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INTRODUCTION

This Proceedings comprises papers from the International conference on
Information technology and development of education that is held at
TECHNICAL FACULTY "MIHAJLO PUPIN”, ZRENJANIN, on June 26" 2015.

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

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

The authors and the participans of the Conference have dealt with the following
thematic areas:
Theoretical and methodological questions of contemporary pedagogy
Personalization and learning styles
Social networks and their influence on education
Children security and safety on the Internet
Curriculum of contemporary teaching
Methodical questions of natural and technical sciences subject teaching
Lifelong learning and teachers’ professional training
E-learning
Education management
Development and influence of IT on teaching

Information communication infrastructure in teaching proces

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

The papers presented on the Conference and published in this Proceedings can be
useful for teacher while learning and teaching in the fields of informatics, technics

and other teaching subjects and activities. Contribution to science and teaching
development in this region and wider has been achieved in this way.

The Organizing Committee of the Conference

VI



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

CONTENTS

THEORETICAL AND METHODOLOGICAL QUESTIONS OF CONTEMPORARY
PEDAGOGY ittt emmmmmr et e e e e e 1

Cs. Szabhd, H. Telepovska, V. Szabdova
CONCLUDING REMARKS ON THE DATABASE SYSTEMS SUBJE(HOR APPLIED
INFORMATICS STUDY PROGRAM ...t e e e e 3

R. Timovski, T. Atanasova-Pacemska, A. Rusiti, St
SEVERAL ASPECTS OF MEASURING PERFORMANCE OF UNIVEHRS STUDY

CY CLES USING DEA oot e et ettt ettt et et et e e e e e e e ea e anaenns 8
A. Terek

SOCIAL AND FAMILY CIRCUMSTANCES AND THE SUCCESS OPUPILS ............... 14
N. Dali¢

THE EFFICIENCY OF APPLICATION OF INFORMATION TECHNOOGIES IN
TEACHING AT HIGHER EDUCATION INSTITUTIONS IN THE RBUBLIC OF
SR P S K A e ————— et ————— e e e e 19

T. Alimpi¢, D. Radosav
PARENTAL ATTITUDES ABOUT PRIMARY SCHOOL STARTING AG ..........ccceeeeee... 23

M. Blagojevi
ASSOCIATION RULES IN DETECTING USERS’ BEHAVIOUR PAITERNS IN

ONLINE ENVIRONMENTS ... oiiiiiiiiiiiiitiieee e e s e e e e eettaaasss s s s s e e e e e e e aaeeeesaesenneeeessnssnnnes 29
H. Hajrullai

GRAMSCI IN EDUCATIONAL SCHOLARSHIP ..o 33

A. Terek, M. Pardanjac, |. Tdsi

THE TERM OF MODEL AND MODELING .....outtiiiiiiiieeeiiiiiiessees e e e e e e e e eeeeeeeeesessnnnnns 37

PERSONALIZATION AND LEARNING STYLES ... 41

|. Stojanova, |. Kocev, N. Koceska S. Koceski
DIGITAL GAMES AS A CONTEXT FOR EARLY CHILDHOOD LEARING AND
DEVE LO P MENT et e e e e et e et e et e e et e e et e eaa s eemnaeeeaneeetneeennaesnnaees 43

B. Sobota, D. Petrikova, L. Jacho, S. Ké@F. Hrozek
DEVELOPMENT OF HANDICAPPED CHILDREN COMMUNICATION RILLS
USING TOUCH USER INTERFACE ...t ettt e e nn e 49

|. Zdrakanovic, M. Stefanovski, E. Tobolka
MODEL OF SOFTWARE FOR CHILDREN WITH SPECIAL NEEDS.........cocovviviieenn. 53



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

E. Péter, K. Gabor

THE USE OF SMART DEVICES AND THE INTERNET IN EDUCADN - THE

HABITS OF K-12 STUDENTS ABOUT USING ICT IN EDUCATIRN IN NORTHERN
RSt = 1 57

S. Koceski, N. Koceska
DEVELOPMENT AND EVALUATION OF VIDEO GAME FOR LEARNNG

CAPABILITIES IMPROVEMENT OF ADHD CHILDREN .....cociiiiiiiiiiiiiiiiiiieeee 63
SOCIAL NETWORKS AND THEIR INFLUENCE ON EDUCATION .....cccovvviiiviiieeeeeen, 69
N. Aleksi¢, A. MiSkovi¢, N. Bankové

IMPACT AND THE USE OF SOCIAL NETWORKS IN HIGHER EDCATION .............. 71
D. Gagové

USE AND FREQUENCY OF THE INTERNET AND SOCIAL NETWQO$S IN

L R 1Y o ST O 1 L 1 P 76
CHILDREN SECURITY AND SAFETY ON THE INTERNET ..oceiiiiiiiiiiiieii 81
D. Karuovis, D. Milanov, J. Bushati, MCoc¢kalo-Hronjec, N. Novakovi

ROLE OF PARENTS IN PROTECTING CHILDREN ON THE INTERET ..........cccvvveeee. 83
S. Stankov

CHILDREN AND CYBERSECURITY .oiiiiiiiiiiiiii ettt 89

N. TesS¢, D. Maravt, E. Tobolka
THE IMPORTANCE OF KNOWLEDGE OF ENGLISH LANGUAGE FORBAFE
USE OF THE INTERNET IN CHILDHOOD ....coieee et 91

CURRICULUM OF CONTEMPORARY TEACHING .....ccoiiiiieiiiiii e 95

D. Stanojeuw, M. Popové, M. Kuzmanowt
THE SELECTION CRITERIA FOR THE CHOICE OF TEXTBOOKSSING MULTI-
ATTRIBUTE DECISION MAKING METHODS ...t 97

B. Zlatanovska, L. Lazarova, A. Stojanova
ON THE USE OF MATHEMATICA IN ENGINEERING EDUCATION...............ccceennnne 103

T. Atanasova-Pachemska,Lazarova, J. Arsov, S. Pacemska, Z. Trifunowdvacheva
ATTITUDE OF SECONDARY STUDENTS TOWARDS MATHEMATICSND ITS
RELATIONSHIP TO ACHIEVEMENT IN MATHEMATICS ... 109

A. Krstev, K. Runcev, B. Krstev
MULTIVARIABLE DATA ANALYSIS (MVA) FOR MORE STATISTICAL
METHODS IN THE SAME TIME INTERVAL ...oninii ittt ene e e e 115



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

E. Eleven, D. Karuo¥i M. Pardanjac, A.Lungi
INDEPENDENT LEARNING AND MODERN EDUCATION TECHNOLO® ............... 120

METHODICAL QUESTIONS OF NATURAL AND TECHNICAL SCIENCES
SUBJECT TEACHING ....oiiiiiiiii 127

D. Jovanovska, T. Atanasova Pacemska, L. Lazafv@acemska, T. Kovacheva
USAGE OF WONDERSHARE QUIZCREATOR SOFTWARE FOR ASSIRENT
AS A WAY OF IMPROVING MATH EVALUATION ..o 129

A. Stojanova, B. Zlatanovska, M. Kocaleva, V. Gicev
OBTAINING FUNCTIONS FROM FOURIER SERIES WITH MATLAB.........ccccvvieeee. 134

V. Odadz¢, B. Odadz, T. Miljanovi¢
USE OF MULTIMEDIA TO TEACH GRAMMAR SCHOOL CELL BIODOGY ............... 140

A. Stojanova, M. Kocaleva, V. Manevski, I. Kocev, Belipetrev
MODEL OF CROWDSORCE ENVIROMENTAL APPLICATION BASEDN
MOBILE PHOTOS ..ttt ee ettt e e e e e e sttt e e e e e snnnne e e e ansbaeeeeeeaanns 145

D. Cabarkapa
APPLICATION OF CISCO PACKET TRACER 6.2 IN TEACHINGDVANCED
COMPUTER NETWORKS ..o ettt e e e e e e e e e e ameeen e e eanaees 153

A. Risteska, V. Kokalanov, V. Gicev
APPLICATION OFFUNDAMENTAL LEMMA OFVARIATIONAL CALCULUS
TOTHE BERNOULLI'SPROBLEMFORTHE SHORTESTTIME ...oooviieeeeeeeeeee, 159

A. Risteska, V. Kokalanov, V. Gicev
APPLICATION OF FUNDAMENTAL LEMMA OF VARIATIONAL CALCULUS

TO THE PROBLEM FOR THE BRACHISTOCHRONE ....oonieeeeeee e 164
D. Pest, A. Pest

METHODICAL ANALYSIS OF THE CONTINUITY OF THE FUNCTON USING
ILLUSTRATION METHOD IN GEOGEBRA ... 169
D. Maravi, |. Zdrakanow, E. Eleven, I. Tasi

METHODIC OF TEACHING INFORMATICS ..o et aaes 174
LIFELONG LEARNING AND TEACHERS’ PROFESSIONAL TRAINING .........c........ 179
E. Tosheva

EVALUATION OF WEB-BASED RESOURCE FOR CAREER EDUCAON IN
TECHNOLOGICAL TRAINING ..o e et ae e 181

V. Brtka, E. Brtka
APPROACH TO TIME ORGANIZATION FOR TEACHERS ... 184



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

J. Jezdimirou, S. Radowv
EXPLORING TEACHERS'S PROFESSIONAL DEVELOPMENTIN THESE IF
TECHNOLOGY IN EDUGCATION ..o et ettt e e e e e e e anmaaneenens 188

T. Krizan, M. Pardanjac, E. Eleven
THE EFFICACY INCREASE OF USING THE PRESENT MEDIALHES IN
COMPARISON WITH THE ONES USED IN THE PAST i 194

E-LEARNING ..o 199

E. Kadk, N. Bijedi¢
POSSIBILITIES OF APPLICATION RECOMMENDATIONS IN A
COLLABORATIVE WEB ENVIRONMENT FOR E-LEARNING ...covooveeeeeeeee e, 201

L. Ratgeber, N. Petrov, M. ZakiB, Stanisavljev, B. Markoski
AN OVERVIEW AND PERSPECTIVE OF E-LEARNING BASED ONLOUD
(@0 1Y = W I N L PP 208

G. Stasni, V. Makitan
LITERATURE AND PAINTING ART CORRELATION BASED MODELFOR

E-LEARNING ..ottt e ettt e e e e sttt e e e e e e sttt e e e nnase e e e e e e ennsbaeeeeeeaanns 213
O. Iskrenové-Mome¢ilovi¢, B. Miljkovi¢

E-LEARNING AS A NEW METHOD FOR EDUCATION ... 218
M. Zivkovi¢, V. Ognjenow, |.Berkovic

A ALGORITHM FOR E-LEARNING .....coiiiiiiiiiiii e e e e e et ee e e s siieeee e e e e e e e 223
EDUCATION MANAGEMENT ..ot e nenean s 227

A. Krstev, K. Runcev
APPLICATION TROUBLESHOOTING OF STORAGE AND MANAGEMRT OF WATER
RE S OUR CES ..o e ettt ettt et et et e aar e e e e e e n e e aeaanen 229

M. Zakin, S. Stanisavljev, N. Petrov, O. Paudol. Marceta
TACIT KNOWLEDGE TRANSFER IN EDUCATION ....otiiiiiiiiiiiiieee e 234

M. Nikoli¢, M. MagzanE. Terek
PUBLIC RELATIONS EDUCATION AND PROFESSIONAL PREPARAON .............. 238

B. Gligorovi, E. Terek
TEACHERS’ PERCEPTION OF SCHOOL CULTURE IN SERBIANRRRMARY
SCHOOLS .ot ettt e e e e oo e e e e e e e e ettt e ess et b bnnmantebebb e e e e e e e e e aeaaeas 243

Z. Vukovi¢, V Makitan
IT PROJECT OF THREE LAYER APPLICATION DEVELOPMENT......covviiiiiiiee, 248



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

DEVELOPMENT AND INFLUENCE OF IT ON TEACHING .....ccccoiiiiiiiiiiiiiiiiiieeiie 253

S. Plachkov, V. Pavlova, E. Tosheva
AUGMENTED REALITY AND CLOUD COMPUTING IN INFORMATIONAL AND
COMMUNICATIONAL TECHNOLOGIES IN TECHNOLOGICAL EDUCAION ......... 255

Z. Stojanov, D. Dobrilod
LEARNING IN SOFTWARE PROCESS ASSESSMENT BASED ONHEEBACK
SESSIONS OUTPUTS ..ottt oottt ettt a s s s s e e e e e e e e e aaaaaaaaaaeaeeeeeesnnnne 259

B. Sobota, S. Koko, F. Hrozek, C. Szabo, L. Jacho
VIRTUAL-REALITY, ITS TECHNOLOGIES AND THEIR POSSIBE IMPACT TO
EDUCATION OF HANDICAPPED PEOPLE ...t ettt eaeana 265

V. Cvetkovi, T. Petkowé, E. Tobolka
DEVELOPMENT AND INFLUENCE OF IT ON TEACHING ENGLISH.......cccovevvvenn. 270

S. Koceski, N. Koceska
DEVELOPMENT AND EVALUATION OF A 3D VIRTUAL TUTOR FAR
MACEDONIAN SIGN LANGUAGE ..o ettt 273

N. TesSt, D. GluSac, D. Karuov¥j D. Milanov, E. Terek, |. Palinkas
FUZZY SCREENING METHOD AS A COMPUTERIZED SUPPORT RO
DECISION MAKING ..ottt e e e e eenaaaes 278

S. ViIai¢, A. Knezeve, M. Milutinovié
APPLICATION OF COMMERCIAL AVAILABLE HARDWARE IN THE
MAKING OF FLIGHT TRAINER ..ottt 284

INFORMATION COMMUNICATION INFRASTRUCTURE IN TEACHIN G
PROGCES oo rrrrmn e e 291

K. Bogatinova, S. Koceski, N. Koceska
DEVELOPMENT AND EVALUATION OF VIRTUAL LABORATORY FOR
ENGINEERING EDUCATION ...oooiiiiiiiiiiie e eeeee sttt e et e e st e e e e e smnnee e e ennes 293

V. Kokalanov, A. Risteska, V. Gicev
ENERGY APPROACH OF ACCURACY ESTIMATION OF P3 AND FSTACEY
BOUND ARIES ..o e e ettt e e e 299

G. Jotanou, G. JauSevac
EDUCATION IN A VIRTUAL LEARNING ENVIRONMENT ..o 304

Z. Namestovski, A. Buda, M. Takacs
APPLICATION MODELS OF COMPUTERS AND EDUCATIONAL SORNARE
FOR TEACHIN G oottt e ettt et e et et ettt e e e e e rna e e e e e e e e e raernrnees 309



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

THEORETICAL AND METHODOLOGICAL
QUESTIONS OF CONTEMPORARY PEDAGOGY



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia




International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

CONCLUDING REMARKS ON THE
DATABASE SYSTEMS SUBJECT FOR
APPLIED INFORMATICS STUDY

PROGRAM

Cs. Szabhd, H. Telepovska, V. Szabbova

Technical University of KoSice/Department of Congrstand Informatics, KoSice, Slovakia
Csaba.Szabo@tuke.sk, Henrieta.Telepovska@tukeeshnika.Szaboova@tuke.sk

Abstract - The Database Systems course was one oétkey This paper is devoted to the findings achieved
subjects of the Applied Informatics study program & our during the past years with the students of Database
Faculty. By the termination of this specializationwe present systems subject within the Applied Informatics stud

our concluding remarks on this teaching subject. Thenain .
point of view for the evaluation presented in thispaper is program. The number of the students was quite low

the evolution of the syllabus. We point out the chages in — Only a small group every year, but their
the teaching methods applied and teaching materiaised, ~ contribution to the evolution of the study material

and we express their impact on the subject schedulend  and curricula is significant.
students’ results. As conclusion, we generalize our

statements to build a set of recommendations usabl®r I o | C L
future improvements on different software engineemg : UR INCREMENTAL CURRICULUM L IFE-

subjects. CyCLE

A. Teachers

_ g INT_RODUCTION _ Teachers of the Database systems subjects are the
Teaching Information Technology subjectsauthors of present article. The teaching experience
means endless facing of problems with integration Quas built on teaching courses on different types of
new approaches and research results into thfytabase management systems such as Informix and
subject’s curriculum [2]. Oracle [9] for different organizations — Technical

In the past eight years, we were members of thdhiversity of —KoSice, T-Systems Company,
small group of teachers responsible for teachinb’”'vers'ty of Ss. Cyril and Methodius in Trnava.

different subjects for students of the Applied visiting professors usually teach one week — if

Informatics study program. This study program ishey choose this subject, it means a new lecture
outstanding in several properties compared to thgpic.

other subjects at the Faculty of Electrical
Engineering and Informatics at the Technicalg stydents

University of KoSice (TUKE). It is different in the There were four categories of students at the

language used — English is preferred against Slova&b. . .
I . . : ject, where these categories are defined by the
It is different by subject selection — subjects ao¢ way the students came to the subject:

taught by members of a single department but the
subjects cover three areas of information techipolog ¢ Regular students. These students enrolled
represented by three basic departments of the regularly at the subject as they had it chosen
Faculty. from the study program’s list of facultative

The Database Systems subject is situated in the subjects. This category is typical, only a

study program schedule in the summer term of the ~ SuPset of the students really uses the achieved
second year. For those students who did not pass th knowledge |.n fu'rthfar' studies or future life.
exams in the regular year, the subject is opehent ¢ Students with individual study plan. These
last (shortened) semester. The subject is popular  students are usually foreign students who can
between the ERASMUS+ exchange students as the  decide about the content of their study plan

lectures cover different areas of database design a during a negotiation period. After finishing
theory and are organized by topics. Taking a subset  the subject, these students usually apply the
of them only is suitable for short-term visits suash achieved knowledge in further studies, in
via the CEEPUS program too. their diploma theses.
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Figure 1. Database Systems schedule for ST 2014/2015 (Rurde€L — lab)

» ERASMUS exchange students.
students select and negotiate their study plan
one semester in advance, but there do not
apply the requirements (e.g. prerequisites) for
regular students. These students present their
motivation for selecting the subject variously

TheseD' Labs

L1: Basic concepts

— they usually need to refine their knowledge
in this specific field.

» CEEPUS exchange students. This category of

L2: Data modeling

students visits our Department for a short
term (e.g. one month). These students join the
group of other students for four weeks, they

L3: Rel. data model

benefit from the teaching material if they
need to prepare something for a specific
subject at their home university.

L4: Rel. algebra

C. Lectures

We follow the logic that a lecture should be
always before the lab, but it already happenedito o

L5: Normalization

subject that the generated schedule did not meet th
criterion perfectly. In past years, lectures anoksla
even were scheduled for two different days, butesin

L6: SQL

the last year, the schedule got fixed for Thursdays
Fig. 1 presents the schedule for the current year.

L7: Files

The contents of the lectures developed during the
years. The most important change to introduce was
the one dealing with the variety of the students’
knowledge — to provide a material useful to all of

L8: Indexes

them and to allow attendance at selected topigs onl
This means that we had to prepare as complex
lectures as possible, which we hope we did.

L9: Transactions

Unfortunately, there are topics that require
knowledge of other topics, and topics that we lmad t
split across two lectures (these are larger thdpeto

L10: Concurrency

presented in 90 minutes). The next problem we had
to face was the level of students’ skills. We sdlve
this problem by decreasing the requirements on
programming skills and by increasing the

L11: Security

requirements on database design skills. (The same
we applied in the case of the labs and exams.)

Fig. 2 shows the details. The content of this

L12: DDBMS

figure denotes one increment of our curricula with
the changes provided based on the above-mentioned
structural requirements.

—
P g

Move 2 slides

Add an
example

“\M

Drop slides

ad

R Evolution — one i[;?/w

Figure 2. Database Systems lecture evolution
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Al - lessons Iba sihmné zndmky
Zadanie (2.2) Essay upload Triedit’ zestupne  Zadanie (2.2) Project upload Triedit” zostupne  Manudlna poloZka Activity Triedit’ zostupne  Test Test Al Triedit’ zostupne  Sihmnd zndnka Kategdria spolu Triedit’ zostugne

12,00 Grade analysis 7,00 Grade analysis 2,00 - Grade analysiz 21,00
12,00 Gracle analysis 700 Gracie analysis 200 - Cirade armalysis 21,00
12,00 Gracle analysis 11,00 Gracle analysis 4,00 - Grace analysis 27,00
12,00 Grade analysis 7,00 Grale analysis 1,00 - Grade aralysis 20,00

12,00 8,00 2,25 = 2225

Figure 3. Database Systems labs grading detail

To maintain diversity, we decided to minimize covered by the lectures. This section also opeas th
the interconnection between the material taught d&orizon for actualization in specific fields -
the lectures and the practical examples presenidd ainvolving students into the development of the
analyzed at the labs. lectures and other course material.

Initially, we focused on various aspects of SQL At labs, we also evaluate student activity. The
using the dialect implemented in Oracle 11g, evenonclusion of lab activity evaluation is shown iig.F
selected parts of PL/SQL were practiced. Later, w8 of our electronic supporting system. The limas f
decided to remove topics related to triggers anduccess at the labs are 16 points at minimum and 30
stored procedures from the labs’ material. Oupoints at maximum.
decision was based on the experience that this is a
somewhat different and more advanced topic thaB. Exams

we could expect from a subject dealing with gjnce we have developed a very nice electronic
database systems basics. The actual content of tQ?stem [7] that supports our activities, we relyion
lab material focuses purely on SQL and closelyjsg in the case of the exams. Partially. The reiso
related topics, such as DDL (data definitiongat during the past years of using electronicesyist
language), DML (data manipulation language), DClsor examination we found out that the studentsdorg
(data access control language), TCL (transactiofy “speak”. Our experience shows that the majority
control language) and RA (relational algebra [8,11] of the students are unable to talk continuouslyugbo
RA is relatepl closely to the 'Iectures from the &bov, gelected topic — even a sequence of five sergence
list only. This change also influenced the tasks fo5 5 problem sometimes. We decided to change this
the students. as well, therefore we returned to the system ofrexa
The basic idea of the database systems task wi#@m the times before the electronic supporting
to design a database schema for a specific purpo8¥stems’, and we combined these two approaches as
and to develop a CRUD application (client-servefollows:
architecture). This pattern for the tasks was niedlif « The electronic system is used for the

during the past years to gain its actual form: electronic test [1], which is the first part of
The students have to design a database schema the exam. It weight is 50 of 70, i.e. the

from scratch — they begin with a set of data. This students can achieve at max. 50 points from
schema has to be transformed into (at least) 3fF (3 the electronic test, while the maximum points
normal form) [3], and then filled with the original for the exam is 70 in total.

data. It is required to hand in the database script
including all DDL, DML, DCL and TCL statements
used by the student. This step could be implemented
in a different way too, but there was no student
applying database refactoring [4] until now. The
schema has to fulfill additional requirement sush a
extended integrity criteria or usage of sequentis.
second part of the task is to write equations of
relational algebra for specific purposes definethn

The second part of the exam is verbal, where
the student has to answer two questions. This
part is mandatory; the student cannot say
she/he is satisfied with the score from the test
alone — not attending the second part implies
failing the exam. The main topic area of the

guestion is selected randomly; the discussion
then covers a specific part of the topic area.
Weight of the verbal part of the exam is 20 of

body of the task definition, which RA equations éav 70
to be then transformed into SQL SELECT statement '
and compiled as VIEWSs into the database. We started with optional verbal part of the exam,

. : but our students did not attend it, which was then
In addition to the above-described task, th‘?eﬂected in the average results. This is not adgoo

students have to write an essay on Se'ec$ed tdip|c &rategy at all, because sometimes the verbaligpart
database systems such as Armstrong’s axioms, - o ccessful

different data models or federated databases. The
purpose of these essays is to teach students
additional details on selected topics that are not
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Figure 4. Database Systems exams’ detail

realized immediately the student finished the first

F. Electronic supporting systgms _ exam (exam results were not taken into
The roots of our electronic supporting systemgonsideration).

are the modular academic information system used at
TUKE and LMS Moodle at our department. As we For ltem 1 and 2, we asked each student to select
need to communicate with the students, we also u§actly three topics of a kind. The student alsbtoa

university e-mails (students have to use the aedigndefiné his own order of his selection. If there waas
mailbox). match on topics in between at least 20% of the

_ , _ students, we analyzed and refined the contentadf su
The incremental property of the evolution iS|ectures.

related to improvements in the question base in LMS

Moodle in three different aspects: With Item 3, we asked the students at the labs.

_ _ Only a match above 50% was considered as worthy
* Updating the question content [5] for further processing. Mostly adding several new
. : : slides to existing lectures — not by replacing ahy
Addlng new qL.Jestlon types [6, 10_] the original slides, made improvements.
*  Updating previously added question types Answers related to Items 4 and 5 were handled
All above-mentioned actions are performed evesimilarly as those for Items 1 and 2. Changing the
immediately based on the situation. labs was implemented by adding/removing/changing

Using the university information system, we get?;irgelsi‘z:?géa;ks; or by changing an example to a

the list of students registered for the subject, fo
schedule, and for the exams; we can also make Item 6 was more specific, because these kinds of
evidence on attendance at lectures, labs and exaersors were detected during using the system — some
and we can use this system for grading of lab iztiv of them were reported at exams or in-semester-tests
and exam results (a small example is shown ilmprovements in specific questions could be usually
Fig.4). implemented in the moment of the identification of

the source of the problem; others started a real
G. Evaluation criteria for starting a new iteration  development cycle such as in the case of execution

of the incremental life-cycle failures of new question types.

This subsection presents the most important part The most important outcomes of involving the
of the article, the criteria used to start a nesaition students were that they also suggested the way of
of the curricula and teaching material deve|0pmentmprovement and (in several cases) the students
We had several of them as listed below: themselves wanted to implement these

Which were the easiest lecture topics? improvements in the form of Bachelors’ theses.

Which ware the hardest lecture topics? .  CONLUSION

Which essay topic is suitable to be included The Applied Informatics study program at the

with the lectures? Faculty of Electrical Engineering and Informatids a
4. Which were the most problematic labs? the Technical University of Kosice can be evaluated

_ _ as a successful study program. The Informatics

5. Which were the easiest labs? related subjects do not build a complete unit bt al

Are there errors or ambiguities in thePut the Database systems subject acts in a sowereig

questions? way.

The evaluation of the above criteria was always 1Nne past years of curricula development, of
performed in relation to the count and resultshef t €ndless improvement of the question banks and
students, e.g. if a single student claims a problei€velopment of supporting tools led to something we
with a specific topic only, then this is not a realc@ be proud of.  Unfortunately, the new
stimulus for an iteration. Data collection was afwa accreditation does not include this subject asether
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was the Applied Informatics program removed from
the accreditation. 2

The English version of the lectures, labs, tasks,
guestion bank and other course material will be now
less developed — mainly only based on the
requirements of the several CEEPUS angs]
ERASMUS+ students who enroll this subject in the
future. (4]

We would recommend involving students into the
development of the new learning material as th&!
students know the best how they would like to learn
In addition, how they might be able to gain the
maximum from the study material. It does not mean
that we should completely rely on the students®!

Acta Politecnica Hungarica, Volume 7, Number 4, NSE785-
8860, Obuda university, Budapest,Hungary, 2010.1pp-153.

S. Maravé Cisar, D. Radosav, R. Pinter, and FRisar,
“Effectiveness of Program Visualization in Learnid@va: a Case
Study with Jeliot 3,” in International Journal ofofputers,
Communications & Control, (IJCCC), ISSN 1841-9886|SSN
1841-9844, Vol. VI (2011), No. 4 (December), 204, 669-682.

R. Elmasri and S. B. Navathe, Fundamentals of Ra&l$ystems,
The Benjamin/Cummings Publishing Company, Inc.21Ed.

M. Fowler and P. Sadalage, “Evolutionary databassig,”
online at http://martinfowler.com/articles/evodioriit January
2003.

J. Gemi, “Discovering cheating in Moodle formative quizzein

Modern Trends and Techniques in Computer Scieravances
in Intelligent Systems and Computing : 3rd Comp&eience On-
line Conference 2014 (CSOC 2014). - Heilderbergprir§er,

2014 P. 475-483. - ISBN 78-3-319-06740-7 - ISSN423957.

J. Gerti, “Methods to ensure higher variability of knowmgaltests
in the Moodle LMS environment,” in Emerging Trendis

results such as essays, but these could be used to computing, Informatics, Systems Sciences, and Eeging :

evaluate several possible directions in curriculum
development. Asking the students wusing an
anonymous questionnaire about the easiest and
hardest topics presented serves with the most
objective answers to the question “is it enoughisor [g]
it too much?”
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Abstract - Higher education presents main engine of
society’s overall progress and development. In this
context,
knowledge and academic force, which can be treateas
output of their functioning. It is important to achieve high
level of educated and qualified students/future emipyees
that will be able to fit in the real sector and cotribute to

the collective/personal live. On the other side, itis
necessary to invest some specific resources in ordef

efficient productivity of knowledge — input in the process.
Having this in mind, we can always learn from the pst, in
meaning what is invested as input and what is theesult,
as output. This paper treats different study programs /
cycles at a specific University as entities, thatse specific

kind of resources as input and produce knowledge as

output. Linear programming technique application caled
DEA (Data Envelopment Analysis) is applied, in orderto
show several aspects of efficiency measurement diet
study cycles and their comparison.

l. INTRODUCTION

Optimization in mathematical terms usually
means how to find the best of the offered /
possible alternatives to solve a speciffic problem
or give answer to the question which option is the
most efficient, among all of the options available.

In terms of linear programming (LP), the approach
means that it is necessary to build a precise
mathematical model that reflects the real problem

Universities are meant to be generators of

function, which is actually the subject of
optimization (optimization of linear equitation).
The objective function should give real picture of
the interdependence of the parameters of the
system. DEA represents LP tool that pictures the
problem as an input/output system, composed of a
specific number of production units, that threats
the inputs and produce the outputs. The goal is to
find the best production (best allocation of inputs
for best output) and to give a clear picture what
shoud be changed to the other production units, in
order to improve them.

A. DEA mathematics

In order of correct application of DEA,
modeling of the real world should include:

» Set of production units — entities from the
real world that will use specific set of input
parameters to produce specific set of output
parameters — known as DMUs (Decision
Making Units);

Input parameters (same for all DMUSs);
Output parameters (same for all DMUS);

Technical efficiency (the goal of the
examination) of a single DMU is defined

in a best way, so that it is possible to projeet th as:
process being observed as a production function of Qutput
the system. In this manner, the "mathematical :—Iﬂput

goal is to find the minimum / maximum (dependds . o )
on the approach) value of that production function. We call it Pareto efficiency in case of best
The LP modeling of the system means to sketcpllocation of the resources (usually mputs) in the
the real problem as an input/output system. Thebserved set of DMUs. The DMU with Pareto
inputs and outputs represent real values (varipble§fficiency is an efficient DMU. The other DMUs
with their own characteristics and limitations and@re relatively inefficient (only in the observed se
are used to mathematically sketch the objectiv€f DMUSs). It is impossible in the case of efficient
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DMUs (and the observed set of DMUS) to change " PN _ 4
something and thus to achieve better performances _ Vi = Ve TT s
to the efficient DMUSs (it is impossible to improve
the output without worsening the input). 4; = 0, j=l..n
With n DMUs, m inputs and s outputs, theindex 0 is for each DMU that equitations are
efficiency of k-th DMU is: solved for separately (in order to maximize its
wyyy + wy, b b uy, efficiency); lambdas  represent  weighted
8, = coefficients that build the composite DMUs for

¥y + VpXy ok VX each inefficient DMU. The composite DMU for

where x,;. x,; ....x,, are the inputs of the k-th ?haChEigeSﬁiC(ief?_t real DMLfJ is consist(tad as ?fl_lm Otf
e efficiency reference set — efficien
DMU, 330 ¥er w00 ¥ arfe the OUtPUtS of th.e. k-th DMUs used for intgrpretation of the composite
DMU, v;.v;..... v, are inputs’ weight coefficients pmy for the observed real DMU) multiplied with
anduy, uy. ... 2, are outputs’ weight coefficients, its lambda coefficients. As an example, A and B
with mathematical limitation (in connotation of the are efficient DMUs (m inputs, s outputs) and
reality): belong to the ERS set of observed inefficient C

Uy e Uy = 00U, u, =0, DMU. The composite DMU C’ is given with:

. . V14 Yir Ye it
In this paper, we use DEA CCR CRS input i FmResEe
oriented model [1]: ; . ; .
i ¥sa +a Yzr _ J'I‘.'ﬂm'poszra
° Goal: A Xia B ¥ip - xl‘.’om‘posira
I 1:31 = ¥yt ugpyp ety '
T R T e T Vi md mB Composits
¢ Limitations: In DEA world, we speak about “good enough”
Uy Yy + UV, Foo b Uy, i uy, =1 solution and real enough models [2].
VXt VaXag T+ ¥,%, Ty VX B
e i Il.  PROBLEM, GOAL AND MODELING
UV, UV, e Uy HPRTEVE It is very difficult to measure the quality of the
151 259 B mir (=1 i ik . . . .
= oo =1 educational processes, especially in terms of high
ViXyet VaXgg bt Vi j=1 Vi jk education. In order to be able to give assessment
of a specific process in high education / whether i
uyy, +ugy, +eetuy o Ejuy, =1 is efficient or not, there are numerous factors tha
= = need to be considered and also, their mutual links,
ViXy, & Vo, +or + VX, _?1:1 VX

dependencies and correlations. The approach that
Uy e Uy = Oty e, = O is used in this paper (and furthermore as base of

’ the model that DEA is applied on) is based on
x; =0 Yy =hi=1 .., mr=1L..57=1,...n. following:

The result are weights that maximizes each ¢ Study cycles, in terms of study course +

DMU’s efficiency in correlation of all other generation of students is the main producer
DMUs, forming frontier line consisted of best of knowledge (Data ;

DMUs with efficiency = 1 éfficient DMUSs). All » Resources are invested in each study cycle
inefficient DMUs have efficiency below 1 and are (input parameters);

called inefficient. « Each study cycle produce specific

Often, as in this paper, the dual DEA CCR categories ~ of  knowledge  (output

model is used. It is represented with following parameters), and
equations: * How to structure this data in a DEA model,
q
. Findming in order to find the best study cycle.
« Having limitations: Details for the approach:
" L » Consider the inputs as parameters whose
___lj'lj'x:j = By t=1..m increase will reduce the DMU's efficiency,
T and
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Consider the output of parameters whose Output parameters are (strictly defined in
increase will increase the DMU’s accreditation documents of the study programs, in
efficiency. terms of average indexes from 1 to 5):

Each study cycle (course + generation) Contribution in teaching burposes:
delivers skills and knowledge structured g purp '

and provided in the study programs Contribution to career development;
accreditation documents. They form the <« Contribution to the objectives foreseen, and
output set. For this goal are used specific « contribution to math skills.

resources in terms of finances and other

(usually) material issues. They form theg Model tables

input set. For building more than one : . :
model, bigger set of input and output For displaying several aspects of measuring

parameters are gathered and used (DERfﬁciency and .performance of the s'gudy cycles,
applied) in specific combinations. Having DEA was applied to these three derived models

Salaries DMU- Contribution in teaching purposes

Equipment
quip §> STUDY CYCLE Q Contribution to career development
Training

this, the model can be pictured as: from the general table (2 inputs and 1 output
each):
Inputs: Outputs: TABLE I. NUMERICAL DEA MODEL 1

A.

