijavljenih studenata na srpsko

= = Matematika = =

=] 1482 Stude R R Razvoj proizvoda
& o 1483 | Stude Osnoviratunarstva ] Razvoj proizvoda
=] 1484 Stude Jadzment

(] © | 1484 Stude Razvo]j proizvoda
=& | 1485 | Stude | Razvoj proizvoda
| Lifo S i A
i 1486 Stude JadZment -

Figure 4. Inserting student exam points

When the points are inserted one can check out to study programs (Image 4, 5 and 6).
the ranking of students listed according

RANGIRANIE
Konkursni rok | junski X

[o—————— aCTTep—

RaAzvos pro1zvobpAa

Redni broj Prezime i ime itet Poeni iz srednie &l sa prij g Suma poena Poziv na broj kod uplate Finansiranje
1 | Number3 Student 3 56 89.72 1484-20132014 budzet
2 ‘Number 1 Student 3 60 88.5 1482-20132014  samofin.
3 ‘Number 5 Student 3. 52 88 -1486-20132014

_ Preostalo mesta na budzety 1
Preostalo mesta na samofinansiranju 1

Figure 5. Students ranking by study program
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RANGIRANIE

v

Konkursni rok | junski

Posiovaric _J

[7ermmlu»«awumk:mummenamnmar Mehatronika =~ Razvoj proizvoda Tehniéka Internet |

TEHNICKI KOMUNIKACIONI MENADZMENT

Redni broj Prezime i ime studenta Prioritet Poeni iz srednje skole Poeni sa pruemnog Suma poena Poziv na broj kod uplate Finansiranje
1 Number 2 Student 1483-20132014 budzet

Number 3 Student 1484-20132014 samofin.

Number 1 Student 1482-20132014

Number 5 Student 1486-20132014

2 3372
2 28.50

36.00

56
60
52

2 39 TZ
3 B88.5
4 2 88
Preostalo mesta na budzetu 1
Preostalo mesta na samofinansiranju 1

Figure 6. Students ranking by study program

RANGIRANIE

Konkursni rok | junski b

[Tenmclukomumka:wnlmnzdzmem Mehatronika ~ Razvoj proizvoda  Termotehnika = Elektronika  Automatika | Tehni¢ka informatika | Internet i elekironsko posiovanje

TEHNICKA INFORMATIKA

Redni broj Prezime | ime studenta Prioritet Poeni iz srednje Skole Poeni sa pruemnog Suma poena Poziv na broj kod uplate Finansiranje.
Number 4 Student T 1485-20132014 budzet
Number 2 Student 1483-20132014 samofin.
Number 3 Student 1484-20132014
1486-20132014
1482-20132014

N

40.00
33.72

95
90.72
89
88.5

Number 5 Student
Number 1 Student

36.00

1
1
1
1 28.50

3
4
5

Preostalo mesta na budzetu 1
Preostalo mesta na samofinansiranju 1

Figure 7. Students ranking by study program

From the images 4, 5 and 6 one can notice th&ubotica Tech — College of Applied Sciences.
Student number 4 got ranked on his first prioritySome of the parts of this system are also described
(Image 6). If one tries to find him on the other
study program, we will notice that he does not REFERENCES )
appear there. That is because he achieved his fif§t S; Vukove, M. Loberbauer,  Z. Covi¢, M. Ivkovic

. ,Development of Multiplatform CMS System with Zend
priority on a budget financed place. Framework®, E-society Journal — Research and Apfibos,

volume3, number 2, December 2012, ISSN 2217-3269,
COBISS.SR-ID 255833863, Zrenjanin 2012, pp. 61-68

An empirical study on SAJQ (Sorting Algorithm fooid
Queries) Original Research Article Egyptian Infotiva
Journal, Volume 11, Issue 1, June 2010, Pages 13a36an I.
Mathkour

Teacher sorting, teacher quality, and student caitipp
Original Research Article European Economic Revi¢alume
49, Issue 2, February 2005, Pages 457-483 HanssBam@ng,

With Student number 2 the situation is slightly
different; he appears on 2 places, first in Image @I
where he is ranked to a self-financed place.
Because that is not good enough, he is ranked
again in Image 5, his second priority on budgep]
financed place, because this happened he is not

ranked anymore.

VII. CONCLUSION

(4]

This paper presents the ranking procedurE]
algorithm which is developed for the use in the
complex web based information system E-

administration. The System is implemented a}G]

128

Torberg Falch, Bjarne Strgm

Mixing versus sorting: Entering top universities oBomics
Letters, Volume 100, Issue 1, July 2008, Pages64&dnku
Hahn, Taeyoon Sung, Jisun Baek

Which school systems sort weaker students intolemahsses?
International evidence Original Research Article radpean
Journal of Political Economy, Volume 22, Issue 4&cBmber
2006, Pages 944-968 Martin R. West, LudgeBiivann

Sorting and inequality in Canadian schools OrigiRalsearch

Article Journal of Public Economics, Volume 91,ues 11-12,
December 2007, Pages 2185-2212 Jane Friesen, igaaith
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RULES FOR DETERMINING THE
ASSESSMENT QUALITY IN DSI 2.0A
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Abstract — The topic of this paper is a specific appach to expected knowledge, predefined by course

assessment in e-learning systems. The idea of Weld 2s designers) and rules for mapping
per se compatible with constructivistic learning, vhere the '

learning process is done through students' buildingof One of the most common definitions of
their own knowledge. In this scenario, the students the ontology, in the context of Semantic Web, is a
central agent of leaming. This paper discusses one formaliza{tion of a conceptualizatidonAs such’ it
possible way of application of this strategy in agssment: ) . e P '

instead of solving multiple choice or other types fo fits the V|5U3-|_|$at|0n of knOWIedg_e as a web (or a
predefined tests, student can be put in position téreely  graph) of entities (or concepts), interconnected by
(within certain constraints) construct the knowledg in relations. This approach isn't new. Before the
required domain. The quantity and quality of constucted growth of Semantic Web, research has been done
knowledge can then display level of student's knowtige in ible vi | ! fi fk led both
the domain. Proposed system offers one way of ON POSSIDIE ViSual organisaton or knowie ge (bo
formalization and automation of such approach, as el as  in teaching and assessment) through concept maps,
the application of pedagogical rules through the stem  [2] or cognitive maps. [3] With Semantic Web,
design. these representations have been replaced with
ontologies - data structures with inherent means to

. INTRODUCTION i
_ _ _ _ express meaning.
Any learning scenario, be it computer-aided or

traditional, consists of two fundamental activities . E-ASSESSMENT

the transfer of knowledge to the learner and the There are various approaches to knowledge
opposite path - assessment of leamergpresentation and assessment with Semantic Web
achievements. In traditional learning, both of thestechnologies. Some researchers [4] attempt to
components are teacher-centered and thougBpresent the entire assessment domain in the form
various types of objective assessment methods ag¢ ontology network. SWRL language has been
used, they still serve as partial input to thetteac ysed to represent rules of assessment, and a
who performs the core assessment procesfetwork of educational domain specification,
Moreover, based on the Bloom's taxonomy, [lkducational resource specification, assessment,
higher levels of students’ abilities cannot beyssessment instrument and LOnto (LOM-based)
assessed through objective methods, but rather ghtologies are used to form the ontology network,
an open conversation or, in case of written testgnd the general structure has been instantiated to
through freeform answers to questions. cover different university courses. This approach

Evaluation of natural language answerdS aimed primarily at automated generation of'
requires the use of Natural Language ProcessirpSe€ssment modules. One other approach [3] is
tools for the extraction of meaning. However, oncéllmed at processing student answers to open
the semantics have been extracted and formaliz&iestions, since these questions allow assessment
in a chosen way, mechanisms for assessment (i@, higher levels of student's knowledge. Natural
comparing the level of mapping of processed@nguage processing is used to extract meaning
student's answer to the pre-formatted expecte®nd semantically annotate student's answers, and
knowledge) requires both highly expressive formafhen compare them to predefined expected results,
representation methods and inference rules. TH#SO expressed as ontologies. A simple, but none
technologies of Semantic Web (namely ontologie§he €ss useful approach is offered in [6]. The
and rules) are the most promising solution in thi§lescribed —system generates multiple choice
aspect, since they can both express semantics

(machine-processed students’ answers and the ,
http://lwww-ksl.stanford.edu/kst/what-is-an-ontotdgml

2 http://www.w3.0rg/Submission/SWRL/
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guestions on the basis of knowledge ontologyfrom the text nodes and wrapping it into a span tag
providing the student with a set of questions andf certain class. The source of the text shown in
offering different difficulty levels, knowledge Fig. 2 (after being parsed by DSi 2.0) is as shown
competition between learners, user statistics et Fig. 3.
The system is implemented as a Protggégin.

[7] All these approaches face different challenges.
Objective testing is in general easier to implement

while_ the open qu_estion assessment, though From Wikipedia, the free encyclopedia
technically more difficult, offers more in-depth Redirected from Car
knowledge measuring. The approach presented in

this paper aims at a "middle" solution: semi-
automated assessment oriented towards Web 2.0
or peer assessment.

1R WEB 2.0E-ASSESSMENT DSI 2.0A

In order to tackle the problem of e-assessment
in a constructive and peer-oriented fashion, The
DSi 2.0 e-learning framework [8] has been
developed. This framework is able to parse html
documents and enable drag-and-drop functionality
upon every word in text (using the JQuery
JavaScript framework). A text-case is shown in
Fig. 1 and Fig. 2 - an excerpt from a Wikipedia
article ("Automobile") before and after parsing by DSi 2.0 framework operates with two
the DSi 2.0. On Fig. 2 drag-and-drop operation olocuments: the learning material (in plain text or
a random word is presented. HTML) and an accompanying semantic document,

expressed in RDF/XML. Each loaded document,
even parsed for drag-and-drop ability, may or may
not have the semantic counterpart. If the semantic

Automobile

For the magazine, see Automaobile
"Car” redirects here. For other Lses,

An automobile, autocar, motor car or

5 a wheeled motorvehicle used
fnm patsengers, which
also carries its ow*3lgine or motor,
Most definitions of the term specify that

Figure 2. Drag-and-drop operation over the parsed t

Automobile

From Wikipedia, the free encyclopedia

edirected from Car

For the magazine, see Automobile
"Car'"redirects here. For other uses,

An automobile, autocar, motor car or
caris a wheeled motor vehicle used
for transporting passengers, which
also carries its own engine or motor.
Most definitions of the term specify that
automobiles are designed to run
primarily on roads, to have seating for
one to eight people, to typically have
fourwheels, and to be constructed
principally for the transport of people
rather than goods.lz':

Figure 1. An excerpt from a Wikipedia article bef@arsing.

document is not present, upon the first drop action
the user is prompted to enter the relation between
dragged and dropped onto word. This triple (word,
relation, word) will form the first RDF triple and
will be written to a newly created semantic
document. Each new drag-and-drop action, if any
relation is entered by the user, forms a single RDF
triple. This way, each user (learner) is able tieen
any number of relations in the document.

However, if there are relations present (the
semantic document does exist), upon the drag-and-
drop action the user is presented with all existing
relations, with the option to mark them with one to
five stars. This way, each relation passes a peer
review and are sorted in the descending order - the
relations that peers are most satisfied with serfac
to the top. This is shown in Fig. 4.

The DSi 2.0 has two modes of operation: read
mode and edit mode. In edit mode, each word can
be dragged onto another or dropped onto, as
shown in Fig. 2. This is achieved by recursively
traversing the DOM tree up to every single word

% http://protege.stanford.edu/
4 http://jquery.com/
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<p><span cl ass="dsi 2" >An</ span>
<b><spancl ass="dsi 2" >aut onpbi | e</ span>
</ b>, <b>

V. RULES FORDETERMINING THE
ASSESSMENTQUALITY

According to [9] there are some pedagogical
recommendations that teachers need to take into
account in the development of assessment, that can
insure that the pedagogical side of assesment is
valid. In this typ of assessment, the most

<span cl ass="dsi 2" >aut ocar </ span></ b>,
<b><span cl ass="dsi 2" >not or </ span>
<span cl ass="dsi 2" >car </ span></ b>
<span cl ass="dsi 2">or</span> <b>car</b>
<span cl ass="dsi 2" >i s</ span>
<span cl ass="dsi 2" >a</ span>
<span cl ass="dsi 2" >wheel ed</ span>
<a hr ef ="/ wi ki / Mot or _vehi cl e"
title="Mbtor vehicl e">
<span cl ass="dsi 2" >not or </ span>

<span cl ass="dsi 2" >vehi cl e</ span></ a>

Figure 3. Drag-and-drop operation over the parsed t

This approach allows students to build
knowledge into the text material from which they
learn, adding the constructivist component to
learning. On the other hand, it provides peer-
reviewing platform, enabling the natural selection
of the most accepted semantic relations. These
relations are not per se the most accurate ones;
however, with the increasing number of reviews,
the collective mind of students is expected to
achieve the objectiveness needed.