Contribution to the objectives foreseen Generation 2008
Space Confribution to math skills DMU1 124.080 180 201f1, Business 35
informatics
Generation 2009
DMU2 | 124.080 | 90 :
Figure 1. Study cycle DMU DEA model 291f2, Business 4.5
informatics
Generation 2010
Input and output parameters DMU3 | 112.800 | 180 2013, Business | 3,75
. informatics
Input parameters are: T o Sonoration 26061
Expenses of the University for hiring 2009, Computer| 4
teachers (professors and assistants) durjt 5w Generation 20071
U5 | 324.900 | 640
the regular study cycle (three study year 2010, Computer| 35
for each study cycle). Expenses ate sciences
. Generation 2008
calculated as gross salaries. The factor |[abmue | 285.000 | 640 2011, Computer 4
load / utilization in terms of teaching or sciences
more parallel study years from different 5,7 | 285000 | 640 2‘3&‘2“33; 2033- sas
study cycles is taken into account; Séiencelfs’” :
Expenses of the University for the ;e | 250800 | 640 c;grlmgrag.on 2ot10- 23
equipment (computers, projectors etc.) for Séier?g;g” er '
iy .
th_e_ specmc'study cycIe._The degree of Generation 20091
utilization, i.e. the ratio of annuall pmus | 50.160 90 2011, ICT- 4
depreciation of computer equipment an Computer
inventory used is taken into account, as wel engineenng
as the percentage of load / utilization in
terms of number of students of the observed?BLE !l NUMERICAL DEAMODEL 2
course and all students that used the sa
equipment (parallel study years fron
different study cycles);
Space wused for each study cycle Gonoration
realization, in terms of square meters. Loaghyy; | 124080 | o 2008-2011, 433
/ utilization factor is taken into account Business :
a|50, and informatics
. . . . Generation
Expenses of the University for realizationpmuz | 124.080 | 0 2009-2012, 48
of employed professors and assistants _Bfusme_ss ’
trainings, conferences and every activity for geor:g’rzzgf]
their professional improvement, in theDbMU3 | 112.800 | 0 2010-2013, 4,75
country and abroad. Business

10
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informatics

DMU4

330.966,
67

106.366,
67

Generation
2006-2009,
Computer
sciences

3,13

DMUS

336.366,
67

67.366,6
7

Generation
2007-2010,
Computer
sciences

DMU6

297.326,
67

52.354,6
7

Generation
2008-2011,
Computer
sciences

4,5

DMU7

298.410,
00

34.248

Generation
2009-2012,
Computer
sciences

3,33

DMUS8

265.843,
33

21.128

Generation
2010-2013,
Computer
sciences

3,33

DMU9

50.160

3.000

Generation
2009-2011, ICT-
Computer
engineering

2,75

TABLE Il

DMU1

QUMULATIVE NUMERICAL DEA MODEL

All

expenses (Squared

(EUR)

124080

Space
meters)

180

DMUs explicit

Generation 2008-
2011, Business
informatics

4.04

DMU2

124080

90

Generation 2009-
2012, Business
informatics

4.225

DMU3

112800

180

Generation 2010-
2013, Business
informatics

4.0625

DMU4

437333

640

Generation 2006-
2009, Computer
sciences

3.6425

DMU5

403733

640

Generation 2007-
2010, Computer
sciences

3.125

DMU6

349681

640

Generation 2008-
2011, Computer
sciences

3.875

DMU7

332658

640

Generation 2009-
2012, Computer
sciences

3.5825

DMUS8

286971

640

Generation 2010-
2013, Computer
sciences

4.08

DMU9

53160

90

Generation 2009-
2011, ICT-
Computer

engineering

3.875

The first two models have taken specific
aspects of the impact of the financial resources ar-
square on concrete outputs and offers possibdity t

RESULTS DISCUSSION

The three models from the same environment
are processed with specific software solution to

generate the clear

picture of efficient and

inefficient production units (three pictures).

429%
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147 %
216%
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Figure 2.
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52 %
148 %
19.5 2%
100 %
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measure the efficiency in such an enviroment. Th. e
third model
parameters. The output parameter takes intdigure 4. Efficiency graph DEA model 2 (All paraters included)

account all real output parameters as equally
signifficant and represents the average value for

integrates all

each study cycle.

input and output

I T
I T

-

IR

=]

= B

] | =
- =- Bl 5
oa o
)
&

20%
23%

I T

Efficiency graph DEA model 2

[11%]
15%
v

Study cycles with efficiency = 1 (100%) are
noted as relatively efficient and represent theoget

ERS cycles for the cycles with efficiency bellow 1,

11
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noted as inefficient cycles. Most efficient cycles Figure 7 shows probably the most important
are used in most of the cases of composite cyclestio diagram — Expenses / Efficiency:

Looking in figure 2, 3 and 4, it easily can be mbte

that DMU 5 is the most inefficient DMU in all . Duug  DMU2

cases, even in the case of All Integrated DEZ
model (Figure 4). This study cycle consumed
enormous resources to produce worst results (i
terms of educated students / students with wors_
results) in the observed set. From the other sid¢
DMU2 and DMU9 are noted as efficient study = #
cycles with best input resource allocation anc oMug
should be example (ERS) for all the other DMUs, * 2 BMY6 D4
noted as inefficient. PMUT ouls

DMU3

E fficiency
o

. . 0 100000 200000 300000 400000
Because the cumulative DEA model (figure 4) Al expenses

integrates all the input and output parameters, it Figure 7. Efficiency / Expenses ratio
can be noted as most important model that gives
clear picture where to make an intervention in V. CONCLUSION. POSSIBLEOPTIMISATIONS
order to improve the study cycle in general. Figure " '

5 shows ERS set and frequency of their use, This paper makes one clear approach of

building the composite units for inefficient DMUs: measuring the study cycle efficiency in high
education. We applied DEA on a set of 9 study

e FEmesst¥  cycles, with respect to the 4 inputs and 4 outputs.

DMU1 DMU2 DMU9 0 . .
DMU2 DM 5 + In the first two aspects are tgken certain
DMU3 DMU2DMU? 0 parameters (several of them) to build a specific
DMU4 DMU2DMU9 0 image of mutual dependence on each other. In the
DMU5 DMU2DMU? 0 third embodiment, all parameters are included to
DAUS DM 0 generate the all picture. In all the cases, the
DM DM ° dependence of each input resource can easily be
— i - d. It is understandable that the reduction of
—— oAt . ~ hoted. It is understandable that the reduction o
¢ Reforenc each can improve the specific study cycle. Using
- Referenced

this results and the information that is speciic f
Figure 5. ERS set for cumulative DEA model each study cycle (which professors and assistants
were engaged, their professional experience, the

Flgur'e 6 gives the ”?fO"T‘?‘“O” about thetypes of trainings conducted, the effects of them
composite units for each inefficient study CyCIe'etc.) can be a good guideline for improvement

DEA propagates that, in order to make inefﬁcien%teps taken from the management of the
DMUs efficient, changes have to be made that wil nstitution. The model that is used (input oriented

cause 'fo_r each. ineffic!ent course to became %EcRr CRS) allows intervention at the input side,
closer it is possible as its composite DMU / stud)for bigger efficiency [3]:

cycle, that lays on the frontier (set of best pulssi _
courses, virtual or real). For constant outputygve * Reduction of expenses for professors,

composite entity is consisted as sum of the assistants and associate staff:
multiplications oflambdas and inputs of the ERS 0 By engagement of the teachers and
entities, qualified as efficient. assistants for bigger number of

students (increase the effectiveness);

T o] By reducing the amount of gross

DRILIT ©.120 0902

DMU2 1 0 financial structure / salaries;

DMUS oco0is 0996 0 By realizing training and additional
R, 0105 | 0821 activities for lower prices.

DNLTS ©.041 0.762 .

DMU6 o 1 * Reduce costs for equipment:

areE C L.023 o] Purchase cheaper equipment;
RS 0 Usage of the same equipment by

_—— - bugger number of students.

» Better use of the space:
0] Use smaller rooms;

Figure 6. ERS set for cumulative DEA model
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0 Use same rooms for b|gge|f number ofl3] Cooper, W. W., Seiford, M. L., Zhu, J., “Data Erpmnent

students.
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Abstract - The main aim of this research is to examie  pupils who consistently achieve good success it is
pupils who attend elementary school higher gradesiow  helieved that they have continual school success,

much do social and family circumstances influenceheir . . . . .
success in school. Many different factors have infence on but if during their schooling their success changes

pupil's school success. Because of these reasonsvis they have discontinual SUCCE{?#.

necessary to examine do pupils possess basic edigsil . . " . .
materials needed for learning, does the educational Success in teaching - "expression of achieved

attainment of their parents influences their schookuccess material  (informative, cognitive), functional
and in what way punishing and praising children cold (formal, psychomotorical, operational) and
affect their success in school. educational tasks, quality and quantity of acquired
knowledge". The success in education can be

l. INTRODUCTION . :
_ . _ .. presented numerical ( from 1 to 5 in elementary
Family, as the primary factor of socialisationschogl and from 5 to 10 in college)

determines the total development of the child SQIphanumerical (A, B, C) and descriptid.
partly determines his school success too. The Y

results of previous researches clearly show thd. Modern family
there is a connection between family Definition of family - "Family is a group for
circumstances and pupil’s success in school [6]. what each individual feels a need, because the

With the support of their parents every chilgdims it achieves aren’t specialis¢dey are more
feels more safely and his self-confidence growgundamental and more generally, and because of
That support doesnt mean just helping thenthis, it is the most unlver_sa_l group in the whole
solving tasks, monitoring their work and succes¥/0rld, it is unique in that it is important for ¢ac
in school, but providing them the necessaryerson’s —for his entire lifg5].

educational materials so they can progress in pamily and family climate are from priceless
school. Punishing and praising children is also agjgnifikance on school success. The developement
important factor of school success, but just ifpf child’'s personality, his interests, achievements
parents use them properly. Many researches ha¥gccess and failure come from his family and
shown that socio-demographic charasteristics Q‘Bmily conditions. Educational status of the
the family , like socioeconomic status, familyparents has also influence on pupil's success.
structure, divorces, the characteristics of theypils are often trying to identify themselves with
mother, the size of the family, neighborhoodineir parents in most activities, as in their
characteristics are related with the academigqycational achievements too. Pupils who achieve
success of pupils (Barry, 2005.; BjROO1.; good results in adopting the teaching content, in
Cudina-Obradovi and Obradow, 1995.; Magdol, most cases come from families with high
1991.; Reic,2003.; White,1982.) [6]. educational level, and high economic status.
Family structure also has a great influence on
) . o pupil’s success. Every family is an institucion for
There is no precise definition of what succesgself, and the differences in relation with other

or failure is, and the cause of this is themilies can be related with: complete and
imprecision in formulating the curriculum and theincomplete family, the number of children in the

determination of some elements of teaching. Therﬁm“y gender of the children... Pupils who come

are still no confident methods and procedures bitom " complete families have better achievements
which we could identify the school success 0f, school, unlike pupil who come from incomplete

failure. ~ The continuity of school —successtgmilies. This doesn’'t mean that these children are
determines as the relative stability of school reark|ggg inteligent, but they can have a differentustat

that a pupil achieves during his schoolipr i the class and other pupil often treat them on a

Il. SocIAL-FAMILY CIRCUMSTANCES

14



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

different way. Will it between pupils develop amotives. When the general physiological needs
feeling of acceptance or rejection it depends ofor safety are satisfied, then the motives for love
how the child accepts the fact that he will be darewith self-esteem and self-actualisation become
of one parent or someone else. This fact and thmportant. Applycying these facts on children’s
number of children also reflect his success andevelopment and achievement, we clearly see that
achievement in education [7]. they will develop for knowledge, just in case thei
B. The influence of socieconomic status on pupil’snneeds for care and attention are met. Qn the other
SUCCESS and, school success can _ contribute the
development of other needs, like the need to

The causes of failure in school are numerougyejong somewhere, need for love and self-esteem
the educational achievement of pupils is a redult q;.

many factors, and it is doubtless that poorness Is

an important pointer of need to change the position However, development and advancement of the
of vulnerable children in frames of institucionalChild requires an adequate measure of love and
education. Comparing the school success ciupport. Praising and rewards stimulate the
children who come from poor layers and thoséuccess of the child just in case they are proper.
who come from rich families within different T0O much praising focused on some personality
countries and on international plan shows that podtimension of the child, for example, intelligence,

children have worse achievements and much mofgay direct the experience of success wrong, and it
problems in school [1]. can reduce some desirable forms of behavior, like

) o commitment and effort. If it is pointed out and
The economical power of the family influencesgncourages the invested effort, activity and
the buying of educational materials, travellingengagement of the child, this creates a prerequisit

insurances, excursions, courses and similar forn7§r developing motivation for advancement [2].
of additional teaching, which then influences the

cognitive development of the child and his Teachers are conscious that it is necessary to
performances . Conger and contributors (2002/gfer encouragement or praise to pupils , so they
through the model of family stress are underlyingould achieve better results in studying, but a@n th
that the economical difficulties and the parentaPther hand, they expect from pupils to behave
perception of economic difficulties influences theProperly. Researches show that rewarding
emotional difficulties of parents and their behaviours and activities of students related to
conflicts, which changes their style and relatiorftudying and achieving success are more present
(in terms of decreasing their love, and incresingompared to rewarding social behaviours of pupils
rigor according to the child). A »situation« like (Merrett & Wheldall, 1993) [3].

difficulties and problematical behaviour, and & th intention, so the general and final aim of

end to lower school success [6]. punishment application in school is the attempt to

However, bad socioeconomical status of th&éhange the pupil's behaviour, so he could take part
family doesn't always have to have negativel School life on a more successfully way. (Duke,
influence on pupil's success. Every person id990;Gasi-Pavist, 1988; Parke, 1977). This
unique on his way, and because of this no on@ducational process, from one side has a
experiences positive and negative things on thereventive, and from the other side a corrective
same way. While the lack of ma terial  resource&unction. For some children it is enough a mild
will bring someone indisposition, lower level of Warning or a conversation, while others must be
motivation , bad grades, others will be motivatedtreated more severe.While punishing the child it i

and find solace in books and studying in hope thdtreferably to find out the real motives of

better living conditions to their familiy. what the punishment should be. (kali2003).
) o o Regardless of the individual charasteristics of the
C. The |,nf|uence of praising and punishing on  pils, punishment should never be delayed and it
pupil’'s success should be logically related with the punished
The analysis of hierarchical theory of procedure [3].
motivation by Maslow (Maslow, 1982) provides
insight into the priority of satisfying the needis.
suggests that basical needs dominate over other

15



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

D. The impact of cooperation between schools an&. The impact of social-family circumstances on
families on student’s success pupil’s school success in the world and region

There are many reasons for cooperation The results of someresearches in our
between schools and families. The most importargnvironment (Piorkowska-Petrayi 1990) show
are: that despite the relatively high level of

1. A child, or student most of his time S'Ioendsemployment of tested divorced mothers, their

in school and in family. In school he spendd"'CoMe from their job doesn't cover the living
six, seven or more hours daily, especially if€XPENSes. About half part of tested single mothers
it is included in the extended stay at schoolth€ir financial position estimate as tolerable,

If it is viewed generatinally , a child spendsnoting that the family takes care of expenditure,
eight, twelve or more years in school,While the same number of mothers every month

depending on the duration of the school. Adas financial difficulties. More than a quarter of
for family, much more time. Because ofchildren from dysfunctional families has no
these reasons it is believed that family anduitable housing conditions, a room with necessary
school are the most important factors offurniture (special bed, desk, a place for playing,
education and that the cooperation betweebooks and school supplies) [4].

these two factors are natural.

5 Th ion b tamil d sch The results of the researches in Great Brittain
. The cooperation between family and schooly, \, that compared to non-poor, poor children lag
is a statutory obligation (defined in terms of

e oblgaton o pareis o paricipate it *600%, SENEVENEN 8 1 295 o seen - 0
advisory and administrative bodies of the ’ 9 . ’
school, in planning and programming, inage of fourteen even — 20 montlisirsh, 2005)

executing school activities, mutual [1].

information, deciding and similar). The testingof the pupils in Canada show that
3. Family needs the help of school and societpupils with higher socialeconomic status, whose
so it could carry out it's educational role. parents have experience in education, then pupils
Especially when it comes to prepare thefrom richer urban area achieve better success on
child for school starting, adaptation of thetests compared to children who come from poor

child in the school environment, social layers or attend school in poor areas
mainstreaming the requirements an Tremblay et al., 2001) [1].

expectations, joined and harmonized
appearance before the child, helping family . METHODOLOGYRESEARCH

'tr? Cigym?t tgfe Obr“(g‘ggg'r:)r?;la Sg?gg{{;ho'w' For the need of this research it is necessary that

:c : P ' rientat the pupils of higher grades to fil out a

orming a system of values, socialisation o ) . : S

the child and other delicate questions guestionnaire that is anonymus, which includes
o C %uestions related to school success. After that,
4. SOTe Q{Ean;zatlr?nalll as;(aje?ts F;f e_fll_Jcatlotn ach question will be specially processed and
\e,:v\(/)(;n Wi)s:iltjales?oogar?n Ou?mlégr'e)'(zrgolestatistically shown. On this basis we can come to
pC Y ' , P€he conclusion if the main hypothesis is proved or

school in nature, extended stay in school,,. . s .
tisproved, and in what measure do social-family

school trips, school socially useful work or ™. . .
leisure activities, celebrations, lectures, etc.circumstances influence the success of pupils.

5. Without cooperation it is impossible to  For the needs of this research it is created a
solve some serious questions related witlguestionnaire which consists from two parts. The
addictive diseases, help for children withfirst part includes the questions concerning to
special needs, the development of giftedsocialeconomic circumstances of the pupil, like the
children, professional guidance, disturbededucation of the parents, possession of educational
family relationships... learning material. The second part includes

6. Many program activities of school's questions concerning to family circumstances, like
pedagogical-psychological services areparental help with educational material, the
related to participation and cooperation ofinfluence of praising and punishing on pupil’s
the parents , so it is impossible to achievguccess.

those activities without them [5]. . .
[5] It is assumed that the education of the parents ,

the educational status of the parents significantly
impacts pupil’'s achievements in school. Children
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who come from families with high parents d) finished higher school
education reach better school success compared to e) finished faculty

those who come from families whose parents

finished just elementary or high - school. ChildrerMother: a) unfinished elementary school

whose parents own a higher level of education try b) finished elementary school
to achieve better results in school and identifshwi ¢) finished high school

their parents and fulfill their expectations. d) finished higher school
Children whose parents own a low level of e) finished faculty

education doesn't show the desire to give their
maximum on the field of education. Parents witi2. Do you get pocket money from your parents?

higher education are more interested for their a) yes
children’s achievements and cooperation with the b) no
school.

13. Do you have your own room?
a) yes
b) no

Getting pocket money from parents is a view 0
motivation for getting better grades. Often money
in form of material reward increases the level of
pupil’s motivation for learning and in some way .
make them study some parts of the material the§: DO You have your own desk for learning?

don't like. a) yes
b) no
Owning a desk for learning, and a room has

positive facts on pupil's success. A room allowss, Does your family owns (round off):

children untethered learning and full concentration a) telephone
on education material, and efective preparing for b) television
the class. c) video
Educational materials in family determine d) radio
school success. Children who at home have some e) computer
educational materials like television, computer, f) car

books achieve better success in school because ) NI
they have additional sources which they can use ffr DO your parents help you with your learning?

educational purposes. ‘g; yes
no
The degree of parent’s involvement is closely
correlated with school achievement. Children most. po your parents praise you when you bring a
of the time are learning with their mothers, lebs ogood grade?
their time with their fathers. a) yes

Material rewards (pocket, scholarships, toys, b) no
travels) and unmaterial (praise, attention) _ _
determine pupils view on school achievements. Of- DO your parents punish you when you bring a
the other side, punishments have a hard fact did grade?

school success, but just if they are used according a) yes
to the situation. b) no
V. CONTRIBUTION Thank you for your sincerity!

Author: Trnavac, N. (Lecturing society of

. . .\ o . V. CONCLUSION
Serbia). The questionnaire is modified for the aims o i o
of the research.. The main aim of this research was questioning

) . . the influence of socio-family circumstances on
Questionnaire for pupil’s of elementary schoolelementary school pupil’s success. It is presumed

higher grades that socio-family circumstances have a great

1.What is the educational qualification of your|anuence on school success. Children from poor

parents? families have lower achievements in school

Father: a) unfinished elementary school because of the lack of educational materials, lower
b) finished elementary school parental education, etc.

c) finished high school

17



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

In order to improve the success of pupils, it is
desirable that each school provide spaces with thg
necessary educational materials which would help
that pupils, especially those from poor families tqZ]
use them for the aims of education. It is also
necessary to organize some seminars and
workshops for parents, which can help then¥!
educate their children, and realize what is their
role in the school systent is recommended to
maintain parent-teacher meetings, but on the other
hand, the interest of parents for these activities
must be present, so there could be achieved go&d
results. (6]

(7]
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Abstract — By introducing the information technologes in teaching has not changed for centuries (changes

racitional teaching. The use of information technobgy i N2ve happened, but in the essence the principle is
g- dy still the same).

the teaching process encourages the improvement tife

quality of teaching. The application of information The traditional teaching is the most common
technology at higher education institutions in Rephlic of

Srpska has great significance and important educatnal frontal form of .WOI‘k Wlth_ a strong function of
effects for both teachers and students. teachers lecturing and it leaves no space for
interaction between students or leaves time for
independent activities of students in the function
of better realization of teaching contents. Teaghin
Information technology (IT) is a technology js usually formalized, verbalized and for pupils
that uses computers for data collection, processingard to understand, which reduces the durability of

storage,  protection and  transmission  oknowledge and ability to use theories in real life.
information. The term information technology is

associated with communication technology as HOWwever, in the last ten years, massive use of
today it is impossible to operate with the computefOMPUters in schools created conditions for better
if it is not connected to a network, and so thenter educational technology innovations. Multimedia

information and communication technologiesProd9rams designed for personal computers offer us
(Eng. Information  and Communications & variety of options for electronic book_s with text
Technology - ICT) is introduced. images, animations, sqund and movies, so that
students can progress independently in mastering
Higher education is neither technical northe syllabus, they can return the content that they
economic issue, but above all, a matter of survivahre not clear enough to receive feedback and
the question of development opportunities angdditional information in accordance with their
prospects for freedom and happiness — ofapabilities and interests. Interactivity and dyali
individual, communities and nations. [10] Theof the presented material by using multimedia and
reform of the higher education should be &gypertext provides much more extensive facilities

development imperative. For this reason, the aiffh comparison to teaching that takes place in
is to change the content of education in generafaditional classrooms.

and particularly in higher education. The main task

of higher education is that young people are . THE DEVELOPMENTCONCEPT OF
professionally trained for work that they will INFORMATION TECHNOLOGY
encounter later. It should never neglect the shapin

of the young man as a person, as well as hisbilit . By using the information t_echnolog_y, the_ main
in the future to constantly build its social anddldaCtIC concept gets extensive form in which the

professional knowledge reversible routes, apart from students, professors
' and teaching content equally participate in
The problem of the entire educational system ignformation technology methods, forms and

that over time the volume of material that theprinciples that change the educational paradigm.
student must adopt has increased and a way pfg.2.

l. INTRODUCTION
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The new educational paradigm is orientedorm, to the application of information technology
towards the students, which is located in theén the teaching process.

center, while is surrounded with learning resources . "
both in terms of time and place and ways of Information technology represents the "study,

learnin design, development, implementation and support
9. or management of computer information systems,
Digitalization of existing scripts or textbook software applications and hardware." [6]
studgn_t_s come easily to the Ie_‘arnlng materials. The Under the information technologies in
possibility of faster searching throughout the

textbook increases the importance in exploitin theducation, the study of characteristics and
. ; portal plorting %ossibilities of electronic information resources
teaching material. Materials in electronic form

ease students the process of facilitates routi and adequate implementation of modern didactic
. ne p . "Redia in the function of innovating technology
operations copying and formatting, because f

(0) . . . .
these purposes they use software tools. {eachlng and learning, is considered.
The educational process, which is carried out
with the help of information and communication

[ Student ] technologies in practice, can be found under the
term e-learning. E-learning can be characterized as
$ a way of learning using information technology, as
the performance of educational process with the
formatione help of information technology or as
ELECTRONICAL aided learning.

Kisyicna Nastava uz Hibridna
B nastava C
Profesor Nastavni sadrzaj (f26) pomac IC nastava

e-learning

Figure 1. Pedagogical paradigm of teaching I iitene na dafjiny
Figure 2. E-learning

T:EIEHNETESEEI;:\T'?;%NHﬁ'(:;'vFI’gch:Egs The _installation _of _application programs,
networking and engineering computer hardware,
The more powerful, more minimized, simplerdesigning software and databases, as well as
to manage and cheaper information technologdesigning complex computer networks and
brings great changes in education. information systems belong to the domain of

The teaching process at higher education is iffiformation technology. The application —of
between of constant organizational changes arfgformation technology in education is crucial,
changing technologies of educational work Pecause proper acceptance and understanding of

Innovation in teaching is a novelty introduced into"€ concept of information and communication
the educational reality. technologies, and the creation and implementation

of partial segments, represents one of the
In the educational process, information andmperatives of modern society ready to respond to
communication technologies represent a veryhe demands of the modern age. Results of
important part. Information technologies  goprevious studies show clear benefits of ICT in the
through all areas of school work and activitiesteaching process compared to traditional teaching,
both in the field of administrative Work, both in terms of quantity and in terms of the
communication, archiving data in electronic form,qua”ty of the acquired knowledge, its durability
to the application of information technology in theangd applicability, and greater engagement in the
teaching processin the educational procesgearning process, the development of abstract
information and communication technologiesthinking, the ability to process learning, the il
represent a very important part. Informationo grasp, solving the problems and creative

technologies go through all areas of school workotential, which effectively puts knowledge of the
and aCt|V|t|eS, both in the field of a.dm|n|Strat|Vedevelopment of human Capabilitiesl [7]

work, communication, archiving data in electronic o L
More frequent application of digital

technology, application software, as well as greate
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representation of multimedia classrooms abf the education system, in accordance with the
universities in the Republic of Srpska, testifies o tasks that are performed in the system.

more and more improved and moder teaching Since information systems are expected to

Process. provide the basis for the execution of various $ask
Based on its implementation, informationand requirements that participants set to the
technology in the teaching process, ensures tingystem. Thus there is a need for complex and
and relevant information provided by monitoringefficient information technologies required to
implementation of the education process, andesign, construction and operation of information
making time significant decisions, as well as thesystems. [5]
high standard of teaching staff and students during
their education in part of creating, storing anc|m
sharing information and knowledge.

Information technologies have become an
portant element in the development of society,
and therefore the recognition of the need to apply

The use of information technology in higherin the management of higher education institutions
education is aimed to modernize the existings one of the key factors in the further developmen
technology, monitor new processes, and youngnd inclusion in the modern trends of modern
professionals which are educated in accordan®ciety.

with the needs of society and the economy. Strengthening of information structures in the

The current trends in the introduction ofFaculty of Transportation in Doboj contributed to
information technology show that their use hashe purchase of new computers for computer
been to maintain a higher concentration of student®oms, classrooms, a library, and fixed projector,
compared to the traditional way of teaching. Therojection screen, personnel and group printers
traditional form of teaching, where the lecture ighat enable easier teaching at this University
the central part of the teaching process, isrganizational unit.
undergoing through changes by introducing Digital

information technology in teaching. and  media competence, the

development of educational portals, establishing
Computer devices enable a completely differenbnline services, development of platforms and
organization of teaching and educational workeducational materials related to the curriculum,
appropriate abilities and interests of each styderetermining the virtual learning context, the
then provide better and more efficient, emissionpossibility of electronic exam application and
transmission and absorption of knowledgeapplication of electronic student identification
Experiments have also shown that in terms ofards represent different aspects of the integratio
quality and quantity of acquired knowledge, theof information and communication technologies in
durability of that knowledge, teaching and learninghe organization of instruction in higher education
with computers is more effective than traditionalinstitutions, making it more efficient, better
teaching. quality, most innovative and globally relevant. The
Computer teaching and learning is suitable t(g;radualnesst ?nhq h congnwti( n t.te(;l.ucatl(f)n
the development of abstract thinking, enab”nthanagelmen tot' '9 ?r eftuca lon 'In‘?.' um_nsthor
planning direction and individual progress in € Impiementation of sottware Solutions in the
acquiring knowledge. management of universities, as We_II as Monitoring
and Evaluation of ICT strategy project at the level
of the education system are based on the
implementation of ICT and new pedagogical
paradigms in higher education.

IV. THEIMPROVEMENT OF THEEDUCATION
PROCESS BYAPPLICATION OFINFORMATION
TECHNOLOGY ONORGANIZATIONAL UNITS OF

THE UNIVERSITY OF EAST SARAJEVO
V. CONCLUSION

The application of information technologies in The teaching system will inevitably have to be

organizational units of the University of East . ) .
Sarajevo can be seen in all segments of th%dapted to the changes in education which have

organization starting from the management tillfen;ﬁ:]go?g frOTT]e t&eainlnggeenciﬁ/e O(f)f 'ir;ft?grgjé'i?]n
teaching process. ay- ) g

information and communication technology in the
The need for the use of information technologyeducational process is fast, accurate and reliable

in various faculties are reflected in the posdiili knowledge acquisition.

of covering all information flows in the managing
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equipment
classroom”, as well as ongoing training an

with
them

classrooms
turning

Equipping

and into

computer [4]
"digital

#

development of teachers to use such classrooms
create the necessary preconditions for massive use
of information communication technology in theg
teaching process. Application of informational and

communication technologies has its place in th&]
modern classroom. Today's generations of stude
are computer competence and have shown great
interest in the use of modern technology.

(1
(2

(3]
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Abstract - In this paper the author has shown a resarch I. THEORETICAL RESEARCH
performed in Primary School “Stojan Novakovic” in )
Sabac this March (2015), when pre-school assessmait For the purpose of establishment and

future first year primary school children is also arried  demonstration of a relation of specific segment of
out. This paper represents the overview of parents’ population or a particular individual to various

attitudes and opinions as well as of findings of mearch . . .
about primary school starting age. social matters, their attitudes about such matters

Starting from a hypothesis that parents are againsthe  are determined.

premature start of primary schooling, a survey of @rents . - . .
was performed, and its findings have confirmed our Attitudes are willingness to react either in an

assumptions. affirmative of negative manner to specific kinds of
facilities or events Or Nikola Rot, Osnovi
I~ INTRODUCTION socijalne  psihologije, Beograd, Zavod za

As parents, we have a key role in theudzbenike, 1972).
development of our children. When the time |; g exactly the fact that attitudes always

comes to hand them over to their teachers, childreRgicate whether we are for or against something,
already acquired most of basic skills in a&nai makes difference between attitudes and
successful manner. A happy, self-confident Ch”dpersonality traits, and they at a later stage sthew

who knows that learning is pleasure, will startnanner of someone’s behaviour. For a more
primary school easily and will be eager t0complete knowledge about attitude nature,
participate in activities. essential attitude characteristics should be pdinte

Children who start primary school this way will out.

complete it with satisfaction and huge self- Tne first atiitude characteristic is that attitudes
confidence. Whether a child can add two numberg,¢ dispositions. It means that attitudes are
or write their name is of minor importance. It iStgatres, which have their physiological-nervous
important for a child to be confident about theirhagjs and that they become emphasized once such
capabilities and skills. Among the most 'mportantphysical bases are activated which happens when

knowledge to pass on to pupils is understandingne gets in touch with events towards which they
that learning is one of huge life pleasure. If ddch 5ve an attitude.

is aware of being “capable”, they will be willing t . o

learn. If they think they are “incapable”, they wil ~ Another attitude characteristic is that they
be rejecting learning. Of course, no one doekepresent a disposition degree. Attitudes form
everything right, but if a child is assured it will based on lifetime experience. Parental attitudes

Succeed’ they will be persistent in attempts_ Se|fjetermine their behaviour towards a child as well
confidence is essential and it is much moré&s how they will raise them. Therefore, attitudes

difficult for passing on than reading and writinginfluence parents’ behaviour, and all of that
skills, and its importance is invaluable. influences a child’s behaviour, either. Parentshiwit

) ) . their attitudes also influence the development of
Compulsory education in our country is complete child’s personality.
performed through eight-year primary schooling

and is achieved depending upon circumstances and I course of human society development,
conditions in certain regions. In its characteis family (parents), as a significant factor of

general educational basis for all youth aged siRersonality development, was the subject of
and a half to fifteen. consideration of numerous scientific disciplines.