Further to the collaborative - constructive
learning with elements of peer-assessment, the
implemented DSi 2.0 framework is aimed at clean
assessment. This branch of development has been
labeled as DSi 2.0A, where A stands for
Assessment. In this scenario the student is
presented with chosen portions of the learning
material, formulated in a different way from the
one they learned from. Student is required to
define as many relations as they can (via drag-and-
drop action) which can then be assessed in
quantitative and qualitative manner. Quantitively,
the number of relations between specified pairs of
words can be measured and a conclusion about the
number of concepts retained. Qualitively, relations
can be compared to the predefined expected
answers. In case of open answers, since these
relations are small, simple statements, processing
is not expected to be challenging. Other than open
answers, learners can be offered multiple choice
questions automatically generated from the
relations in the semantic document. These
relations can be predefined by the contents author,
or based upon the user-generated and peer-sorted
relation base.
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commonly used instruments are multiple and
simple choice.

These pedagogical rules are given in [4], both
in a spoken language and in a formal first-order
logic way (as shown in Table 1).

Automobile

From Wikipedia, the free encyclopedia

Redirected from Car

For the magazine, see Automobile
"Car" redirects here. For other uses,

An automobile, autocar, motor car or

is a wheeled motor vehicle used
forfransporting passengers, which
also carries its own%Slgine or motor.
Mast definitions of the term specify that
automobiles are designed to run
primarily on roads, to have seating for
one to eight people, to typically have
four wheels, and to be constructed
principally for the transport of people
rather than gnnds.[z':

Car | | engine
car is moved by engine dr # ¥ i W
cat has engine ' &

Figure 4. Adding a new relation and marking thevjmes ones.
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TABLE 1. PEDAGOGICAL RULES FOR SMPLE AND MULTIPLE . Application restart (eg. by Iogging back on
CHOICESEXPRESSEDIN FIRST-ORDERLOGIC for the test) so that the student can define
Description [ First-Order Logic the final relations (by drag-drop actions) —
Simple choice based on the "sketch" version (choosing
Ol= Ox O simpleChoicesl{y, z, w, r relations based on star-ratings).
1. A simple choice O Options
activity must have at leg(hasOption(x,yhasOption(x,z) » The student-generated RDF triples are in
four options DhasOption(x,w)JhasOption(x,r) turn assessed against the predefined
Cyzawsr Czpwzr D) accurate triples and true/false results are
generated.

2. A simple choice
activity must have only

CO|= O xOsimpleChoices({y O

one true option TrueOptions hasOption(x,y)) * Further to the true/false assessment, the
star-ratings can be assessed too, in two
Multiple choice ways:

3. A multiple choice O|= O xOmultipleChoices[( y, z
activity must have more[d TrueOptions hasOption(x,y)

0 In case the retention of the previously

than one true option.  [ThasOption(x,z)ly#z) covered learning material, the number

4. A multiple choice [ Options

of stars can indicate the student's level

HI=0x O multipleChoices @y, z, w, r of prior knowledge (how certain they

activity must have more{(hasOption(x,yJlhasOption(x,z) were about their answers, i.e.
than four options. [ChasOption(x,w)hasOption(x,r) relatlons).
Cy#zAw#r CzAwAr Dw#r)

0 In case of a new material, greater
number of stars can indicate more

5. A multiple choice  [J= DxOmultipleChoices [ly O Options activity on the student'’s side.

activity cannot have (hasOption(x,yYd Oz O attributes . . .

option like: “all of them”[hasAttribute(y, z)J value(z,w)O (w # * By applying these strategies, final asnwers

or “none of them” ‘all of them” O w# “none of them”))) that satisfy the rules of "pedagogical
guality" in a more complex way can be

_ _ obtained.
The DSi2.0A framework provides structure to
implement these pedagogical rules for multiple V.  CONCLUSION
and simple choice type questions: This paper described the DSi 2.0 Web 2.0

In the learning material to be presented tPased collaborative framework in the context of
students, at least four options for eacrfssessment. This framework has been developed

answer (i.e. for every relation) must beUP o the testing phase and is expected to be
offered. subject to real-life university situations. Its

_ . development is expected to go in two possible
All accurate relations need to be predefineQjirections: towards building a wiki-type relation
in the RDF/XML layer. base upon which the assessment would be
Proper text highlighting must be obtained,implemented, and towards automated assessment

through a CSS property (like color), so theusage based on predefined expected and
text to be brought into one single relation isdistracting answers — both with respect to the
easily differentiated from that to be put into pedagogical rules discussed in the paper.

multiple relations. By doing so, the choice

type would be denotable (simple vs. REFERENCES
multiple choice). [1] B. Bloom, "The classification of educational goalaxonomy
of educational objectives: the classification ofueational

DSi 2.0A framework can also be viewed as  goals’, in: B.S. Bloom (Ed.) David McKay Companye/ 1956,
f hi h d 's definiti 201-207. Chapter "Taxonomy of Educational Objestive
a space for scetching the student's definitive 1956, pp. 201-207.

anS\_Ner- Aﬁer_ the an_alysis of the_ te_xt, [2] Rice, Diana C., Joseph M. Ryan, and Sara M. Sanfi&ising
putting words into relations and considering ~ concept maps to assess student learning in thencecie
the relations' star-ratings student is to classroom: Must different methods compete?." Jduwfa

. . . . Research in Science teaching 35.10 (1998): 1103-X%&
decide on the final simple or multiple 9 (1998)

. . . 3] S. Stoyanov, (1997). "Cognitive Mapping as a Leagriviethod
choice answer. It is possible that the StUderh in Hypermedia Design". Joumnal of Interactive Léagn

creates several simple choice relations and Research, 8(3), 309-323. Charlottesville, VA.

annotate them with differen star-ratings_[4] Romero, Lucia, Milagros Gutiérrez, and Maria LaGediusco.

; . ; "Conceptualizing the e-Learning assessment domsiinguan
Same is true for multiple choice. ontology network." IJIMAI 1.6 (2012): 20-28, ISSN4989-
1660.
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GEOINFORMATION TECHNOLOGIES IN
EDUCATION — PERSONS WITH
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*Faculty of technical sciences / Department of Emvinental Engineering and Occupational Safety, Novi
Sad, Republic of Serbia

**Technical collage of applied sciences, Zrenjangpublic of Serbia
™ Faculty of technical sciences / Department of Caingiand Automatics, Novi Sad, Republic of
Serbia
" Faculty of technical sciences / Department of ImdeisEngineering and Management , Novi Sad,
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jovanasimic@uns.ac.rs

Abstract: Within the Department of environmental Technology has enabled students to accent the out-
engineering and occupational safety, Faculty of téaical of-class information and this has caused the
sciences in Novi Sad, students have an opportunitio . . S .

attend the lectures at the subject “Disaster Risk NCease of their mot_lvatlons for learning [2]. The
Management”. During the lectures, the special attetion is ~ teachers are becoming coaches and collaborators
devoted to a holistic problem solving approach and rather than dispensers of knowledge with the
application ~of fundamental knowledge in practice. jmplementation of computer use into schools and
Concept of lectures is developed so that studentsea iy ersities [3]. Learning perspective has shifted.
trained for geospatial analysis of hazardous events . .
occurrence possibilities and modelling reaction searios. ~ Students are learning through the work, dealing
Special attention in planning of emergency responses ~ With the real system, learning to solve real

given to identification of potentially exposed ares and  problems using information technology and

populations with increased vulnerability, particularly creating their own case studies
persons with disabilities. The most creative studest '

outcome that we received at the end of the semester The use of information processes, technologies
described in this paper. Within Disaster Risfk Redqtton and systems for creation and analysis of real
Research Centre at the Faculty of Technical Sciences , o .
students have an opportunity to continue and devefp system's models facilitates the_ understanding of
their ideas through the scientific work along withtheir ~ Processes and phenomena in nature. Natural
professors and teaching assistants. Since, we wémspired ~ processes occur in real space and time. In order to
by students’ work, we decided to extend the scopef o stydy the above processes, it is necessary to
obtained case study in ordgr to examine possibildgs for observe and analyze the spatial context of the
comprehensive problem solving. . . .

selected system. Spatial analysis of obtained data

provides spatial and non-spatial information based

I~ INTRODUCTION on which it is possible to draw conclusions
United Nations Educational, Scientific andregarding the selected system.

Cultural Organization (UNESCO) within the
theme “Education for the XXI century” and within
Convention on Technical and Vocational
Education [1], claim that education is essential fo
economic and social development, so it is th
center from which all changes and developmen
arise [2].

A powerful tool for spatial data analysis are
geoinformation  technologies and systems.
Therefore, the development of information and

eoinformation technologies and following current
ends in education, Geographic Information
t§ystems (GIS) are increasingly becoming an
integral part of the teaching process in various

Changes and developments in education trendggientific fields. By use of Geographic Information
are mostly aligned with the development ofSystems we are able to combine data from various
science and technology. In the last two decadefiglds and integrate different systems to work
development of information technology is the mostogether in order to provide multipurpose
dominant. Hence, information technology andoutcomes. [4].
systems became indispensable in education.
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The possibility of combining, processing andenvironment. Hazards can be classified into two
analyzing of different data types from differentcategories: natural and man induced [11]. Disaster
fields brings GIS to the multi-disciplinary level o occurs when hazard affects a vulnerable
research. Eminent experts of a relatively newpopulation or area and causes damage, human lost
multidisciplinary field of disaster risk managementand disruption of usual activities of the community
recognized the potential of the considered tools ifiL1]. It is necessary to manage disaster risk in
analyzing the phenomena and processes in tlmeder to minimize the consequences of a
specified research area. catastrophic event. The main activities of disaster

GIS facilitates managing large data Setsr|sk management are: detection of vulnerable

. . - : opulation and/or area and exposure analysis of
developing in models, building risk assessmentp P / P y

land use management, forecasting causalities, aﬁ%ent'f'ed population and/or area.

generating risk maps [5, 6]. According to scientist Vulnerability can be defined as the extent to
GIS can be used in risk identification, mitigations which a society, structure, service or geographical
preparedness and emergency responses which area may submit a hazard on account of its nature
all aspects of disaster risk management processid structure, and the distance from areas prone to
[7]. hazardous events [12]. Exposure represents the
number of people and/or other elements at risk that

At the fFaculty of Technical SCiences’can be affected by a particular event [13]. B
University of Novi Sad, within the study program - y ap s
determining vulnerability and exposure of

“Environmental Engineering” students have an . . > .
opportunity to choose the subject “Disaster Risl?om.mumty of interest, it Is pos§|ble o make
Management”. Managing the risks of catastrophi(@le?c.'s'(.)nS and take necessary actions in order to
events occurrence usually require joint efforts ofMNIMIZE consequences of a catastrophic event.
different profile experts in solving complex Based on analysis of catastrophic events
problems of the field. We devote special attentiomealization frequency at the territory of Novi Sad,
to holistic problem solving as well as to applyingthere have been identified increased risks of
gained knowledge to real life situations. Studentfioods, fires, very high and low temperatures,
are trained to use geospatial analysis of hazardouglustrial (chemical) accidents, terrorist attack.
events occurrence possibilities in  modelingAlso, contemporary urban risks have multiple
reaction scenarios. In planning of emergencgauses and are highly interactive [14], so multi-
response, special attention is given tdiazard realization at the territory of Novi Sad
identification of hazardous risks, potentiallyshould be as well considered. The most vulnerable
exposed areas and populations with increasqubpulation groups identified in Novi Sad are
vulnerability, particularly persons with disab##. children, seniors and persons with disabilities.
Universal design approach to meeting the needs of
. FIELD OF DISASTERRISK MANAGMENT persons with disabilities before and after a desast

dentifying risks of disasters occurrence andNi" benefit many people without disabilities, such

developing strategies to reduce these risks h the very young or the aged [15]. Therefore; it |

become one of the key tasks of the United Nationg Most importance for cﬁsas_tgr management
[8]. The field of disaster risk management igorocess to identify types of disabilities and speci
ossibilities and constraints of persons with

relatively new and takes a structured approach to. bilities in th f i
managing uncertainty related to threat of natura ISabilities In the case of emergency evacuation.

and man-made disasters [9]. Disaster risk
management (DRM) accumulates all activities, Il POSSIBILITIES ANDCONSTRAINTS OF
programs and measures, which can be taken upPERSONS WITHDISABILITIES IN EMERGENCES
before, during and after a disaster [10]. Measures Disaster preparedness for persons with
taken before occurrence of disastrous event are disabilities is critical in minimizing the impact a
least as important as the measures taken durimgsaster [15]. While planning for every situation
and after the occurrence. These measurdbat may occur in every type of an emergency is
represent, among other things, identification ofmpossible, being as prepared as possible is
possible hazard realization risk, exposed area amehportant [16]. Therefore phase before the
vulnerable population. occurrence of a catastrophic event should become
Hazard represents a potential situation or evet priority f(_)r disaster risk management whe_re
equal attention should be paid to population with

that could be harmiful to people, property or thEleisabilities as well as to nondisabled citizens.
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During the process of planning the disaster riskenvironment. Typical evacuation problems include

management strategy related to persons witmaneuvering through narrow spaces, going up or
disabilities, it is of most importance to keep indown steep paths, moving over rough or uneven
mind different types and subtypes of disabilitiessurfaces and negotiating steps or changes in level

[17]. at the entrance/exit point of a building. If thise
person with mobility impairment in the company
A. Classes of Constraints and Types of or building, it should be at least two employees
Disabilities Significant for Planning a responsible for his/her evacuation.

Response in the Case of Emergencies Visual impairments. Persons with visual

According to US NFPA Emergency Evacuationimnairments may be partially (e.g. can distinguish
Planning Guide for People with Disabilities [16], alight and dark, color, close-readable labels) or

standard building evacuation system has thrégompletely blind [17]. That is why exits should be
components: marked by tactile signs that are properly located s

« The circulation path -a continuous and they can be readily found by a person with a visual
unobstructed way of travel from any pointimpairment from any direction of approach to the
in a building or structure to a public way. A exit access. It may be practical to physically show
circulation path is considered a usablenew employees with visual impairments where are
circulation pathif a person with disabilities all usable circulation paths located in a building
is able to travel unassisted through thg16].

circulation path to a public way. . . . . . .
P P y Hearing impairments. Hearing impairments

* Theoccupant notification system(siclude may manifest as a complete disabling hearing
but are not limited to alarms and publicwhen person rely on sign language as the only
address systems. means of communication. Persons with hearing

. Directions to and through the circulation Impairments whose sense of hearing is not fully
paths include signage, oral instructions disabled can receive sound information using
passed from person to person, and]earlng aids and IIp-readlng [17] Persons with
instructions, which may be live or hearing impairments, in most cases, cannot hear
automated, broadcasted over a publi@larms and voice announcements that warn of
address system. danger so it is extremely important that they know

During construction of infrastructure for the whgt visual r)otification systems and what \_/isual

. . . devices are in place (e.g. flashing strobe lights).
evacuation and planning of necessary action

during and after catastrophic event, every Singé:other alternative is to develop push services for

type of inability requires a special approach an mart phones for notifying people_W|th hearing
. i . . pairments promptly about evacuating.
consideration of various types of constraints. Thus
disaster risk managers have to recognize and Cognitive impairments. Cognitive
consider at least general categories of disalsilitie impairments can be caused by a wide range of
conditions but they all result in some decreased or
impaired level in the ability to process or
understand the information received by the senses.
All standard building egress systems require the
%bility to process and understand information in
order to safely evacuate. However, persons with

which also affect the functionality of people in acognltlve impairments usually do not need special

catastrophic event. Also, one person may havghysmal assistence during the evacuation. To

multiple disabilities, while another may have areduce the risk of injuries and suffering due to

R ; . inability to evacuate to minimum, it is necessary t
_d|sab|I|ty with fluctu_atlng symptoms [16]. Further, re-drill and practice evacuation strategies
it cannot be predicted when anyone may neeBe

assistance, such as in the case of a broken leg Olgularly with persons with cognitive impairments.

the development of heart or lung disease [15]. Based on the above considerations, there is an
evident need to get to know persons with

im l\gic;?r'llgr{ts'mngg'rrgsgtgr;epsrrsrggfevgg\]/igc;bl(lcl:tgne%isabilities with possible strategies and evacuatio
P y U rdutes from the building in case of a catastrophic
crutches, wheelchair, etc) to maneuver through thgvent. It is also necessary that all employees

According to Fair Housing Act Design Manual
[18] there are five general categories of disagpbilit
mobility impairments, visual impairments, hearing
impairments, speech impairments and cognitiv
impairments [16]. In addition to inability
categories, there are different levels of disaesit
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especially employees in the sector of security andle decided to use Quantum GIS software for
doormen at the entrance, are aware and trained neodeling and geospatial analysis of possible
deal with disabled persons in extraordinaryactions during and after disaster, for the purpdse
circumstances [16]. In addition, persons withstudents’ education.

disabilities can be included in developing

accessible communications and reliable assistance\/. GEOSPATIAL ANALYSIS OF PERSONS WITH
technologies [15], so disaster risk managers can DISABILITIES IN CATASTROPHICEVENTS AND

cooperate with them in order to create MODELLING OF RESCUEACTIONS WITH THEAIM
comperhensive evacuation and rescue strategy. OF STUDENTS EDUCATION

For implementation of the actions for persons During the realization of practical exercises of
with disabilities to disaster risk managementhe subject "Disaster Risk Management", students
strategies it is necessary to acquire data abowtere trained to model possibilities of emergency
locations and places of meetings and activities dfituation realization and planning of evacuation
target groups at the area of interes, and to bringctions and rescue of people with disabilitieshi t
obtained data into appropriate context. It iscase of catastrophic events. Spatial data analysis
necessary to integrate heterogeneous data andh@as been performed in QGIS software for the

provide their interoperability [17]. purpose of real system modeling. The initial input
for the creation of the model, students received in
IV. CONTEXT AND FORMAT OF DATA the form of Quantum GIS vector layer with the

. locations where persons with disabilities gather at
In the context of discussed phenomena an@e teritory of Novi Sad. Attribute data about

population of interest, it is extremly important toaddress of center and type of activity that persons
identify centers where persons with disabilities . R ype. y P
ith disabilities perform in each center are

ather daily as well as the type and degree of . ;
gisability ofypeople who spend )t/iFr)ne in the c?entersassoc'ate(.j to the vector layer. Fo_r the detallsiabo
Also. there is a need for data on the temporaﬂechnologmal framework of described vector layer

distribution of persons with disabilities in the Creation please sek Simic et all, Persons with

centers on a daily and weekly basis. Acquiring OPA?jaglggisaltri]aliit:lﬁsr&p;m Events — Exposure
specified data is a process which requires differe/? P y ]

methods which includes combination of theoretica ;

research and field work. Acquisition of data has%)" Student’s Task . )
been performed within Disaster Risk Reduction The task of each student was divided into
Research Center at the Faculty of Technicaj€veral phases:

Sciences. 1. Choose, from received vector layer, one
center of interest for modeling necessary

Collected data about centers and institutions . ;
actions in a case of emergency.

where persons with disabilities gather in Novi Sad,

as well as types of activities they perform, asetl 2. Consider hazardous situation with the
of raw data in the form difficult for use for the highest probability of realization in the

purpose of disaster risk management. The way context of the selected center.

these data are used should be in accordance with 5 Identify data that has to be collected for
the aim of their application and prescribed planning of the successful response in the
standards. Type of information necessary for the case of predicted event realization.
decision making process in the field of disaster Consider if the format of necessary data is

risk management defines, to a great extent, the  suitable for further processing and analysis.
way of processing raw data. Bringing data into

spatial relation and database organization of
attribute data provides a comprehensive approach
to problems of persons with disabilities in
emergency situations.

4. Develope a method for data organisation
and creation of disaster risk management
model for the predicted event (visual
representation of the real situation and
organization of attribute table about

It can be concluded that geoinformation selected elements of the physical system in
technologies are an inevitable tool for geospatial Quantum GIS).
analysis and modeling of vulnerable population 5 Based on the realized model consider
exposure in the case of catastrophic events possibilities and constraints in planning

occurrence. Based on the previous considerations,
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disaster risk management actions forschool represents a site with increased level of

designed case study. exposure and vulnerability in terms of potential
_ hazardous events realization in the considered
B. Realized Case Study spatial environment.

Case study graded with the highest mark is

h  the Fi 1 Sel q . : With the aim of planning responses to potential
shown in the Figure - o€ .ecte' . penter IS a,P”.maré’atastrophic events and rescue and evacuation of
school for persons with disabilities called "Milan

- . R people with disabilities from exposed location,
Pe_trowc and is located in Bia Rlbmkara_l street._ dditional vector layers are produced in Quantum
Primary school represents a center with a hig

. 9GIS. Vector layer which displays location of the
frequency of arrival and departures as well as wit

long time of retention of persons with disabilities etrol station contains data about the type of fuel
; : in use, capacity of fuel storage, address and phone
during the work days. Also, high percentage of th pactty g P

I b fth ith disabiliti fumber of petrol station and the distance of petrol
tbota numher 0 tf © p;:rsonls4 wit o IsabilitieSeiation to the school. Specified data are organized
etween the ages from 7 to 14 at the teritory of, e form of attribute table of described vector

Novi Sad attend_thls school. In the vicinity of thelayer. To the vector layer which displays locations
school, at the distance of 280 meters, there is the services responsible for reactions in

petrol station where the services of pouring t_h%mergencies (ambulance, fire department and

%olice station) location of the nearest taxi statio

: ; : oned - h were added. Attribute table of the vector layer
time to time. During mentioned activities at the.,1ins  information about address, phone

petrol station accidental situations such as Ie'akaghumber, total number of vehicles that are available

of oll p_roducts, fi_re or explosions could happenduring the day, for any particular emergency
According to discussed parameters, SeleCteéjervice listed above

of refilling depot for the fuel is performed from

&
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Figure 1. Map of the case study graded with thbdsgmark
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In order to analyze the possibilities ofsafety of persons with disabilities in modern
evacuation in the case study, vector layer whickvorld's chalenges.
displays the most suitable access roads to the
location of accident from the emergencies service
were produced. By the use of Quantum Gl
function for calculating a length of the LineString
geometry, data about distance in meters we
assigned to the each road. In addition to datatab
the lenght of each road, attribute table of thedarec

I_ayer contains data about the number of tre.lfﬁ(fb\. Legislation Concerning the Rights of Persons
lights on every road, type of road and the time with Disabilities

necessary for arrival of the emergency service ) ,
vehicle to the school. For calculating of the time . N€ proactive method for reducing the effects

neccessary for arrival of each vehicle to thedf catastrophi_c events _ir_1_the rescue and e_vacuation
school, Web service Google Maps was used. Thf%f people with dlsabl|ltle$ is to establ!sh and
service represents remote sensing source of spatifPlement appropriate legislative regulation. The
and raster data neccessary for defining spatié‘P”OW'ng is an overview of the current situation i

reference system and for integration of base map@e field of research.
into Quantum GIS. At the General Assembly of the UN, the

The overlap of described vector layers provide§onvention on the Rights of Persons with
a model of the real system. Decisions regarding'sab'“t'_es [19] was adopted. The purpose of the
disaster risk management of the predicted evehtOnvention was to promote, protect and ensure the
could be made by analysis of the model. By briefull @nd equal enjoyment of all human rights and
examination of the case study display in Quanturffndamental  freedoms by all persons with
GIS, necessary information are ensured fopllsablhues_, e_md to. promote respect for their
planning evacuation of particularly vulnerable!nherent dignity (Article 1). The Convention was
population of persons with disabilities from the€nforced in 2008 [20], while the National

spatial environment of the realized accident at th&SSeémbly of the Republic of Serbia ratified the
petrol station. By bringing data into spatial Convention in 2009, with a Law on Ratification of

relations, interoperability is achieved, whichth® Convention on the Rights of Persons with

enables exchange of information between experfdisabilities [21]. According to the Convention,
from different fields whose promptly and The States parties have to take all necessary
coordinated cooperation is necessary in a cadgéasures to ensure the protection and safety of

when time for reactions and decisions making i®€rsons with disabilities in situations of risk,
limited. including  situations of armed conflict,

humanitarian emergencies and natural disasters

VI. POSSIBLEINFLUENCE ONLEGISLATION (Article 11).
REGARDING THEISSUE At the national level, the Law on Prevention of

Beside significance of realized case study in th@iscrimination against Persons with Disabilities
education process, described model can be [32] represents the_baS|s for development of other
trigger for different aspects of change in thediel 12ws in this domain. Furthermore, the Law on
of disaster risk management. Also, importance oFmergency Situations of the Republic of Serbia
care about the most vulnareble citizens in the cadé3]; states that among other population groups, il
of emergency can be magnified by dealing witHP€rsons, persons with disabilities and others in
such topics. Persons' with disabilities situatio'®€d Of assistance and care are subject to the
deservs equal attention in all aspects ofvacuation (Article 57). In addition, this Law
contemporary  civilizaton  changes. Their SPecifies rescue forces: emergency staff, fire and
capabilities and limitations in terms of disasiekr €SCue units, police, the Serbian Army, the Red
management should be considered equally arfgross of Serbia, Serbia Mountain Rescue (Article
from different points of view. Beside hazardousB) that represent the services that are required to
risk identification and modeling, social, economicCtively participate in the rescue and evacuation o
and, above all, administrative aspects are of gre&ffected populations.