However, researches about connection between
family environment and the development of
child’s personality do not have such long tradition
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Family variables, such as family social-economischool may be detected, as well as their
status, and parental behaviour towards theinclinations and talents.

children, have beqome the subject of intense Even a child younger below the age of six may
researches worldwide during last twenty years

Parents are adult, mature people who alrea nroll school if a commission consisting of: a
possess certain social affirmation, tasks an sychologist, physician-pediatrician, pedagogue

responsibilities in our entire life. Each of them nd teacher estimate that. Sth child 1S ready to
organizes their own family life in a way that theyattend classes. The commission work is regglated
desire. can and know by Expert Manual_, _whlch, among other '_[hlr_]gs,_
' ' states that the decision of the above commission is
The first and main problem, which appears irfinal and that no complaint may be lodged against
relation to schooling, is an issue of when a clsld it. This provision was adopted in for the purpose
mature for attending classes that is primary schoaif children’s protection and increasing parents’
starting age. Our curriculum is thus set that &dchi pressure their children to start school prematurely
with average talent becomes capable of starting
primary school at the age of six and a half that if‘n
seven. It is not favourable to take into accouat th
among children of that age there are hug
individual differences in capabilities of succes$sfu
fulfilment of curriculum. Some children are
mature for admission to school at the age of si
but some of them are not ready to start school at Readiness for learning is a child’s willingness
the age of eight, eitheD¢ Marjan i Tea Kosicek — to accept training. Such willingness implies
| vase dijete je licnost, Zagreb, 1965, p.321 physical, intellectual, emotional maturity, prior

Primary school starting age is determined bfzxperlence and motivation for leaming.

two variables (pursuant to the Elementary < Physical maturity implies the existence of

The Law states that a child may start school if
ey are developed adequately mentally and
hysically. This definition implies the criteria
elated to regular school start. That is why it is
required firstly to define maturity, readiness or

)Preparedness for school.

Education Act): physical preconditions for attending classes
. : and completion of school obligations
* year of birth, that is age, and (height, weight, power of upper and lower
* maturity that is readiness, preparedness for extremities, general power, vitality, fine
school. motor skills etc.).
In accordance with our Law on Education, all * Emotional maturity implies stability of
children who turn seven by*1March of next emotions and appearance of higher
calendar year shall start school, if emotions (intellectual, moral ones).

psychophysically capable. If they are not ready, * Social maturity refers to separation from
school start is delayed for a year. If lagging behi parents, inclusion in the company of peers,

is considerable, Classifying Commission is acquisition of ~order, —acceptance of
obligations and duties, social sensitivity.

engaged. . T
* Intellectual maturity implies greater

Enrollment delay occurs in case of health attention, quality of long-term memory,
issues, being recommended by a medical specialist logical operations.
treating a child. This means that, in certain cases « Prior experience refers to acquired
when it is in a child’s best interest, pursuant to knowledge about things from surroundings
Article 23. Of the Law on Modifications and regarding natural and social phenomena.
Amendments to the Law on Education, a < Learning motivation refers to interest and
pedagogue or psychologist may postpone school curiosity about school learning. A child’s
enrollment by a year, based on the eagerness to learn at school has to be based
Multidisciplinary Commission’s opinion, which on realistic apprehension about it as well as
includes evidence on delay need as well as requirements, which will be set to them
proposed measures for additional educational, once they become pupils.
health-related or social child support in the p&rioc A child needs to know how to control their
until school start. emotions has to be capable of and ready to

By means of testing a child when enro”ingcooperate with other people, and solve conflicts in

school, possible difficulties of a future first yea & socially acceptable manner.
primary school child in learning and adjustment to

24



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

A child who is ready to start schooling has achildren. A mother from Kragujevac explained this
positive attitude towards school, and is delighteas follows: “I was not indifferent about what | il
about it as evidence that they are grown-up anfind out from a psychologist. | have always
mature. Such attitude should be supported sincedbnsidered my child smart, but | was not sure. He
facilitates learning, acceptance of obligations and still my child therefore; it can happen thatism
overcoming the difficulties. something. When | found out that he had had

A child does not need to be specially Ioreparechellent test results, | felt somehow relieved.”

for starting school. Before starting school, ac¢hil  Primary school starting age differs in
does not have to be able to read, write, calculatesurrounding countries in comparison with our
they will learn that at school, that is why thegrst country. For instance, in the Republic of Croatia,
school. children start school if they are six by Aprif' 1
current year, and primary school lasts for eight

A pre-school child should have certain
years.

knowledge and skills, but they are not learn
through the imposition of learning but through In the Republic of B&H, children start primary
play and talks in everyday life situations. Thisschool at the age of six and it lasts for nine gear
includes: graph motor skills, concept of figure
value, speech and vocabulary, acquired skills oé
reading and writing, time and space orientation.

In Slovenia, children start primary school at the
ge of six and it lasts for nine years, as well.

All maturity aspects interact with each other In accordance with researches of Golubovic S.,
y asp Rudic S., Rapaic D Connection of Risk Factors at

and each of them is equally important, MeaniNgs; th with Manifestation of Development Problems
each of them can cause problems if it fails toleac

. ) . . and School Start Delayhe greatest percentage of
a required level in relation to school requirements delayed school starts represents children born

In the context of the above review, an issue opreterm.
groundedness of predictions and expectations is
imposed, as well as of possible problems ir}

: . . . e
connection with children starting school.

Descriptive method will be used in this
search.

Descriptive method refers to the description of
edagogic phenomena. Descriptive method
rovides an insight into current state, that igigen
perform screening of descriptive research
ject matter. By this method, facts are stated as
well as things to which such facts refer.

Based on the researches performed at schools

the following areas of possible problems have 'As many methodologists believe, range and
been identifigd' P P tharacter of descriptive method is conditioned by

the answer to four key questions:

However, problems are possible and they reall
exist, but they are hard to notice. They are ofte
minimized because they are compared with scho
success, which is, for many people, the mosg

C I e - ub
significant indicator of school training efficiency

> ool : What will be described during the
2. a school expert associate (a pedagogue or research
3 gsgﬁrdc"og'sﬂ’ 2. How long will the research subject matter
4 ateacher and will be described,

' ’ 3. How the research subject matter will be
5. school.

described, that is researched,
Why a thing described and what is is the
objective of performed descriptive
research.
As with other pedagogical researches, on
selection and definition of the subject matter,
To which extent are parents interested irobjective, tasks, hypotheses and variables of a
premature school start or regular school start?  research, an answer needs to be given to some
predefined questions. It is the first task in every

For many parents, marks given by : .
: search (the first stage, content of the first
psychologists or pedagogues have a great aumorﬁ%ientific-résearch projecg[) so is in the oneirgy
and may considerably shape their apprehensio% ’

about capabilities and personality of their own" descriptive method. If a precise and clear

Pedagogues have been dealing with an issue of
primary school starting age for a long time.
Parents themselves have different opinions and
attitudes towards this issue. That is why we have
faced a problem of this research:

25



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

answer is given to such questions, then it woulduture first year primary school children is also
not be difficult to answer the following ones carried out.
either: on what kind of sample will the facts be

collected, how will they look like in terms of thei A research sample is a final part of basic set for

‘%he purpose of the examination of a specific

identified, classified, arranged and processed. eature Gojkov, Krulj, Kundacina, 2002, p.24
Descriptive method is not limited only to i. RESEARCHFINDINGS

description, collection and arrangement of data, In our research, sample includes parents whose

but it also includes comparison and confrontationghildren belong to classes in central school “$toja

valuation and interpretation of dataVithin ~ Novakovic” Sabac as well as in suburban and rural

descriptive method, in the collection ofschool departments in: Letnjikovac, Pocerski
empirical facts we used techniques,P”Ci”OViC and Gornja Vranjska.Sample data are

procedures and instruments (questionnaireSNOWn in below tables. Presented data clearly
scales, tables) shows that this is a deliberate sample, which we
' ' chose at our sole discretion.
Within a single research method, various
procedures or techniques (manners in a narrowéf\B'-E 1. STRUCTURE OFPARENTS SAMPLE BY TERRITORIAL UNITS

sense) of research work are applied. TechnigyiesPrimary School Territorial Unit Number of %
i ; H ; a Participants

allow th(_a attainment of a set objective in Stojan Novakovic' ~ Sabac % 56

SyStemaUC and planned way. “Stojan Novakovic” — Letnjikovac 65 65
. . . “Stojan Novakovic” — Pocerski 7 7

The questionnaire we created is a reseaich Pricinovic

instrument, which was used within surveying as a “Stojan Novakovic” - Gomja 8 8

research technique. Surveying is such reseat:r‘h Vra;JSka 50 o

procedure (technique) in which participants are

asked some queStlonS to which they are to prOVIdeTABLE 2. STRUCTURE OFRESEARCHSAMPLE BY EDUCATION AND

their answers. Questions are in written. The SeEx

answers provide facts (data) which refer to subject ., .ion of — Sex — ot

matter of research. Parents o
The collection of facts is performed with equa| Primary School 4 5 9

guestions. Participants are asked questions ab@Wecondary Schoo 25 28 53

matters supposedly known to. them and t.hey arer 3 5 o
requested (by means of suitable questions) 10 secondary
provide facts they are familiar with. With such|___Education
questionnaires, objective data (facts) arg Higher Education
collected). s 100

11 6 17

Types of survey questions, i.e. questionnaires: TABLE 3. STRUCTURE OFRESEARCHSAMPLE BY AGE

a. closed-ended (all possible answerg Age of Parents Number of %
are provided) Participants
b. open-ended 26-30 40 40
c. combined questions. 31.35 31 31
The questionnaire defines parental attitudes; 3640 5% 52
opinions and beliefs about primary school starting
age. 41-45 7 7

Population is determination who is the research z 100

subject matter and in what manner. Basic
statistical approach — population from which we TABLE 4. STRUCTURE OFRESEARCHSAMPLE BY SCHOOLAREA

chose statistical units for the research sample Area Number of %
includes parents of future first year primaghool Participants
hildren who belong to the territory of Primary Urban — Sabac 20 20
c _ g 1o the Yy Y Suburban — Letnjikovac 65 65
School “Stojan Novakovic” in Sabac, in course ¢f Rural - Pocerski Pricinovic 7 7
this March (2015), when pre-school assessment_of Rural — Gomja Vranjska 8 1008
s
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TABLE 5. PARENTAL ATTITUDES ABOUT PRIMARY SCHOOL STARTING
AGE INVIEW OF SEX

TABLE 10.PARENTAL ATTITUDES ABOUT PRIMARY SCHOOL
STARTING AGE IN VIEW OF PREVIOUSLY ACQUIRED EXPERIENCE

Parental Attitudes about Primary Schoo

Sex Starting Age Total

supporting supporting

regular school| neutral premature

start school start
Male 40 2 5 47
Female 47 / 6 53
Total 87 2 11 100

TABLE 6. PARENTAL ATTITUDES ABOUT PRIMARY SCHOOL STARTING
AGE INVIEW OF EDUCATION OF PARENTS

Parental Attitudes about Primary Schod|
Education of Starting Age in View of Education of | Total
Parents Parents
supporting supporting
regular school| neutral premature
start school start
Primary 4 1 4 9
School
Secondary 45 1 7 53
School
Three-Year 21 / / 21
Post-
Secondary
Education
Higher 17 / / 17
Education
Total 87 2 11 100

TABLE 7. PARENTAL ATTITUDES ABOUTPRIMARY SCHOOL STARTING
AGE INVIEW OF AGE OFPARENTS

Parental Attitudes about Primary School
Age of Starting Age in View of Age of Parents | Total
Parents supporting supporting
regular neutral premature
school start school start
26-30 32 1 7 40
31-35 27 / 4 31
36-40 21 1 / 22
41-45 7 / / 7
Total 87 2 11 100

TABLE 8. PARENTAL ATTITUDES ABOUTPRIMARY SCHOOL STARTING
AGE INVIEW OF SCHOOL AREA

Parental Attitudes about Primary School
School Starting Age
Area supporting supporting | Total

regular neutral premature

school school start

start
Urban 19 1 / 20
Suburban 62 1 2 65

Rural 6 / 9 15
Total 87 2 11 100

TABLE 9. PARENTAL ATTITUDES ABOUT PRIMARY SCHOOL STARTING
AGE INVIEW OF PARENTS LOCATION

Parental Attitudes about Primary Schoqg

Starting Age
Parents’ supporting supporting Total
Location regular neutral premature
school start school start
Urban Area 14 1 / 15
Suburban 67 1 2 70
Area
Rural Area 6 / 9 15
Total 87 2 11 100

Parental Attitudes about Primarny
. School Starting Age
Previously supportin supportin
Acquired rzpularg neutral rgfnaturg Total
Experience 9 P
school school
start start
YES 41 / / 41
NO 47 1 11 59
Total 88 1 11 100
V. CONCLUSION

Research findings have shown that 87% of parents
support school start at the age of six and a hatf t

is seven, which proves our hypothesis that the
majority of parents does not support premature
school start.

Sub-hypothesis 1t-is assumed that there is no
statistically significant difference among parents
in parental attitudes about primary school starting
age in view of sex Research has confirmed this
sub-hypothesis since 40% and 47% of males and
females respectively support regular school start.

Sub-hypothesis 2. There is no statistically
significant difference among parents in parental
attitudes about primary school starting age in view
of age- In accordance with data presented in Table
7, we can see that 80% of parents (age 26-30),
87% of parents (age 31-45), 95% of parents (age
36-40) and 100% of parents do not support
premature school start and there are no significant
differences in view of age.

Sub-hypothesis 3.-There is a statistically
significant difference among parents in parental
attitudes about primary school starting age in view
of education— Research findings confirm this
claim since only parents with primary and
secondary education support premature school
start, as shown by findings presented in Table 6.

Sub-hypothesis 4.-There is a statistically
significant difference among parents in parental
attitudes about primary school starting age in view
of school area— This sub-hypothesis has been
confirmed, as shown by research findings
presented in Table 8, i.e. even 60% of parents
whose children attend a rural school support
premature school start.

Sub-hypothesis 5.-There is a statistically
significant difference among parents in parental
attitudes about primary school starting age in view
of parents’ locatiornt This sub-hypothesis has been
confirmed, as shown by research findings i.e.
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81,82% (rural area) and 17,18% (suburban area) of
parents support premature school start. [

Sub-hypothesis 6. There is a statistically [2]
significant difference among parents in parental®!
attitudes about primary school starting age in viewy,
of previously acquired experience This sub-
hypothesis has been confirmed, as shown in Tabld
10, since all parents with previously acquired
experience did not support premature school startlé!

From psychological aspect, such researcH]
findings are interpreted in a way that parentskhing;
that their children will achieve more than parents
themselves will, if the children start schoolﬁ]o]
prematurely. Of course, such attitude is not
grounded, for numerous reasons, which arB!
indicated among the criteria for measurement ofi2]
child’'s readiness to start school.

28

REFERENCES

Muzi¢,V., , Metodologija pedagoskog istraZzivanja“, Java,
IGKRO ,Svijetlost*, 1979.

Doroti Einon, Rano &enje , Zmaj, Novi Sad, 2003.

Dr Nikola Rot, Osnovi socijalne psihologije, Beody&avod za
udzbenike, 1972.

Bandur, V. i Potkonjak, N., ,,Metodologija pedagogije’,
Beograd, Savez pedagoskih drustava Jugoslavij®. 199
Gojkov, G., Krulj, R. i Kund&ina, M., ,,Leksikon pedagoske
metodologije" , VrSac, ViSa Skola za obrazovangspit&a,
2002.

Ivi¢, 1., Novak, J., Atanackotj i ASkovi¢,M., ,, Razvojna
mapa", Kreativni centar, 2002.

KoSicek, M. i KoStek, T., ,, | vaSe dijete jechost" , Zagreb,
1965

Mitrovi¢, M., ,,Mama i tata polaze u Skolu" , Beograd,ieni
centar, 2007.

li¢, M. ,, Porodéna pedagogija" , Mostar , 2010
Smiljani-Colanovi, V., ,, Gotovost dece za polazak u 3kolu, od
¢ega zavisi i kako se utimje", Casopis ,,Psihologija”, 1969.
Levin Pernu-Vernej, ,,Moje dete dai dobardak”, Kultura,
1970.

Golubovi S., Rudé S., Rapai D., “Povezanost prisustva
faktora rizika na réenju sa ispoljavanjem problema u razvoju i
odlaganjem polaska u Skolu”, Pedagogija , 2008



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia
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Abstract — The paper presents the application of |essons, tests and collaborative moduliEsum,
association rules in detecting users’ behaviour ptrns in wiki, chat)
online environments. The research was done within ' ’

Moodle LMS. Results show the significance of data ming There have also been numerous researches
techniques in the organization of teaching. regarding the application of rule association ia th
problems of e-learning.

| INTRODUCTION According to [2], the focus is on is the

Data growth in certain processes brings fortipossibility of successful application of associatio
the need for the data analysis and detectingiles mining in research problems related to e-
behaviour patterns. General solution for thidearning. In this research, the previously
problem is data mining techniques. According tamentioned model has been used to show rare
[1], data mining presents detecting useful patterngssociation rules when gathering student usage
of behaviour or connections in large amount otiata from a Moodle system. The relevant results

data. have been presented in the comparison among
Association rules introduce one of theSeveral frequent and rare association rule-mining
techniques for detecting behaviour patterns, whicA!90rthms.

is most frequently applied in shopping. The task of Furthermore, the authors in [3] suggest the
the association in data mining is to set rulesatad application of association rules in the
basis. The association is known as the analysis ehvironments for e-learning through descriptive
consumer basket and it is aimed to detect rulasxamples and the conclusions arising from them.
according to which the links between two
attributes are created. The association does not

contain any in advance defined output attribute<® . ; ;
but every attribute can be both the cause and t e association rules can be applied appropriately.

effect of the revealed rule. The principle of the € mentloned .research. IS a'm'?d to analyse USETS
association is  IF attribute A THEN attribute B,behawour, provide help in learning evaluation and

and the significance of the rule is determine
based on Support and Confidence. The Support is

proportional part of the sample members who IIl. - RESEARCHMETHODOLOGY
satisfy certain rule (No. of satisfying .~

members/total No. of members), whereas thé' Participants

Confidence shows the proportion of the members Res_earch _particivpants are students of Faculty of
who possess both attribute A and attribute B. Technical Science€acak who are also the users

_ o of Moodle system for managing e-learning.
In this paper, the association rules are used f@fyrrently, the number of active users is

domain of e-learning. At universities, it is thepjpgodle System) approximately covers 150
learning management system (LMS) that has begyrses.

most frequently used in the last decade. This
system provides numerous possibilites folg. Research Objective
organization of teaching through various forms of

Research specificity presented in [4] is related
the new approach of pre-processing data, so that

dmprove the structure of SCORM content.

Research objective refers to determining the
possibility for the application of rule associatiion
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the problems of e-learningn addition to this, the | stuctwre « As
research objective relates to establishing 3 Microsoft_Association Rules
connections between the modules and cours¢ [En Aktivnost 4] Input
activities. 2} Broj Studenata 4Z] Input
) o o #, DanIme 4Z] Input
The modules imply |nd|_V|duaI possibilities A Godina £ put
provided by LMS and available to users. An 4 wkuss 47 Input
example for this can be forum, lesson, wiki... #] 1dPristup ] Key
A . . BM =] Input
Activities include the actions that users & M= 4 Inpu
. i ... . Zh Modul £ PredictOnly
perform, for example viewing, editing, deleting...
Zh sat 42] Input

C. Research Tasks

The research has been conducted through
particular tasks, which enable the realizationheft  Figure 1 shows the structure and the name of

Figure 1.  Structure of 'association rules' model

set objectives. the model (AS). As far as the structure is
concerned, the list of attributes is availableywa$

The research tasks are as follows: as the view of input, output and the attribute gein

Data Collection predicted. In this research, the module is the

, attribute, which is being predicted.
Data Selection

Evaluation of the created model has been

Creation ofassociation rulesmodel performed through lift chart.

Analysis Lift chart measures the model efficiency
Discussion of the results calculating the difference between the results
obtained with the aid of the model and without the
. RESEARCHRESULTS ANDDISCUSSION model. The results obtained without the model are

The research results have been shown in tbased on randomly selected records. Lift chart is
. : r1?3ed for graphic representation of the
previously mentioned tasks.

improvement provided byanalysis data'model.
A Data Collection The graph represents the comparison of predictjon
accuracy among all models, in order to determine
Thg data have been cpllected from the Serv§feneral prediction accuracy, or prediction
on which the Moodle learning management systefgccyracy for a particular value. Result comparison
is located. Moodle LMS provides the possibility t0jn the |ift chart for various models brings about
export records regarding the users' activities iRqditional information regarding the type of the

many formats. The following format .csv has beenygdel best for specific research problem.

selected. _ _ _
Figure 2 presents the main parts of lift chart.

B. Data Selection

Taking into consideration the number of the
created electronic courses on the Moodle platforn /e
(itlab.ftn.kg.ac.rs), all courses besides the caurse pesnn misn, moesabava
intended for entrance exam preparation and degre b
finals have been selected.

o0 i X

PE3YIITAT (%)

L

Mot -~ K

Lobria ce b 4.~ OCHOBHA MHMIA
: 3

C. Model creation, evaluation and testing peprar

In this paper, we used the association rule: 2|/
technique. The model was created and evaluated
Microsoft Visual Studio 2010 [5] environment, but : - #
it was tested within Microsoft SQI Server oo 20| LUTGAHATIOTYMALIIA (%
Management Studio [6].

. .. Figure 2. Main parts of lift chart [7]
Figure 1 shows the structure @ssociation

rules model. According to the shown example, the principal
line presents the prediction in the random sample
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in which, i.e. in the sample of 20% of populationimprovement provided by data mining model for a
the achieved result is 20%. This result relates tspecific value is presented for the target value.
typical return data optalned without the applicatio Figure 3 presents the lift chart for the
of any data analysis model, and based on th

erformed research.
presented example 1. The presented chalrt
presupposes that certain target value was set.
Model evaluation is performed and the

Data Mining Lift Chart for Mining Structure: AS
100

S0

80

&0 —

50

Population Correct %

V] 10 20 30 40 50 &0 70 80 S0 100

Overall Population %

Figure 3.  Lift chart

In the previously mentioned type of chartconducting), in this case of 50%, we can reduce
(without aimed value of the output attribute)cost and choose a part of the sample. By applying
principal line does not exist. Nevertheless, thelata mining model, a significant improvement can
ideal line and the line regarding the created moddde achieved in comparison with random module
are displayed. selection.

In Figure 3, the ideal line is marked with blue Testing of the models has been conducted
colour, while red denotes actual accuracy ofvithin Microsoft Visual Studio and Microsoft
prediction. Legend was given in the separate paB8QL Server Management Studio.

(Figure 4), according to which the accuracy of the

created model can be analysed. Figure 5 and Figure 6 show some of the results

from the environment Microsoft Visual Studio.
Series, Model Score  Population correct
AS 091 49.98%
Ideal Model 50.00%

Figure 4.  Legend for analysis of accuracy

According to the results from the presentec
table, the following can be concluded: out of 50%
of the total tested population, 49,98% is accuyatel
predicted by the created data-mining model
Considering the fact that the ideal model of 50%
of population predicts 50% of the cases, the
created model has deviation of 0.02% from the
ideal, thus it can be considered very accurate. Figure 5.  View of connection between modules and activities

Vertical line in the chart is on 50%, as well asFigure 5 presents the connection between each of
the results in legend for the analysis of accuracyhe module and possible/probable activities. Figure
The vertical line can be moved causing the changg gives insight into individual cases. A group of
in legend results. In this research, the result® haitems in a case is called an itemset. An assoaqiatio
been presented for 50% of population. Asmodel consists of a series of itemsets and the rule
described in Example 1 (target group for campaigthat describe how those items are grouped together
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within the cases. The algorithm identifies the sule

which can be used for predicting the future
attribute values compared to the modules,
depending on the existing ones.

Figure 6 presents some of the obtained results.

T Probability Importance Rule
1,000 [ X3
1,000 | X3
1,000 I
1,000 [ H3E
1,000 [ HE3E
1,000 [ H3E
1,000 [ HE3E
1,000 [ BEgE
1.000 I -
1,000 [ EEE
1.000 -
1,000 [ pERE
1.000 I - -
1,000 I -
4 I

Aktivnost = submit, Dan Ime = sreda -» Modul = questionnaire
Alktivnost = submit, Id Kursa = 84 - 111 -> Modul = guestionnaire
Aktivnost = submit, Mesec == 10 -> Modul = questionnaire
Aktivnost = submit, Sat = 14 - 18 -> Modul = questionnaire
Aktivnost = submit, Mesec < 4 -» Madul = guestionnaire

Aktivnost = submit, Sat = 10 - 14 -> Modul = questionnaire
Aktivnost = submit, Sat == 18 -» Modul = questionnaire

Aktivnost = submit, Id Kursa = 22 - 84 -» Modul = guestionnaire
Aktivnost = submit, Godina = 2011 - 2013 -=> Modul = questionnaire
Aktivnost = add contact -= Modul = message

Aktivnost = add contact, Dan Ime = petak ->= Modul = message
Aktivmost = add contact, Sat = 7 - 10 -> Modul = message
Aktivnost = add contact, Dan Ime = ponedeljak -> Madul = message
Aktivnost = add contact. Dan Ime = utorak - Modul = messaage

Figure 6.

Besides some of the rules, Figure 6 shows thgroject

importance and probability.

For example, for the rule Activity=submit,
DayName=Wednesday-> Module=questionnaire,
probability is 100%, and the importance is 2.621.

The importance is designed to measure th[é]
usefulness of a rule. Although the probability that
a rule will occur may be high, the usefulness ef th (2]
rule may be insignificant in itself. The importance
column addresses this. The greater the importance,
the more important the rule is. 3]

IV. CONCLUSION

Taking into consideration the obtained resultsj4]
we can draw conclusions on the possibilities of the
application of association rule mining in the
problems of e-learning. The results reveal the links)
between modules and activities and they give rules
with individual attribute values. Future work
regardscreating the questionnaire for predicting
future patterns of users' behaviour via the created
model. (7]
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Abstract - One of the most outstanding social thedsts of
the 20" century is undeniably the ltalian writer and
politician Antonio Gramsci (1891-1937). In additionto the
fact that he theorized social issues, he provided@ncrete
solution regarding certain social phenomena that athe
time were virtually unrecognized as such. “Hegemony
“Ideology”, and “Organic Intellectuals” are only some of
the terms coined by Gramsci that are used today in
numerous contexts and for different purposes. It ibeyond
questioning that Gramsci had a global impact on saal
sciences. The influences of his social theory areelv
recognized and broadly accepted in the field of edation
as well.

In order to examine more closely some of Gramsci's
influences on education we will demonstrate several
articles on educational scholarship that clearly sbw this
influence through the way these specific social tbeists
analyze, examine and interpret educational phenomenin
different societies. In order to accomplish this ptpose, the
article provides an overview of articles which weréeavily
influenced by Gramsci’s work in educational context This
comes as a result of the attempt to understand anthake
sense of certain social phenomena by offering restic
solutions to issues pertaining to society.

l. INTRODUCTION

All of the social theorists | have examined untin
have been exceptional
undoubtedly present their individual analysis ofiab

in their own way. They

articles on educational scholarship that clearlgvwsh
this influence through the way these specific docia
theorists analyze, examine and interpret educdtiona
phenomena in different societies. In order to
accomplish this purpose let us look at:

1. HEGEMONY, RESISTANCE AND THE
PARADOX OF EDUCATIONAL REFORM - HENRY A.
GIROUX

This particular article reveals, in all probabilithe
finest example of the application and reflection of
Gramsci’'s social theory. In it Giroux draws attentito
specific issues concerning the structure of thaéespc
such as: power, culture, hegemony, as well as ¢idaca
and how these interrelate in the society with tine af
maintaining the existing reproductive model.

“The point here is that there are some
serious deficiencies in existing
theories of reproduction, the most
important of which is the refusal to

posit a form of critique that
demonstrates the theoretical and
practical importance of counter-

hegemonic struggles both within and
outside of the sphere of schooling.”

(P-3)

This paragraph unmistakably exemplifies the

phenomena which naturally vary from case to caseapplication of Gramsci's theory on educational aspe

While some of these theorists were keener

OIGiroux identifies that the lack of transformativedels

hypothesizing social phenomena, others endeavared in schools and societies enables hegemony to peeser
make sense of certain social phenomena by offeringhe current situation of educational, politicalpeomic

realistic solutions to issues pertaining to society

One of the most outstanding social theorists of th
20" century is undeniably the Italian writer and

politician Antonio Gramsci (1891-1937). In addititm
the fact that he theorized social issues, he peavid

and social reproduction. This is also very similar

é}-ramsci’s theory and critique of the bureaucratic

Centralism of bourgeoisie hegemony and the impact o
social reproduction as not challenging to the est
order.

concrete solution regarding certain social phen@men Like Gramsci, Giroux seeks ways to improve the
that at the time were virtually unrecognized ashsuc current social situation by questioning the various
“Hegemony”, “Ideology”, and “Organic Intellectuals” models used for the social governance of capitalist
are only some of the terms coined by Gramsci that a societies. Giroux uses the model of raising
used today in numerous contexts and for differentonsciousness among the oppressed strata as neeans t
purposes. It is beyond questioning that Gramsci &ad challenge the internalized hegemony. In an edugatio
global impact on social sciences. The influencekisf aspect, he sees the development of a radical thafory
social theory are well recognized and broadly ammep education as a way of challenging the existing aoci

in the field of education as well. model.

In order to examine more closely some of Gramsci’'s “Theory of pedagogy that accounts for
influences on education we will demonstrate severalelationship between structure and intentionalitytioe

the
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one hand, and point to the need for a connectiowhere | somewhat agree and disagree with him.deagr
between critical theory and social action in tHeeot (p  with his claim that:

4) “In other words, objective structures

Radical pedagogy does indeed have the potential to (language, school, and economics)
increase awareness and decode the interplay ofrpowe tent to produce dispositions, which, in
hegemony, ideology and education as ways of egistin turn, structure social experiences that
social reproduction. These social theorists moreove produce the same  objective
introduce various ways of resistance to the cortsig structures.”
models in the society, as well as define and qoiestie In other words what he is stating is that “habitus”
state of duality in the reinforcing or criticizirexisting  operates and functions as another way of hegemonic
models. reproduction. This is contradictory to my opini@mce

However, at this stage | am asking what is the roléf a person becomes more educated, more culturally

; . : aware (speaks different languages, knows different
of the radical pedagogy here? Does it play a redtiva . cultures etc.) he or she is more likely to be caitiof

or a transformative role? And which one of these i . " L o
ey 3he social, political and economic circumstancesis
more relevant to oppose the existing social

reproduction? country.

Giroux's answer would probably be that radical Il BEYOND NEOLIBERALISM IN EDUCATION -
pedagogy is both reformative and transformativeil&/h GANDIN AND APPLE
the reformist character of radical pedagogy is dnly This article is yet another example of applicatidn

changing people’s minds concerning the currentsramsci's hegemonic social theory. The article riyea

situation, is this enough to completely transform &jemonstrates how articulation, disarticulation and
society? Apparently not, in order for radical pest@ rearticulating are necessary in reestablishing and
to achieve its goal it needs to have a transfoneati redefining the socially oppressed and marginalized

character as well. classes of a society as well as referring the stme
“Similarly the ultimate goal of radical education.
pedagogy is not simply one of One of the ways of achieving this reestablishing an
changing people’s consciousness or redefining is through the Citizen School project:
of restructuring schools along more .
democratic principles; such aims are If we are to understand the case of
important but are reformist in nature the Citizen School we have to
and incomplete when viewed within a Investigate the particular
radical problematic. At the core of rearticulations forged at this locale,
any radical pedagogy must be the aim since _part _ of the
of empowering people to work for a political/ethical/educational  project
change in the social, political and that is going on here is both to
economic structure of class based counter ~ the  neoliberal  and
power and domination” (p. 23-24) neoconservative attempts at
transforming the our common sense
In addition, Giroux further elaborates the inteefac and to build a new one much more
between hegemony, power, culture and ideology as a based on participatory principles” (p.
way of maintaining existing social structures in a 151)

favorable position of hegemonic domination over the ) o ) )

oppressed ones. His reference to Bernstein, Bayrdie ~Gandin and Apple’s idea of articulation of the

Althusser, Bowles and Gintis simply confirms thiag t Ccurrent social and educational circumstance and
social reproduction model reinforces hegemony an§uilding new ones are based on the necessity fae mo

that the same structure of education fashions botRarticipation, which is similar to Gramsci's theooy

identity and experience influencing the same way offMProving the situation of the socially marginatizen
education as well. the circle of the social reproduction. The CitiZgchool

] o project involves inclusive measures of building ewn
Giroux maintains that the current structure 0fsocia| order based on the needs of not 0n|y of the
education influences the production and consummifon dominant hegemonic strata, but inclusive of those

knowledge in a way that limits access to equahistorically and socially marginalized groups withi
education and it uses education to maintain théakoc that society.

reproductive model. _ ) _ ) . ,
This social theory finds its way into the educatamn

It is also important to stress Pierre Bourdieuswi well. It serves as an examp|e to education how a
of cultural I’eproduction as Contributing to domihan number of a|ready establishes dominant hegemonic
social reprOdUCtion. | have to state that thera [K)Int frames can be questioned and Cha”enged as well as

changed in a way that will serve the purpose of
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improving access to those previously (educatiopallyinclusion in social reproduction. In this article
marginalized members of the society. Anderson successfully demonstrates two thingst, firs
the contradiction of liberation thought, since sulira

was a part of emancipation but also was used bteg/hi

educational transformation can be possible by dingn as a tool for domination and oppression; second, he
P y 9 successfully illustrates the developmental stagés o

the _approach to design of the Cu”'cu'“’.“- Thgstlﬁaer c{rganized refusal of the ideology of the dominant
curriculum has largely evaded open discussion abo%egemony

issues concerning the society under neoliberal
circumstances. A newly designed curriculum woultl no  Hegemonic oppression by the dominant majority
only include pertinent social issues, but wouldvyie a  over African-Americans was done to maintain positio

space for open discussion, and possible solutién, @f power, enabling continuous exploitation favoring
these. White political, economic and educational dominance

But how can this function, in praxis, within
educational terms? According to Gandin and Apple

article applies to the educational dimension anthés idea of public schooling for African-Americans Segi

g]ui(r)]gsme)?rlgaailr?lc Hgﬁlliﬁ?algz‘itizég tgihZ%Ttet?g.ecttheir education as potential threat to their dortiima
P Projecle e though providing education for African-

influenced the creation of the new circumstances i'l\mericans had an emancipatory interest, it stil
education opposing the existing ones and implyiegy t overemphasized the hierarchical division and plaice

own. African-Americans and Whites in the society.
“The Citizen School created spaced in
which multicultural practices are
organically integrated, not only added
artificially to a bureaucratically
determined structure that is aversive
to “difference” (p. 171)

Despite facing enormous obstacles, African-
Americans managed to organize themselves with the
intention of establishing their identity and to blean
input in the social reproduction and rupture the
dominant frames of practiced hegemony.