importance for raising the level of equality and |t is necessary to match real needs of people
with disabilities in emergency situations. At

In accordance with aplied methods for research
f examinated case study, and in addition to
student's work, we identified and analyzed the
rmost important legislation that can influence the
O$nprovement of disaster risk management
é*[rategies regarding vulnerable population.
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locations where citizens with disabilities aremade available in accordance with this Directive
gathered in larger groups on every day bases, it [&5].

necessary to ensure high technical ~and Within Chapter |, general provisions and the

technologic_a_l standards of care and prot(_action %Surpose of the Directive is defined: to lay down
well as additional personal assistance, for inganc eneral rules aimed at the establishment of the

professionals trained for the case of emergency frastructure for Spatial Information in  the

volunteers. Also, non-govermental organizatiorlzuropean Community, for the purposes of

can play an impor'tant_ role in providing appmpria.te(:ommunity environmental policies and policies or
human and organizational resources, thereforg, it Lctivities  which may have an impact on the

hecessary to pro_wde appropriate r_egulatlons aLnéjrﬁwironment [25, Article 1]. Outcomes of this

Directive are reflected, not only in the legislativ
scope, but also, in technical domain. Naimly,
within Annex I, Il and Ill of the Directive speatfi
data themes are listed, and Commisson should
A ) ] . adapt detail description of that themes. For the
As it is mentioned before, Disaster Riskfie|q of Disaster Risk Management, among all
Management represents multidisciplinary field angjescrined spatial data themes, the most important
requires involment of different field experts ireth 4e: glevation, land cover, orthoimagery, land use,
process of hazard, risk and wvulnerabilitysopyation distribution, production and industrial

indetification and quantification. Multidisciplimar  fajjities, meteorogical geographical features and
expert's involment and interconnection is reflecteg,5tral risk zones.

in existence of disaster risk management

community. Communication  within  DRM Detail description of above listed spatial data
community should be provided in an easy an(ghemes is of significant importance for creation of
interoperable way. This communication is baseéiSk and hazard maps. Therefore, hazard map that
on necessary data communication and interchangé@ve been described in this paper should be
In order to achive an interoperability of differentCreated in accordance with considered INSPIRE
types of spatial and non-spatial data acquired fmlﬂlreptlve and its data specifications for certain
differnt sources, it is necessary to build apprateri SPatial data themes.

spatial data infrastructure (SDI) in accordancdawit

recommended and adopted standards. VII.  CONCLUSION

A SDI encompasses data sources, systems, Use of_ geospatial analys_is in the field of
network linkages, standards and institutional issugliSaster risk management is an example of
involved in delivering geospatial data and relate§omprehensive approach to solving practical
information from many sources to the widesttngineering problems. During the process of
possible group of potential users [24]_teach|ng in the flelql, it is necessary to use
Infrastructure for Spatial Information in Europe€*@mples from real situations. Geospatial analysis
(INSPIRE) [25], was launched by the EuropearPf exposure to risks of persons with disabilities
Commission aiming at ,making available relevant@nd modeling appropriate responses allows
harmonised and quality geographic information ttudents to understand complexity of the risk

support formulation, implementation, monitoringManagement concept, as well as to learn how to
and evaluation of Community policies with ause the GIS software. Use of geoinformation

territorial dimension or impact* [26]. technology develops spatial thinking skills among
students and the ability to observe interrelations

According to Directive 2007/2/EC of the petween acquired data. By putting data into the
European Parliament and of The Council of 14yoper context and bringing obtained information
March 2007 establishing an Infrastructure forintg relation with previously acquired fundamental
Spatial Information in the European Communityknow|edge in the field of risk management,
(INSPIRE) ‘infrastructure for spatial information’ stydents are trained to independently draw
means metadata, spatial data sets and spatial danclusions and decide about future reactions.
services; network services and technologiesy|so, dealing with practical engineering problems
agreements on sharing, access and use; afffough application of current software during
coordination and  monitoring  mechanisms jectures broadens their minds in direction above
processes and procedures, established, operatecy scope of engineering. They become able to

comprehend additional aspects of the problem

the disaster preparedness actions.

B. Infrastructure for Spatial Information in
European Community
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solution possibilities: social, institutional
financial which considerably increases their
quality and competence on the job market.

[12]
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Abstract - Qualitative research originated in socia
sciences such as sociology and psychology and reben
gains attention in education. This article outlinessome
reflections on using qualitative research in educan from
the perspective of disciplinary outsiders, or more
precisely, researchers with the background in comper
science. The article is based on comprehensiveeliature
review and personal experience in using qualitative
research methods in few studies. The central partfdhe
article is discussion of general methodological isss in
qualitative research. The article also presents some
illustrative samples that use qualitative researchmethods
in education.

to get in depth descriptive accounts about a
phenomenon, the right choice is to use qualitative
methods. Qualitative studies facilitate in deptd an
detailed study of phenomena. The basic
assumption for qualitative inquiry is that fieldwor
should be done without any predetermined
categories that set constraints to the analysis of
field data. According to Silverman [3], “the
particular strength of qualitative research, fothbo
researchers and practitioners, is its ability tocufo

on actual practicein situ, looking at how
organizations are routinely enacted”. With this
, i ~_ statement, Silverman reject the fashionable
Studies that employ various quantitativejgentification of qualitative method with an

approaches dominate in literature on educatiognalysis of how people “see things”, preferring to
However, using qualitative methods can be veryscys instead on how people “do things”.

fruitful in situations where the goal is to explore ) ) ] o

the state of the practice or the human aspecteoft  Fieldwork is the main source of qualitative
education. According to Koro-Ljungberg anddata, whlch means that researcher spends time in
Douglas [1] well-designed qualitative studies builthe setting under the study [4]. Therefore, the
on epistemological consistency across theoretic§Portant issue for understanding qualitative
perspectives and research methods can answBAUiry is the context because it influences all
research question that can not be answered througfPects of human behaviour. This means that a

l. INTRODUCTION

guantitative methods.  Qualitative  researc escription and interpretation of a person's social
methods have been recently adopted ii§nvironment, or an organization's external context,
engineering education because they offelS essential for overall understanding of a

alternative approaches in collecting knowledgdlualitative study.

about the practice (empirical world). Quantitative By stressing the importance of context in the
studies, based on prediction and randomizegbsearch design, King [5] distinguished two very
controls, cannot capture the complexity of human

behaviors in the ways that can do qualitativeTABLEl. BASIC CHARACTERISTICS OFPOSITIVIST AND INTERPRETIVIST
RESEARCHAPPROACHEY5]

methods. According to Jacob [2], different .
traditons and research approaches give Positivism ntepretative
educational researchers new viewpoints, open up Scope Contextfree Context-based
new problems for study, and expand the range of — —
ways available for addressing educational | Methods Quantitative | Qualitative
Detached Actively

problems. Researcherrole | ~ - involved

If the goal of the research is to provide Goal Predetermined |  Negotiated
numerical evidence about selected issues, the right . Context-
choice is to use quantitative methods. If the goal Outcomes generalizations idnes"i’;:‘t‘;e”t
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different versions of social science research: and knowledge. Interviews are usually
positivism and interpretative research. The main unstructured or semi-structured.
characteristics of these two approaches are |,
presented in Table I. Positivism aims at testing
hypotheses through examination of correlations

Direct observation Data collected during
the fieldwork aimed at observing human
experience in the real setting consist of field

between variables, which is characteristics of notes. Field notes contain rich, detailed
quantitative methods. On the other hand, descriptions of activities, behaviors,
interpretative approaches are concerned with interactions and processes, including the
observations and description, or generating context within which the observations were

hypotheses. Interpretative approaches are used in made.

qualitative research. * Written documentdata consist of excerpts

. METHODOLOGICAL ISSUES INQUALITATIVE from documents captured in a way that
RESEARCH records and preserves context. Typical
documents used as a source of qualitative

Detailed understanding or exploration of a data are: memoranda and correspondence

phenomenon or a problem can be achieved only if official publications and reports, personal
the research is conducted in the context where they diaries, letters, artistic works, photographs
occur. This is even more important if the research and memorabilia, and written responses to
goal is to investigate human behavior in the real open-ended surveys.

context or setting or to get their opinions about

studied problem. Understanding the context or the Qualitative data are collected as unstructured
settings in which problems or issues occur idext. These data are considered as rich, fullstioli

appropriate case for qualitative researctfnd grounded in the field. Despite attractivendss o
techniques. According to Morse [6]: qualitative data, they have serious weaknesses and

o _ problems as well. These problems are [8]:
... qualitative methods not only provide us

with the means to explore such complex and ~ *  Collecting and analyzing the data is a highly

chaotic real-life situations, but also provide labor-intensive activity.

us with methodological choices - multiple + Qualitative fieldwork is traditionally
options about how to tackle such a setting demanding.

according to one's identified research

problem and long-term research goalp. ¢ Qualitative data tend to overload the
393) researcher badly at almost every point.

Qualitative research consists of a set of ° Methods of analysis are too flexible or not
interpretive, material practices that make the real well formulated.
world visible. The main characteristic of qualivati B Qualitative Findings
research is that qualitative researcher studiegshi
in their real settings and attempts to interpreéI

phenomena based on information obtained frometailed, and variable in content comparing to the
people in the field quantitative findings [7]. Due to the fact that

responses are neither systematic nor standardized,
A. Qualitative Data analysis of qualitative data is difficult and time-

Generating useful and credible qualitativeconsuming process. Knafl and Howard [9] argued
findings from collected qualitative data requiresthat the author should indicate the nature andescop
discipline, knowledge, training, practice, creagivi Of the data underlying conclusions through
and hard work [7]. In most cases, qualitativdnclusion of representative quotes from the data in
studies are based on a relatively small number &fe study report. In addition, detailed descriptién
special cases and provide a valuable source e context and characteristics of the population
lessons learned from practice. According to Pattorihat participate in the research contribute toebett
qualitative findings grow out of three kinds of alat understanding of research findings.

collection [7]: Findings are intrinsic part of research.

. In-depth, open-ended interviewsterviews Sandelowski and Barroso [10] defined findings as
with open-ended questions are used téhe data-driven and integrated discoveries,
collect in-depth responses about people'gidgments, and/or pronouncements researchers
experiences, perceptions, opinions, feelingmffer about the phenomena, events, or cases under

The qualitative findings are longer, more
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the investigation. In practice, findings transforms entire  group. Ethnography involves
field data to produce grounded theories, observation of the group, most often
ethnographies, or otherwise fully integrated through participant observations and in
explanations of some phenomenon. Well- depth interviews. This assumes that
developed findings should re-present the target researcher is involved in the day-to-day
phenomenon in a new way. activities of the observed group of people.

C. Approaches in Qualitative Research e Case study Case study research involves

Qualitative research can be undertaken by using
variety of available approaches. These approaches

the study of an issue explored through one
or more cases within a bounded system.
Researcher explores a bounded system (a

are classified by using different topologies [11]. case) or multiple bounded systems (cases)

Creswell [11] distinguished five qualitative over time through detailed data collection
approaches as the most representative and mostly involving multiple sources such as

used in the social, behavioral and health science observations, interviews, documents, and
literature: audio and vide material. The research

reports a case description or description of

Narrative researchThe usual approach to case-based themes.

narrative research assumes that researchers
collect descriptions of events or happenings Practical research design is influenced by
and then configure them into a story about @hosen methodology, with the set of suitable
single individual. Types of narrative methods, and underpinning  philosophy.
research are biographical studies, a lifeynderstanding the philosophical background, and
history and oral history. Researcher collectgnethodological issues is necessary for researcher
comprehensive information about &g take appropriate position during the research.
participant, ~ which  requires  deeperyhis position includes the positioning towards
understanding of the context. research participants, field data, and final produc
Phenomenology This type of research of the study. In practice this mean that researcher
enables deeper understanding of experiendake either position of distance or acknowledged
of a concept or phenomenon for severainclusion in both the field and in the final prodluc
individuals. Phenomenology is usually usedof the study [12]. Therefore, it is necessary to
to discover knowledge common for groupsclearly state the philosophical and methodological
such as therapists, teachers, healtBackgrounds that govern research. This becomes
personnel, and policy makers. Data ar@yen more important for researcher with computer
usually ~ collected  during  multiple gcience background that decided to use research
Interviews. methodology originated in social science (in this
Grounded theory Grounded theory case sociology). The main challenge in conducting
research goes beyond a description of &search using sociological methods was related to
phenomenon and generates or discovers understanding methodology, set of methods, but
theory as an abstract analytical schema of also philosophical stand points that influence
process. Grounded theory is both themethodology and the research design.
methodology for research and the finalD Phil hical Back d

product of the research. As a final product,”: "~ "oSophical Backgroun

grounded theory explains the practice and Research work is situated within the paradigm,
provides a framework for further research.or paradigms, which refers to a set of very general
The basic idea is that theory is generated guhilosophical assumptions about the nature of the
groundedn data collected from participants world (ontology) and how we can understand it
who have experienced the process(epistemology) [13]. Epistemology is the study of
Methodology is based onconstant the nature of knowledge and justification that
comparative methothat takes information ncludes: defining components of knowledge,
from data, compares them with other datgentification of substantive conditions and

and emerged categories in order to develoggces of knowledge, and the limits of knowledge
a theoretical framework. and justification [14].