“Ex-slave communities pursued their

At this point | ask myself if this is it. Is it thieasy educational objectives by developing

to overrule the hegemony in question? Is the heg#&mo
bureaucratic class going to give up that easy?

Apple and Gandin make a good point of the fact that
achieving these goals to opposing this hegemompis
easy task. The authors warn us of the possibifitiact
that the way democracy is articulated in orderaweof
the neoliberal position also creates the possibibit
rearticulating new circumstances that would yetiraga
serve and favor the neoliberal politics.

This caveat should also concern educational
institutions as well. Since education is one of ihest
sensitive aspects of social transformation, thainel

various strata, but the one they
stressed the most was the leadership
training. They believed that the
masses could not achieve political
and economic independence or self-
determination without first becoming
organized, and organization was
impossible  without well trained
intellectuals-teachers, ministers,
politicians, managers, administrators,
and businessman.” (p 28)

V. FROM INDIOS TOPROFESSIONALS

sends a warning message to the schools as wehdor
repercussions and consequences of possible re-
politization of the educational arena.

STEREOTYPES ANDSTUDENT RESISTANCE IN
BOLIVIAN TEACHERTRAINING AUROLYN
LUYKX

“Hegemonic groups themselves constantly attempt |\, iy demonstrates yet another social phenomenon
to forge new articulations and win back the spawe f 4 ties social theory to education. He exempsifiew
their own ‘use. Thus, education remains a site Ofegemonic forces influence identity formation anavh
struggle.” (p 161) the same might be withstood. It is interesting et

V. THE EDUCATION OFBLACKS INTHE B e s o aley the oy
SOUTH - JAMES D. ANDERSON this specific article, where the “Indios” are fdlyi

Anderson is another exceptional social theoristaught to become “Professionals”.
whose theories, besides the fact that influencestloer
areas of social life, find application in educatias
well.

However serious problems occur, as illustrated in
the article, during the attempt to homogenize aehug
dissimilar population. In the case of Bolivia, stahce

In this particular article he discusses the histdri to this massive change appeared to be more sugktessf
oppression of the African-American minorities ireth than the project itself. The hegemonic phenomerfon o
South and their constant struggle for educationaidentifying itself as a certain race, language thnigity
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was impossible to achieve in circumstances wherglobal (and realistic) image of a social realityhig
“Indios”, even after educated to be “Professionals”social theory and education are usually susceptible
were still considered (and mostly remained) asany social change, they will maintain their counter

“Indios”:

“The professor answered resolutely
that he goes on a beimgampesinp
the peasants cannot change his
essence no matter how much he might
imitate city dwellers. The first student
objected but the professor overruled
him, reiterating that thecampesino
might live according to urban
costumes, but he remains a
campesino(p. 252)

hegemonic character and serve as tools in deveopin
awareness of social circumstances and how the same
affect our lives. In the examples of educational
scholarship above, we have not seen only the infieie

of the social theory in constructing social realibut

also the influence on stimulating constant critical
reasoning as well as questioning the existing &iras

and methods used by governments to maintain
hegemony.
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VI. CONCLUSION
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Abstract - The main aim of this paperwork is to exphin . MODEL
what modeling and model mean, which types and ] ]
classifications of models and modeling exist. Modal is The term model is based on the existence of

the general process of the human brain. That is a s  some similarity between two objects. That
effective use of something instead of something elsvith similarity may relate to the internal structurettod
the aim to reach some particular knowledge. The res$uof biect hich tsid b diff t it
modeling is a model. Model is a simplified and iddaed objects which ou SI_ e can e very ai eren_, . ca
picture of rea"ty_ Model is an imitation, prototype and also relate to certain behaviour characteristics of
projection of an object with past, present and possle  the objects, which don't have any common
future reality. features, neither in form nor in structure. Also,
similarity can be related to external charactaristi

[.  INTRODUCTION ) .
of different objects.
Model theory and simulation has an universal _ o
meaning and a big significance in scientific of we can establish similarity between two

researches. Physical modeling exists as long Qbjects in any particular sense, then between those

human being, but the scientific approach starts VO Objects exists the relation of the original and
the XVII century. With the computer model. This means that one of those objects can be

development, modeling and simulation areviewed as the original, and the other as his mbdel.

becoming more prevalent as a way of solving the The model contains just the important features
most complex problems. Education in generalpf the original, or the real system which will only
teaching, thinking process and the process dfe built. There are many different definitions of
learning are not sufficiently examined in the lightthe term model, but the point is substantially
of model theory and simulation. conciding. Dr Bogdan Sesic under the concept of
Modeling and simulation can be applied to thd€ model sees: “Generally, model is every,
gubeoretlcal, conceptual, steady, practical, real

system, teaching in general, but also to teaching - -t
technical education, which can be seen as ject of theresearch, by which it can be explored

system, so it is possible to apply the methods ¢ioMe basic subjector system”[1].
modeling and simulation. Prof. dr Sotirovic Velimir gives this definition
In the process of learning applying specificOf the term model: “The term of a model is based

models, especially heuristic, has his own usag@" dett_ecting the existence of similarities betwe_en
Especially it is important the usage of models anfV0 OPJECts or systems. One of the system object
simulation in the process of learning, both in'S @n original and the other is his model” [1].
frames of educational system and self-learning Prof. dr Nadrljanski Dordje is giving a similar
with the help of a computer ( E-learning, programsjefinition of a model: “It is usual to consider a
for learning from a CD, electronic textbook...)[1]. model as a synthetic abstraction of reality.

Model is an abstraction of a real system, whicfFonclusion can be derived for the relationship of
retains only those features of the original that artN€®_original and the model: if we can find
important for the research. The level of abstractioSiMilarities between two objects in any particular
affects the validity of the model, the successfuf€NSe; then between those two objects exists a
representation of the real system through thgflationship of original-model. One of the objects
model. Too complex models are expensive ant§ the original and the other is his model”.[1]
inadequate, but on the other hand, too simple Models can be divided according to the number
models don't reflect the observed system on thef different viewpoints: According to their
real way [2]. material (structure) models can be physical (which

are further divided into iconic and analog) and
symbolic. According to the behavior in time they
are divided into static, dynamical. According to
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the way of solving they can be conceptualyarious stages of the process. The general steps of
mathematical, simulational. It can be said thasimulation modeling are:
these last three types of model are three stages of

development.[3] Defining the aims of simulation studying,

* Identifying the components,.

Collecting data of the composition and
analysis,

* Building a simulation model,
Building a simulation program,
Verifying a simulation program,
Evaluation of a simulation model,

Planning simulation experiments and their
performance,

Analyzing the results of the experiment,
Conclusion and recommendations.

For cybernetic systems the most important
similarity is the similarity of their behavior. Ti
similarity makes it possible to establish a
relationship of original-model, and based on that
the movement can be modeled. When it is about
modeling the system for which are important just
the input and output values it is used the term of
"black box”. Under the term of “black box” it is
considered a system for whose observation are *
essential and available just the input and output
values, and his interior decoration is irrelevant. .
this way we can objectively examine the systems .
whose internal organization is too complex or ) _ _ _
unknown, to draw conclusions based on the Constructing gnd using simulation models, by
behavior of the component of these systeml some rules, requires a work of a team of experts,

. : nd those whose observed composition is an
E?]e structure of relationships between therr,ibject of interest and also requires a work of IT

specialists. In complex projects it may be a team

A. Model classification composed of several dozen experts with different
In the modeling process must be met certaifbilities, while in simpl_er cases it may be one or
conditions so it could fill its goal: two people who simultaneously know the
composition, methods and techniques of
« The model must be similar to the object-simulation modeling. Simulation model can be

original, realized in the form of a comput@rogram that
¢ The model must be obvious and clear, mimics the behavior of the real component. [3].
« There must exist a feature of C. The types and classes of models, principles of

correspondences between the model and the modeling

subject of the original, o Depending on if it is the object, process,
* The model must be applied in the sense thafpnearance  real or ideal, individual, special,
in many ways it can be incorporated int0general, concrete or abstract, these are the

the teaching process,

e The model must provide a specific
information about the original,

* The model must be inexpensive.

The main aim of modeling and simulation is
that the data of the behaviour of the original
(object, appearance, process, system) don't get by
studying the original, but it constructs a model
whose experimentation leads indirectly to the data °
about the behaviour of the original [1].

B. Simulation modeling

Simulation process is a structure of solving real
problems with the help of simulation modeling. It
can be described as a serie of steps that make up
some individual phases solving problems using
this method, that follow one after another, not
strictly sequentially, because returns to the .
previous steps of the process are possible,
depending of the results that are obtained in the
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following divisions of models:

Real model in ideal — all thought models of
real objects are ideal,

Concrete model in abstract — abstract
models are the generalization of real

objects, processes, appearances and legality
(mathematical, physical or chemical

formulas),

Ideal model in real — this group of model
includes illustrations, models and other
sensual perceptual interpretations of cases
that are being modeled.

Abstract model in concrete — every general
representation into individual, separately or
specifically belongs to this group of model.

There are three principles of modeling:

Universality principle of object modeling —
or other words every appereance, object,
process or system can be modeled.
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The principle of models divercity - every  There are still doubts whether the level of
appearance, object, process or system cabstraction is  well-balanced and  will
be modeled on different ways and inapproximation of real systems threaten the degree
different systems. of model validity.

The principle of the prototype and The process by which we examine how the

exemplarity — At the same time everymodel accurately describes the originals usually
model can be prototype and exemplare.  takes place in two stages:

Every object, appearance, process or system . \erification phase (this phase exists when it

can be modelled_ in_different ways, in accordance comes to computer simulation model.
with a second principle of modelling, so there are Checks if the program itself is consistent
many different types of a model. There are several with the model and whether in some stages
divisions, and the next one is based on two there are errors, comparing conceptual
criteria: model with the computer code).
* By subject area model, * Validation phase (lterative method
« By way of modelling examines how the behaviour of the mod.el_ is
in accordance with the real system. All rigid
Based on these criteria, models can be divided differences are recorded and analysed so the
into four classes: model upgrades and improves. The process
e Macro systems — this is a real physical is repeated until the behaviour of the model
model and represents the reduced original. does succeed the required precision).
It is used in radio technology, laboratory The process of validation and verification in
researches, architectural, mechanical e p )
design ceratin parts match, so if the model does not

produce the expected results, both procedures
should be properly implemented and at the same
fime to examine whether the input and output data
_ _ are in the range that ensures the correct behaviour
Complex dynamical systems — this clasf the model. The first step in model realisatisn i
includes cybernetic models in economy.the observation of the real system and the
biology, psychology, medicine, etc. identification of interactions between components
Abstract systems — symbols which areof the same. The modelar must not recon only on
mostly used in mathematics, cyberneticshis own observation, but it is desirable the
linguistics [1]. cooperation with experts who know the

Microsystems — this is a class of ideal
models (mathematical models that describ
the real process or phenomenon),

D. Recommendations for model creation functioning of the system and all its components.

E.

The second step is formation of a structure of a
conceptual model, defining the components and
_ the the scope of the basic parameters of the model.
Do not make too complex and detailednext is the process of conceptual validation, where

Establish a clear line system with the
environment- include events of interest,

model it is done the comparison of the conceptual model
Include important variable for systemwith the real system (original). The third step is
description, the development of operational models (computer

Try to develop a model into components-program, coding) [1].
unity of certain functions, F. Programs for modeling

Use proven methods for the development of - atgdesk 3ds Max, formerly 3D Studio Max, is

algorithms and programs, a professional 3D computer graphics program for
Logically and quantitatively verify the making 3D animations, models, games and
correctness of the model [4]. images. It is developed and produced by Autodesk

Process of model validation and verification Media and Entertainment. It is frequently used by

There is always a certain amount of skepticism
when it is about the validity of the model.
Therefore, it is necessary still in the construttio
phase and later in the validation stage to work wit
the end users.

video game developers, many TV commercial
studios and architectural visualization studioss It
also used for movie effects and movie pre-
visualization. In addition to its modeling and
animation tools, the latest version of 3ds Max also
features shaders (such as ambient occlusion and
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subsurface scattering), dynamic simulationtelevision, video-games, web-design and printing.
particle systems, radiosity, normal map creatiott includes the following toolboxes:
and rendering, global illumination, a customizable

user interface, and its own scripting language [5]. Modeling,

Animation,
* Muscle and skin system,
* Visual effects,
* Rendering,
e Paint tools,
e Toon shading [7].

S o e

- I ]
o el

Figure 1. Modeling in 3d Studio Max

AutoCAD is the most known CAD product
(Computer Aided Design), it is used for
programming with computer help. It is a product
of Autodesk, which is offering over 75 specialized
software tools and supplies for different expert
areas. The basic AutoCAD product is a
sophisticated appliance design broad for universal
purpose that supports 2D design, which practically
replaces classical design on paper, drawing board, lll. CONCLUSION
or replaces the 3D modeling of complex objects Model is an abstract representation of the
which in ,,modeling space” can be arbitrarily System, gives its structure, components and their
rotated, displayed in projections, views, section#nteraction. In computer technology the model
from all directions, with prospective effect or not represents an instruction set (programs), which are
illuminate and render, so the 3D display mimics alsed to generate the behaviour of the simulated
photo of the virtual object that exists only in thesystem. The model has its objects in atributes and
computer’s memory [6]. variables.

Figure 3. Modeling in Maya

Modeling is a process which establishs a
relation between the real system and the model. It
refers to the validity of the model that describes
how faithfully the model represents the simulation
system.
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Maya is the state of the art program for 3DA4l
modeling, animation, effects and rendering.

Autodesk Maya software is a choice of 3D artistss;
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Abstract - Playing games is a very natural way of edf- » Play fosters language and social abilities
directed learning during the all stages of human fe, (Essential Learnings: Communication

especially in childhood, which is the stage of mosapid ; ’
cognitive, psychomotor, and socio-emotional develagent. Identity, and Intgrdependence). .
This natural way to learn through play today is supprted « Play helps children operate avae their
by new technology, like mobile phones, PDA devicesd usual level, by establishing a ‘zone of
tablets that are fully integrated into our lives. Many proximal' development, meaning that the
peop!e havg explqred how new technology can enhance child is extended beyond previously
learning during children’s play, and how best to spport mastered learning (Essential Learnings:

children to develop cognitively through playing adwities. c o
Although a lot of research based on developing a Futures, Thinking, Communication).

conceptual and theoretical understanding of designg of TOdaY Ch_”dren grow up with information anq
digital games specifically for children has been de, there ~ communication technology (ICT) embedded in

is still deficient evidence about their effectiveres of their daily lives. They are being exposed to
children’s development process. technologies at ages earlier than ever before. Many

gan']’; :QLSA?]%T:%%F‘)"g‘;‘a:ﬁ‘éesss‘igr‘:‘eistﬁ];%’SL%%E‘ Set®  people have explored how technology can enhance
version, which support all Android devices. This puzle learning  during ~ children’s play, the role

game, based on a concept of task-based learning, suased teChnOlOg)’_Can and should play, and how best to
for measuring children’s enjoyment, engagement, tesion, ~ support children to develop cognitively through

usability and fun. The results of the evaluation haseen augmented play activities [5]. Healy stated that
analyzed and shown in this paper. body movements, the ability to touch, feel,
manipulate and build sensory awareness of the
. INTRODUCTION relationships in the world was crucial to childen’

Play is one of the most important basic needs §ognitive development [6, 7]. The main conclusion
children, especially preschoolers, as they learff all these researches is that if used approjyiate
new things try play. They learn how to deal withand with suitable media content, new technologies
new situations, how to interact with others and@n have a positive impact on children's
how to control their emotions. Playing motivatesd€velopment and leaming. This makes it necessary
children to stay engaged and concentrate for a lor{§ €MPloy technologies in meaningful ways.

periods. It is also important for intellectual |n the last decade, mobile games have become
development, so it should be included as a vitghcreasingly popular as a form of entertainment.
part of early childhood education. The significanceviobile technologies offer the opportunity to

of play in learning process is strongly supporteémbed learning in a natural environment and
by established pedagogical theory [1-3]. provide motivational effects [8]. Games meet the

There is general agreement regarding the fiviindamental needs of learning by providing player

main functions of play in the lives of youngWith ~ enjoyment,  passionate  involvement,
children [4]. motivation, ego gratification, adrenaline,
_ creativity, social interaction and emotion [9].
« Play enables children to use symbols and to ,
represent their world in a variety of forms  Although alot of research, based on developing

(Essential Learning: Communication). a conceptual and theoretical understanding of
« Play promotes creative flexibility in designing of digital games especially for young
thinking (Essential Learning: Thinking). children has been done, there is still a deficient

« Play assists children to build their €vidences about their effectiveness on children’s
knowledge (Essential Learning: Thinking). development process.
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With this study, we have tried to contribute in
that field, measuring and analyzing different
parameters during the children’s play.

For evaluation purpose, we have used a puzzle

game

research. The game is designed for Android
operating system, using OpenGL ES 1.0 version,

which
was c

activity for preschool children, which requires
cognitive effort, utilizes physical manipulation,
promotes collaboration and enhances emotional

skills.

There are six key elements that should be

includ
goals,
challe

o If the piece is correctly connected, it
cannot move.

o If the piece is not placed on its correct
position, the user can move it until
he/she found its real position.

Challenge — the content of the game itself is

considered as a challenge. The challenge of

a puzzle game is successfully solving the

puzzle to obtain the overall picture. Nancy

Maldonado states that, puzzles allow an

opportunity for young children to focus on

an activity that has an ending - completing

the pleasing image [10].

Feedback — is what keeps players attention

and is crucial for getting insight their

previous activities. Feedbacks are divided
into two parts: short and long-term

feedbacks. In our case the short-term
feedbacks include successfully set piece of
the puzzle (which is presented by a short
sound), successfully completed level

(presented by animation and sound),

that has been specifically developed for this

support all Android devices. A puzzle game
hosen because it represents a familiar playful

Il. APPLICATION DESIGN

ed when developing educational games:
action space, choice (option), rules,
nge and feedback.

Goals — achieving some goal is driven by a

motivation to reach that goal. The goals
must be clearly defined and easy to

understand. In our case, they can be divided

as minor goals, like raising personal ego
after each success or major goals like:

expiration of the time for performing

particular level (presented by animation and
sound). Long-term feedbacks include
identifier of a conquered number of stars
(points) within a certain level, elapsed time

within a certain level, overall points scored,
identifier for inclusion or exclusion of

introduction to technology in the early
years, improving fine motor skills of
children hands, gaining confidence, music in the game.

improving cognitive and emotional skills. The design of our application is made to attract
Action space - it describes the overallchildren's attention, while following the design

workspace where the user can operate aules and principles, which have been proven in
perform any actions. In our case, the actiompractice [11]. Pictures of the puzzles that areduse
space is the screen because a game dise appropriate to the age of the children (Fig. 1)
designed to work in full screen mode. There are different levels of the puzzle game:
Choice (option) - giving freedom to choosepuzzles that consist of 3x3 components, or overall
between different options, increases they components, puzzles that consist of 4x4
player  satisfaction ~and  enjoyment,components, or overall 16 components, and
especially when he/she encountered somgyzzles that consist of 5x5 components, or overall
difficulties. In a case of a puzzle game,>5 components. At the beginning, the child starts

player can choose which part of the puzzl& it the easiest level, and continues to the heavie
to try to set. If it does not match, then he/sheF

Tevels, thus allowing constant progress of various
ggginchoose another part and try to set '(t:hildren’s skills.

Rules — this element is closely linked to the The game takes advantage of touch screen
previous one. The rules are reciprocal taechnology, as a standard way of interaction used
options. What is not defined by the rules ofon new mobile devices. This way of interaction is

the game, are choices throughout the gameery intuitive for children, as they used their

The rules of our puzzle game are: fingers to drag and drop the pieces of the puzzle
o The puzzle is considered successfullydirectly on the screen.

done when all the pieces are on their
correct positions before the time for
execution elapsed. The time for solving
the puzzle is 5 minutes. After this
execution time, the attempt is considere
unsuccessful.

The competitive character of the game is
achieved by winning different number of stars
(points) depending on the time for solving the
QJarticular puzzle. The maximum number of stars
that the player can win is three, and this number
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decreases with each elapsed third of the total. time In our study engagement has been measured
If the player is not satisfied with the winning through the time recorded for the first and second
number of stars, he can go back to the same levedbmpletion, number of successful attempts,

and try to complete in less time. number of failed attempts as well as a number of

- B R— moves. While enjoyment was defined and

measured according to a questionnaire of the IMI
(Intrinsic Motivation Inventory) model.

B. Methodology

IMI (Intrinsic Motivation Inventory) model is a
validated multidimensional measurement
instrument based on SDT (Self-determination
theory) [21]. It relates enjoyment with intrinsic
motivation. The IMI model includes questions
divided into six subscales, which assess
participants’ interest and enjoyment, perceived
competence, effort, value and usefulness, felt
pressure and tension, and perceived choice while
performing a given activity. The questionnaire is

Figure 1.  User interface of a developed puzzle game. easy to modify to fit specific activities and
interpret for children. In our case we have used

lIl. EVALUATION WITH CHILDREN only four of them (Interest/Enjoyment,
Effort/Importance, Pressure/Tension,

A. Elements of effective learning Value/Usefulness) with the slightly modified

When conducting a research study withStatements, suitable for children.

children, special evaluation methods are required. standard IMI questionnaire utilizes a 7-point
have their own likes, dislikes, needs and3point rating scale based on smiley meter was
requirements [12]. used. The smiley meter uses pictorial

Children find informal learning fun when they representations of different kind of smiley faces t
enjoy and are engaged in the activities. Enjoymerigpresent the different level of satisfaction [22].
and engagement are integral and prerequisiftds been used in different situations to measure
aspects of children’s playful learning experience§ne or more of the fun dimensions and has been
[13-15] Prensky indicated that a combination ofroved easy to use by the children. Children were
twelve elements make games engaging [16]. Fuasked to circle one of the faces for demonstrating
and enjoyment are the most important elements e truth level of each statement in the
all these twelve elements. Being actively engage@uestionnaire.

ina Ieamir)g activity h_as repeatedly been shown to  another model that was used in our study was
be beneficial for learning [17]. Technology Acceptance Model (TAM). This

Enjoyment has been found to be positivermOdel is used for measuring player acceptance of
related to a desire to continue participation [18]§nformation technologies. It is also a questionmair
and where the effort to increase intrinsicmodel that includes six constructs: perceived ease
motivation has been widely accepted as a desirabfé use, perceived usefulness, attitude, intention,
educational practice since it leads to long-ternnxiety and satisfaction. Like the IMI method, a

motivation, and hence continued participatiorsmiley meter scale was used with TAM model too,
[19]. but with two responses only (“true” or “false”).

On the other hand, engagement compriseg participants
cognitive engagement, which involves attention to
the activity and concentration and promote%n
‘useful’ learning [20]. This conceptualization is
relevant for children’'s play since a dominan
function of play is learning. Learning requires
engaged attention.

The experiment was conducted in one
dergarten, where 20 children, aged 4 to 6, were
tparticipated in the study. The children selection
was done randomly, assuming that subjects have a
similar capability of completing the puzzle tasks
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and a similar understanding of all the questions The training phase for the second group,
that were presented in the study. working with classical puzzles, was omitted,

Participants were divided into two groups (eacf?niiggze i?}?s Ch'rlg{]en \,Vclgée fzrsnsl,l(ljjr \évi':gcttrlus tISSltJr?é
group consist of 10 participants). The first group . ’h group P y
was testing the developed application of the tablet >'N9 Phase.
PC (Fig. 2), while the second group was During the testing phase, participants were
performing the classic way of playing puzzle (Fig.working on randomly selected puzzle, but it was
3). This way we wanted to make a comparison dfaken into account, each child to get puzzle of
the gathered results, in order to make aarying difficulty and to try to solve it. The time
comparative study. required for solving the puzzle, the number of

- correct and incorrect attempts, as well as

remaining time, was measured during this phase.

After the twenty-minute play session, children
were asked to complete questionnaires (according
to IMI and TAM model that were previously
explained). The survey was conducted with the
help of the teachers, who verbally explain each
question to the participants.

IV. RESULTS

Figure 2.  Experiment using a developed Android application Results obtained during experiment were

summarized and the mean value and standard
deviation were calculated, for both groups (Table

1 and Table 2).

From the results it can be observed that at the
beginning children need more time to complete the
puzzle, but after several unsuccessful attempts
their memory improves, they remember the
shapes, forms and colors of different pieces of the
puzzle, so in next attempt the process of solving
puzzle becomes faster and the number of
movement for making the whole puzzle decreases.

Figure 3. Experiment using classical puzzles During the experiment, it was observed that
children who played a classical way get easily
D. Procedures bored (after several unsuccessful attempts) and

Fhey wanted to switch to play on tablet PC. They
puzzles from the toys store in 3 differentdid not even want to play the same puzzle again.

complexity versions (3x3, 4x4 and 5x5 cubes)on the other hand, participants playing on the
were selected. Then, based on the images from tb:eblet PC were much more engaged to complete
purchased puzzles, the puzzles on Androi e puzzle.

application were made. This was done in order to This coincides with the results obtained from

have a small as possible differences whilehe questionnaire according to IMI model (Fig. 4).

performing the experiment. From these results, we can observe that the
children interest and enjoyment were higher in the
group that was playing on tablet PC. At the same
time, pressure and tension were lower in this
&youp, compared to the group who played a
ﬁlassical puzzle game.

To test the puzzle game initially, a classica

During the training phase children form the
group that work with Android application, were
briefly introduced with this new technology,
because there were children who have not be
used tablet PC previously. The touch scree
interaction with the tablet was explained, as well
as the way of moving puzzle parts in order to solve
it.
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TABLE |.  RESULTS OBTAINED FROM ANALYSIS OF THE DATA i i
ACOUIRED PLAYING A DEVELOPED GAME F_or 'Fhe purposes of this study, an Android
application was developed according to the
\')"a‘fjg Standard deviation standards required for preschool children. The
Total Executing Time in game was tested for various parameters as
" . 0.982 0.518571114 . , . .
firsttrial (TET1) children’'s enjoyment, engagement, interest,
lgéi'nfi(r?;”rtg‘%)T'me M 0.728 0522698258 tension, value, usefulness. The results of the
Time Remaining (TR) L0158 0518571114 evaluatlpn showed that when deS|gned
# of Successful Trials (ST approprlately games can encourage and motivate
et 118 3.42028564 children and thus positively affect the learning
of Failed Trials
i ials (FT) |7 8.283115356 process.
(TTOISE‘T') Number of Trials| 53 g 10.08216247
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Abstract - Handicapped people encounter serious
obstacles every day. Some of them can be overconsing
information technologies, which can offer attractie
solutions for life-affecting situations. On the otler hand,
the world around us is full of symbols. They can & found
on consumer goods packaging, road signs, warningstc.
A symbol represents an idea encapsulated into a sie
drawing. Its purpose is to understand the given sitation
better. When teaching children to read, it is requied that
the text used is not impersonal. The purpose of thext is
not only to give information; it should also “touch’ the
child and provide understanding. One of the promisig
directions in the teaching is to use texts composedf
symbols. It can be implemented by means of natural
virtual reality user interfaces, available nowadays Such
implementation promises even better understanding ral
work that is more intuitive with computer devices.This is
especially true when used for handicapped people
education. The paper deals with particular
implementations of these technologies, developed lilge
authors for the benefit of the handicapped people.

l. INTRODUCTION

Increasing performance and availability of
computers allows software developers to focu
more on sophisticated user interface. This caus
that an interaction with computer is more adjuste

to user’s need. [1]

different forms. Some children begin school
attendance with almost no vocabulary. The
education process at primary school should help
them to expand their vocabulary. They use specific
textbooks, which apply alternative communication
means and methods of knowledge acquisition using
senses, in particular the sight. A number of
drawings are used to explain a meaning of a word
as the visual form is usually the best for
understanding. Books modified by special methods
should help in socialization of handicapped
children, who have a disadvantage compared to
others, since they cannot fully use all of their
senses. A specific feature of these books is an
extended use of symbols, presenting a new model
of education, which can help handicapped children
in reading with understanding. The fairytale storie
are intended to symbol verification in special reeed
education practice.

In the rest of the paper, we describe a system,
which uses a symbol — text interface on software
gevel and a touch interface on hardware level to

pport easy understanding of teaching subject.

e system can also help in improvement of fine
motor skills of these children. We also present a
special virtual table device, which provides nearly

Development of software applications forindestructible version of touch interface and can b
handicapped users can be a challenge, even faiilized for various purposes, not limited to
experienced user interface designers. The fact thaandicapped people.
many of the handicapped children read less than

ordinary ones makes the development of such 1.
software more difficult. They read less because of
text

limited understanding of words meaning,

length and the amount of abstraction. Many word
them; because they la
opportunities to experience (sense) their meaning.
In many cases, they can read words, but they e«
since the
conjugation and declension give the same word

seem abstract for

cannot understand their meanings,

This work has been supported by the KEGA gran088TUKE-
4/2015 ,Virtualreality technologies in the process of handica
person’s education”.
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MULTITOUCH USERINTERFACE

Thanks to reduction of prices and increased
guality of touch screens, touch interfaces became

he main advantages of this type of control are:

ffwore and more common in mobile applications.

absence of input peripheral devices,
compactness and intuitiveness,

low implementation cost and
« reducing of mental burden of the user.[2]
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The design of user interface focusing on visual <« red for verbs,
part of the computing process output is based on
thirteen principles of perception and processing th
information from user. The principles can be < grey for other word classes (adverbs,
divided to specific categories: numerals, prepositions, conjunctions, ...)

yellow for adjectives,

» perceptual principles, Two same symbols mean plural and a
strikethrough symbol is the negative of the origina
one. Examples of representation of sentences using
* principles based on attention, the symbols can be seen in Figure 1.

e memory principles.[3]

e principles of mental model,

During the development of user interface,
including touch interface, the method has been
applied of repeating processes of designing, gstin
and result evaluation. This method can be applied
after the user identification, identification osks,
which will be transferred through the interface and
the way to implement the empirical evaluation.

1. DRAWING AND SYMBOL

Drawing is a simple and smooth activity, which

is used to mark objects, actions, events, relations _ _
and is: Figure 1. Examples of symbolic representation: sentence ot

is reading” (a), sentence “A girl is giving a pre8gb) and bones (c)

e an equitable way of communicating with

other verbal or non-verbal methods, V. INTEACTIVE SCHOOLBENCH AND ITS

« means of contact between people, PRACTICAL USE

- image designed specially to express a certain The touc_:h user interface and the new e_ducatlon
idea. method using symbols have been combined and

_ ) _ realized in a form of an interactive school bench,
Since handicapped children can learn to draweveloped at the home institution of authors

easier than read or write, the drawings can help ifLIRKIS laboratory, DCI FEEI TU Kosice).
vocabulary expansion. The drawings can after the

explanation read also children with multiple
disabilities or children who do not know the
alphabet. Therefore, the drawings are suitable also
for healthy children in preschool age. Symbol as a
simple drawing can handicapped children
understand easier than the written word. This is
caused by that, drawings could provide extended
meaning over speech and reading of them does not
depend on knowledge of specific language.

[V. COMMUNICATION USING SYMBOLS

Communication using symbols is a specific
type of communication using expressions and
creating sentences based on drawings. Every word
in a sentence is supplemented by symbol. Only
upper case printed letters are used. The symbols
help handicapped children to obtain feedback of
text understanding. Different color frames are used
for individual symbols, with respect to the
corresponding word classes:

» Dblack frames for living nouns, Figure 2.  Interactive school bench (a) and a child workinghi
(b)
* Dblue frames for other nouns,
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The device integrates a touchscreen display arftbme environment for kids with different level of
a PC computer into a standard school benchandicap. It can be also suitable for healthy
(Figure 2). In also provides a software applicationchildren who cannot read yet nor have difficulties
which offers 11 interactive fairy tales so far: &0 with reading. Drawings affect psychosomatic
and hedgehog, Three little pigs, Sleeping beautyerception of children, enhance experience from
The Giant Turnip, Three coins, The Wolf and theeading texts, and provide cultivated thinking and
Seven Young Kids, Puss in boots, Red ridingesthetical experiences for children.
hood, Gingerbread House. The fairy tales are
presented in both text and symbols and the VI. FINE MOTORSKILLS, LIMITS AND
application allows testing children by matching EVALUATION METHODS

these two forms together. Limitations in handicapped people fine motor

PRASIATKO S| POSTAVILO DOMCEK Z skills often cause a bad estimation of strength

-m E\l é when working with a computer system. This can
lead to a damage of user interface devices. Despite

KAMERNA | PRASIATKAZILI  SPOKOJINE, KM improvements in  pressure resistance  of

= touchscreen displays, we do not recommend to use
%% @@ l&l them when a person with these problems starts to

work with a computer.