Ethnography Ethnography describes and
interprets the shared and learned patterns
values, behaviors, beliefs and language f

Each paradigm should identify particular
Qudies that exemplify these assumptions in set of
%hethods that are used by researchers in a specific
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field or tradition at any particular period of time personal experience should not be ignored because
The termparadigmis derived from the work of the of the usual canons govern research [16].

historian of science Thomas Kuhn. In the book . .
S . Many scholars emphasize the importance of
The Structure of Scientific Revolution&uhn folefining a philosophical position and orientation

Universally recognized Sciontic achievements thal2"&1ds the indiry, and some of them recommend
y 9 onsidering philosophical background early in the

provide models for problems and solutions for

researchers in a specific community or a field [15]researCh process [17]. However, for novice
. pecitic yorafeld. researcher, or researcher with the background in
The following quotation illustrate the significance

: ) technical disciplines the adoption of philosophical
of adhering to paradigms for researchers [15]: position can kF))e difficult taspk, becaﬂse ofplarge

... one of the things a scientific community amount of literature focusing on different
acquires with a paradigm is a criterion for philosophical roots [18].

choosing problems that, while the _ -
paradigm is taken for granted, can be According to Bernhard and Baillie [19],
assumed to have solutiofjs.37) methodological and epistemological awareness

and consistency significantly influence the way of

Paradigms are defined at the most abstract aRénducting research and the quality of the
general level, and they embody different ideagyalitative  research.  Unfortunately, many

about reality and how we can gain the knowledggesearchers have neglected these aspects of the
of it. Paradigms are practicallphilosophical (esearch.

positions for thinking about the reality. Typical .
paradigms related to scientific research arE- Validity
positivism, constructivism, realism and Validity depends on research methodologies
pragmatism, while paradigms relevant forand paradigms that guide each particular research
qualitative research include interpretivism, catic project. It refers to thgoodnes®or soundnessf a
theory, feminism, postmodernism andstudy. Validity is not fixed concept, but ratheist
phenomenology. Maxwell [13] identified the complex construct grounded in the processes and
following reasons for explicit decisions related tointentions of particular research [20]. In practice
using paradigm(s) in research design: most researchers that do qualitative work agree
. Clear paradigmatic stance helps to guid that the validity of the research_ should ensur¢ tha
. - S Fesearch procedures remain coherent and
research design decisions and justify thes .
decisions. Paradigm allows coherent an ransparent, reseaTCh results are (_avu_jent, and
fsearch conclusions are convincing. In

ell-developed approach to research. It i
\ellvlwaysv bert)ter t%p use established ar: ncyclopedia of Sociology Bohrnstedt stated [21]:

developed paradigm than constructing an Validity refers to the degree to which

approach yourself. evidence supports the inferences drawn from
a score rather than the scores or the
instruments that produce the scores.
Inferences drawn for a given measure with
one population may be valid but may not be
valid for other measures.

 Aspects of different paradigms and
traditions could be combined in a single
research design. However, this required
careful assessment of the compatibility of
the elements borrowed from each paradigm.
* Researcher personal preferences and Accordlng to Kor'o-LJungberg [22], .the

assumptions influence adoption of researcher is resp_onS|bIe for domg meaningful,
paradigm that best fit. trustworthy and valid resgarch, which means that

. researcher should consider all conditions that
The researcher background and experience playfluence research and also be aware of the limits
crucial role in adopting a particular paradigm. Theyf her or his knowledge. This means that validity
influence of researcher own background andhould be framed in the context of researchers'
identity, treated abias cannot be neglected, but it responsibility and decision-making during the
should be minimized or even eliminated from thgesearch process. Continuous reflexivity and self-
design. However, Anselm Strauss, one of the cascrutiny of researcher are essential in qualitative

developers of grounded theory methodologyresearch to ensure research validity.
emphasized that bias, that include researcher

technical knowledge, research background, and
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Ethical issues Ethical principles should help in preventing or

Ethical issues are part of the everyday practicéducing harm and in coping with the
of doing research in all scientific fields. Quaiita ~ Unpredictable nature of qualitative research [26].

research is concerned with social problems and Ethical issues that should any research consider
interpersonal relationships, and therefore, shoulgre possible risks and benefits for all participant
be guided by important ethical principles.Newman and Willard [27] suggest that collecting
According to Clark and Sharf [23], the primaryand understanding participant reactions about the
ethical principle is related to our responsibility  yesearch study can help in assessing the quality of

informants. Researcher is challenged to accuratefye study and promoting the scientific integrity of
interpret informants’ voices in order to constructesearch findings.

new understanding of the researched phenomenon
through research. In practice, researcher will . SAMPLE STUDIES

deploy her or his good professional judgment that The following samples illustrate the usage of

should be guided by the broad guidelines set by thgxrious qualitative methodologies in education
researcher’s discipline. research.

Guillemin and Gillam [24] distinguish two  Devlin and Gray [28] presented qualitative
different dimensions of ethics in researchistudy on the possible reasons for plagiarism within
procedural ethics that is govern by standards Qfustralian universities. They use a series of group
requires approval from a relevant ethics committegnterviews, and gathered views of 56 students.
and ethics in practice or the everyday ethicaléssu Analysis included reading of interviews,

that arise in the doing the research. identification and refinement of themes and
Christians [25] emphases the following generafategories. ~ Categories were illustrated  with
ethical guidelines, or codes, that should b&luotations from interviews. The authors identified
considered in qualitative research: the following categories: inadequate admission
criteria, poor understanding of plagiarism, poor
* Informed consenfThis document describes academic ~ skills,  teaching/learning issues,
the research in order to provide all relevaniaziness/convenience, pride in plagiarizing,
details for informants. By signing this pressures.
document informants accept to participate
in the research based on his/her free will. Paper [29] reports an exploratory study of
. gualitatively different ways in which teachers
*  Deception Both the 'researche_r andexperience change in their understanding of
informants should avoid any Kind —of & .00 matter they have recently taught. In the
deception during the all phases of the - .
research. s‘Fud_y _part|C|pated 31 t_eachers from the major
disciplinary fields (Business and Law, Health
» Privacy and confidentialityln many cases, Sciences, Humanities and Social Sciences, and
it is important to preserve informants’ Science and Engineering). Each teacher was
privacy and anonymity (for example, interviewed related to their experience of
students, ill persons, employees) in order t@nderstanding of their subject matter. The
avoid unintended consequences. interviews were transcribed and analyzed using
« Accuracy It is concerned with the @analytical procedures developed for similar
fabrication of research results, fraudulent?henomenological studies. Through analysis was
materials and omissions. identified an initial set of categories based on
reading of transcripts, and later, stable categorie

* Beneficence It is the obligation of \ o0 “refined and their relationships were
researchers to act in ways that benefit Otheéstabli shed

people, or at least in ways that do not harm

them. The principle of beneficence applies The paper [30] reports the outcomes of a

not only to the individual subject, but alsophenomenological study of academics’ ways of

to groups of subjects, like particular socio-experiencing or understanding being a university

economic groups, professional teacher. Study was based on semi-structured

communities, organizations or companies. interviews with 28 academicians. Participants were
asked what being teacher meant to them, how they
went about teaching, what they were trying to
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achieve, and why they did things that wayenvironmental contexts, which affect the
Interviews were transcribed and analyzed in aknowledge sharing and creation in the professional

iterative manner, which resulted with the orderingvirtual community. The study was organized in
of categories and the positing of hierarchicathree phases. The first phase included six special
relationships between them. The outcome was iaterest groups (SIG) and lasted for two months.
structured space of variation, representing key¥he second phase also included six new SIGs and
aspects of the qualitatively different ways oflasted two months. The third phase included ten
understanding being a teacher. The followingsIGs and lasted for seven months. The last phase
categories were constituted: a teacher transmissi@ém conducted in order to ensure theoretical
focused experience, a teacher—student relatiossituration. Researchers collected various data by

focused experience, a student engagement focusesing: information shared in SIGs, activity logs of
experience, and a student learning focusethembers in corresponding SIGs, semi-structured
experience. interviews and questionnaires. The study presents
Article [31] presents the authors experience o?nd IinI_<s the causal conditions, knowledge shgring
strategies, and consequences of a virtual

employing qualitative research to explore the ommunity. Research findings were discussed on
advantages and disadvantages of softwarg Y. g

. . : ? . poth individual and group levels. For example
maintenance services in a virual networkin onsequences at indi%/idugl level are self efficl:oac’
laboratory, which have been used for teachin q y

computer networks concepts at the university [32_?]‘_1' professional social networli errlargement,l
The students from the final year of bachelo e consequences at group level are goa
studies, and students of master studies at tﬁaettamment and product quality.

Information Technology Department participated V. CONCLUSIONS

in the research. The experimental sessions lasted

bet_ween 120 and 150 minutes. The first step Wasues related to qualitative research. Qualitative
to inform students about all relevant expenmen#esearch is an approach that has been widely used

details through an informed consent documerﬁ] social and behavioral sciences, health science
[25]. After that, a short presentation was maOI%nd education. Qualitative research can be

about the research topic. During the experiment§ S : .

. - . fmplemented by using different approaches. Since
students had the opportunity to specify an artytrarthg research ig orier?ted towardsp%umans ethical
number of software change requests (SCR) b ues should be seriously considered. Some

using three a_ppr(_)aches: a paper document, the Wiidstrative samples from education field are also
form, a service integrated in the software. After resented

that, each student filled in the gquestionnaire witt?
open-ended questions [33]. The questionnaire Although in literature dominate studies that

related to the evaluation of SCR services waemploy various quantitative approaches, using
divided in three sections that corresponded to thgualitative methods can be very fruitful for some

stated research goals: discovering advantages asitliations where the goal is to explore the state o
disadvantages of three approaches for specifyiritje practice. A qualitative approach yields results
SCR (research goal 1), comparing technicalhat cannot be gathered using quantitative
complexity of services (research goal 2), andnethods, which is especially important when the
comparing user-friendliness of services (researcjoal is to gain deeper understanding of behaviors,
goal 3). Data analysis is based on grounded theopyganizational functioning, social movements or

analysis guidelines proposed by Charmaz [34]. linteractions.

the article are discussed relevant ethical issues
related to informed consent, participant anonymi%e
and benefits.

This article presents some basic methodological

Case and Light [36] argued that methodological
cisions should be more explicitly elaborated in
research reports. In addition, the researchers

A three-phased study, based on groundeshould consider a broad range of methodological
theory methodology, on a teachers’ virtualoptions in their research study design. Case and
community in order to understand the knowledgé-ight also noted that a number of studies use more
flows among community members from differentthan one methodology. Creswell and Garrett [37]
organizations is presented in [35]. The studyrgued that mixed methods are suitable for
objective was to identify essential factors inaddressing complex and interdisciplinary research
individual, group, organizational, and problems in education.
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Abstract — This paper presents opportunities for fielong  principle of vertical relatedness), with lifelong
education through distance learning. education are adjusted only forms of formal, non-
formal and informal education (according to the

. INTRODUCTION o ) )
principle of horizontal relatedness, which means

In today's age of economic and social changggucation in a variety of forms, not just formal).
and quick transition of society into 'knowledge

society', and the demographic situation in Europe Il.  LIFELONGLEARNING

where the population is getting older, there are Lifelong education, as the word says, is an
challenges for a new approach to education angctive learning which does not stop on completion
learning. Therefore there is much discussion abowj schooling but goes on lasting through until the
the so-called lifelong learning, which is thehyman is capable of assimilating new concepts and

learning activity throughout life with the aim of connecting them logically. It includes:
improving knowledge, skills and abilities within

the basic civic, social and business perspective. Formal learning takes place in chronological
graded system from primary school to university.

Learning takes place on a daily basisjt|eads to the acquisition of a specific qualifioa
sometimes on purpose while sometimes thg 3 profession or vocation.

learning process is unplanned, often unavoidable.