[
l_.J
ICH  NEWYRUCHAL HLADNY VLK.

R N 7

For such cases, we developed a virtual table
device, which can replace the touchscreen. The

PRASIATKA, TO JE NIECO POD device provides a solid surface on which an image
Qﬁ Q& il —9 of user interface is pro_jected by a_data projector.
el il — < The user touches this surface instead of the

PRISIEL touchscreen. The touch is detected using a depth

MOJE ZUBY," POVEDAL SIWVLK.

I | 2 I

29 PRVEMLU SLAMEMNEMU DOMCEKL

camera. In the current version of the device, the
M Microsoft Kinect sensor provides the depth
camera. This hardware also disposes with RGB
camera with resolution of 640x480 pixels,
-»> 1 - & |ﬁ accelerometer and microphone, which can be used
. . to eliminate limits of the touch user interface, &
FRASIATKO, POD LEBO  FUKNEM person can say the name of the key instead of

WO,
-@ I@ I o A '\(' |% touchlng |.t. | | |
Virtualizations of the objects, which are
Figure 3. A part of the “Three little pigs” fairy tale, remented in ~ manipulated by handicapped people together with

textand symbols the abstraction of symbols, improve interactivity

Figure 3 shows a part of a fairytale, presented ignd attractiveness of the whole solution. Oversized
both forms. As the application is intended forobj€Cts can lead to better manipulation, low
Slovak children, the text is in Slovak. Its tratisila ~ 1atency of the user reactions and comfort of the
to English, with the same division to rows andsystem use. One of the indicators of the user

word order is as follows: interface quality is the ratio of successful
interactions with graphical elements to the
A pig built a house from attempts to interact and the device can be modified

to measure the ratio. Another advantage of the
device is that it can detect a touch by
them don’t smell out a hungry wolf. nonconducting items (e.g. prostheses), which is
not possible with a capacitive touchscreen. The
_ _ size of touch surface is adjustable, so it is bléta
my teeth,” said to himself the wolf. (He) came o ysers with limited fingers mobility.

to the first straw house. The device is not only useable for handicapped
“Pig, come out, because (I) will blow”. people training; it can be also used for healthy
people, for example workers in a factory. In this

This education approach, i.e. using symbols itase, an image of a machinery interface is

a fairytale, is usable on various subjects and iprojected on the table surface and a worker can be

a stone. Pigs lived peacefully until

“Pigs, that is something under
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trained to hit controls of the interface in a prnopevarious disabilities can use developed software
order according to corresponding situation. Iimplementing teaching method using symbols to
Figure 4, we can see that the surface on which thetter understanding of written texts. The

interface is projected does not need to be flateHe computational system using this communication
controls are projected on white boxes. type becomes barrierless and acceptable to use for

handicapped people on daily basis.
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Abstract - If we are concerned with adapting the uer of access to services and goods, often throughofise
interface in applications for people with special eds itis  assistive technology. Accessibility is therefore
actually told about the interaction of these peopleand  5g5s5ociated with the area of human rights and thetya

computers. Inclusion of persons with special need® 4t |oga] mechanisms to protect human rights.
mainstream life and work is very important becausea

very large number of people have problems with visin, T ;
hearing, a physical lack or psychological problemPeople
with special needs use computers and information

technology every day, and like other users, they as
computers for work, information, entertainment, and so
on. Furthermore, information technology and computes
are being developed in a way to provide, with their
technological discoveries, to this group of peopldo
facilitate the everyday problems they have becaus# their
handicap. Adaptive, that is Assistive Technology (AT)s tr l l

the name for the computer technology adapted to pete
with disabilities, which is help in the use of comgters.
This is an entire branch of the IT industry, which is

working on developing of hardware and software for Figure 1 - Accessibility

people with special needs. IT industry has develogea

variety of educational software to facilitate the dily lives The presence of accessible technology in schools is
of people with any type of deficiency. important for several reasons. The first and most

important is that many countries have legally
. INTRODUCTION committed to the schools to ensure equal access to
The progress of computer technology has broughtechnology for students with special needs, which
the opportunity to choose and upgrade the basimeans adapting to the needs for students with @peci
package with those programs that exists on the eharkneeds. Among the many reasons for the adoptioheof t
and which is specifically made to support the wiork law on equal access is inclusion of students vpetil
certain areas. The very existence of these opptigsin needs in regular teaching. Computer is an impodadt
of adaptation helps users to work better, morgowerful tool, and it is known that the possibility
independent, more creative, and more effectivayels  getting a job for people with special needs is dein
as to develop their preferences and potentialseératea increased. Integrating accessible technology imaish
concerned. Since people with special needs facey maand presenting them to people with special neeus fr
obstacles in their daily work, individuals have @to  the first day of school, will not only accelerateeir
the conclusion that it is precisely information learning, but also increase their opportunities for
technology provides a solution to this problem. Theemployment in the future. Unfortunately, inaccelkesib
modern era provides a new opportunity for peoplth wi materials mark the children with special needs,
special needs to be included in society, but alseva preventing them to use the same materials as their
danger to these people who can remain behind evdriends, and this often limits their ability to adce
greater barriers because of reduced accessibilityse  knowledge. In order to secure the same access to
who have unequal opportunities for access tdechnology for students with special needs as the
information, represent a population at risk who lmhig students who have no special needs already have,
lose basic human rights. If technology is not asitds  manufacturers of software solutions for improvenwnt
to persons with disabilities, or the information isproductivity and developers of software solutiohatt
processed in a manner that is not appropriatedidain are used in education, have begun to include ehildr
groups or persons with special needs, they beconmwith special needs in the process of developing the

excluded from the IT society. program. The Internet offers the ability to accassst
amount of information and interaction for many pleop
Il.  ACCESSIBILITY with disability. For example, some physical damage

The term accessibility is often used to focus orimit the types of jobs that person can perform.
people with disabilities or special needs and thigint ~ However, affordable Internet expands opportunitees

53



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

communication, interaction and employment of pessonvision user to install and setup on an equal faptiith
with  disabilities and therefore informational sighted users [2].
accessibility is particularly important preciselyr f

people with disabilities AnReader is a speech synthesis system intended

primarily for blind and visually impaired. The sofire
INl. WHAT ISTHE EDUCATIONAL SOFTWARE? $Upp0|’t$ MiCI‘OSOf.t SAPI4 and SAPI5 interface, satth
. , it can be used with all major screen reader program

Educational  software  represents mtellectual(NVDA JAWS, Window-Eyes, ...). Share to Speech -
technology and it is called educational softwarhiclv Belgrade Labs'ii company héeiae:d by Ivain, has
'”C".’des the programming Ianguages and _tOOIS' & unched an application called Share to Speechchwhi
part|cul_ar organization of teaching and learningéth 555 sound reproduction of different text formats
on IOg.'C and pedagogy [1]. The development Ofjnys from the web (supports 13 different programgni
educatlonal software is a very complex procesba#t languages), Word, PowerPoint, PDF, etc., and also
tﬁ fL;If'” some %ed?glc()jglcfal factor_s, as well as .eom storing them for later use, and even downloadirgy th
the factors in the field of computing. Users, eﬂ’b,c MP3 file. Although it is intended for those who wan
children, have to realize and understand the pie®@f  jigorent way to receive useful content, the grstate

navigation on the screen. Navigating from one sdene j iarest is in those older than 55 years, probablgrge
another has to be enabled by special commandshwh|%art because of low vision

are clearly visible. Multimedia contents are onetha
most important aspects on which the educationdstoo v, ADAPTATION OF EDUCATIONAL SOFTWARE

differ from books. Although multimedia has great T PErRSONSWITH MOBILITY IMPAIRMENT
importance in the effectiveness of software, it raésp

have a negative impact When it comes to people who have problems with

mobility, that is housebound people; information

IV. ADAPTATION OF EDUCATIONAL SOFTWARE technologies usually go out to meet through assisti

FOR PERSONSWITH VISION IMPAIRMENT technology (AT). This branch of the IT industry is
engaged in developing hardware and software for

The compu_ter_has become an |nd|spe_nsable _meaBls—:ople with special needs. Scientists from theitlrist
of ~ communication,  source  of information, o+ hercentive artificial intelligence Dalle Molle,
entertainment, and work engagement. _By itself, th(?ogether with colleagues from Lausanne, Barcelawth a
computer operates on the principle (.)f visual, beea_u London, have made a wheelchair that will be inrtaar
each man receives most _knowledge just over eyesighty re controlled solely by brain activity. "Thertan
Hovyever, the question 1S hO_W a person Who hag anch of AT assists those who scarcely or use thei
partially or completely visual impairment can use &,5nq4g or they do not use them at all. For a complet
computer. Computer can significantly reduce the'hands-free" control of computers it has been edat

disadvantages caused by disablement and proviqﬁmeer of special programs (for example, ScanSoft's

|nformat|qn. T_here are various tools that CO”“‘**’?“ Dragon Naturally Speaking), which allow you to get
people with visual impairments can normally userthe fyll control over the computer only by voice
computers, enjoy them and have a better future anaI '

employment. Visual impairment is usually classifesl -
low vision, color blindness, and blindness. A ttiadial O
product assistive technology used by blind people i
called a Screen Reader. Screen readers are programs
that read images and text that is displayed ors¢heen
aloud. Because blind users do not use the monitor A
screen, screen reader is used to verbalize, or' "say L DRAGON
everything that is on the screen including names$ an V' NATURALLYSPEAKING
descriptions of the control buttons, menus, textl a
punctuation marks. Software for the blind - JAWS fo
Windows is the most popular and most widely used
screen reader in the world. It is distributed wuaiilde in
more than 50 countries and it has been translated i For people with severe disabilities, such as person
23 languages. Screen reader JAWS enables blind angth an injured spine that do not have any conbrar
visually impaired persons to benefit equally frorogh  the upper limbs, this system has support in thenfof
applications on the computer. A JAW monitors userspecial hardware. These are substitutes for a nhase
activity on the computer (keystrokes and commandsgan be controlled by the movement of the iris & th
and reads the content of the screen. It suppa@tglatd eye. One such device is the Quick Glance, operation
Windows and other popular applications for small an on all Windows's OS.

large users, such as Microsoft Office Suite, Irgérn . . :
Explorer ™, Firefox ™, MSN Messenger, Corel Today, tablets and mobile phones with the Android

WordPerfect, Adobe Acrobat Reader and many other$S lare_ln usfe mhore agd more, evr(]ary (_jlay ]rceV(_aaIs new
Interactive Voice installation allows the blind atwy ~ aPPlications for these devices. In the pile of rites,

Professional

L : )
FHOTING 0. AR ENGIHEERING. ALL PG ERYED.

Figure 2 - ScanSoft’s Dragon Natrally Speaking
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the application "Accessibility map" has appear@dhis  disabilities includes notification of changes i tform
application is precisely designed to immobile peopl of audio or visual notifications, volume controldan
This geolocated software displays all accessiblassistive inscriptions. These functionalities arailable
facilities and public areas to immobile people. sThi in Windows 7 operating systems and its predecessors
application was created and designed to facilithtee including functionalities of  SoundSentry (visual
movement of these persons. This application waasatifications) and ShowSounds (assistive inscrifg)o
initially developed for mobile phones and now it iswhich allow users to choose whether to receivealisu
accessible for computers. Accessibility map allowsotification and textual assistive inscriptions, smund
users to locate accessible and inaccessible obgects messages about system events. Applications such as
in that, way movement is planned in accordance wititMicrosoft's Encarta encyclopedia have built-in agse

their needs. It is important to emphasize thatuse of  inscriptions, so persons with hearing impairmenty m
this application can be mapped and examined ngt onluse it.

the physical characteristics of the object, bub ats
contents and services that exist within them.

Google Glass - application created by scientists at
the Georgia Tech Institute that designs inscrifgtion
= C o Google Glass for users with impaired hearing. The

Mapa pristupa&nosti

system works in the way where person impaired e€srri
Glass while the person who he/she tries to talk to,
speaks directly to the smartphone. The speech is
converted to text, sent to the Glass and displayeils
display. The mobile phone is placed directly nexthe
mouth of the speaker, which helps reducing backgtou
noise and eliminate errors [4] Hard of hearing peop
have the biggest problem with communication.
Especially when it comes to the electronic type of
communication  (e.g., telephone  conversation).
T 5 Conversations on the Internet are like telephone
e e conversations except that the conversation takasepl
Figure 3 - Accessibility map over a computer network using the Internet Protocol

Such forms of electronic communication for hard of

q E:/'zst (V\;\;]vw.evads.c?m) isf anothert company thri‘tfishearing people represent a great difficulty becahse
evoted to the proauction of computer equipment 104 ., \stic echoes and background noise are oftepmires

people with disabilities. In cooperation with the and make it difficult to talk. When hard of hearing
company Dell, they create computers for people Wh%eople try to step up the volume, they reinforcd an

have hearing difficulties, vision difficulties, whoave background noise and thus more make it difficult to
physical defects, and learning problems. They, \calves

specialized in complete solutions, so they supphéd
with all the necessary applications. QualiWorld is In response to this problem, experts at the
software that is primarily intended for personshwit Fraunhofer Institute for Digital Media Technology
physical disabilities. It helps them with everydagks, IDMT in Oldenburg found a digital solution. In the
such as written and verbal communication, surfimg t project for improving voice telephony "Speech-
Internet, watching television or listening to thedio;  Improved Telephone" sponsored by the German Federal
they performed independently through applicatidra t Ministry of Economics and Technology BMV, they
adapt easily to customers. A special part of thiskage work on algorithms typically used for hearing attiat
is QualiEye, which allows access to a computerauitn can at least partially compensate for the heaross.|
using hands. Using a standard web camera, thiEhese are special algorithms that can be instatlexdl
application tracks the movements of the head amly,bo audio devices (iPod, phone system, video conference
which are converted into cursor movements on theystem, etc.). They work by recognizing certain
screen, providing a precise and efficient contfothe  frequency signal and then regulate it as necessary,
cursor in real time. Through these packages, it i@dapted to the individual user. Weak signals can
possible to control the electronic devices in toaide: reinforce and loud ones remain unchanged. The f®int
lights, alarms, sensors [3]. that every person has difficulty hearing on quite
specific frequencies that are often the basic gmbl

VI. ADAPTATION OF EDUCATIONAL SOFTWARE
TO PERSONS WITH HEARING IMPAIRMENT

Hearing impairment is the total or partial loss of
ability to receive acoustic information. Hard ofahiag
is permanent reduction or impairment of hearingre
or both ears, which leads to a very difficult and
disturbed normal voice communication. Set
accessibility for persons with auditory perception
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Figure 4 - Fraunhofer HAS

VIl. CONCLUSION

using assistive tools. It can certainly be said thahis
case, it has been obviously proved that computans ¢
be as well as at the service of a man. So many new
features that were unimaginable for people witlcipe
needs twenty years ago are now becoming a reality.
About the accessibility of Web software to userat th
make persons with special needs, it must be taken i
consideration, their problems must be studied and i
must be approached to solve problems in the best
possible way. It is also necessary to work with Isma
children and young people with handicap in order to
prepare and learn them to use technology and
computers as an aid.
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improved but these persons can make their lifieeas

56



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

THE USE OF SMART DEVICES AND THE

INTERNET IN EDUCATION - THE HABITS

OF K-12 STUDENTS ABOUT USING ICT IN
EDUCATION IN NORTHERN SERBIA

E. Péter, K. Gabor

Bolyai Secondary Grammar School and Dormitory fdte@ Students, Senta, Republic of Serbia
esztelecki@gmail.com, korosi.gabor@hotmail.com

Abstract — According to a survey from Serbia, in
Belgrade 97% of students (K-12) bring their smartplones
to school every day and they use it regularly notrdy in

breaks but on lessons too, even though the use o

smartphones is not permitted. Conversely, in the
Scandinavian countries student can use their mobile
phones to get useful information during school claes or
with a short test, the students can give a fast fdback to
the teacher on the accurate parts of the curriculumOne
of the biggest Scandinavian projects is the BYOD (fhg
Your Own Device) in Denmark. Based on a research of
UNESCU there are 6 billions of mobile subscriptions
compared to the Earth’s population of 7.3 billion peple
and it is a great possibility to reduce costs becaa the
students bring the devices to the school.

Due to big amount of devices like smartphones, tabts,
laptops the K-12 students live in a digital world: they
socialize and make fun on the Internet, predominary on
Facebook; they use online contents and cloud systsrfor
learning and so on. The European countries measuréé
effect of digital world on young people for years aw (Eu
Kids Online, Net Children Go Mobile).

The role of schools has been changed in the past fgears
regarding the transfer of the information. It is only
necessary to show students how to find relevant andilid
information. It would be important to know what they do
on their devices, how many times they spend on oné
entertainment and learning.

In our research, we have analyzed thaligital learning
habits and the Internet usage patterns of K-12 stughts of
Northern-Serbia. To examine the Teacher-Student-Pant
triangle in detail, we also involved teachers andgrents to
our survey.

l. INTRODUCTION

that a phone, a PC, a media device can fit into a
pocket, and permit quick information and source

¢ access, all of which have the potential to divert o

attention to their educational exploitation [1].

Throwing a glance into the future, we can
conclude that this smart gadget is going to reach
more and more people, and will reform the tools of
education and their content, as well [2]. However,
the number of students on-line is much higher than
in 2013, this fact, however, legs behind its
projected potentials [3]. The statistics may not
stagnate at this level, since according to CEOC [4]
in the recent period; a rise of 15% has been
noticeable. The appearance of the mobile Internet
at affordable prices will boost the previously
mentioned indicators causing a non-remission in
the speed of change. The fall of price of tablets
and smart phones will attract mobile technology
into education that would transform traditional
teaching methods into a richer peer-to-peer or 1:1
learning environment for every single student [5].
Changes in society can be grasped even now. Less
and less people use the traditional functions of a
mobile phone, since they prefer transferring data,
pictures, listen to music, and connect to the
Internet. We rely on smart phones not only this
way but we also meet new people, friends, talk
about the latest happenings around us and the
world [6]. According to the survey of the Net
Children Go Mobile, astonishingly students do

The Internet and its use in education is not aent emails; rather they use social media to

novelty. Studies covering this field of sciencedransfer messages [7]. Thus, to keep contact with
have appeared in publication since the beginningach other, learners tend to post or leave Instagra
of the millennium. Nevertheless, the subject hasntries instead of telephone conversations [6].

gained renewed attention and importance, due to

the exponential spread of smart phones thanks in- communication has

The transformation

the fact that public spaces offer a wide range o ken an unbelievable shape and speed,
P P S ge unfortunately, however, only a tiny bit of
Internet access to learn and to acquire 'nformat'o%ducational institutions  use  such  new

The entire planet has adopted a rapid pace and i} 2

become "mobile”. We are accustomed to the fac hnological opportunities actively, and even less
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number of teachers have data sharing methods atquire relevant content without any obstacles.
their repertoire [8], which anyway legs behind theThis, however, will bring about huge challenges in
ITC knowledge and demands of students. This ideveloping educational and curriculum based
the very reason why educational systems neestrategies [10]. Students are given the opportunity
partial or total paradigm shift to close up. Anssverto realize that there are different social,
have to be given to such questions as in what wagconomical, political, and individual realities,
will mobile phones and broadly accessible Internetvhich would all be unlocked with the help of
infiltrate the realm of classroom activities, whichrelevant contents to shape individual thought
are the potential focus groups to be paid extrarocesses, and world-view. So far, teachers,
attention to, and what effects will the however free information flow may take this
technological changes have on the traditiondlunction over, have formed these in schools.

educational system. On-line media has become deeply rooted in our

daily lives, irrespectively of this fact; it is Wti
Il. - REVIEW OFLITERATURE regarded as a "new medium". Analogous to this,

It seems that thanks to the new mobilenumerous empirical studies have been focused on
technology, huge changes have occurred in oulifferent public and political debates about the
social and cultural life resembling to an entirelyquestions of the transition from "off-line" to "on-
new technological revolution. A good exampleline” operation. A study shows that in 2010 family
might be the Arab Spring in the beginning ofmembers used their own desktop computers to
2011, which was triggered through smart phonesonnect to the Internet (53%), while today this has
and led to the collapse of a ruling regime [9].considerably changed elevating the percentage to
According to many researchers, this revolution ig6% of those who use laptops and 41% of those
going to infiltrate into the daily routine of scHeo  who surf the net via smart phones [6]. Constant
ommuters of students and workers, who are
orced to move from one place to another, are
ore likely to use mobile technologies to access
-line information including learning material
rom anywhere and anytime [11]. They use
application to access various contents which hints
al? the tendency of classrooms becoming digital. It

ould mean a novel approach to voice, video, and
ext-based learning materials. It is widely known
hat teachers use multimedia sources to enhance
iteeir lessons [8].

New technologies, especially smart phone
have liberated on-line and e-learning, since th
beginning, static Internet connections have turneld!
to a broadly accessible ones making classroo
and libraries mobile all the time. It does not @aus
a problem to our children to initiate private catis
a public space or to use the apps of their sm
phones [6]. Nowadays, time seemingly waste
during a travel in a car or on a bus would onl
provide an opportunity to use mobile phones t
connect to the Internet. Studies have shown th
students not only take an active participatiorhia t We have seen that there is indefinite number of
digital world but also learn how to use it, throughnew opportunities; however, schools have shown a
which they learn to acquire relevant and accurateonsiderable resistance to a rapid and bold
knowledge owing to new technological transformation. It cannot be neglected, though, tha
advancements [8]. a seemingly slow social transformation followed
81 its process may shift to a rational and moderate

dpoint as revolutionary tensions die out [12].
development of data and new knowledge pose i{an . i .
P g9e b ccordingly, if not in the recent future but on the

great challenge and difficulties to institutions, :
ong run we may expect reactions and results.

which force us to think over the global scope 0{/avouula would urge the previously described

teaching and leaming [8]. Anyone almost rocesses since in his view the use of mobile
anywhere can access to new levels of humal)

relationships,  experimental learning, and{)honzstarfhalor&e mtotlvatlr;gt, Whr:.Ch calré beMer;_sllly
individual use of the curriculum. Due to ‘W/M€d 1o the advantage ol teac ing [13]. Mobile

immediate interactions, students have théechnologies permit us to process and collect

opportunity not only to learn but also to teach,swdems' fgedback, vv_hile during a Wo_rkin_g
finally yet importantly, and to take up questionsprocess, which emphasises the hybrid application

that would prepare them for the adulthoodOf technologies, we can use them as additional

Internet is used as an "up-to-date" database f6§aching devices_ [_1]' In Sth a hybrid model, a
sources of information and as we face neV\§tudent usually sitting passively at the back ef th

technological innovations, students will be able toclassroom would gain the opportunity to

We live in an era when the exponential rise an
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hypothesise, to ask for peer review, and to takeas available on a homepage advertised and

notes of the problems they are working on [14].

As a pedagogue and as a private person | wou
express my concerns about the overwhelmin
power of technologies among our students an
children. Nevertheless, in my view, we could us

shared
%Jtomatically stored in an on-line database that
as later evaluated to obtain a global picturénef t

in Facebook groups. Data were

arning styles and the available learning tools of

-generation students in Vojvodina.

technology for educational purposes in a correddur hypotheses:

and appropriate way to enhance efficiency. We all

agree that everybody has the right to access

learning material regardless of his or her
background and social status. Learning through
smart phones change traditional concepts of
learning in a way that the model of institutionslan
curriculum as knowledge generators would shift to
the model of purposeful knowledge acquisition
and motivation to learn [15]. Student will not have
to wait for a class to begin, and even will notdav
to be at school to be able to learn. On the one
hand, mobile technologies would give the
opportunity to learn on a location the most suéabl

Conditions for learning and teaching with
the help of mobile phones in the region of
Vojvodina are given.

Regardless of parents’ income, students
have and use very similar devices.

Students regularly use their mobile devices
for on-line learning.

By examining the teacher-student-parent
triangle, we may state that each member
has resort to the communication
possibilities of Facebook.

IV. RESEARCHFINDINGS

for him/her. Besides, students would gain the Thjs piece of research was conducted between
freedom to have a personal choice when it comes3 stydents, of which 108 male students have a
to learning materials found in a huge abundancgacebook profile (100%), while only five female

On the other, integrated mobile technologies int@y,dents do not have a Facebook profile of the 115

formal and informal education would get a chancarticipants. These five students were in the age
to develop learning materials or even better t‘?roup of 13-14 (see Table 1.).

personalize the same with the help of the Internet.
Educators may even hold extra curriculum stud:
hours and organize on-line debate workshop
regardless of time and place constraints. Finally

TABLE I. THE NUMBER OF STUDENTS INVOLVED IN THE STUDY
AND THE NUMBER OF THOSE WHO HAVE AFACEBOOK

0 g PROFILE
the combination of smart phones and mobile = — e
. . . oys wi irls wi
Internet has the potential to provide a rightful an FB an FB
access to education for those who have bee| Age Group/Sex| Boys  profile Girls profile
neglected socially or economically. Knowing this, ;foyears 1 1 (i 2
. . . . . - years
it would be imperative to recon3|der their aspect 1 15 years 13 13 1 1
and opportunities in every region and country ir| 13-14 years 46 46 33 28
the world. 15 -16 years 17 17 21 21
17 -18 years 30 30 49 49
Altogether 108 108 115 110

Illl.  MEASUREINSTRUMENTS ANDHYPOTHESES

The role of schools has been changed in the It is estimated that one third of the students use
past few vyears regarding the transfer ofersonal computers for learning and another third
information, since the only necessary instructmn t sit down to a laptop. Figures show that girls prefe
give to students is how to find relevant and valicusing laptops for learning; while boys tend to do;
information. It would be important to know what similar tasks on a personal computer (see Table 2.
they do on their devices, how much time theyFigure 1.). We also found out that tablets and
spend on on-line entertainment and learning. lphones are less used than other devices, though
our research, we have made quantitativé8% of the participants have a tablet and 83%
guestionnaires of the digital learning habits drel t have a smart phone.

Internet usage patterns of 223 K-12 students in
Northern-Serbia. To examine the Teacher-Student-
Parent triangle in detail, we also involved 30
teachers and 20 parents in our survey. On-line
questionnaires were used to collect data from
students, teachers, and parents. The questionnaire
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TABLE Il. DEVICES STUDENTS USE FOR LEARNING

B Desktop Computer

)
»©
=
5

Girls (1)

Girls (11)

Boys (46)

Girls (33)

Boys (17)

Girls (21)

GArgﬁp Sex PC Laptop Tablet g'zr:)a:]r‘ta us',\:e?g of
devices
0-8 Boys (1) 0% 100% 0% 0% 0%
years Girls (0) 0% 0% 0% 0% 0%
9-10 Boys (1) 100% 0% 0% 0% 0%
years Girls (1) 0% 0% 0% 100% 0%
11-12 Boys (13) 30.8% 0.0% 7.7% 7.7% 53.8%
years Girls (11) 27.3% 45.5% 0.0% 9.1% 18.2%
13-14 Boys (46) 41.3% 6.5% 8.7% 13.09 30.4%
years Girls (33) 21.2% 27.3% 27.3%) 21.29 3.09
15-16 Boys (17) 41.2% 35.3% 0.0% 5.9% 17.6%
years Girls (21) 28.6% 38.1% 9.5% 9.5% 14.3%
16 -18 Boys (30) 40.0% 50.0% 3.3% 6.7% 0.09
years Girls (49) 34.7% 59.2% 0.0% 4.1% 2.0%
Boys (108) | 40.7% 22.2% 9.3% 5.6% 22.29
On Girls (115) 28.7% 44.3% 6.1% 9.6% 11.3%
average GBI:’IZS(;;% 345% | 33.6% | 7.6% 7.6%|  16.69
60
H |do not use any of the
devices
50 - B Telephone
40 Tablet
N Laptop

Girls (49)

Students who participated in this study are on

Figure 1. Devices students use for learning

line on average for 5 hours a day,

29.02% amount to learning (see Table 3. Figur%acebook
2.). We have found no correlations between ag '

TABLE Ill. STUDY OF THE AVERAGE TIME SPENT ON THENTERNET

Average time spent on the Internet (hours)
Total of
learning
In Outside based Total of
Age own own Internet actual
Group Sex room room use learning
0-8 Boys 0 0 0 0.00%
years Girls 0 0 0 0.00%
9-10 Boys 4 5 4 44.44%
years Girls 3 2 2 40.00%
11-12 Boys 3.15 2.08 1.77 33.849
years Girls 2.64 2.18 1.27 26.35%
13-14 Boys 2.74 2.04 1.2 25.10%
years Girls 2.97 1.76 1.52 32.14%
15-16 Boys 2.94 2.35 1.24 23.449
years Girls 3.05 2.19 1.15 21.95%
17 -18 Boys 2.23 2.67 1.8 36.73%
years Girls 1.98 1.65 1.12 30.85%
On Boys 2.87 2.01 141 28.89Y
average Girls 2.60 2.10 1.37 29.15%
5 1 HInownroom
4,5 1 m Outside theroom
4 4

Internet use for learning

Figure 2. Study of the average time spent on tteret

Only 23% of students do not communicated
with their teachers over Facebook, while the rest
of them take advantage of the opportunities
provided by the social media allowing for a fast
and easy communication (see Figure 3.). A slightly
more than one third of the parents do not keep

of WhiCheontact with the teachers of their children over

groups, sex, and learning based Internet use.

60

In teacher-parent relationship, personal
reneetings are considered highly important, though,
in many cases Facebook provides a faster way to
change information.

Part of our study focused on the correlation of
family income and smart phone use in the
household. We concluded that most of the students
(82.2%) have a smart phone with exclusive use.
(See Table 4. Figure 4.) 77.8% of students have a
desktop computer, however, more than half of
them (52.6%) share this device with the rest of the
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family members. 55.6% of learners have a laptop,
of whom 21.5% share it with their close relatives.

Tablets, in relation to the above-mentioned
devices, seem less popular whose percentage doe 0- 20000
not go over 34.1%, and only 11.9% of them share 1°°;°:’§

laptops. The bases of this study was a sample o
answers gathered from 135 learners, given the faci more than 100,000
that the rest did not provide relevant information
or did not know the amount of their parents'

income.

= With

Teacher-student

= With everyene

a% 3% 2%

Teacher-parent

Figure 3. Communication over Facebook between westudent
and teacher-parent

TABLE V. DEVICES USED BY STUDENTS RELATED TO THE INCOME

OF THEIR PARENTS

Income

Number of
Students

Smart
Phones

Tablet

Laptop

Personal
Computer

0 —20.000

14

85.7%|  28.6Y

0

28.69

0

78.6Y

20.000 —
40.000

35

74.3%

42.9%

62.9%)

74.3%

40.000 —
60.000

41

82.9%

31.7%

51.2%

78.0%

60.000 —
80.000

22

81.8%

31.8%

54.5%

86.4%

80.000 —
100.000

12

91.7%

8.3%

75.0%

66.7%

More than
100.000

11

90.9%

54.5%

63.6%)|

81.8%

On average/
altogether

135

82.2%

34.1%)

55.6%

77.8%

61

20.000-40.000

J 40.000-60.000

80.000-100.000

60.000-80.000

——Smartphone
—Tablet
Laptop

=== Desktop Computer

Figure 4. Devices used by students related tonttene of their
parents

V. INTERPRETATION OF THEFINDINGS,
CONCLUSION

Our first hypothesis, namely that circumstances
for mobile use with the aim of learning and
teaching seem valid and proven, since 82.2% of
students already have a smart phone in their own
possession. This number, though, may seem higher
than in the case of personal computers, which are
used shared with household members.

Our second hypothesis seems also plausible,
since studies show that there is no correlation
between family income and students' smart phone
possession, a tendency that is true for tablets, as
well. Furthermore, it should be mentioned that
laptop possession is considerably lower in families
with the lowest income.

Our third hypothesis has not been met because
students prefer desktop computers and laptops to
mobile phones, even though they have at least one
of the latter.

Our fourth hypothesis may be considered valid
since 77% of students use Facebook applications
to communicate with their teachers. Parents,
however, take the least advantages of the services
provided by the social media to communicate with
the teachers of their children. This number riges t
only 62%. These figures, however, cannot be
considered low, if parents prefer personal meetings
with teachers, or at least talking over the phone.
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In conclusion, it can be stated thatl®l
circumstances for M-learning have been given
even in such a poor region of Europe as
Vojvodina, which allows for the use of their smart(®l
phones for learning purposes. In order to
revolutionize learning, it is highly needed to
undergo a shift in attitudes toward new
technologies among teachers; nonetheless, Serbj
should adopt a regulation that would allow smart
phone use in education, a development that has
already been widely accepted in western countrie¥!
Such technological innovation would not generate
extra financial spending for schools, since stuslent
already use smart phones, and could easily adapf
themselves to new circumstances reducing the
need to buy new computers and learning material.[1
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Abstract — Persistent and severe impairment of
psychological development resulting from a high leal of
inattentive, restless and impulsive behavior is ctsified
according to the fourth Diagnostic and StatisticalManual
of Mental Disorders (DSM-IV) as attention-
deficit/hyperactivity disorder (ADHD) and according to
the Tenth International Classification of DiseasesICD-
10) as hyperkinetic disorder (HD). ADHD is associad
with poor grades, poor reading and math standardize
test scores, and increased grade retention in
schoolchildren.

Besides medical treatment of these children, biofdback
is recognized as an internationally recognized altaative
therapy for ADHD children nowadays. Moreover, there
are many studies regarding the influence of the vieb
games on ADHD children. Although in many cases the
opinions and findings are contradictory all of themare
concluding that ADHD children could benefit from
properly designed video games that are played acating
to a specific protocol and under supervision of tezhers or
parents.

This paper presents a developed video game that airas
helping ADHD in improving their learning capacities. It
consists of several different modules and levels. €hdesign
and development of the game as well as its architece
are presented in this paper.
experimentally evaluated on ADHD children. The reslts
of the evaluation are also presented in the papernd
conclusions are drawn.

l. INTRODUCTION

The game has been

Another theoretical approach to ADHD claims
that low level of reinforcement and motivation,
have huge impact on performance deficit in ADHD
children.

Various studies have shown that
computerization of tasks can have positive impact
on increasing ADHD children’'s interest and
motivation. This is mainly because computer
programs have clearly defined protocols and
scenarios, evidenced goals and objectives, and
immediate feedback on the performed actions.
Moreover, if the computer programs are created in
the form of interactive video games could attract
the children’s attention, concentrate for longer
period, and behave less impulsively.

In contrary, the literature evidences cases in
which the effect of video games has negative
influence on children [2-4]. The main drawback of
these studies is that they are not considering the
specificity of the video games. Most of them did
not even specifically examine the video games and
their details, but are classifying them as a subket
television or Internet use. One extensively studied
area is the content of video games and their
relationship to subsequent aggressive behavior in
children [5, 6]. Other case reports have

Among all neurobehavioral disorders, Attentiondocumented correlation between video games with

Deficit Hyperactivity Disorder (ADHD) is the most lower academic achievements [7]. However, the

frequent one diagnosed in childhood. There igatest should be analyzed very carefully, because
estimation that it is affecting 5.29% of childrenthe main reason for the lower academic

intensively in the last decade. One veryyames themselves, but it might be a result of @ ver
comprehensive theory focusing oOn executivg,n, ime spent playing video games instead of
functions (EFs), such as working memory (WM), o qing and curriculum-related academic study.
Visuo-spatial WM, response inhibition, and
temporal processing, is developed by Barkley and Considering the previous, one may conclude
it assumes that self-regulation deficits are at ththat carefully designed and developed video games
core of the ADHD syndrome. that are played according to a specific protocdl an
under supervision of teachers or parents could be

beneficial.
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Therefore, ADHD children might benefit from 3D video game Self City [12] was oriented
video games designed in such a way that thetowards the improvement of social skills in
gameplay gradually stimulates the players t@dolescents diagnosed with ADHD and/or
perform more accurate and precise actions to makervasive Developmental Disorder. In this game,
accurate and more demanding decisions arttie players were faced and challenged to cope with
actions at higher levels of the game i.e. at higheseveral different situations.
speeds. Consequently, it should increase working p

. . . - ersonal
memory spans, it can provide pro-social training,
and can offer positive neurological changes in th
brain system.

Investigator (PI) is a 3D game
pecially designed to help adolescents with
Gisorders with Focused Solution Therapies—SFT
and therapy games. It was initially tested with 4
This paper presents a developed video gamedolescents with positive results [15].

learring sapaciics. f consiss of several dilere | P13/ Mancer is another serious videogame
modules and Ievelé The desi 4 devel dtevelqped for therapy of various disorders but also

: gn and developmey)

. . including ADHD [13,14].

of the game as well as its architecture are predent
in this paper. The game has been experimentally Besides these, various other commercial
evaluated on ADHD children. The results of thevideogames were adapted to ADHD therapy
evaluation are also presented in the paper angfogram such as Robomemo (CogMed, Stockholm,

conclusions are drawn. Sweden) [16], the Supermarket Game and
CyberCruiser which have been tested with over 50
[l.  RELATED WORK users.

In general all computer video games related to De La Guia et al. [17] present collaborative
ADHD children could be classified into two big games developed in a novel multi-device
categories i.e. diagnosis and evaluation games aedvironment applying the distributed user interface
treatment/therapeutic games. Second group is tiparadigm together with tangible user interfaces
main subject of interest in our study. The first(TUIs). The aim of this game is to improve
therapeutic videogame was developed by Pope amtemory and attention in children with ADHD.
Bogart in 1996, and is a modificgtign of soﬂware Pier et al. [18] developed computerized
gzgglgrz)idthiyprNOGrSegs{\% g&zp?;'igw%fzc C%Irﬂt)sl;texecutive functionin_g training with game elements
programme to user attention levels [8] gfmed_ at enhancing self-control. They h_a\_/e

' experimented and evaluated the transfer of training

Latter on in 2001, Pope and Palsson haveffects to daily life, and enhancing motivation
developed a methodology, which was combininghrough more gaming elements. The presented
commercial off-the-shelf videogames with the useesults in their study are promising.
of EEG measurements. It was aimed as an
intervention tool for the improvement of ADHD and opinions of parents having children with

children [9]. ADHD and ASD disorders, which are playing
Commercially available videogame “The various video games. They concluded that parents

Journey to Wild Divine” is a simulation in which indicate that video game play was positive forrthei

virtual characters in the 3D virtual world arechildren with ASD, particularly if they believedeh

controlled through biofeedback. Game control iggames were having a positive impact on their

based on relaxation techniques, which are verghild's development.

useful in the regulation or monitoring of

gﬁggsggx![tsywi?ﬁiljlrl—r|l|gu[lls(l)\ilty in - children - and the game Trg_asure Hunt that was dgveloped to
' support cognitive behavior therapy with children
Statements et al. [11] have conducted avho come into treatment for various mental health
comprehensive study in which ADHD children problems.She is mentioning the how important is
were involved in a virtual helicopter game. In thisto know the opinion of therapists on the impact of
game, the children were given different tasks téhe game on treatment success. The 42 therapists
control the helicopter using MRI images whichtreating the 218 children reported that the game
were used to measure the activity on certain areagas helpful and it was also used as reinforcement,
of the brain. enhanced child motivation, structured therapy

Finke et al. [19] have investigated the attitudes

Brezinka [20] has investigated the influence of
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sessions and strengthened the therapeutic The game is played in a way that the child is

relationship with the child. placed in front of a big screen (can be TV set or
. . . _._projector) and in front of the Kinect device.

Ferguson et al. [21] in their study are examlnmél)-ypicm game set is depicted in Fig. 3. The

the possibilities of applying the video games (Wiigppjication using the device input is capable to
Sports) to develop social skills i.e. “go0dgetect the child’s body and characteristic points.
sportsmanship” in children diagnosed with ADHD.A|| the characteristic points that could be detdcte
They are concluding that video-game technologyre presented in Fig. 4.

could be part of social skills intervention progeam

lll.  VIDEO GAME DESCRIPTION

In this study, an interactive closed loop game
was created. The game was based on Microsoft
Kinect (Figure 1) sensor, which is providing the
input to the game. The main components are the
RGB camera, depth sensor and microphone array.
The depth sensor combines an IR laser projector
with a monochrome CMOS sensor to get 3D video
data. Besides these, there is a motor to tilt the
sensor array up and down for the best view of the
scene, and an accelerometer to sense position.

IR Emitter Color Sensor

IR Depth Sensor

Tilt Motor

Fig.3. Typical game set

HEAD

LEFT_HAND
(

RIGHT_HAND
—~

RIGHT _ELBOW
RIGHT _SHOULDER

MicrophoneArray LEFT_ELBOW
LEFT_SHOULDER

Fig.1. Microsoft Kinect Structure | e

The architecture of the game developed is

presented in Figure 2. HEFT-HIP RIGHT_HIP

Application level (game logic)

LEFT_KMNEE RIGHT _KNEE

RIGHT_FOOT

I LEFT_FOOT

Fig.4. Key points on human body that could be dettand used

Middleware at application level

components

By detecting the body's key points the
application is capable to detect the actions the
player performs and track them. Moreover, some of
those points i.e. their position could be usedras a
input to the game (i.e. use them as a mouse

I pointer).

This way the child through its movements can
command the game and interact with the virtual 3D
world that is displayed on the screen in front of

Fig.2. Application Architecture him.
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In our study, the game is composed of two At the end of the evaluation period, both
different modules. One of them was aimed ateachers and therapists’ opinions were collected.
stimulating the child to perform more accurate and\ll of them have reported important progress.
precise actions at higher at higher speeds of thidamely, working memory has been significantly
game. The second module aims at helping the chiidcreased, number of forgotten tasks at school has
to train his working memory spans and spatiabeen significantly diminished, and time for which
orientation. the children stayed calm and focused on their tasks
has been almost doubled after the evaluation

In the first module the child is controlling .
eriod.

(using his hands) one fish which is swimming in
water tunnel. The aim is to reach the end of the
tunnel. The problems the child is facing on its way V. CONCLUSION

along the tunnel are obstacles showing randomly This paper presents a developed video game
that should be avoided. When the obstacl¢hat aims at helping ADHD in improving their
appeared on the screen, an audio stimulus is alarning capacities. It consists of several diffiere
presented to the child as an additional inputmodules and levels. The design and development
Moreover, the swimming speed is increasing as thef the game as well as its architecture are predent
game proceeds i.e. the fish is going towards tke ern this paper. The game has been experimentally
of the tunnel, and the tunnel is getting narrower. evaluated on ADHD children. The results of the
valuation are promising and are showing

The second module is presenting matrix o mprovements of the children performances.

various number of boxes hiding pairs of different
images. Some of the images are very similar to
each other. The player in each move is opening two
of them and tries to pair the exact images. As thé
game progresses, the number of boxes is
augmented.

Upon each well-completed move in both[Z]
modules, the player is awarded by collectin
golden coins, which at the end are compensat g
with real fruits.

4
IV. EVALUATION AND RESULTS (4]

Ten children between 6 and 12 years (6 male
and 6 female) diagnosed with ADHD, threel™
teachers from different primary schools attended by,
these children and four therapists were involved in
the evaluation study.

The evaluation was performed in three phaseﬁ7
The first one is regarding explanation of the use
interface to the children and calibration of the
system. In the second phase the children wei8&
given a practicing session. The third phase is
regarding the evaluation itself. The evaluationg
phase was lasting for four weeks. During this
period, each of the children was playing the game
for 35 minutes three times a week under
supervision of the therapist. For each gameplayio]
therapists were annotating the impressions of the
children collected by an interviewing methodology.
During the evaluation period, also the teachers
were conducting a special diary regarding the
children’s achievements at school and theify
behavior.

Py
=
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Abstract - They were built only a few years ago andave
become integral to our lives. In fact, social netwts have
permeated all aspects of our lives. In recent yearsocial
networks are very popular among young people. Studs
have shown that using them at all times and for diérent
activities, and various authors investigated the psibility of
using the Internet and social networking for educdbnal
purposes. As part of this, the paper presents theesults of
research and Facebook Internet habits of students fo
Technical School of Professional Studies in Kragujec.
Explored what and how students are doing on the Intmet
and Facebook. Special emphasis was placed on Facebas
is currently the most popular social network, and gplored
whether students use Facebook, as well as for edticaal
purposes, as we have been thinking about the postities
and importance of applying social media to communite
with staff and their impact on the quality of the eucation

[I. CRITICAL REVIEW OF THE SOCIAL NETWORKS

Social networks have in recent years the
phenomenon that swept the whole world, and it's
almost hard to describe the structure of users of
social networks - are used by both men and women
and young and old, and in the private and business
purposes. And what are really social networks?

Social networks are online services, mostly free,
giving users a variety of ways and types of
communication with other users. Social networks
have allowed just that - communicate - and now the
most popular form of internet communication. The
structure of social networks made of individuals

process. i " b
who are called "nodes". Nodes are the individual

actors within the networks, and ties are the retfesti

. INTRODUCTION between the actors. It could be a number of differe
The concept of social networks involvesconnections between nodes. Research in academia
advanced information and communicationhas shown that social networks operate on many

technologies (ICT), and in recent years we haveevels, starting from: friendship, family ties, aig
witnessed a real revolution in the development ofommon interests, trust, knowledge and prestige.
these technologies. ICT is beginning to intensise u
in teaching, schools and universities to creat# the
website, create profiles on social networks.

To the world's Internet networks are certainly
Facebook, Twitter and LinkedIn, where the public is
most familiar with the highest number of Facebook

To access social networks need to know thasers.
basics of using ICT and Internet access required.

When you “register on a social network, %ssumed that they do not have the same negative

fundamental step is to make your own IorOfIIeSide. However, as the use of social networks brings

during which the temperature of the user forSome good sides has its negative side.

personal information (name, date of birth, gender,
educational background ...).

Also in everyday story of social networks can be

Among the benefits of social networks are:

The fact is that the more time we spend in front ¢  Free access
of a computer, but in the company of our family and
friends. The question is whether we are dependent

on the social networks and that they are actublty t  °

e Optional access

The possibility of acquiring new friends

social network a logical result of our IT Computer training
development, as well as an inevitable phenomenon o
that maintains a state in which our society is. * Maintaining contacts

The undoubted fact is that Facebook is currently * Monitoring of current issues

the leading social networking site. Founded in as
many social network sites by students who tried out
their projects with the help of his fellow students

Advertising
Among the disadvantages of social networks are:
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» Lack of privacy » Scientific

»  The possibility of false identity of These include social networking sites where
scientists can share their research with other
scientists and to gain insight into their resuisme

* Cyber violence of them are: Academia.edu and Collaborative
. Stalking Research.

» The possibility of addiction

* The possibility of phishing attacks * Time for a specific area

One of the main reasons why people use the
internet is to search for specific occupationsheiirt
A. Tvpes of social networks personal hobbies. Users on .these' pages reveal the
yp whole group of people who think alike and share the

Social networks can be divided into seven majog, 1o passion for a hobby. Such networks are: Oh
categories: network for social networking,My Bloom and Sports Shou:[ing. '

multimedia  sharing networks, informative,
professional, educational, scientific, related tQz ggcial networks in education
trustworthy the area [1].

» Facebook

» Disregard for direct communication

» Social connections
Currently, the number of users the most used

It is certain that social networks are the best wagocial network is Facebook. The idea of Facebook is
to connect with family members, friends, or people@hrough the Internet and in a very simple way to

who are distant from us. Some of these socialonnect people who already know each other in real
networks are Facebook, Twitter, Google +, andife.

MySpace with the fact that in recent times,
indicating that the old favorites such as MySpage n
longer have any effect [2].

Facebook is characterized by a number of
applications available to users with registered
Profilia. Facebook users have a wide range of tools
* Deljenje multimedija that can be used. For example, users can set up an

This type of network allows you to share videos,unlimited number of photos, contact lists only

hotos, d d oth fent the Web. Tﬁgarch e-mail account, through Which they can find
photos, SoUnds and other content on e e others who have Facebook profiles. Through the

most famous social networks of this type are. licati h ble th
YouTube, Instagram, Picasa ... applications that users can use, can enable the
availability of its information through these tools

e Information can also be set when the user can find when

They are made to facilitate people search f0§earching and who is not. Users who put content on

solutions to everyday problems and gettin heir profile to be published in the "News Feed' -u

najrlazeitijih data and information. These portals etermine who can see the content, so you may be

provide a wealth of data that we can be of greAFmted to certain sets of people to see this aunte
help. Some of them are; SuperGreenMe ... Finally we can say that Facebook has become a
great platform, which is every day more and more
wider and brings the full Internet as we know itato
They are designed to provide an opportunity fonew width.
improvement in some area. Nekeod them have
forums where professionals can connect, share
experiences and to identify a common interest. Given that represents one of the most popular
These are; LinkedIn, Classroom 2.0 ... social network in the world, educational instituiso
have begun to use it for the purposes of education.
Realizing that the students most of their free tone
Places where students and teachers work together e internet, they decided to modernize and
academic projects, enabling easy communicatioapproach the material in an interesting way. Crkate
between students and teachers and today hase number of applications, profiles, fan pages,
become increasingly popular in the school systemgroups, through which students with each other and
An example of this type of social networking siteswith their teachers to communicate, share ideas,
are as follows: The Student Room, ePals andpinions, experiences, etc.
elLearners.

* Professional

Facebook in Education

e Educational
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Here we present the 5 best rated applicationf). Survey
which will help you in learning: The analysis included 157 students and based on

1. Books iRead: Share with others the bookheir responses showed the following.
you are reading and see what they think

about it; TABLE 1. CUSTOMERANALYSIS BY AGE IN SERBIA [3]

2. Until Research 4 Me: This application makes Year Representation
it easy to gather information using the thesis 13-15 10%
statement, instructions and much more;

_ _ o 16 — 17 10%

3. Flashcards: With this application you ca -
create to help in learning; 18 -24 31%

4. Wikiseek Search: Use this tool to locate 25-34 28%
research with Wikipedia articles via 35-44 13%
Facebook - a; 1554 5%

5. Skool Pool: Gather information about the 55_ 64 2%
schools through Facebook - and.

65+ 2%

C. Analysis Research

As is currently the best known and most widely
accepted social network Facebook, the goal of the Male population Femalepopulation
study was to investigate, us_ing the students 51% 29%
Facebook, as well as for educational purposes, ahd __ i
any opinions on the possibilities and importance of Of the 1.4 n(‘)nlllon registered users, men make up
applying social media to communicate with thedl Women 49%. Young people aged 18-24 years
teaching staff and their impact on the quality e t represent 31% of users Facebook social network.

education process. Internet is mainly used by people with secondary

Another reason to be found in a series ofducation or gymnasium (23%) and higher

research about Facebook in education is one fagflucation (29%). Social Network consists of 96% of
from personal experience. students with access to the Internet.

TABLE 2. DISTRIBUTION OF USERS BY GENDER4]

It happened that the information posted on the |
ABLE 3.SVRHA PUBLICATION OF PHOTOS AND VIDEO CONTENT ON

Facebook profile of only 7-8 hours before the date SOCIAL NETWORKS INSERBIA

of th_e meeting made a better attendance o_f _trcThe Durpose of publishing Representation

meeting but the information posted on the officia content

website of the faculty for 24 hours prior to the Sorsona] 329

specified term (a meeting was scheduled at 8:Q0 %

am). Educational 504
Empirical research was conducted during the Business 19%

winter semester of 2015 among students of all years c = 5

of the Higher Technical School of Professiona ommercia 8%

Studies in Kragujevac. Entertainment 36%
Participation in the survey was voluntary ana

anonymous, and included 173 randomly selected 1. How often students use a

students, out of which is retained for further computer?

processing 157 questionnaires. ||:| every day @ Several times aweek |

The used questionnaire contained questions

about the gender and age of computer usage (how 19.1

often, what activities, ...), knowledge of social ,@

networks (which the network used, how often, what

they are working on, ..) as well as a combinatibn o 80.9

Facebook and the educational process (I use it for

educational purposes, and what they think abaout it) Figure 1. How often students use a computer?
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As the purpose of the use of computers

significantly more respondents cited entertainmer

(138; 87.9%), while the other primary reason for

learning. Since the program (application) tha

students most commonly used on the computer af

various Internet browsers (Internet Explorer
Mozilla Firefox, Google Chrome, Opera, ...) and
Mocrosoft Office package, with an emphasis o
Word, Excel and PowerPoint, while only a handfu

TABLE 4. USE OF SOCIAL NETWORKS

of students cited and Access. It is highly siguific

response represented using Facebook (provided itis

t The purpose of using social Representation
networks
Search and retrieval 20%
nEducation 7%
Keeping in touch 29%
Organization and planning 17%
social events
.advertising 20%
IOther 7%

over 70% of respondents).

Furthermore,

students who said they were

These results should be taken with caution,

actively used Facebook, and asked to respond RFcause if you remember the primary objective of

guestions about the frequency of the use

dpe development of Facebook then the question is

Facebook, the time you spend on it every day, thléow many contacts with people in the vicinity of

primary reason for its use and the activities thei)

usually do.

The frequency of use of Facebook

|I:| every day M several times a week Oless often |

7,9; 8%

68,9; 69%

Of these 104 students who use Facebook eve
day the question is how often?

Time use of Facebook ?

Oone o'clock

E between 1 and for three hours

O more than 3 hours

26,

39,7; 39%@

33,8; 34%

5;27%

*Areas of use of social networks in Serbia
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ve and with which you often associate should be
maintained in the virtual world. Another reason
most commonly used is to connect with old
contacts, and then followed to connect with new
contacts which belongs to the maintenance of
contacts 29%, and search and retrieval 20%.
Organization and planning of social events is the
reason the use of Facebook for 17% of students.
Because education Facebook uses only 7% of
students, and for the promotion of only 20% of
them. Other students have stated that the reaeons f
their use other, but did not specify which. It is
interesting to note that very few students, the
reasons cited for the education. As far as edutatio
and can be understood that it is not the reason for
tMe use of Facebook, because students probably are
not familiar with these options on Facebook.

What attitudes do students have about the
possibilities of using Facebook in education,
according to the results shown in Table 2. The siew
expressed by all students, their 157.

TABLE 5. STUDENTS OPINIONS ABOUT THE POSSIBILITY OF USING
FACEBOOK WHILE STUDYING

Da Ne
It would be good if every college hasa | 75,7 | 24,3
profile on FB %
Facebook could be used as an aid to | 66,9 33,1
learning
It is good to exchange information | 69,8 | 30,2
related to college at FB
It is good to exchange teaching
materials related to the Faculty on 724 | 276
Facebook
Facebook moze doprineti pobolj$anju | 70,1 | 29,9
iskustva studiranja
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From the results in Table 2 it is evident thamnerelaventnog product (spam) Facebook solve with
students have a positive opinion about Facebook ihe help of Facebook Immunity System (FIS).
the educational process. So ¥ of the studenStudies have shown a high courtesy of the
thought it would be good to each faculty has its1owcomposition, and spam on the network considers 1%
Facebook profile on which to publish news andf the content.
events. Slightly less than 70% of students believe
that Facebook could be used as an aid in learning, I1l. CONCLUSION

but they are not required to specify ways of using Results of the study are interesting and open up a

Facebook for educational purposes. What are t eomge of possibilities for future research. It gan

other results have concluded that students S&t that students are fairly computer users ant] tha

Facebook as a commer_mal for she_m_ng mfo_rmatlori'h future research was interesting to explore imano
gnd te_achmg materials, receving dlfferentdetail all of their activities on the computer. As
information from the faculty and the like. Facebook users, students are very active, but their
In general the results in Table 2 or theresponses indicate that the use of Facebook at face
opinion of students about the possibilities ofvalue, or use it primarily for fun and do not take
application of Facebook in higher education showadvantage of other opportunities that significantly
that about % believes that it would be good andffect the possibilities of expanding knowledge and
would significantly strengthen the communicationof learning.
process, improve the experience of studying, and
with it significantly contributed to the quality tiie
educational process.

Very few students noted that does not use
Facebook and today would likely be very difficut t

compare their views on the implementation of
E. Safety and security on social networks Facebook during the education with attitudes of

All social networks are subject to attacks and tudents who use it.

continually invests in the safety of the compositio =~ That is another interesting point for future
Facebook as the most popular among socidgesearch the attitudes and opinions of teachers on
networks have been fighting the problem of safetgocial networks and their activities on social
and has developed the composition of Faceboagketworks.

Immunity System that is used for checking the

content that is published by users. REFERENCES
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Abstract - This paper presents the results of reseeh  the opportunities for education and informatiort tha
conducted in the elementary school "Dositej Obradae” the Internet offers.

Smederevo, in order to get familiar with using thenternet

and Facebook among students in higher grades of The highest number of surveys carried out [5-8]

elementary school. Therefore, the aim of the reseatovas  ndicates that young people are starting to use the
that the teachers and community members first learn |nternet very early, still pre - school age, and
about the habits of children and the use of the Imtrnet mainly use it for fun (play games, listen and

and social networks, as well as threats and pitfall that d load . . id l ict t
children may face using a global social network. Té ownload music, movies, video clips, pictures, etc.

results showed that the vast majority of students se the )- T1hey are very popular social networking and
Internet and Facebook, but it is mostly used for dating sites MySpace and Facebook. The data
entertainment and activities on popular social netwrks. A indicate that 38% of children aged 0-12 years have
small number of students pleaded use the Internetof a profile on one of the social networks, despite th
educational purposes. It is necessary to carmy out ggae |imjt of at least 13 years. It is estimated tha
education, students, and parents about potential dmers = book. d ite th tat t. fi t t
in the use of the Internet, particularly child abuse on the ace OO_ » despite the Statutory retiremen age 0
social networks. Every child, regardless of age, shl ~ US€ social nets, currently has about 7.5 million
have at least some previous knowledge of Internehteats ~ Users under the age of 13 years and 5 million under
and how to avoid. It is the task of teachers to the the age of 10 years. Facebook, according to the
information, which were reached based on the reseeh,  |atest data, there are about 400 million usersignd
transformed into knowledge that will transfer students now one of the most visited sites in the world.
and their parents in order to protect children during their According to a study carried out by the AdriaTalk
stay on the Intermet. Serbia is a leader in the region with over 2 millio
Facebook users. According to estimates by the
I.  INTRODUCTION agency Nielsen, in May 2009, children aged two to

The Internet is the entry port in the people'stl years accounted for 9,5 percent of all regular
lives and occupied an important place in everydapternet users in the United States. The number of
life of the individual. The Internet provides manychildren using the Internet increased by 18% in the
opportunities, facilitates the search for a largdast five years, while the number of adult Internet
number of different information and saves timeusers in the same period increased by only 10%.
Neither school has not bypassed, which is anothdihe time children spend on the Internet increased
aspect of modernization and improvement offom approximately seven hours in May 2004 to
education. The age limit at which children begin t®®ver 11 hours in May 2009, which represents a
use computers all the lower and often happens @owth rate of 63%. Results show that boys spend
children to be computer literate than their parents’% more time online than girls, but for the time
The popularity of the Internet as a relatively newthey spend on the Internet girls visit 9% moressite
medium, increases progressively taking intd12].
account the opportunities offered in the fields of Ag the majority of citizens are, still not

the user is anonymous and protected, as well @ge of the Internet among a large number of parents

seemingly limitless freedom it offers, the promsti 41 siill there is a belief that children are sahes
of the medium, and as such make it ideal attractivge home. at the computer. However, there are

for the youngest audience. It is estimated that thﬁequent cases of Internet abuse such as

Internet uses about 1.2 billion people or about 18%‘1isrepresentation or encouraging bullying by
of the world population. Of these, half aged 5-1&nr05ding content that ridicules or endanger
years. Only a small number of children recognizgomeone's safety or dignity. It is a frighteningtfa
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that 57% of children on the Internet see a kind of « The last question was whether students are
pornography. Violence on the Internet is concerned about your privacy on Facebook.
increasingly common, and in the environment of
virtual communication at first glance it seems tha
the law, technology, schools and parents can
very little to stop it. In the area of legislatiahe
European Commission has since 2006 adopted a Surveyed 189 students from fifth to eighth
number of legislative directives aimed at reducingyrade who on that day had the time of Informatics
the negative impact of the Internet on children anednd Computing. 29,1% were students of the 5th
youth, or a reduction in its uncontrolled andgrade, 27,5% of 6th grade students, 12,7% of
aimless use [9]. students grade 7, grade 8 students 30,7 (Figure 1).

Bearing all this in mind, the research was done . Number of studen's par class

60 5

in order to be acquainted with the habits in using I =
the Internet and Facebook, students of elementary “ [l I I

The teaching staff of the school, the subjects
gformatics and Computing, implemented the
survey.

school "Dositej Obradovic"- Smederevo, to ‘0 |l
educational and school staff, if necessary, act pre [

emptively in directing students to make the best © U
. . . 0+
maximum advantage Internet in the educational .
process of cognition. o 7. dass
8. dass
II.  METHODOLOGY Figure 1. Number of surveyed students per class

The aim of this study was to determine the The share of respondents by sex was almost

manner and frequency of use of the Internet angqual, girls 48.2% and boys 51.8%.
social networks (Facebook), while students in

higher grades of elementary school. . RESEARCHRESULTS

It was presumed that students spend too much The survey results showed that almost all of the
time on the Internet and social networks, not arinsurveyed students a computer 98% and 93% of
for the neglect of their everyday lives and forithe respondents have Internet access. It is assumed tha
safety. children who do not have a computer come from

The method used in this paper is descriptivé@milies with modest financial status.
method because it was necessary to know how and )
for what purposes students use the Internet arfi Use of the Internet in elementary school
social networks in the present, and applied rekearc "Dositej Obradovic” - Smederevo
technique was the survey by questionnaire [1]. The highest percentage of 99% of the 189

A gquestionnaire containing 30 questions relate%uclents surveyed said they use the Internet, and

to the Internet and Facebook, which are defined fﬁ)d;[ir:]at ulr?it ?eOtuilﬁggotlhéea(gsrgf t'r?e f&g‘:ﬁé&vgin
that they are clear and understandable. Th 9 9 )

guestions were designed so that the student had t?]%surveyed students most commonly used Intermet

or o0 , .
opportunity to choose one of two possible answe%;g%r;ei’nﬁ;tseﬁ(;?lcﬁﬁs’ 2% at a friend or relative,
offered or one or more answers from multiple- 0 '

ChOICG answers. Where the student most frequently use the Internet?
The structure of the survey was as follows: interneteiubs || 3,0%
¢ Questions 1-3 are related to sex and grade | e or retatives | 20% =t home
students, if the student has a computer and schoo!

school 4,0% at friends or relatives.

is connected to the Internet.

minternet clubs

. . athome [ NNGNGNGNGNGNGGE ¢ .o
¢ Questions 4-15 were linked to the use of the

|nternet 0.0% 200% 400% 600% BDO% 100,0%

+ Questions 16-31 were directed to social Figure 2. Place the use of the Internet

networks, ie. Sign up because it was Looking at the frequency of Internet usage

assumed that the vast majority of almosshows that 83% of students use the Internet every

100% of students have Facebook profile. day, 15% uses the Internet several times a week,
while the remaining 2% of students use the Internet
once or twice a month or even less frequently
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(Figure 3). These results show that a growingurposes. Table No. 1 shows the percentages of
number of children who use the Internet the maimesponses to questions about phenomena on the
contents of free time. A large amount of timelnternet and indicated (shaded and in bold)
children spend on the Internet does not leave thepercentages to think about and open debate. From
much time to socialize and play with their peersthe attached table shows that students do not use
talk with family members, practicing sports, etc.the Internet, as it should be.

which may adversely affect their overall

TABLE 1. THE PHENOMENA RELATED TO THENTERNET
development.

interviewees %

The frequency of Inlemel use among students

QUESTION

Sometimes
or never
Every or

almost every
day

once of twice per month | 2.0% mevery day

Wseveral imes aweek
several times a week - 15,0%

once of twice per month You p|ay games? 26 74
every oy | o5 0%
0,0% 200% 400% 60,0% S80,0% 100,0% Do you do your homework by computer? 82 18
Figure 3. Frequency of Internet use among students You use e—mail? 57 43
The highest percentage of students on the
Internet during the day spend more than 60 minut¢€hatting? 56 44

in 71% of 30-60 minutes 23%, less than 30 minutes ,
5%, do not spend time on the Internet 1%. Thisag’é"(’;ef;?t:;gﬁ: Ife‘)nguuquggh as watching ;¢ | g4
tells us that children are increasingly devotingrth ; Pe: '

time access i.e. His use of neglecting its oblayeti | You take music, movies , games or applications 55 | &7
. - ... | from the Internet?
to the school, family, sports and other activitie
(Figure 4)- Participate in forums on the Internet? 84 15
Only time spent on the Internet
Browse Internet for school assignments? 71 29

do not spend time on the

1,0%
Internet "

B maore than 60 minutes

R B. Use of Facebook in elementary school
"Dositej Obradovic" - Smederevo

et o e When asked whether they have a profile on a
wore thanco minutes | s P social network, 95% of students responded that
N they have, and 5% do not. We note that most of the
students use Facebook 95%, while 33% of students
in addition Facebook has another social network is

For questions related to the appearance on tfhge second part of the survey devoted to Facebook

Internet, students have responded worrying. Wh  the most frequently attended by a social network
asked whether playing games as much as 74#i9ure 5).
answered that they play games every or nearly | s

every day, while 26% never or sometimes. | ®%

Students rarely use it for solving homework (82% o

less than 30 minutes 5,0%

Figure 4. Time spent on the Internet

never or sometimes) although the Internet may find | Do ot use any sodal network
useful items and tools for solving these tasks. 18% | i WFaceboak and ather networks
of respondents said the home is set up for the | " facebook

20%

solution of using the Internet every or almost gver 10%
day. 57% never or sometimes uses e-mails, while | *
43% use e-mail almost every day. Everyday
chatting at 44% and sometimes 56%. It is worryin,_ Figure 5. Possession of profiles on social networks

that 71% of students it almost never searched for Facebook profile, 41% of students used more
schoolwork, while only 29% do so almost everythan 2 years, 46% 1-2 years, 6-12 months, 7%, 6%
day. The survey we are almost sure that students6 months, while 6% have a profile but it is not
use the Internet only for fun (listening to music,used. The results showed that students generally
playing games, downloading music, watching an@pen their profile when they go into the fifth or
downloading movies and other applications), angixth grade.

in a small percentage use it for educational

586

has a profile no profile
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How long do you use Facebook profile? Tt affects you use Facebook to perform the daily duties?
1-6monts [ 6.0%
Never anything like that
- a9 ®more than 2 years happened a,0%
6-12 months 70% ’ u Yes, often happening to me

1-2 years

Yes, but it rarely happens | AN AR =" W Yes, but it rarely happens

1-2 years 46,0% 6-12 months

more than 2 vears [ NN AREEEE : 1.0 # 1-6 monts Yes, often happening tome [ N 20.0%
0,0% 10,0% 20,0% 30,0% 40,00 50,0% 0,0% 10,0% 20,0% 30,0% 40,0% 50,0%
Figure 6. Opening profile on Facebook Figure 8. The impact of Facebook on daily respalisis

Studies have shown that the majority o1

tudents for oth L i dav. 579 Table 2 shows the percentages of the responses
students for others goes several times a day, 57, 4o questions and indicated (shaded and in bold)
25% once a day, several times a week, 11% once a

week, 3%, less than once a week 4% (Figure 7 ercentages to think about and open debate. From
This ,study’/ showed that more than half of th he attached table shows that students do not use

students their time mainly carried out on FacebooK; 2C€P00K as it should and that a number of
which leads to our assumption that students spend®#/dents do not realize Facebook seriously.

lot of time on the Internet and Facebook. Students TABLE 2. THE PHENOMENA RELATED TOFACEBOOK
generally spend 3 or more hours 38% on Facebo(]fk

% interviewees

is worrying, as this neglect their obligations an QUESTION Yes 1 No
. i 0
leisure activities. Two hours 26% of student$ | ccept unknown persons as friends on v ”s o
performed at Facebook, one hour 16%, 15% fQrracebook profile?
i 0
half an hour' 15 minutes 9%. Arranged to live encounter with a strand 9 91
accepted as a friend?
How long do you use Facebook profile?
Parents are familiar with what i do gn 68 32
Facebook?
tomonths N 6,0% With my parents | arranged / by the rules |of ., e
612 months 7.00% B more than 2 years using Facebook?
1-2 years
1-2years 460% 1 612 montns Do your parents have a Facebook profile? 5 46

ni-6 th:
morethn 2 yeors Y 0% mont

Whether your parents are among friends on g 51

0,0% 100%  20,0%  300%  400%  500% Facebook?
Figure 7. Time use of Facebook Written have some lies about yourself on y 13 87
. rofile?
On the question of the purpose for the studen £ .
used Facebook in the vast majority responded thjal "ot some lies about another person on| 5| o,

acebook profile?

they use it to communicate with friends through
chatting or messaging 73%, browse photos arnd insulted another person on Facebook? 10 90
videos 8%, play games and use applications 129f;
meet new friends 2%' Learning l%' 4% somethin gOther people are insulted me on Facebook? 17 83
else. By how many hours on weekdays using
Facebook 37% of students responded to 21 hours,

and 22 hours 18% up to 23 hours 17% to 24% 6 Students sign up lightly, without thinking about
hours , sometimes after midnight 23%. Thesetting personal data or content endanger their
question of whether the use of Facebook influencgafety and the safety of their loved ones. Whether
on the performance of daily activities, studentghey are concerned about security and privacy of
have responded as follows: never had anythintheir data 55% of students answered that it is not
like that happened 42 %, yes, but | rarely dtsgo Worried, 9% are concerned but do not know how
38%, that often is this happening to 20% (Figurdo protect your data, while 36% take care and
8). This shows that students or not to recognize dirotect their data (Figure 9).

not to see excessive use of Facebook badly affect

the performance of daily duties.
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Are you worried about the privacy of data and contzat you
put on a Facebook profile?
They are worried about

protecing their persona
nformation

ECTY

emphasize the necessity of controlling the time
and the content that their children on the Internet
following. Although allows quick and easy access

to

' worried but | do nct know = P ot worried

haw ta protect personal data

® ¥ worried but | €o not know

. o
how to protect personal data

et wermee _ T

0% 106 209 30% 40% 50% 60%

Figure 9. Concerns in using Facebook

information and provides a number of

advantages in the sphere of creating new forms of
human interaction, it has its flaws that should not
be ignored. If, in this context, to create awarsnes

of children, and joint efforts between schools and

parents, it will in future be able to intenet seed

and useful ally.