. _ Non-formal learning means conscious and
A human learns on a daily basis much morgyganized education, learning and training adults

than he is aware of that. Even organizing our daily, order to cater for their educational needs.
activities involves continuous learning, so we can

say that life is unthinkable without continuous Informal learning is a lifelong process in
learning. which information, attitudes, skills and knowledge

are assimilated. It may be deliberate or

The term lifelong learning is understood andynintentional, and it is encouraged by the
accepted different in different cultures anddeve|0pment of technok)gy and engineering_ This
countries. In  English  speaking countrieseducation is assimilated through experience in a

continuing education generally refers to theyariety of situations in life through reading,
continuing professional education of adults, whilgravelling, using the Internet and so on.

their  permanent (lifelong) unprofessional S
education is called adult education. Scientific disciplines such as Andragogy (Adult
Pedagogy) and Gerontology are related to the

Lifetime (permanent, continuing) education isconcept of lifelong education. Andragogy is the
often occurred as a synonym for the concept Ofcience that studies the problems of adult

lifelong education. The difference betweeneducation. Gerontology studies education and self-
lifelong education and lifelong (permanent)education of elderly.

education is that the lifelong education refers to | o o

education throughout life (from birth to death), _ Lifélong, continuing or permanent education is
while the lifelong (continuing, permanent Oftén used as a synonym for lifelong education.
education) refers to education after the end of HOwever, this equalizing is not correct. Lifelong
degree of formal education (usually aftereducation refers to education throughout life (from

compulsory education) until death or until the end!"th t0 death) while the continuing, permanent
of working life. While lifelong learning education refers to education after the end of a

encompasses and coordinates the education gggree of formal education until death or working
children, youth and adults (according to theife-
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Lifelong Learning Model of Entrepreneurship
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Figure 1. Simplified concept of lifelong learning

I, BENEFITS OFLIFELONG LEARNING

The way of lifelong education is a basic
assumption of growth and development and it
becomes essential in a time of rapid change in
required skills and knowledge. The idea of lifelong
learning comes from the assumption that the
human is the greatest wealth of the society and tha
is why it should be invested in. The fact that
European population aging rapidly means that the
need for new knowledge and skills cannot rely on
a workforce who are new entrants to the market
because it will be too few young people, and the
rate of change in technology is increasing.

Education and training, more than ever, have
become an important factor in determining an
individual’s opportunities to progress and succeed
in life. Employment opportunity is evidently a

major success of successful education, but sociahiversites or to

integration rests on more than just paid work.

V. LIFELONG LEARNING CONTEXTS

Although the term is widely used in a variety of
contexts its meaning is often unclear. There ar
several established contexts for lifelong Iearnin%
beyond traditional "brick and mortar" schooling:

Waldorf education which teaches children
to love learning for its own sake .

Adult education or the acquisition of
formal qualifications or work and leisure
skills later in life

Continuing  education  which  often
describes extension or not-for-credit
courses offered by higher education
institutions

Knowledge  work  which  includes
professional development and on-the-job
training

Personal learning environments or self-
directed learning using a range of sources
and tools including online applications

E-learning is available at most colleges and

individuals  learning

independently. There are even online courses
being offered for free by many institutions.

One new (2008 and beyond) expression of

lifelong learning is the Massive Open Online

ourse (a MOOC), in which a teacher or team
ffers a syllabus and some direction for the
participation of hundreds, sometimes thousands, of

* Home schooling involves learning to learnlearners. Most MOOCs do not offer typical
or the development of informal learning "credit" for courses taken, which is why they are

patterns

interesting and useful

examples of lifelong

learning.
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V.  WHAT IS THE DISTANCE LEARNING? example: e mail, World-Wide Web

In the context of technological fast-developing applications, fax, etc.

and market conditions that are constantly Printed material —is the basic element of
changing, the education system is forced talistance education and also the basis from which
provide an improvement in educationalall other delivery systems have evolved. There are
opportunities without increasing costs. In responsprinted materials at disposal in various forms:
to this challenge, educational institutions haveourse books, manuals, programs of courses,
developed a program for distance education. materials for detailed study.

Distance learning means that the teacher andy/||.  DiSTANCE LEARNING ADVANTAGES
the student (or students) are physically separated e . . .
and technology (i.e. voice, video, data and printed Lots Oft l;llemtblhty. with Idt'St?r?C.e learning K
material) is used to bridge the gap that existhén ;:oursgs, s uben S can (r:]omp cte .((jelrdcorL]Jrse’ wor
classroom. These programs are very useful for thee™ Just about anywhere, provided there's a
education of those who could not afford it becausgompUter and internet connection. T.h's. allows
of the limited time, distance or physical disalilit studenps to work Wh?n and V\_/here It is more
and to provide updating and brushing upconvenlent for them without having to_squeeze in
knowledge of workers in their workplaces. TheySCthUIed classes to an already busy life.
also can give adults a second chance for a higher No commuting. Taking a course online can be
education. one way to cut down on costly gas or public
transportation. Since students can often work from

VL. HOW DOES THE DISTANCE EDUCATION home to complete their class assignments, both
WORK? time and money are saved in cutting out the trips

A person who performs distance education hag and from class.

a wide range of technical possibilities. These
possibilities can be summarized in four mainliv

categories:

Numerous choices for schoolsEven if you
e in a community with few or no colleges
distance learning allows you to choose from a
Voice — Instructional audio tools include wide variety of schools to complete your
interactive technologies such as the telephoneducation. You may find online schools that
audio conference and the short-wave radiospecialize in your particular field or one that can
Passive audio tools include tapes and aradio.  provide a great general education. Either way,
your options for education will be greatly

Video - Instructional video tools include
eea<panded.

immovable images such as slides, pre-prepar
movable images (eng. film, videotape) and Lowered costs.Prices for online courses are
movable images in real time combined with argenerally cheaper than their on-campus
audio conferences (one-way or two-way audi@ounterparts and you won’'t have to worry about
communication). commuting, moving or getting meal plans on

Data — Computers send and receive C@Mpus, some additional benefits to learning from

information electronically, and therefore, the terr‘rr'ome'

'data’ is used to describe this broad category of Learn while working. As distance learning
instructional tools. Computer applications forcan usually be completed on your own schedule, it
distance education are varied and may include: is much easier to complete distance learning
gourses while working than more traditional
8ducational programs. Keeping your job gives you
more income, experience and stability while
completing your degree giving you less to worry

« Computer controlled teaching — it usesabout and more time to focus on your studies.
computer for organizing instruction and

« Computer assisted teaching — it use
computer as a stand-alone machine t
present individual lessons.

observing student’s accomplishments and VI, WHAT IS THE E-LEARNING?
progress. E-learning (or eLearning) refers to the use of
« Education mediated by computers — itelectronic  media and information and

represents computer applications thacommunication technologies (ICT) in education.
enable beaming of instruction. For E-learning is broadly inclusive of all forms of

educational technology in learning and teaching.
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E-learning is inclusive of, and is broadly Early e-learning systems, based on Computer-
synonymous with multimedia learning, Based Learning/Training often attempted to
technology-enhanced learning (TEL), computerfeplicate autocratic teaching styles whereby the
based instruction(CBI), computer-based trainingole of the e-learning system was assumed to be
(CBT), computer-assisted instruction or computerfor transferring knowledge, as opposed to systems
aided instruction (CAl), internet-based trainingdeveloped later based on Computer Supported
(IBT), web-based training (WBT), online Collaborative Learning (CSCL), which

education, virtual education, virtual learningencouraged the shared development of knowledge.

environments (VLE) (which are also called Computer-based learning made up many early

learning platforms), m-learning, and digital e-learning courses such as those developed by

educational collaboration. These alternative nam%urray Turoff and Starr Roxanne Hiltz in the

emphasize a particular aspect, component Y970s and 80s at the New Jersey Institute of
delivery method.

Technology, and the ones developed at the
E-learning includes numerous types of medidJniversity of Guelph in Canada. In 1976, Bernard
that deliver text, audio, images, animation, and.uskin launched Coastline Community College as
streaming video, and includes technologya "college without walls" using television station
applications and processes such as audio or vid6®OCE-TV as a vehicle. By the mid-1980s,
tape, satellite TV, CD-ROM, and computer-base@ccessing course content become possible at many
learning, as well as local intranet/extranet andollege libraries.
web-based learning. Information and
communication systems, whether free-standing P
based on either local networks or the Internet i'ﬁo
networked learning, underly many e-IearningOle
processes.

The Open University in Britain and the

iversity of British Columbia (where Web CT,

w incorporated into Blackboard Inc. was first

veloped) began a revolution of using the Internet

to deliver learning, making heavy use of web-
E-learning can occur in or out of the classroombased training and online distance learning and

It can be self-paced, asynchronous learning or magnline discussion between students. Practitioners

be instructor-led, synchronous learning. E-learninguch as Harasim (1995) put heavy emphasis on the

is suited to distance learning and flexible leagnin use of learning networks.

but it can also be used in conjunction with face-to With the advent of World Wide Web in the

{Z;?ni:]%aicshlcr:)?ﬁrrlgn\ll;h:;g dcase the term blende?QQOs,_ teachers em_barked on the meth_od _using
' emerging technologies to employ multi-object

IX. HISTORY OFE-LEARNING oriented sites, which are text-based online virtual

reality system, to create course websites along

classroom. system based i linked  compurdl STPI sels netnclons for s studenis he
terminals where students could accesg pop ’ P

informational resources on a particular coursgChOOIS like University of Phoenix became highly

while listening to the lectures that were recorde&lﬁ'tereSted with the virtual education, setting up a

via some form of remotely-linked device like hame for itself in 1980.
television or audio device. In 1993, Graziadei described an online

n e eany lo60s, Surion unersyyCTPUerieerd e wiorel s
psychology professors Patrick Suppes and Richaf‘ﬂS Proj 9 - BY '

. : : : e first online high school had been founded. In
C. Atkinson experimented with using computers t 997, Graziadei described criteria for evaluating

teach math and reading to young childre :

inelementary schools in East Palo Alto, California_proclucts a’.‘d developing technology-based courses
Stanford's Education Program for Gifted Youth islr}?lugleblbelng dpr?rte_lble, rspl;]cabli, S.??labfl(al' and
descended from those early experiments. In 196 ér(r)r: c?)siéf?gctiv::\/:ens%a 'gh probability ot fong-
Bernard Luskin installed the first computer in a '
community college for instruction, working with By 1994, CAL Campus presented its first
Stanford and others, developed computer assistedline curriculum as Internet becoming more
instruction. Luskin completed his landmark UCLA accessible through major telecommunications
dissertation working with the Rand Corporation innetworks. CAL Campus is where concepts of
analyzing obstacles to computer assistednline-based school first originated, this allowed

instruction in 1970. to progress real-time classroom instructions and

In 1960, the University of lllinois initiated a
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Quantum Link classrooms. With the drastic shift a strong possibility of testing and
of Internet functionality, multimedia began knowledge testing, electronic
introducing new schemes of communication; communication with teachers and also with
through the invention of webcams, educators can other students on the course,

simply record lessons live and upload them on the , ipe process of convergence of educational
website page. There are currently wide varieties of resources — providing the conditions for
online education that are reachable for colleges, learning from more distant places from the
universities and K-12 students. In fact, the school classroom or centre in multimedia
National Center for Education Statistics estimate form,

the number of K-12 students enrolled in online
distance learning programs increased by 65
percent from 2002 to 2005. This form of high

learning allowed for greater flexibility by easing

the communication between teacher and student, « convergence and merging the Internet and
now teachers received quick lecture feedbacks learning, actually that is an Internet enabled
from their students. The idea of Virtual Education learning.

soon became popular and many institutions began
following the new norm in the education history.

- formalized teaching and learning system
specifically designed to be functional at a
distance using electronic communication,

XI. E-LEARNING IN LIFELONG EDUCATION

Living and working skills that people used to

The emergence of e-learning is arguably one qfaye are not enough nowadays. Lifelong learning
the most power_ful tools avallablg to the growingneans that people are given the opportunity to
need for education. The need to improve access [@arp at all ages and at numerous contexts: at,work
education opportunities allowed students WhQy pome and through the activities during their
desire to pursue their education but are consﬁhctespare time and not just the usual way as, for

due to the distance of the institution to achieve,ample schools. Lifelong learning is the ultimate
education through "virtual connection” newly oq it of computer literacy.

available to them. Online education is rapidly

increasing and becoming as a viable alternative for E-learning enters our educational system. What
traditional classrooms. According to a 2008 studyi@ve been done concretely so far is introduction of
conducted by the U.S Department of Educationnformatics and Computing science as a subject
back in 2006-2007 academic year, about 66% dhto primary and secondary schools and into
postsecondary pub“c and private schools begdﬁp”eges. However, other SUbjeCt are still taught [
participa‘[ing in student financial aid programsthe traditional manner or with the pOSSibIe use of
offered some distance learning courses, recoffesentations in classes and particularly with
shows only 77% of enrollment in for-credit teachers who are mostly on their own initiative
courses being for those with an online componengnrich  their teaching by introducing ICT
In 2008, the Council of Europe passed a statemefiformation and Communication Technologies) in
endorsing e-learning's potential to drive equalityheir own teaching.

and education improvements across the EU. Good support for investing into the sphere of

Recent studies show that the effectiveness difelong education will be passing into law that is
online instruction is considered equal to that ofurrently in the drafting stage.
face-t_o-face classroom |r_1$truct|ons but not as REFERENCES
effective as the combination of face-to-face an(fl _ N . - .