If you connect data on the use of the Internet
with information on the use of Facebook, we
notice that most of the time spent on the Interneﬁ]
students generally spend on Facebook.

V. CONCLUSION (2

Results of the research on the Internet habits ¢d
pupils of primary school "Dositej Obradovic"-
Smederevo showed that students do not diffey
from their peers in Serbia, Europe and the world -
most of the time spent on Internet use fois]
entertainment activities at social networks. As
might be expected the most popular social networ,
is Facebook, which is valid globally for the most
popular social network. -

It was expected that the students in a more state
that Internet use for educational purposes,
however, the results showed that only 1/5 ofg
students use the Internet for learning and
extending the knowledge of current school
subjects. This opens up the teaching staff 6
schools in this field of preventive and educationajio
works. It is necessary to devise a strategy thati
would, through various forms of school and othet12]
extracurricular activities within the regular [13]
education process the students stimulated to tinrt&]
spent on the Internet channel in the direction o
better use of the global network. It is alsoyis
necessary to meet with the parents and with thes]
results of the research, then the potential hazar@s]
and threats that accompany the "unsafe" use the
Internet and to
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CHILDREN SECURITY AND SAFETY ON THE
INTERNET
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Abstract - This paper deals with the research of Iémet  and substantially changed the usual way of life for
use purposes, frequency of using the Internet, thethe g of ys. Certainly, the rise of the Internet diedb

question of whether there is supervision by parentsvhen f t technoloaical barri tod
using the Internet and to what extent, with first gade or us 1o overcome technological barriers, so today

students of economic schools. The frame of theseagtions ~ the Internet is a platform that allows for a
tends to reach students' attitudes towards the Intmet and  relatively inexpensive form of communication
its impact on education. The total sample consistedf 177 among users worldwide, with the availability of

students, of which 121 girls and 56 boys. The resalt jntqrmation through a few mouse clicks.
suggest a significant lack of parental involvementin

children’s use of the Internet However, today perhaps more than ever,
questions are being raised not only whether there
. INTRODUCTION are negative sides of the Internet as well, buttwha

The most advance "gadgets" and different typei§ the real life if you replace it with so called
C

of Internet connections have been available to y_b(ler .“tfed' lMa_m/ththeorlsttg, p?lLosoph(?[rs,l
young people in all countries of the world, since>2¢l0I0gIStS deal Wi € question of how virtua
elationships influence real relationships? Is

the earliest times. Likewise, the use of smarE cessive Internet use leading to social isoladion
phones and tablet PCs among teenagers hﬁ]é Vv u Ing al

increased drastically in the last two or three gear € |n_d|V|duaI. These are some of the important
as well as their connection to the Internet vidl!®Stions that need to be seriously addressed.

mobile phones. Today many teenagers use the

Internet almost exclusively through their own Il INTERNETADDICTION AMONG
smartphone ADOLESCENTS

The Internet is an important source of Time spent on the computer during the day is
b considered to be the most authoritative indicator o

!nformatlon and communication, as well as alpe existence of dependency, so if it includes from
integral part of the social environment, espeuall;a to 6 hours of free time. it is considered a

f%rui/]oungopcleeor;l]%s'l[:g; pggﬁqerreuﬁgngit/glle i:]r}tc;ermgt ymptom. In addition, there are some other criteria
young peop b y at determine the presence of this dependence.

about all the good and bad sides of it. Also . : .
.~ - Most young people use the internet despite seeing
teachers and parents need to complement existing . . .
, . : rious problems its’ overuse can cause. Intemet i
work with young people through informing them. .
used as an escape from the problems and feelings

Besides the role of informing young people,of uilt, depression and helplessness. Especiall
supporting them to find the right information and guitt, dep P >S. ESP y
. - : : among young people, the Internet is a kind of
to make independent decisions, informing youth : :
; stress reducer and escape into parallel and virtual
through parents and teachers in the school full

enables them to maximize the benefits of using the?a“ty'
Internet and reduce possible risks. Some of the psychological signs and symptoms

Surely, the Internet is today one of the mosEf Internet addiction include: loss of the notidn o

me spent on the internet, problems related to the
common channel for the exchange of all types o .
. ; s . completion of tasks at home, work or at school,
information and communication with each other. . : . ) .
: . : isolation from family and friends, feelings of duil
The intensive use of the Internet in recent years . .
. " .~ Or patronizing attitude towards the use of Internet
has introduced completely new qualities into

eople’s relationships. The Internet has rac;icalla sense of euphoria when using the Internet,
peop bs. P moodiness, irritability and angry outbursts,
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feelings of seclusion, depression and resentment, The main task is to teach our children how to
increase tolerance and loss of interest in otheyafely use the internet and mobile phone, and how
activities, lack of concentration and emotionalto recognize potential danger and risky behavior.

closeness when internet is not available, insincefBhey must be taught to take responsibility forithei
and frequent lying, irritability when reducing the behavior and the consequences of certain actions
use of the Internet [6]. that can affect themselves, but also others with
whom they are in contact. It is important to respec

. IMPORTANCE OFYOUTH SECURITY ONTHE  their independence, interests and activities in
INTERNET accordance with their age, as well as use the

Based on observations and experiences we Jjjessages that are tailored to this age. And finally
know that teenagers are the leading useWhat is the most i_mportan_t . c_ommunication or
population of mobile technologies and also thafonversation. This is especially important because
ways of using these technologies and behavior Otrt'lere are many facts that show that children whose

the Internet also reflect their future views and*@ €NtS are paying much attention to talking to

opinions. Mobile technologies and social network&hildren about the dangers on the Internet showed

are also giving them a kind of freedom anOlsigniﬁcantly greater awareness of the risks, for

independence, which fits perfectly with the spiritexample of plac!ng personal information on the
of a young man. This kind of independence ma?‘uternet, tha_n chll_dren whose parents hardly ever
sometimes concern their parents, because it §‘|k about this topic.

difficult, or even completely impossible, if they

are not accustomed to the Internet and computer V- ROLE OFPARENTS INPROTECTING
technologies, to find out which sites and what CHILDREN ON THEINTERNET

content their children are searching on the Interne  There is general advice for all parents, which

The Internet provides a variety of opportunitiesCan be applied not only for using the Internet, but

for harassment. It is possible to set the rumorsaISO for all other situations regarding the safsity

. . hildren. This advice is to be very familiar with
f)nr:g:(r)]g:aphasngr O;Zird pe:iglrilglolunsforr?naglsosr;é) Qsthgvhat their children are doing, and know roughly

anonymously, or under someone else's name. SM%elr circle of friends. After that, it's good t@yp

messages and ol phones wihcamera open J°PLCT (0 e behavir, It ey spend oy
new possibilities for entertainment but also for . . ’ )
sitting at a computer, again more attention should

abuse. School violence is usually limited to th . .
time spent in school, but through the InterneeEe dedlcate_d._Whethe_r it comes to games, the chat,
acebook, it is very important to know what the

victims are available at any time. There are also g_.. .- . gt ) :
larger number of potential victims online. If agh”d is doing. If a child is bghavmg dlﬁeremdy .
trangely, parents need to find out why their child

young person spends time for example chattin . . .
online, these risks should be discussed at the ve hav?stdlffg[]glr&tly, anddwhether therel ',S a risk tto
beginning. Also, procedures in case of bein hs Slzely' faren anhyOL_mg PEOPIES parents
subjected to harassment should be specified [4]. ould always p.omt out how important it is not to
believe everything they are told, and also to
Why is it important to introduce young peoplealways consult with parents before making a
to the problem of harassment on the Internet andecision.

electronic violence? It is important for the Parents should explain to their children that
following reasons: violence on the network oftenthe should never serr)1d their photo to strangers
happens when adults are not present, childrenhy ked to do it onll tf b ¢ gll
usually believe that things will get worse if s&id when asked 10 0o 1t oniin€, not to become tamiliar

OfWIth these people before they talk about it with

parents, anonymity and reduced risk their parents or guardians, and if eventually the
identification usually encourage people to do P 9 ' y they

something they normally would not have done (fmare going to meet new people, to tell their patents

example, to say something that you would no?vshg]euois :ﬁemﬁﬁ;r?:gayzn'g asgrl:]t()algtnglascgr.](ﬁsc;n
normally say to another person in the face) '

violence on the network is technically easy tcjﬂ?sefené gofg;?rlu?r:ifa;v;:d’aﬁr&”gﬁ r':hseri]rwfres;?sp
perform. Sending malicious messages o}; yp ' P

displaying malicious text to large number of users’ guardians about what happened.
requires only a few mouse clicks.
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It is very important that young people do not reason why children do not tell their
misunderstand this kind of parent’s behavior to be parents about electronic violence [10].
directed against the fun or use internet in general
but only against the occurrence of possible abug
on the Internet. The Internet is a very good an
useful thing that makes life easier and can amuse
us. However, at the same time, the Internet is full * instruct children not to respond to violent

If the violence happens on the Internet in which
e victim is a child or a minor, then you shoutd d
e following:

of various criminals and sick or disturbed people messages,
who have dishonorable intentions toward children ,  4g not delete messages as they may serve
and youth. as evidence,

Rules of parental control of children when try to discover the identity of the
using the Internet: perpetrator,

* introduce them to electronic media, the « contact Internet providers,
possibilities offered and the dangers of the

virtual world, « contact school,
« allow children to eventually teach adults * if the identity of the perpetrator is known,
about some uses of electronic media, try to contact his parents,

« talk with children about the possibilities of * contact the police [10].

Us'ngbl electronic media, dangers and There are general advices to minors, as
possIble consequences, recommended by the relevant ministry (Ministry

« arrange the rules of using the internet withof Internal Affairs of the Republic of Serbia).
your children, These are as follows:

 instruct children on the positive contentand ¢ do not send messages, photos or other

features, material that could harm someone, send
images only to people who you personally
know and who you trust and only after
consultation with the parents;

e encourage the use of electronic media as a
tool for learning and socializing and not
just for games,

e do not leave personal information to

e spend some time together with children on strangers;

the Internet,
ignore unknown persons wishing to make
contact with you and do not meet with
these people;

e introduce Web Sites designed for children
and age appropriate,

* monitor the child's activity on the Internet, « on home pages of social networks

« set some limitations for using the Internet, (Facebook, Twitter ...) there are rules for
) o the use of personal data, advices and the
. 8'3(39 t)he computer in a visible place age limit for using the network [11].
ounge),

, , Proper and timely education and preventive
* warn children not to give out personal datayrograms can provide children with protection
or photos on the Internet, and not ©Ofom the dangers of the Internet. Parents and
respond to calls for meeting with strangers,empjoyees of educational institutions — teachers
« if the child wants to meet with someone hehave the key role in this education.
met on the Internet, it must be in a public
place in the presence of parents, V. RESEARCH

« the children need to be supported in th

: . e . The research problem
reporting of possible electronic violence,

The problem of this research is the frequency

it should be noted that they are not toof use as well as the purpose of using the Internet
b'lame if they are VICtImS of eIeCt'roniC (e.g., play|ng games' surﬁng the |nternet’
violence, and that their computer will not messaging, listening to music, watching movies,
be confiscated (this is often the mainyiing articles, learning, programming, or any
other purpose), and whether there is parental
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supervision when using the Internet and to whadf Informatics course. Total sample consists of

extent. 177 students. The number of boys is 56 or 31.64%,
while the number of girls was 121, or 68.36% of
B. Goal the sample.

The goal of the research is set based on the o
above research problem. The goal was formulatett Organization and course of research
in two ways: The survey was carried out in a way that the
O§tudents were given anonymous questionnaire of

1) Theoretical goal - establish the frequency 4 paper format with five aquestions. two of
Internet use by students and the frequency é? _bap : ’ . at ’
Wwhich contained questions with the scale of

experiencing some form of electronic violence, if tiitudes, from "completely false” to "mostly

experienced, with techniques and instruments fo?alse " "'m not sure" to "mostly true "and"
pedagogical research. ' y

completely true ".
2) Cognitive objective - to obtain the opinions and

attitudes of pupils in relation to the purpose of V|. DATA PROCESSING ANDCOMMENTS
using the internet and parental control of that

usage. A. Frequency of Internet use
Frequency of Internet use is determined on the
C. Research tasks basis of two questions in the survey, which are:

According to the research goals, the concretelow often do you use the internet (on your
tasks of the research and their implementation ammputer, tablet, mobile phone or similar device)?

defined. The tasks of this research are: There were offered a total of 6 responses to this
1) To investigate the frequency of Internet us uestion (" | use the Interne'tl ‘?!a"y' ! use the
by students - participants. nternet several times a week", "l use the internet

once a week ", "l use the Internet once a month",

2) To examine the purpose of using the Interney yse the Internet once in 2-3 months," and "I do

by students - participants. not use the internet”). Based on results processing

3) To examine the frequency of any of thelt be concluded that almost all respondents, iy ver
electronic forms of violence they were high percentage (96.43% of boys and 93.38% of
exposed to when using the Internet. girls) use the Internet every day. It can also be

concluded that the whole sample of respondents

4) Examine the experiences of students 0nse the internet, because the answer "l do not use
security issues on the Internet, consultatior\J '

with parents on ways to protect themselveéhe Internet." was not given. It should be noteat th

on the Internet and awareness of parent pere is no significant difference between the
control and any agreed rules for using thdntensity of internet use between the two variables

Internet. (half of respondents).

D. Research hypothesis B. Frequency of experienced electronic violence

H h for thi h when using the Internet
ypotheses for this research are: : .
. Most first grade students of economics The frequency of experienced electronic

school who use the Internet for violence when using the Internet is analyzed based
entertainment and communication with " the obtained data shown on chart 1.

friends, use the internet dalily; Noansuer

e First grade students of economics school
are not being exposed to some form of ) _
electronic violence in a significant extent; Often (2-3 time a manth)

Very often [every week)

Girls

Reraly {1-3 timein couple of... | W Boys

* In most cases there is no supervision by
parents when using the Internet. Never

|
0 20 0 60 30 100
E. Research sample

First grade students of economics school Werenart 1. Frequency of experienced electronic victewhen using the
selected for this research. The research was Internet
conducted in the same school during the teaching
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C. Parental control of internet use

Processing of research results shows following
conclusions:

for the statemeniParents have warned me
of the possible dangers if | meet live with
someone | know only via the internet,
percentage of the attitude "completely true"
in boys is 10.71, which is different from
just 4.96% in girls, and the standard
deviation is also significantly higher in
boys (1.34 compared to 1.04 in girls),
which means that in girls there is less
deviation of given attitudes in relation to
the arithmetic mean, which is slightly
higher in girls;

for the statemenParents show interest in
what I'm doing while I'm on the computer,
a percentage share of the claim "completely
true" is significantly higher in boys than in
girls (25% compared to 13.22%) and the
standard deviation in both cases are very
similar ( 1.36 and 1.34);

for the statementhave agreed rules about
using the internet with parentgercentage
share of the attitude "completely true" is
significantly higher than in the previous
two claims, 53,72% for girls and 44.64%
for boys and standard deviations are also
very similar ( 1.35 and 1.34);

for the statement talk to parents about
possible dangers of internepercentage
share of the attitude "completely true" in
boys is slightly higher (35.71% compared
to 23.97%), the standard deviation is
different, so in boys is 1.38 and in girls is
1.55;

for the statement have limited time to
spend on the computer and internet
percentage share of the attitude
"completely true" in girls is slightly higher

standard deviation of all attitudes for this
statement;

for the statemenft home computer there
are special filters and programs installed
to control the contentpercentage share of
the attitude "completely true" is
significantly higher in girls than in boys
(61.16% compared to 42.86%), and
standard deviations are high and differ
related to respondents’ gender (1.50 boys
and girls 1.27).

From the above comments it can be concluded:

from all offered statement®arents have
warned me of the possible dangers if | meet
live with someone | know only via the
internet stands out because it has a
significantly larger amount of arithmetic
mean in relation to other claims (4.02 for
boys and 4.44 in girls), which corresponds
to the attitude "mostly true”. For all other
claims arithmetic mean is moving from the
amount of 1.54 to 3.33;

girls have a higher amount of limited time
to spend on the Internet compared to boys;

it can be said that parents show greater
interest for boys while on the Internet, and
also boys talk to their parents about
possible dangers on the Internet more than
girls;

it can be said that girls have more agreed
rules of using the internet, that they have
agreed consequences with parents if they
violate the rules of using the internet, and

at home on the computer have more special
filters and programs installed to control the

content, compared to boys.

VIl. CONCLUSION

From the conducted research it is clearly visible

(66.94% compared to 53.57%), standardhat absolutely all respondents use the Internet an
deviations are largely different, 1.33 in@ huge majority (96.43% of boys and 93.38% of
boys and in girls is 0.94, which representgirls) uses the Internet every day. So it is almost
the smallest amount of standard deviationgsinimaginable today those first grade students of
for all attitudes for this statement; economics school spend a day without the internet.

for the statement| have to take Respondents, based on gender, vary when it
consequences agreed with parents if komes to purpose of using the Internet. It was
break any of the rulegpercentage share of found that girls, more often than boys, statislycal

the attitude "completely true" in girls is more often use the internet for correspondence
slightly higher (62.81% compared to with friends and to search for additional literatur

57.14%) and the standard deviation greatlfor school and school assignments. For purposes
differs, 1.09 in girls and in boys 1.50, sych as visiting social networking websites and
which represents the largest amount of thgeeking entertainment, boys are statistically

leading. As for visiting and reading other people's
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blogs, and writing their own blog, girls and boysme of the possible dangers if | meet live with
did not differ significantly, but they also did not someone | know only via the internetin be set
showed particular interest for this activity. Inaside, because it has significantly higher amount
addition, it is concluded that the three mosbf arithmetic mean in relation to other claims,
common purposes of using the Internet for bothvhich corresponds to the attitude "mostly true".
genders are identical (correspondence with friendghese results are not to be neglected because the
visiting social networking websites: Facebookelectronic violence is only one aspect of overall
MySpace, etc., and seeking entertaining content).bullying of children and it needs to be suppressed
Described gender differences of purpose ofvith prevention, along with all other types of
Internet use confirm the typical image that girlsviolence, because the causes of all forms of

compared to boys get more socialized, that theiwriolence are mostly the same.

relationships with other people are more important
to them, and the same is true in the virtual world.
The boys, in line with expectations, research morg
content on the Internet, are more prone to
adventurism and risk behavior. However, it turned
out that boys more often than girls spend time on
forums and different chat pages, which somewhat]
mitigates the assumption that boys do not
socialize. In this kind of Internet usage, boys aré
not primarily there to hang out (as it is for girls 4
but rather to find and exchange information on
specific issues of interest. (5]

First grade students of economics school hav[e6]
never been exposed to any form of electronic
violence in a large percentage (89.28% of boyég]
76.04% of girls and 80.23% in sum). Girls have"
been more exposed to occasional electronig
violence (1-3 times in the last few months).

[10]

The results suggest that the parents are not
sufficiently involved in children's use of the
Internet, and the involvement of parents in this ag
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Abstract — Multimedia devices are accessible to man e Letter from the bank that you have

They provide affordable way for people to get transaction pending and need to enter data
information, and entertainment. Most of the devices where to send the money

provide internet access, via Wi-Fi or cell phone gaers.
The devices have short guides on how to be used, lid « Confirmation that you won an award and
not provide guides on how to be safe while using ¢m. you need to enter data so that they know

. INTRODUCTION where to send the award

As we are becoming an online society, where All these messages appear to be from a
anyone with a specific data can transfer moneyegitimate source, and it can be difficult to spot
make purchases online, or book a vacation, it iBhishing attempt. Common clues that something is

very important to understand potential dangers anirong can be spelling errors, or a link that vake
how to protect yourself from them. you to a different website, and not to the expected

one. But you need to be aware of this, and to check

Internet is a great place where you can find ouf pefore clicking any links in the message
latest news, chat with your friends, play gamed, anyryided.

watch photos of cats. Also it is a tool that people

are using to find new ways for criminal acts tostak ~ Phishing has a wide impact, because in many
place. cases it is not device-specific. Anyone who has an

email, or IM account can be affected, anyone who

As our children get access to internet, it iyoes to any chat room can be a victim.
crucial to protect them from predators. That can be

achieved by raising awareness of dangers, and [1l. " PHISHING AND CHILDREN
educating children and parents on how to avoid Chjldren probably won't have their parents’
them. bank account information, but they can have

Common danger encountered by children that {§hough information to be valuable to the phisher,
addressed in this paper is when goal is to colle§ich as address, phone number. They can also

personal information. This is called phishing. provide information such as a daily schedule,
commonly visited places, or they can download a
II.  PHISHING malicious software.

~ Phishing is the attempt to acquire personal Eew years ago | was teaching computer science
information by pretending to be a trustworthyiy 7" grade, and during a recess in my computer

Y . ,
entity™. lab, 13 year old girl was in a chat room

The personal information targeted are usuallyPricaonica) on http://www.krstarica.com/. |
usernames, passwords, pins, phone numbe,@?ticed tha't she was typing her cell_phone number
addresses, dates of births, daily schedules, dtc. An the IM window. | stopped her, asking why she is
this can be used to gain access to privatgharing her number. She said that she is
information, bank accounts, or any otheréXxchanging numbers with a boy she met online; he

commodity that attacker can use. is from a nearby city, and he is 14 years old. |
asked her how confident she is that information is

It is usually in a form of an email, instant 4 How can she be sure that he is not some 45
message, or & pop-up on a page, with a link thakar o1d7 | also asked that if she told him thatish
will take user to a phisher's page where you neegls year old, how could that be confirmed as a true

to enter personal information, or it will download data? She was surprised by all this, and decided no
malicious software that can send data from youy, give him his number.

device to the phisher. _
That event showed me that kids are not aware

Common schemes are: of potential dangers on the Internet, but if they a
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educated, they will be careful and take necessaslowly personal conversation starts that includes
actions to stay safe. information sharing.

Here are few more hypothetical scenarios. There are several campaigns that are dedicated
to raising awareness of cyber threats and

understanding them. There you can find valuable

resources related to online safety.

Scenario your 10 year old is playing a game on
Facebook, and there is a pop-ujpl are selected
to get for free new IPad! Click to confirm you want
your award! What will he/she click? Will she “Stop.Think.Connect” is a national campaign in
close pop-up on a top right “Close” button, orklic US, and stands for:
on an “OK” which is right in the middle of the pop-
up? What will clicking on “OK” going to do? Will
it take him/her to some website where personal

“Stop — before you use Internet, take time to
understand the risks and spot potential

data should be entered, or will it silently install problems
“OpenPortinFirewall.bat” on your device? » Think — Take a moment to be certain the
. _ _ path ahead is clear. Consider how your

Scenario your 12 year old is in the public ch_at actions online could impact your safety, or

room, and someone post®©H, my math teacher is your family’s.

killing me with all the homework. Who feels the _ _

same? He/She answersOMG, | know how you *  Connect — Enjoy the Internet with greater

feel. And then there is an invitation for a private confidence knowing you've taken the right

steps to safeguard vyourself and your

chat from that person, with topic of exchangin
P P ging computer.?

experiences with math teachers... and slowly that
becomes more personal, asking for name, favorite Another source of information on Cyber
treat, address, phone number, and an invitation &ecurity is National Cyber Security Alliance which
meet in person. What starts like a friendly onlinehas a mission to educate and empower digital
chat between teenagers, can become a way forsaciety to use the Internet safely and securely at
phisher to get personal information, and mayb&ome, work, and schodf.

even physical access to the victim. Many schools are adding to their curriculum

V. PROTECTING ANDPREVENTING content related to online etiquette, and cybengafe

To protect yourself and your family from cyber'th'_’}D da vef[y |mporttanr: tO:O'C’ as W.(Ie Elre enabling dOE:
threats, it is very important to be educated of''dren 10 US€ technology available, we need 1o

potential dangers of the Internet. It is alsoalso teach them to stay safe while doing so.

important to watch what your child is doing online. V. CONCLUSION
Some devices support “child mode” where specific
features can be disabled, so your child might Wathn

YouTube videos, put can't open URLs in browserwe know in what ways cyber criminals can attack
or download anything over internet. us, we can avoid the attacks and protect ourselves.
Common guideline for online safety that everylt can be challenging to stay current, but attagker

child and parent should know is: treat interactior®’® coming up with new ways to approach victims
online same as you would in person; don't talk t@nd get the information they need, and we need to

strangers, and don't share personal information. 40 our best to stay safe.

Educators and parents need to talk to children
d educate them of potential dangers. Only when

Sounds simple, right? But then you spend hours REFERENCES
in the chat room with “Mark” who is the same agell] http:/en.wikipedia.org/wiki/Phishing

as you, and has the same problems as you do... dAd http:/www.dhs.gov/stopthinkconnect
[3] https://www.staysafeonline.org/
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THE IMPORTANCE OF KNOWLEDGE OF
ENGLISH LANGUAGE FOR SAFE USE OF
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Abstract - The need for English proficiency in theuse of
the Internet is if not greater, then at least equalo the
daily use of the English language in our country. @Gildren,
because of their ignorance and lack of knowledge dhe
English language are visiting various sites and enga in
them by age inappropriate situations and conversatins.
Today's means of communication are available at yower
age, which indicates the need for English language
learning from youngest days. Their unmonitored usen
conjunction with the nature of children characterized by a
desire for fun, curiosity and naivety - significanty
increases the level of risk of violence in the Intaet.
Bearing in mind the information about the amount of
content on the Internet is in English, the early larning of
English is imposed as a priority.

l. INTRODUCTION

Il. DIRECTIONS OFPREVENTION

The task of parents is that to instruct their child
to what is good and useful for him to deflect him
from what is useless and dangerous. The attitude
of "better to be in his room, at least | know where
he is..." does not provide any protection, if the
child is communicating with the bad guy and
absorbs their pernicious ideas via the Interneg Th
passivity of parents plays a key role in the high
level of risk that threatens their child. They sldou
be aware of the fact that, when buying your child a
computer, they also are learning about a new
world that does not need a lot of knowledge, but it

Our children are the greatest value of OUkayes a lot of precautions, dedication and constant
people. They represent the bright future of OUEtdy of the child's interests.

country. Children are also the most vulnerable
members of society. National priority of each
country must be the protection of children from
the fear of crime and how to avoid becoming a
victim of the same. A computer with Internet
access opens up many possibilities for children,
exposing them to different cultures and ways of
life. However, in this way they may be exposed to
the dangers lurking on the internet. In fact, more
than 50% of content on the Internet is in English.
Children, because of their ignorance and lack of
knowledge of the English language are visiting
various sites and engage in them by age
inappropriate situations, conversations...

Directions of prevention:

as better as possible English language skills
of children

the parents must know their child's interests
introducing the possibility of beneficial
uses of computers to the child

simply imposing directions for its use
limiting the computer without the child's
knowledge by using special software
review the history of browsing on the
Internet and computer programs

talk about the sites your child is visiting
and commenting on their good and bad
characteristics

Englisr
g:“"“j Children must have good knowledge of English
Japanese to know to properly ask for what they need, what
Spanist they are interested in so they would not burst into
R inappropriate situations they can't deal themselves
Fortuguese Parents need to realize the interests of theidchil
falar to be able to follow child's work on computer and
Malisl e . .
UkiE on Internet. Parents should familiarize the child
-:?ﬂut-t with all the opportunities that the Internet
i . . . . provides, as well as to explain how these

0% 5% 0% 20% 0% 40% 0%
Figure 1. Graphic presentation of linguistic repreation on the
internet expressed in percentages

opportunities can be used for their own purposes.
Also, parents should be aware of the content and
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sites that their children are visiting. This can beenglish, and because of them it is essential that
achieved by using different programs that monitochildren as early as possible start learning Ehglis
and restrict access to sites that are not apptepriaComputer games are one of the negative forms of
to their age. Through talking with children theyentertainment that Internet offers, since hushed
can also learn a lot and thus, with them, commertave a strong impact on the behavior and
about why they are visiting certain sites, as wsll personality of a child. The third step is precisely
their good and bad sides. However, the beshe Internet, with all its good and bad
solution is prevention, parental involvement incharacteristics. Essentially, it is not some kirid o
children's activities and their tireless referrdl oevil that arises to contemporary man. Like
children to let them to learn to distinguish betwee everything else, the Internet has its good and bad
good and bad. There are many ways for the baabpects. As in all other areas of life, on therimee
guy to approach to children, and the childremwill always be someone who will take advantage
themselves should, with the help of parents, learaf the offered possibility for achieving their bad
to recognize them already in the initial stageaon intentions. What is necessary for the parents to do
general level, and that by itself vigorously blockat the beginning of a child-computer introducing,
such contacts. is that his imagination is directed towards itsibas
interests. Attitude towards the computer must be
. CHALLENGES FORCHILDREN channeled to its positive value in use. The biggest
Today's means of communication are availabl@art of the problem consists in the perception of
and younger age, which indicates the need fahe Internet as part of a computer, but also becaus
English language learning from youngest dayst is seen more as a game rather than an useful
Their unmonitored use in conjunction with thething. Parents additional false sense of secusity i
nature of children characterized by a desire foprovided by the thing that a child who surfs the
fun, curiosity and naivety - significantly increase Internet all the time is at home, in his room.
the level of risk of violence in the Internet. Imet However, pedophiles talk with their children only
youngest age, the essential characteristics of tlefew meters away from the living room where
child is that they are the most fertile ground forthey reside. Children are taught earlier by their
various abuses, while in the older ages strongarents not to come into contact with strangers, bu
influences of the environment are present. Theoday they just do not realize that the Interned is
influence of the environment is formed usually inway  with the highest possibilities for
the society of network users. They transfer thegommunication. Parents should know that their
cyber experience and knowledge to their peerghild is in a high-risk position, because every day
For children it is quite common to prevail thehe gets in touch with a bunch of unknown and
desire to experience what their generation havgotentially dangerous people.
experienced before. The challenges for children
might be many and the creators of sites will bear IV. FORNICATION
that in mind all the times, so they would somehow One of the most common ways of abuse of
manage to achieve their goals. Bearing in mind thigiveniles on the Internet is fornication. Surveys
information that what amount of content on theconducted in Croatia have confirmed the results of
Internet is in English, the early learning of EBbli the global statistics on which one in four girlsian
is imposed as a priority. On the other hand, parenbne in six boy experience some form of sexual
at all times should keep in mind that their childabuse. Pre-teen children and teens in the age from
does not play with the computer than with peopld0 to 13 who have not yet been able to define
who design websites and computer games with themselves, or to easily distinguish between
purpose, usually negative for a particular type ohormal and unusual attitude of other adults
user. Even if these influences are seeminglyowards them, because and which are most
neutral, they are leaving negative consequencesiisceptible to influence are the most exposed to
because excessive absorption of meaningless atite negative content on the Internet. Attacks on
useless information may constitute a futile lost pa them are direct and violent, and they usually start
of his childhood. Computer should be presented tby talking in forums or in chat rooms, falsely
the child as a useful tool for work, not as a ol represented "hunters". After some time socializing
infinite games and entertainment. The second stgmd gaining the trust of the victim, "hunter”
are mind-blinding games. Rare are, howeverschedule a personal meeting. The juvenile was
useful games and such are often considerembnvinced that it should be acquainted with a peer,
boring. 96% of the games on the Internet are ibut a surprise that will follow the meeting will
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end, in most cases with violence. After that, thénternet use. Parents should familiarize the child

victim is compelled to silence and repetition o th with  all
act by blackmail and fear. The consequencegrovides,

the opportunities that the Internet
as well as to explain how these

psychological, and often physical in nature, retainopportunities can be used for their own purposes.

permanent and, as such, fully coincide with the

classical abuse or rape.
V. CONCLUSION W
The knowledge of English language is crucial
for Internet technology. The need for Englishi2]
proficiency in the use of the Internet is if not
greater, then at least equal to the daily use @f thg
English language in our country. Children must
have good knowledge of English to know to
properly ask for what they need, what they are
interested in, so they would not burst intol4]
inappropriate situations they can't deal themselveBl!
Parents need to realize the interests of theildphil[6]
to be able to follow his work on computer and
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Abstract - In the educational system, the questiorof  to content, material presentation and teaching
appropriate textbooks selection is a serious probie.  apjlity of the textbook. A decade later, Ramaligela
Therefore, a serious approach should be taken, sindbe R ligela. 2010 iteria for th

consequences of a bad textbook choice can be numeso ( am?‘ Igela, ) proposes seven criteria tor the
A research on textbook selection, divided into twphases, ~Selection of textbooks: content, connectedness,
has been conducted in this study. In the first phas pilot  language, format, context, activities and teaching
research phase, the criteria which influence texthuks strategies. In his study, Crismore (Crismore, 1989)

selection have been determined, whereas in the sado  giatag that teachers tend to see a textbook as an
phase, the importance of these criteria has been

determined by multiattribute methods: AHP method ard ideal one if_ it is SyStema_‘tiQ informa_tion_aL
Conjoint analysis. The Law on Textbooks and Other readable and in accordance with school objectives.