. 1] Erika Eleven, Dragana GluSacgehje na daljinu-dopuna ili deo
online methods. savremene nastave, konferen€ifak 9.-11.maja 2008
[2] www.tfc.kg.ac.rs
[3] http://lwww.mudremisli.com/2012/04/nelson-mandela/

Distance learning is: [4] www.masht-gov.net

www.link-elearning.com

- , ., [8]
* pl’O}/IdII’]g access 1o Ieammg_ mate”als’G http://www.distancelearningnet.com/advantages-and-
various course texts (scripts) and = disadvantages-of-distance-learning/.

educational resources on the Internet, with

X. E —LEARNING CONCEPT
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Abstract - This paper deals with differences betweetwo represented via successive states organized as
algorithms used for solving Sudoku problems. Algothms graph. The root of the graph represents initiaksta
used are Brute Force algorithm and Backtracking hile leafs (ti f th h t solutho
algorithm. The project is done in Java programming while eas_ (tips) O . e gra_p represent solubon
language. The goal of this project is to show the goal. Obviously, it is possible that there are more
differences between those two algorithms. There aralso  solution to the problem defined by tips of the estat

some examples of classic algorithms for solving ppems  space graph. Formally, as in [1, 2] state space is
that were used along Backtracking and Brute Force defined as 4-tuple:

algorithms.
<S§, O, |, G>, where:

S is a set of all states.

l. INTRODUCTION

Search algorithms can be compared with _
different parameters: speed, memory consumption, O is a set of arcs of the graph.
ability to work with heuristics and others. |js a set of initial states, this is a subset of S
Comparison between two search algorithms will _ .
be shown in this paper using a Sudoku solver that C IS @ set of goal states, this is a subset of S.

was created on Technical Faculty "Mihajlo Pupin” In the state space graph nodes correspond to
in Zrenjanin, Serbia. states, while arcs correspond to the operators or

For solving a Sudoku problem we have '€gal moves”. There are two basic search

investigated two search algorithms: Brute Forc&90rithms: breadth-first search (BFS) - all nodes

algorithm and Backtracking algorithm. These twc®! the parent node are visited (e.g. from left to
and depth-first search (DFS) which

were chosen because even if they are similar theHght), ) _
is a very distinct difference in speed. recurrently opens just one child of current node

until there are no more nodes to open. DFS
The goal of this research is to show theglgorithm implies a return (backtrack) to the
difference in speed between these two algorithmgrevious level state space graph. Depth-first $earc
based on the difficulty of the given Sudokujs commonly used blind search strategy. Both,
problem. Since they work similarly, it is expectedBFS and DFS can be implemented as pure blind
that the speed would be similar too, but that is NGearch a|gorithm (Brute Force) or with tree
the case. pruning routines (Backtracking).

The paper is organized as follows: After brief 1.

introduction to state space search algorithms, the ) ) L
logic-based puzzle Sudoku is described. Section SUdoku is a logic-based puzzle. The objective is

Il contains an description of Brute Force searct fill all the fields so that rows, columns andkbe
algorithm, as well as Backtracking searchcontain all of the digits from 1 to 9. Any digitrca
algorithm. Section IV describes project "Sudokunot appear twice in any row, column or box.[3]
solver", followed by some development
environment description in Section V, and
constraints description in Section VI. Finally
conclusions are given in Section VII.

SUDOKU

There are many variants of the original Sudoku
that include letters, different rules and so on.
"Completed Sudoku puzzles are a type of Latin

squares with the additional property of no repeated
A. State Space Search digits in rows, columns and boxes.

State space search algorithm is commonly used The number of classicx® Sudoku solutions is
in domains of Artificial intelligence and

1 .
Computational intelligence. The problem is6'67 x 10° ; It we take_z Into account tha_t you can
apply rotation, reflection and permutation to any
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solved Sudoku, the number of essentially differenpuzzle is solved. If it is not, then it continues

solutions drops down to 5.471C°, which is still a incrementing that same number until it reaches

lot.[4] number 9, then it resets to 1 and increments the
number in the next field. Since it checks for

Figure 1 shows a typical Sudoku problem for %olutions after each step, it is really slow and ca

9x9 Sudoku puzzle. On Figure 2 there is a SOlmiO%ke from minutes to days to complete a puzzle
to the same Sudoku puzzle. considering the difficulty. It is going through eye

5|3 7 possible solution until it finds the right one.
Example of Sudoku puzzle and the start of solving
6 1(9|5 one with Brute Force using Java was shown in
98 6 Figure 3 and Figure 4.[5]
8 6 3 Advantage of Brute Force is that a solution is
guaranteed (as long as Sudoku is valid).
4 8 3 1 The disadvantage is that it is much slower than
7 2 6 other algorithms including Backtracking.
b 218
41119 5
8 719

Figure 1. An example of a typical Sudoku puzzle
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Figure 3. Example Sudoku
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Figure 2. The solution to the puzzle in Figure 1

5 1 3 1 1 T 1 1 1

1 2 1 1 1 | 1 1 5

. BRUTE FORCE ALGORITHM AND 1 1 1 1 8 1 1 1 1
BACKTRACKING ALGORITHM

A. Brute Force algorithm

First algorithm that we are going to talk aboutis
Brute Force algorithm. It is basically an algorithm " | * | * [t [+ 0t ) 1 | 3 | 1
that tries every possible scenarioina problemunt % 5 | o | &« | ¢+ | ¢« |« | 2 | 1+ | 4
it finds a correct one. |

1 1 3 1 13 1 4 1 7

Brute Force algorithm first fills all the fields F
with ones (1 - one) and then starts Changing the Figure 4. Start of solving the puzzle in Figure 3
first number that isn't locked (locked numbers args Backtracking algorithm
ones that were a part of the puzzle). Every time it

increments that number it checks to see if the The seconq algqrithm s Backiracking
algorithm.[1] This algorithm is a form of a Brute
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Force but it is much faster. Backtracking is a The advantages are that a solution is guaranteed
general algorithm for finding all or part of soluts  (same as with Brute Force algorithm) but also that
for particular computational problem. Thisitis much faster for this kind of problems.

algorithm incrementally builds candidates to the There are no disadvantages that we encountered

s“olutlons, a,?d abandons eaqh partlal'candldatgrthis algorithm while solving Sudoku puzzles.
(“backtracks”) as soon as it determines tha

candidate cannot possibly be completed to a valid V. PROJECTSUDOKU SOLVER

solution. This project was done in an IDE "NetBeans"[6,

Backtrack is probably the most basic Sudoku/] (see Figure 5) using Java programming language
solving strategy for computer algorithms. This[8, 9]. The project helped in understanding Object
algorithm is a brute-force method which triesOriented Programming while developing this
different numbers, and if it fails it backtracksdan Sudoku solver. The development process was not
tries a different number. This means that théard but there were some setbacks. Several
backtrack algorithm does an exhaustive search foethods were used until satisfactory one was
find a solution, which means that a solution idound.

guaranteed to be found if enough time is provided. Eqp determining the uniqueness of the solution
Even thought this algorithm runs in exponentiakpe digging holes algorithm [4] is used.

time, it is plausible to try it since it is widely _ _

thought that no polynomial time algorithms exists According to [10] in order to successfully solve

for NP complete problem such as Sudoku. a puzzle you have to have an algorithm that
generates a valid Sudoku problem. That algorithm

The way it works is that it starts from the firstis called “digging holes” [4] and contains several
empty field and starts filling it with digits frothto  steps. First step is creation of solved grid. A th
9. If the digit can be written it writes it and goen  start, the fields should be filled diagonally. Eigs
to the next empty field and starts doing sameolf nnumbers on diagonal have to be different and this
numbers can be written to one field it then clearprocess have to be repeated 3 times. Second step is
that field and backtracks to the previous field angbrocess of solving the grid. It is solved by usafje
increments that number by one. Then it goes on taacktracking algorithm, which is already described.

the next field and repeats all the steps. It will The program now selects field randomly and
backtrack any amount of times it is necessarito fiijag “to dig a hole”. If the grid with dug cellaé a

the fields correctly.[5] unique solution, digging will be confirmed. If not,
The algorithm finishes when it fills the last field the program tries to dig next field. This process i
in the puzzle with the correct number. repeating until the grid satisfies certain level.
gﬁﬁ L File View Debug Profile Team Tools Window Help

‘ NetBeansipE
i g
Learn & Discover

Take a Tour Demos & Tutorials Featured Demo

Try a Sample Project Java SE Applications

What's New Java EE & Java Web Applications
C/C++ Applications

Community Corner PHP Applications

bedded Applications

Mobile an;

All Online Documentation >> Deploying a Web App to Oracle Webl

ORACLE [ Show On Startup

Figure 5. NetBeans IDE
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Medium: A standard level Sudoku. Number
of given digits ranges from 32 to 35. For
these tests we chose one with 32.[4]

Hard: A difficult level Sudoku. Number of

V. DEVELOPMENTENVIRONMENT *

NetBeans IDE provides first-class
comprehensive support for the newest Java
technologies and Java enhancements before other*
IDEs. It is the first IDE providing support for JDK given digits ranges from 28 to 31. For these
7, Java EE 7, and JavaFX2. With constantly tests we chose one with 28.[4]

improving Java Editor many rich features and an g ,qoku puzzles where chosen using a random

EXteB?S'Ve rl‘g‘ge of toEIs, temgla(tjei ang Salmp_leguzzle generator found on the internet using the
etBeans sets the standard for developing,, e of given digits as a reference.

with cutting edge technologies out of the box [10].
In order to solve the software aspect of the rekear In the Table 1 you will see the time needed to
easier, we used NetBeans IDE along with somsolve each of the three Sudoku puzzles using these
basic UML support with class diagram with ourtwo algorithms. Tests were done three times with
classes. each puzzle and an average time was taken as a

The class diagram of Sudoku application ig€Sult
shown on Fig. 6. Times are in milliseconds (ms) and minutes

Matrix (min).
+ matrixFull ( int00
[ et TABLE I. AVERAGE TIME NEEDED TO FINISH THE PUZZLE
Digger
Wi o Name of the .
—a . = At  mal) Vol algorithm Easy Medium Hard
et 7 nester Brute Force . ) )
s | T algorithm > 90 min >90 min >90 min
W | + checkGol (int col, int numj boolean
e ‘ + checkBox (introw, int cal, int num) boolean BathI’aCklng
ngﬁ?am 25 . i algorithm 6ms 42ms 46ms
 enulems - enuten
+ solve (introw, intcol) : void . .
¢ ottt Brute Force is very slow for this type of
ooz problem. The time needed for it to finish rises
- digits :List=Integer> . . .
D exponentially depending on the number of givens

(locked numbers). More givens means less time to
finish. If we were to try and use it to solve a
VI.  CONSTRAINS Sudoku with 17 givens (the minimum number of

During the development of this application,divens which give a unique solution) i'i would mean
several problems were encountered. Most of theftiat it needs to calculate 1,59 possible
were solved easily, and one them is still pending. combinations which would take a very long time

The hardest task in the development procer5]'
was implementation of “digging holes” algorithm  There is also a difference
in the program. The problem was encountered isgonsumption  between  Brute
the case when the program does not “dig” th@acktracking algorithm.
entire matrix, but only half of it. The core of the
problem lies in error in implementation of
backwards backtracking solving algorithm.

Figure 6. Sudoku application class diagram

in  memory
Force and

Since Brute Force after each iteration checks if
the puzzle is solved its memory usage can be high
considering it does a lot more computations than
VII. COMPARING ALGORITHMS Backtracking algorithm.

The goal was to compare the speed of solving Vil
specific Sudoku problems with those two '
algorithms on 3 levels of difficulty, easy, medium
and hard.

Three levels of difficulty are as following:

CONCLUSION

This research deals with the comparison of two
different search algorithms, Brute Force and
Backtracking algorithm, used in solving complex
mathematical problems. It is shown that there is a
. Easy: An entry level Sudoku. Number 01:big difference in speed between the two algorithms

given digits ranges from 36 to 49. For theséan_d that Bac_ktracking algorithm is much more
tests we chose one with 36.[4] suited for solving Sudoku puzzles than Brute Force
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algorithm. Project Sudoku Solver will continue to
develop and in the future it will incorporate Sudok [1]

Generators and other features. 2
2

Using and comparing these algorithms helped
us plan the future of the application. Understagdin
these algorithms will be an important step towardg,
the next iteration of the Sudoku game solver. Some
of these expansions will be OCR scanning of
Sudoku problems from newspapers with built-in,
cameras on smartphones or scanners.
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Abstract - There is a growing need for solving Curriculum continues with teaching
nondeterministic problems. This need has influenced formalization of reasoning and automated proving
research in the field of artificial intelligence. Sipport . . .
vector machines, nonlinear Kernel methods in partialar, of theorems with resqlutlon methods and refutation
have been proved to be the most accurate methods Procedures. The main part of the course lasts for

currently available for classification. Students mst be  eight weeks.
familiarized with these methods in order for them b be . . . .
competitive in the current market. Third, final part in the practical part of the

_ _ _ curriculum, is working with logical programming
This paper will present Support Vector Machines and language Prolog. Formalization and Prolog are

some of their learning methods, analyze their . .
performance, hopefully add some insight into teachiy considered the main theme of the course and are

them to students, and answer the question of whethe currently taught for eight weeks.

there is a place for them in Artificial Intelligence o . .
classroom. Paper showcases methodology -what shotde Systems of Artificial Inte!llgence curr_lculu_m
considered when constructing a Support Vector Machie ConC“_Jdes the_ semester_ with |r_]tr0dUCU0n Into
and tools readily available for teaching and resemhing ~machine learning. This introduction takes three
them. weeks covering themes such as Decision Trees,

Naive Bayes and Perceptrons.
. INTRODUCTION

Support Vector Machines are in wide usage in In the follqwing text we will introduce Support
the industry. Most common examples are for te>r(}/ eé:t(;]r Ma;:hlne_s ?Pd see how and where they can
categorization, image recognition, hand-writterf"d theIr place in this course.
digit recognition, but they are used also in fields . SUPPORTVECTORMACHINES

such as bioinformatics. Support Vector Machine (SVM) is a family of

Classification of natural text or hypertext machine learning algorithms. They belong in a
documents into a fixed number of predefinedsupervised learning category of algorithms.
categories based on their content has many
different applications such as email filtering, web
searching, office automation, sorting document
by topic, etc.

This means that it expects to be given a set of
aining samples, where each is marked as
elonging to a specific category. Support Vector

Machine training algorithm uses those samples to

Automatic categorization of images is crucial inbuild a model that is used then to categorize newly
many areas such as information retrieval, filteringnputted data.

internet data, medical applications, object

detection, etc. Simple, linear hyper-plane Support Vector

Machine is composed of a set of support vectors z
Currently introductory courses in Systems ofand set of weights w. The computation for the

Artificial Intelligence across most of the collegesoutput with n support vectors,zz, z, ..., z and

are teaching several similar topics. weights w, Wa, Ws, ..., W, is given by 2.1.

After the introductory class, that takes one z
week, the main part of the curriculum starts with F(x) = Z w;{z,x)+ b (2.1)
Heuristic search algorithms, which is a solid i=1
starting topic for introduction into artificial
intelligence. This segment currently lasts four
weeks.
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. KERNELBASED SUPPORTVECTOR k(z,x)=zTx+¢ (4.1)

MACHINES . o
These are often the equivalent of its linear
Kernel based algorithms were invented in 1992ounterpart.

by Boser, B., Guyon, I, and Vapnik, V. as an )
improvement on Vapnik's linear SVM algorithm, Polynomial Kernel
from 1963, by applying kernel trick. This Kernel is a non-stationary kernel (4.2) it is

. . : suited for working with normalized data.
This algorithm replaces inner products of

support vectors with a nonlinear kernel function k(z.x) = (ez"x+¢c)¢ (4.2)
(3.1). This function still encompasses the old one

(2.1) by simply making k(z, X) = <z, x> ='x. [1] Slope is represented I and d represents the

" degree.
F(x) = Zwekfznxj +B (3.1) Gaussian Kernel
= Gaussian Kernel is one of the most versatile

kernels. It is radial basis function kernel (4.8pa

Kernel trick is a powerful tool that provides a.S referred when vou are working without a lot of
bridge between linearity and nonlinearity for ever)) P y 9

algorithm that depends on the inner product of twgnowledge about the input data.

vectors. Iz — xII2
k{z,x) = exp ~T 257 (4.3)

Problem with linear classifiers was that if we
map the input into higher dimension space, our
algorithm would not behave linearly in the input

space.

Major role in the performance plays parameter

@ and should be carefully tuned for each problem.
Overestimation would make algorithm behave
Kernel trick never computes the mapping. Italmost linearly and the higher dimensional
replaces the inner product of our vectors with inneprojection will start to lose its non-linear power.
product of another, more suitable space (3.2). [1] Underestimation would cause the lack of regulation
— v and the algorithm will become sensitive to noise in
k(zx) = (p(2)p() (3.2, training data.
For any consistently labeled data set, there

exists a kernel function that maps the data to a EXPonential Kernel is similar to Gaussian. It
linearly separable set as shown in Figure 1. only Iea\{es out the squaring of norm. Laplacian
Kernel is another variation. It leaves out

o .{. @ M o I'. ® multiplication and squaring of sigma parameter.
2 0E ° ® A 0 o g " * That makes it less sensitive to changes to sigma
O O g @ P o o ® g @ parameter.
L op. ) ¢ " f S s ! There are many others, including Sigmoid
o [® e N 8] ® 9 Kernel, Rational Quadratic Kernel, Circular
Kernel herical Kernel, Power Kernel, Lo
INPUT G FEATURE  Spherl  ov » =09

Kernel, Spline Kernel, Bayesian Kernel, etc.

Figure 1. Mapping in Kernel Space
V. LEARNING ALGORITHMS

_ Kernel function can carry algorithm into &  There are many uses for Support Vector
higher dimension space without explicitly mapping\iachines, and even more learning algorithms

the input into this space. This is desirable beeausn,de for teaching them in the most optimal fashion
feature space can be infinite, and thus nof ihe given problem.

computable. _ ) .
Early learning algorithms wused quadratic
IV. COMMON KERNEL FUNCTIONS programming solvers. Later were developed
Most common Kernel functions include linear,systems that used chunking to split problems into
polynomial and Gaussian kernel. [1, 5] smaller parts that were solved then in a more

. efficient fashion.
Linear Kernel

Linear Kernel function is the simplest one. The Here we will present tWO.Of the most commonly
function is composed of the inner product <z, x>4Sed general purpose learning algorithms.
added with a constant c (4.1).
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For the resulting point to be used in creating alepth of every subject it touches in that time span
new Support Vector Machine, it has to fulfill Atthe best it can be seen as introductory cowse f

Mercer’s condition (5.1). latter classes, and that is indeed its main purpose
ﬂ K(x y)g(x)g(y)dxdy = 0 (5.1) Current curriculum of Systems of Artificial
Intelligence could incorporate Support Vector

_ o o Machines into its Machine Learning segment.
A. Sequential Minimal Optimization

Sequential Minimal Optimization algorithm was
invented by Platt, J.

It is unadvisable to cut either Decision Trees or
Perceptrons from the curriculum. They are
fundamental for understanding Machine Learning,

This algorithm breaks the problem into twoand arguably more important than Support Vector
dimensional sub problems that are then solvabl®lachines. Taking that into account, current
using analytical methods. This method removes thigmetable of the course would have to be changed
need for numerical optimization algorithms thatto incorporate the new subject.

were used previously. Results that are currently available show that

This algorithm iterates over all the points untilstudents are learning heuristic search with redativ
convergence to a tolerance threshold. It examinesase. This allows for shortening the length of this
all examples, finding two points to be optimizedsegment down to three weeks, at least for a trial
jointly. Two points are jointly optimized then ugin period. The same results are showing that cutting
analytical method. of the Formalization classes is not advisable.

When the algorithm finishes its job, a new That still leaves one more week for Machine
Support Vector Machine is created using onhjLearning to be extended into. New Machine
those points whose Lagrange multipliers are highdrearning segment would start with teaching Naive
than zero. Expected outputs will be then Bayes for the first week. Second week would be
individually multiplied by their corresponding given to teaching Decision Trees, followed with
Lagrange multiplier ;ato form a single weight third week and Perceptrons. Final week could be

vector w (5.2). [2, 3] reserved for introduction into Support Vector
n n Machines.
F("}zzaﬂ’fg‘(‘zﬂx}*b =wak(z“x) (5.2) Ninety minute is not nearly enough time to
i=1 i=1

present all of the matter described earlier in this

B. Sequential Minimal Optimization for paper, so the time should be rationed properly.

Regression It is our suggestion that the optimal approach is

Plat's Sequential Minimal Optimization t0 introduce linear Support Vector Machines,
algorithm was modified for solving regressionfollowed by presenting important terms such as
problems. Retaining most of its original structureKernel and Learning Algorithms, without going
it uses two Lagrange multipliers @nd afor each into depth.

input. Optional work can be distributed for broadening

On completion of the algorithm, new Supportstudents’ knowledge about Support Vector
Vector Machine is formed by using only pointsMachines. Homework and seminars are ideal to
whose Lagrange multipliers are higher than zerdncentivize students with their self-study. Themes
Multipliers are then subtracted to form a singlefor seminars could include various specific leagnin

weight vector w (5.3). [4] algorithms, kernels and research into practical,
n n real-world uses of Support Vector Machines.
o = Zl(a* — ) k(zpx) +b = Zl wik(zo0) - (5.3) VI.  METHODOLOGY

Based on presented kernels and learning
VI.  SUGGESTIONS FORNCORPORATION INTO algorithms there are two integral parts to teaching
CURRICULUM Support Vector Machines. First part is its integral

Systems of Artificial Intelligence class tries to0mponents (about kernel, leaming algorithms,
teach quite a broad subject matter. It is taught iRONStructing training set and important parameters)
only one semester, two forty-five minute classes 2€CONd part is taking those components and

week. It would be a stretch to expect to go intdmPlementing them (whether through available
tools, programming or combination of both).

161



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCES

A. Support Vector Machine components classification,  regression and  distribution

When selecting a kernel, Linear Kernel is€stimation —with  support for — multi-class
comparatively simple to understand ancclassification. [11]
implement. Good second choice is the Gaussian Open source implementations for various
Kernel, which could be more difficult to purposes are available in many different
understand, but is a good general purpose, wideprogramming languages. These can be used as
used kernel. examples of Support Vector Machines. Their open
source is a good way for a student to learn how to

Sequential  Minimal  Optimization  training implement their own Support Vector Machine. [12]

algorithm is a clear choice for a learning algarth
While not quite trivial to understand, it is weed C. Example

and documented. Following example is a trivial implementation
Choosing a right training set for a job, even fo/diven in MATLAB code. For a training set Fisher’s

something perceived as a trivial task, is not a;yea'ris_ Data is used as it is available in MATLAB.
step. Support Vector Machine will not get stuck inThis example showcases multiclass classification
local minimums or maximums. so the order ofPh @ train dataset of size 60x4, and test datdset o

inputs in the training set is not important. Thire 90x4 samples.

no “right” way of doing this so students should be | oad fisheriris:

taught to experiment with various inputs until they data = neas;

get acceptable results.

trainset = [data(1:20, : );
data(51: 70, : ); data(101:120,
)1

testset = [data(21:50, : );
data(71: 100, : );

B. Tools for teaching Support Vector Machines data(121: 150, : )];

There are several readily available solutions for ¢l assl = zeros(60, 1);
presenting, teaching and researching Support Class(1:20, 1) = 1;

Vector Machines. class(21:60, 1) = 2; _
] ) SVMStruct = svntrain(trainset,
Software package MATLAB is widely known cl ass);

and used in research institutes, schools, colleges G oup = svntl assi fy(SVMBtruct,

and companies. It has in built functions for  {estset);

Input and output parameters are specific for
each task. Unary vector, veaches local classifiers
their importance. Pairwise vector;wearns the
importance of smoothing or penalization.

working with Support Vector Machines. It is classl = zeros(60, 1);
simple and easy to work with (Fig. 2). [10] class1(1:40, 1) = 1;
25 : : cl ass1(41:60, 1) = 2;
+  wersicolor (training) SVMStructl =
versicolor (classifiec) svntrai n(trai nset, classl);
virginica (training) _
virginica (classified) G Oupl -
O Support Yectors svntl assi fy( SVIVSt r uct 1,
2T 1 t est set);
G oupF=zeros(90, 1);
for i=1:90
if Goup(i,1l)==
15l _ G oupF(i, 1) =1;
+ el se
N if Goupl(i,1)==
++ o+ o+ 4 G oupF(i, 1) =2;
+ el se
R BT 5 58 5 65 7 G oupF(i, 1)=3;
Figure 2. Support vector machine classifier structure creasialg end
the svmtrain function end
end

Popular free alternative is LIBSVM, an
integrated  software  for  support  vector G oupF
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VIII. CONCLUSION (3]

Students taking this class have an opportunity t@;
broaden their knowledge in later courses that
concentrate on particular subjects, such as Soft
Computing and Neural Networks. [5]

Support Vector Machines could be viably
incorporated into the current Systems of Artificial
Intelligence course. For the results to be visibie [
necessary to deal additional, extracurricular work
to students.

Presented methodology is recommended, bl57t]
should be implemented with the consideration to
the rest of the course. If there is less time atbésl
it is recommended to use available showcased tools
in which a presented example should be a goddl
starting point.

All changes should be tracked and results
documented for further research.

(10]
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