Teaching Materials can be amended by the obtained . . . . L
results in order to establish criteria that influence The aim of this study is to establish the criteria

textbooks selection, which enables authors and pubhing ~ that influence textbooks selection by teachers, as
houses to improve characteristics determining thees  well as to establish the significance of these
criteria. selection criteria. For this purpose, multi-atttéu
methods will be wused: Analytical Hierarchy
l. INTRODUCTION Process - AHP method and Conjoint analysis.

The advantage on the market can be achieved The conjoint analysis is experimental approach,
only by high-quality products or services, as welused in research. Its goal is to evaluate how
as by competitive prices. Quality, meaning theustomers put the value to the product/service
extent of a customer’s satisfaction, applies natharacteristics, i.e. to evaluate what is important

only to the physical aspect of the product, bub alsthem and to which extent, when they are choosing
to those factors that affect the emotional andadocicertain product/service.

diti f the individual. . . . .
condition ot the individua This paper is organized as follows: Section 2

In the educational system, the question ofiescribes problem of selecting textbooks. Sections
textbooks selection is a serious problem, due t8 and 4 describe AHP method and Conjoint
increasing corruption as well as due to a greainalysis. Survey was conducted and most
number of publishers appearing nowadays on thenportant findings are given in Section 5. Section
market, offering their textbooks, with no clearly 6 provides the concluding remarks.
defined selection criteria existing. Apart from a
large number of offered textbooks, their price is ||, THE CHOICE OF ATEXTBOOK TO BEUSED
also of great importance, since it is not always IN TEACHING
adapted to the current economic situation.
Therefore, the question is which criteria inﬂuenceSe
textbooks selection.

In the educational system of the Republic of

rbia, the process of selecting an appropriate
textbook to be used in teaching is not precisely

In his study, Olorundare (Olorundare, 1998)defined. There are educational institutions that
singled out four criteria for the selection ofsolved that problem on their own, but there is no
textbooks: the adequacy of textbooks in relation tofficial document which contains any clearly
the process, the adequacy of textbooks in relatioefined method for textbooks selection or any
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criteria that influence the selection of a particul decision, taking into account both qualitative and
textbook. Therefore, the motive for conductingguantitative aspects of the decision (Saaty, 1991).
this research is the lack of defined criteria whicit can therefore be concluded that the main
will focus the textbook selection process toobjective of this method is ranking of several
choosing the best textbook. Furthermore, anothalternatives, as well as the choice of the best one
reason for conducting this research is the proposfilom a set of available ones, in situations where
of the Anti-corruption Agency about the necessitydecision-making involves a larger number of
of establishing these criteria and their importancelecision makers, and where there is a larger
in order to improve the quality of textbooks andnumber of criteria in different time-periods. The
teaching. ranking/selection is made in relation to the set

The textbook itself can be seen throughtarget'

material and immaterial aspect: the material aspest Methodological bases of AHP method
of a textbook is certainly its price, which must be
compatible with the current purchasing power o
the market. In addition to the price, materials ou
of which textbooks are produced make a big par ecision-making, in order to solve complex
of the material quality of textbooks. It shouldals roblems whosé elements are: objectives, criteria
be taken into account which chemicals are to bg " oo 2nd  alternatives. AHP  considers
used in the production process and how they a&ﬂ '

when exposed to environmental influences (light antitative ~and qualitative  attributes = and
P g . 9N ombines them through the decomposition of
temperature, humidity...). As to the immaterial

aspect of textbooks, we definitely think of thecomplex problems into a model that has the form

content of textbooks and the emotions which thOf a hierarchy. Each level of the hierarchy cossist

content activates amona the users. It can be sa%f elements that are influenced by the level above
g : d which can be mutually

that this aspect Is more important than the IoreN'O(L]ljcompared.Hierarchically structured model of
one, because if it does not comply with the nee

of users, its value will not be at a respectablelle 3‘ecision-making 's generally made up of
: P objectives, criteria and alternatives. The objectiv

The users of textbooks are mostly primary ands on the top of the hierarchy, the criteria are
secondary school students, and it is therefore vegompared to one another in relation to the set
important that the content is in accordance witlobjective, while at the last level, the comparisbn
the curriculum and syllabus as well as withalternatives is made in relation to the criteri&dd FA
students™ age. It is important that the contentl usekeeps all parts of the hierarchy in a relationship,
by lower grades students is interactive, so they th it is easy to see how a change in one factor affect
can gradually get wused to their newother factors.
responsibilities. Vocabulary has to be adapted to
their age, and sentences must be clear and not too IV. CONJOINTANALYSIS
long.

AHP method was developed by Tomas Saaty in
he early '70s of the last century (Saaty, 1977,
980), as an important tool in the analysis of

Conjoint analysis is a multivariate method used
Only when we reach the balance betweeto find the preferences of respondents for certain
material and immaterial aspects, can we speak pfoducts (Hair, Anderson, Tatham and Black,
an ideal textbook, which should be preceded b$999). Conjoint analysis is consistent with
establishing of the balance between the factordsancaster’s theory of utility maximization, where

influencing these aspects. consumers demand attributes from a given product
(Lancaster, 1971; Lusk and Hudson, 2004). The
. ANALYTIC HIERARCHY PROCESS Conjoint analysis is based on the idea that

consumers evaluate the value of a product by
cgmbining the different amounts of value provided
%y each attribute.

Analytic Hierarchy Process - AHP method
represents the most popular and lately most us
method for decision makingyhere the selection
of one of the available alternatives and their The attraction of using conjoint analysis is that
ranking is based on several attributes, which havé asks the respondents to make choices between
various importance and are expressed usingroducts defined by a unique set of product
different scales. AHP method allows the flexibility attributes in a way resembling what they normally
of the decision making proceasd helps decision do - by trading off features, one against the other
makers to set prioritties and make a qualitywhen asked which attributes they would like,
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most customers will choose everything on the wislB. Phase | — Pilot research

list. Conjoint analysis can establish the relative The aim of the first phase of the research is to
values of particular attributes and identifies theshow the most influential offered criteria and also
trade-offs the customers are likely to make inp show the ones that were not listed, but the
choosing a product and the price they are willingespondents found important. The research was
to pay for it. conducted via online survey, in November 2013.
A conjoint analysis study includes theteachers were evaluating eighteen offered criteria

o

following key steps (Kuzmanovic, Vagic and With following: “not important”, “important” and
Popovic, 2013): “important”or 1, 2 or 3 (Table 1).

1. Attribute List Formulation. A business  The study included 770 respondents, whereas
problem is defined and an attribute (features) list30/770 were valid and taken into further
as well as their performance levels is developed teonsideration.

study the problem. Table 1 contains summary assessments of all

2. Data collection. Respondents are asked tb8 criteria and their average score. These data
express the trade-offs they are willing to makeeveal that the most important ones are the
among product features by rating, sorting osuitability of language to the age of students and
choosing among hypothetical product concepts. the encouragement to creative thinking. On the

3. Utility calculation. A set of preference other hand, the least important ones are the

values (also called part worth utilities) is dedve unification of all parts of the textbook and the
from the interview data; they reflect the tradesoff Separation of parts of the textbook.

each respondent made. The respondents had the opportunity to add
4. Market Simulation. The utility values are some criteria that were not listed. After having
used to predict how buyers will choose amongnalysed their responses, we have concluded that
competing products and how their choices aréhe criteria Author/Authors’ team is also
expected to change as product features and/phportant. Hence, we have included in further

price are varied. analysis.
V. EMPIRICAL STUDY TABLE I. ASSESSMENTOFIMPORTANCE CRITERIA
A. Subject and objective of research Not Less \mpotran Average
. . . Criteria i i
The reason for conducting this research |is Importanfimportant score
precisely the lack of defined criteria in the prexe , ,
. . Conciseness in 7 64 659 2.89
of selecting textbooks leading to the best textboQlgresentation of content
Given Fhat this resea'rch can serve as a basis #®¥Biixity in presentation of 66 338 326 536
improving the educational system, the subject |ofontent
the research is criteria that teachers were guigted Parts of the textbook set | 153 344 233 211
in the selection of textbooks for teaching. Thel ggaire separated
of the research is to determine what the critefigarts of the textbook set | 228 284 218 1.99
. . are set in a blindfold
influence on the selection of textbooks and to
examine the importance of them. Didactic approach 6 60 664 2.90
The research was conducted in cooperatiBfjeogicar approach 5 26 699 2.95
with the Institute for Textbooks and Teachers! :
Association of the Republic of Serbia. ThgQccupational characterof 25 112 593 | 278
textbooks
research had two phases: .
Language adjustment to 3 15 712 2.97
Phase | — Pilot research will reveal which gfthe students’ age
eighteen given criteria influenced the most on tqtéhf?clgufagithg Istudents to 3 25 702 2.96
selection of textbooks, Ik creatively
. . The opportunity for
Phase Il — The determination of thestudents to work 2 58 670 2.92
significance of criteria, which have emerged as @dependently
result of the first phase. Encourage students' 7 141 582 2.79
interest in scientific field
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- Not tess | . |Average structures are adjusted_ to age and are able to
Criteria importantimportant "P°aM score | facilitate the understanding of the content.
8) "Author/Authors’ team”, refers to the number
lllustrations quality 16 199 515 2.68 of autors.
Design quality 23 291 416 2.54 The criteria from number 1 to 7, out of 18, are
highlighted as ones with the highest impact, while
Page overview 4 56 670 | 2911 the eighth criteria was taken into consideration
The quality of paper and | 41 37 367 , 45| because the teachers emphasized its essential
printing nature.
Price 44 257 429 2.53 _ _—
C. Phase Il - the importance of establishing
Multimedia of textbook set 17 177 536 271 criteria based on AHP method and Conjoint
analysis
Additional materials for 18 123 589 2.78
teachers are available The objective of the second phase of the

Finally, the results of the first phase of theresearch is to determine the importance of criteria
research show that the following criteria inthat will influence on the selection of textbooks
selecting textbooks stood out as the moskat will be used in teaching. For this purposeever
important: used multiatributive methods: AHP method and

1) “Didactic approach” is an approach incOnjointanalysis.

compliance with the learning process, or teachin@etermining importance criteria by AHP method

and learning, concerning the principles of th .
successful r%alisation ofgthe edﬁcatiopnal proces he AHP study mcIudec_I 275 teachers,_ the
aimed at teaching and learning. résearc_:h was conducted via online survey in the
beginning of 2014
2) "Conciseness in presentation of content{http://www.istrazivanjazavodzaudzbenike.rs/).
implies a degree of clarity of content, style figsir Teachers from the Republic of Serbia were able to
that were used and the way in which the textbookssess the significance of the criteria. There were
was written, as well as the level of understandingwo given criteria and the teachers were supposed
of unit. This means that ambiguous sentence® compare them-one should be more important or
which create confusion among students should bequally ~ important  according to  their
avoided. opinion/subjective perception, all based on the
afating scale Saati. Collected data were analyzed by
using the software program Expert Choice 11. A
ignificance of all eight criteria are given in the
hart 1.

3) "Methodical approach” is an approach th
involves the implementation of principles, rules
and methods for teaching a particular subject or
particular teaching discipline.

4) The criteria "the opportunities for students to  As it can be seen from the graphs, after using
work independently” refers to the amount of task®HP method, it was found out that the most
that are in the textbook that any student can solenportant criterion was"Encouraging students to
by themselves. ‘creative thinking', while the criterion," Autor /

5) “Encouraging students to think creatively” igAuthor had the slightest influence on the selection

a process that forces students to think in a nel €xtbooks although it was suggested by

special and unusual way, and to solve the givelfachers.

problems in their own original way.

6) “Page overview” of the page refers to the
page content, regardless of whether it comes to
basic text, additional text, illustrations, questo
or tasks. These elements must be well spatially
separated in order to ensure transparency and a
clear presentation of the content flow.

7) “Language adjustment to the students’ age”
implies that the vocabulary and grammatical
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Chart 1.Relative importance of criteria using AHP method

Fair -0.222
Relative importance of criteria
P 8 Language adjustment tq Yes 0.250
03 0357 the students’ age No 20.250
025
02 Constant = 2.449
015 0111 goag 0,095
01 7 0081 Pearson's R = 0.965
0.05 Kendall's tau = 0.909
0 Kendall's tau = 1.000 for 2 Holdouts
LU S N S
& & QA o e o N &
£ & & g8 o&c\ &
K2 $ O(\‘ ’b\lb ) o o ‘\\5\0
\(‘Q“, S & gbé) & & \v"
0@% Q?gg' & & g & In order to elicit the preferences for the various
& & ¥ profiles, in this study a rating approach was
utilized. The respondents expressed their

preferences for a particular candidate on a sdale o
1 to 5, where 1 stands for absolutely undesirable,

Determining the attribute importance usingand 5 stands for absolutely desirable. The survey

Conjoint analysis

The conjoint survey was fielded in Belgrade,
in Jun 2014.

Serbia,
completed

the questionnaire.

was conducted using the traditional “paper and
pencil” method.

In total, 82 teachers Results from the analysis are shown in Table 2

Teachers werend Chart 2. Table 2 presents the (averaged) part-

offered examples of textbooks via survey, whichworth of each level of the attributes, while CHart

they evaluated according to their own perceptiong

the graph description of the attributes

ranging from 1 to 5. The survey was composed dfnportance.

14 cases of textbooks (profile), and software

package SPSS 16.0 was used.

A high value of the Pearson coefficient, 0.965,
confirms the high level of significance of the

The eight criteria that were abstract in the Pilobbtained results (Table 2). Similarly, a high value
research at this stage, represented the attribfitesof the Kendall correlation coefficient, 0.909,

textbooks,

and each of them are assigneghdicates a high level of correlation between the

levels.The attributes and levels assigned to thewbserved and estimated preferences. The Kendall
for the purpose of this study are shown in Table 2coefficient for two holdout profiles has a value of

1.000, which is an additional indicator of the high

TABLE 1. AVERAGED PARTFWORTH UTILITIES _ _
quality of the obtained data. The constant whose
ID Criteria / Attribute Attributes’ levels WP;[;S value is 2.449 (Table 2) represents a stochastic
error obtained through regression analysis, and it
1. | Author/Authors' team is used to calculate the total utility of each peo
More Authors -0.037 . .
y ST As Table 2 shows, the most important attribute
2. Didactic approach °s ' at the samEIe Ie\_/el IS "Concise_ness in presentation
No -0.140 of content”, which average importance at the
R Conciseness in Clearly 0319 aggregate level is 16.72%. Somewhat lower
" | presentation of contetn—Gonfused o319] importance at the aggregate level is attributed to
- 5130 “Language adjustment to the students’ age”
4. | Methodical approach es ' (15.15%). Attributes with a relatively greater
No -0.140 importance are also “Page overview” (13.58%) and
The opportunity for High 0.183 “The opportunity for students to work
5. students to work i ” 0, i
independently Tow 0183 mdt_apendently (13.51%). The Ieast” important
attributes at the aggregate level are "Methodical
Insufficient 0.049 - - ) -
o | Encouraging students ¢ fapproach and “Author/Authors’ team”, whose
: think creatively Ful -0.049 importances have values of 9.87% and 9.33%,
respectively. The ratio of these values is shown in
7. Page overview Good 0.227 Chart 2.
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16.72%

18.00%

Averaged importance values

Conjoint analysis

16.00%
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Chart 2. Averaged importance values using Conjoint analysis

V1.

, it was showed that the most

important criteria is “Concision in the presentatio

and the least important criteria

"l012% esm o354 | Author / Author’ team”. Interestingly enough, the
teachers emphasized criteria ~ Author/Authors’

research and it turned out to be
t criteria.

ople are most likely to avoid
ich they have to make key

decisions because they do not want to be

irregularity comes up.

Therefore, the idea of this work was to limit the
liability of those who choose textbooks by

introducing certain criteria that textbooks have to

CONCLUSION fulfill. On the ot

her hand, publishers will be

indicated on which characteristics of textbooks

Selection of appropriate textbooks today is

of textbooks that are offered in the market. Give
the fact that on the market are more than 7

textbook publishers, we can say that the selection
of appropriate textbook is one of the most difficul 1

tasks that the education system is facing with.

In the research conducted in this study were
involved more than a thousand teachers from all
areas of the Republic of Serbia, in order to
determine the criteria for the selection ofl"
appropriate textbooks. Considering that the survey
was conducted in two phases, each phase gave the

results that contributed in achieving the aim.

In the first phase of a total of 18 criteria, the
eight criteria were used in further researchyas

established which criterion is the most important
when teachers choose textbooks.

Based on tif

results of AHP method, it turned out that the mo

important criterion is “Encouraging students to

major problem for educators and parents too. Oqhey should pay attention in order of better qyalit

the one hand it is necessary to select one textbog\[(hmh will also lead to reduced corruption.
from the crowd of textbooks that fully corresponds
to the curriculum, and on the other hand it should
be facing the child who will learn from it. Another !
problem is that the “Law of textbooks and other
teaching resources” doesn't define criteria for thig]

selection of textbooks, so teachers can choose any

n
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Abstract - So far, Mathematica has been used mainly courses, or in research as a computing
either in teaching as a support for classical coues, or in environment. However, it could be assigned a
research as a computing environment. However, it cid . ’ ! . .

be assigned a wider and more profound role in wider and_more prof(_)und role in m_athema_tlcs and
mathematics and mathematical education. Many _mathematlcal education, [4]. The aim of this paper
problems that include functions of two variables ae too  is to demonstrate how students and educators to
difficult for the students because they cannot vislize  vyjsyalize the functions of two variables and tgphel
these surf_aces or give them geometric interpretatio The to the students in solving some problems with
aim of this paper is to demonstrate how students a@h . . . .
educators to visualize the functions of two varialgds and to these functions can use Mathematica. This will

help to the students in solving some problems witthese ~ improve the teaching-and-learning process

functions can use Mathematica. precisely by providing teachers and students alike
with new ways to explore some of the main
. INTRODUCTION mathematical subjects, at the secondary and

It is not possible to achieve the objectives an
skills of a modern mathematics course at th
secondary or university level without resorting to Wolfram’s Mathematica is a powerful
graphic concepts. These concepts can be mof€omputer Algebra Systems) CAS wused in
easily apprehended when the students work with gcientific, engineering, and mathematical fields
large number and variety of graphics, in arand in other areas of technical computing. In what
interactive way, with the support of the appromriat concerns the work presented in this paper,
technology. Obviously, calculations with theMathematica graphics are completely integrated
support of technology are not a replacement fointo its dynamic interactive language. Any
paper and pencil calculations, and they should bésualization can immediately be animated or
properly combined with other methods ofmade interactive using a single command and
calculation, including mental calculation. Studentgleveloped into sophisticated, dynamic visual
should be prepared for an intelligent dialogue witlapplications. Creating interactive visual models
the tools they have available. There are a greatith Mathematica allows students to explore hard
variety of tools and teaching methods available téo-understand concepts, test theories, and quickly
lecturers who are providing instruction togain a deeper understanding of the materials being
engineering students in today’s colleges angaught firsthand. The students can explore changes
universities. The choices made among these marg text, functions, formulas, matrices, graphics,
options are often due to the particular background@bles, or even data, [3].
and interests of an instructor. The students in the Mathematica can deliver

classroom also bring a diversity of experiences angffordable high-end dynamic visualization and
learning styles to the student-teacher relationsm%imulation capabilities. With nVviZ¥ [5], it

Keeping in mind the responsibility of both onapes ysers to take large volumes of natural and

instructors ~ and students  to communicatey \netic data, add complex calculations and
effectively with one another as well as to prepar%enerate high-resolution, dynamic images for

adequately for leaming outside of the Classroor.T%tnaIysis and presentation. Its capabilities in

engir_leer_ing instructors should be int_erested Wisualization are [6]: transparency, texturing,
considering different ways of presenting COUrS§yaractive 3D models, data driven real-time 3D

material. (8] animations, true parametric curves and surfaces
So far, Mathematica has been used mainlplots, fast visualization of large files and etery
either in teaching as a support for classicasimilar to Mathematica is the Programming packet

niversity levels, specifically in the areas of
recalculus and differential calculus.

integrated and
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Matlab that has the same capabilities in
visualization [7].

IIl.  VISUALIZATION OF THE TWO VARIABLE
FUNCTION

Students do not have difficulties for solving
problems, which include function with one
variable, because this function is easier for gaph
illustration. They can do this with pencil on paper
However, when the number of independent
variables is larger, then they cannot give geometri o - , .
interpretation. Because of that, they have problems -5 0 5
in some mathematical calculations. They cannot 1
visualize and imagine these surfaces, an_d because Mathematica has possibility for rotating of the
funclions. In mathematios, cffculios ofion appeallaPHICS: 50 this single hyperboloid can e

: ' S o represented from different point of view:
because of the lack of geometric visualization.

8 1

In  Multivariable Calculus in engineering
studies, students should learn and understand basic
mathematical concepts, which have been already
studied in one variable Calculus. The Multivariable
Calculus is so important for engineering students
because they applied these concepts in other
engineering areas.

Students can draw the function with one
variable with pencil and understand all the
important facts about these real functions because
their graphics are lines or curves, which are dubse
to the real plane.

They can distinguish the equation for circular or ,
ellipse, but they cannot distinguish 3D figures Figure 1. Thesinglehyperbolcﬁ&Jrﬁ_i:1.
because they cannot imagine these surfaces. 4 9 25
Because of that, the use of some computational We should notice that for plotting of two
programs for visualization is necessary in thesariables function in Mathematica, the functions
classroom. Mathematica Wolfram is very adequatghould be t given in explicit form.
programming package for using in the classrooms.
It is easy for using, because it has simple
commands for solving and plotting.

On the figure 2 is given double
2 2

hyperboloidx—+i—i =-1, from different

For visualization of function with two variables _ 4 9 25

in Mathematica, the user should use the commariPint of view.

Plot3D and to accent the PlotRange for three axes

X,y andz.

On the figure 1 is represented a single
2 2
hyperboloidx—+i—i: .
4 9 25
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When the surfaces are shown graphically the
students can calculate easily some line and surface
integrals. That is not as much as easy when they
should solve some problems, which are given
analytically.

The plane tangent to a surface at a point and the
normal line to a surface at a point are difficalt t
understand without a graphical visualization.
Mathematical formulas for the plane tangent to a

surface at a pointM (X,, ¥,, Z,) and for the
normal line to a surface at a poilt,(X,, Y, Z,)
are

@]MO (x—xo>+(g—§]MO(y— W=z3z @

g0 and
: _ Fa X- - z- .
g o A g O R - Y% - 6 respectively.
i 4 0 5 10 Ax Y
it ? ¥ aX My ay My
Figure 2. Double hyperboloﬁir y_Z - _ In these formulas for tangent pla_ne and_ no_rmal
4 9 25 line of some surface the first partial derivatives
, o . . .appear.
On the figure 3 is given hyperbolic paraboloid PP

On the figure 4 by a code

2
f1 = Plct3D] 5 —y%,2%x = 2%y —1},{x,—8,8],{y,—10,10}, PlotRange

- {{-8,8),{—10,10),{-50,50}}, AxesLabel = {x,y,z}]: f2
= ParametricFlot3D[{2t + 2,2t — 1, —t + 1},{t,—50,50}]; Show[{fL, 2}]
is represented a hyperbolic paraboloid
2
X
S: z="—- y. The tangent plane of the surface

is given with the equatiok : z=2x+2y-1and
the normal line of the surface is the line
x-2_y+1 z-1

n at a poinM,(2,—-1,1).
5 5 1 p of )
The code for the first partial derivatives
Z'x=%,z'y=a—Z of the functionz= f(x )
ox oy

2
in terms of the variables x and yﬂﬂ‘%—yz}

and a},(’;—yz}, respectively. The code for

Figure 3. Hyperbolic paraboloig= X _ Y| calculation of Bhe valug of the first partial
12 1 — z z .
_ _ 6 derivativesz', =—, Z'y =— at the point M(2,-
These graphical representations could be very 0Xx oy
z
helpful for the students when they must calculatg 1) is a, ?—jﬂj}f.x 5

the volume of the surfaces area and 3D shapes. .
From the graphical illustration, they can determines, (= — y2)/.y — —1.
the limits of the surfaces and then can make the 2

necessary calculations in the double integrals.
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On the figure 6 is represented an intersection of
a sphere (x-5)°+(y+3\+7Z=25 the
hyperbolic paraboloidz = X - y* by the code

Mot3D[(y25 (x 52 (y13)% {25 (x 57T (y13)L«?
. v8{x—10,103,{y,—10,10}, AxesLabel = {x,,z},PlotRange -
{{ 1010},{ 10,10}{ 10,10})]

L

Figure 4. The hyperbolic paraboloid

2
X
S: === y, the plane tangent to the surface

2:2=2x+2y-1, the normal line to the surface

X-2_y+l_z-1 . Figure 6. The intersection of a sphere
n. 2 - 2 - -1 ata potho(Z’ 1), (x=5)% + (y+3)° + Z2 = 25 with the hyperbolic paraboloid

z=X - y.

The intersection of two surfaces or a surface

with a plane is very complex for explanation by  The intersection of two surfaces or of a surface
the teacher as well as for a perception by thGih 3 plane is connected with the conditional

students. The graphical visualization Withgytremes of the function with two variables.
Mathematica gives a simpler and a great way fogacayse. the conditional extreme — maximum or

an explanation by the teachers an as well as easigfnimum is smallest or biggest point respectively

understanding by the students. Therefore, on th(gzr the surfacez= f(x y) with the plane or the
figure 5 is represented an intersection of a sphere

(X=5Y+(y+ 3+ 2= 25 with the plane surfacep(X, y) =0, which is condition [10].
z= x—2y-5 by the code The point M(1,1,2) is an intersection of the
N el e eliptic paraboloid z= ¥ + y* with the plane
| Ty Sl X+ y—2=0. This point is a conditional extreme
=3 ~1010) 0 ~1010) Aveslatel -+ 1,7} otRenge — minimum for the elliptic paraboloid
+{{~10.10) {-1010) {-1020)] z= X + ywith conditionx+ y—2= 0, although
the point M(1,1,2) is not an extreme for the eitipt
paraboloidz= X + Y.

The code for this case is

b = B - 1% 2= 12 =1 - 2 fu - 10,10} ~20.30), ltRanee
+{{-10.10}, {3030}, {~10,10V}, AvesLabel - {r,z,y), ViewPoint + {0.25}]

and the representation is given on the figure 7.

-10 ~10

Figure 5. The intersection of a sphere

(x=5)? + (y+3)’ + Z = 25 vith the planez = x—2 y—5.
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For example, the geometric representation for a
partial derivativesz', at the point(x,, y,) of the

x>y 7

; single hyperboloidS:—+—-—-—=1 at the
- '%E‘:%a ge P 4 9 25

.1_. %ﬁﬁ% point (2,3):

'%ﬁ%ﬁgﬁ - The single hyperboI0|dS.7+3—?5—1
%%g%%@ has the first partial derivative
ﬁﬁiﬁ‘hﬁﬁl- . 5X , 5

0 2 =————— 7 (2,3)=— with a code
,ﬂ‘ﬂﬁﬁﬁ' X2 y2 2

lfﬂ%ﬂ!ﬁg 1 4 /—+ -1

'ﬁﬁﬁhﬁ" 4 9

[o2 a2
3. (£5 = I%+%— 1)
Figure 7.  The conditional extreme — minimum M(2)1for the ‘\l

elliptic paraboloidz = X + y* on conditionx+ y—2 = 0. The intersection of the surface
2 2
Determining of the first partial derivatives S;X_+L—i =1 with the plane y=3 is given
, _0z _, 0z . 9 25
z',=—,Z,=— for the functionz= f(xy N
0x oy with the curvel : ——-—=0,y = 3in the plane
in terms of the variables x and y at a point is 4 25 _ _
simple. However, a geometric representation i¥=3 for the surface S. The point M(2,3,5) is a poin
difficult for understanding. of the surface S and of the curl’e The tangent

By [9], [10], the geometric representation for allne t in real space %xyz at the point M has the
partial derivativesz', at the poin{x,, Y,): The equation t:z-5=—(x-2),y=3 ,where
surface which geometrically represent the function 5 2

with two variablesz = f(x y) cut with the plane z'x(2,3)=§. The tangent of an angle between

Y=Y (because when we determine the ﬁrsEhe tangent t on the cur¥eand the positive part of

partial derivative of the function with two axis Ox is equal to the first partial derivative
variables in terms of the variable X, the variaple

. 5 , ,
we treat as a Constant). |f in the plw yo , we VA X(Z,S)ZE Of the S at the pOInt M. In the f|gure

choose coordinate axes parallel to Ox and Oz axgwith a code
then we obtain planar

— _ . [ 2 .2 [ .2 .2

curve z= f(x ¥)=¢(X, y= y . The first ,_puapps. I—%+%+L—3x \—%+%+1,3},{x,—8,8},{zJ—ZOJED}JAxesLahel
derivative @'(X,) is equal on tangent of an angle } )

t_)etween the tangent = Par‘ametricPlotSD[{A t+23,5 +1t},{t,—100,100}]; Show[{al,a2}]
line z—=2=2(% Y)(x ¥, ¥ y on the 5

= {x,z,y},PlotRange - {{-8,8},{-20,20},{-10,10}}]; 2

curve at the poinfx,,#(%,)) and positive part of ~ is represented the single hyperboloid
. . . . 2 2

an .ab§C|ssla axis Ox.. Because, the flrst.partlaé:x_jLL_i: . the plane y=3, the
derivative ', at the point(X,, Y,) to the function 4 9 25

. . . 2 2

= . . X

with two variablesz= f(X y) is ggual on a intersection: ——-—=0,y = 3 and the tangent
tangent of an angle between positive part of an 4 25
abscissa axis Ox and the tangent of the curve,

. ) _5 _ .
which is an intersection on a surfaze f(x y) line t-Z‘5—§(X‘ 2),y=3 at the point
and the plang =y, . M(2,3,5).
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Figure 8. The single hyperboloid

2 2
S:X—+L—i: , the plane y=3,
4 9 25
2 2

the

intersection: ——-—=0,y = 3 and the tangent
4 25

t:z-5= g (x—2), y= 3 at the point M(2,3,5).
In the figure 9 with a code

2t |y g
—+1,-3= «Jl 7 +—+1,3}, {x,—8,8},{z,—20,20}, AxesLabel

25 25

-+ {x,2,v}, PlotRange - {{-88},{-20,20},{-10,10}}]; a2

= ParametricPloﬁD[{%* t+2,3,5+1t},{t,—100,100}]; a3

= Plot3D[0,{x, 8,8}, {y, —10,10], AxesLabel = {x,y, z}]; Show([fal,a2,a3}]

[ 4
al =Plot3D[(3+ |-—+
\ 4

is represented the anglebetween the tangent t on

2 2

the curver: XZ—L =0,y =3in the plane y=3

25

with the positive part of Ox axis, which is thesfir

partial derivativez'x(2,3)=g of S at the point

M(2,3,5).

0k

Figure 9. The single hyperboloid

108

y_Z
+-——— =1, the anglex and the tangent
9 25

S:X—2
4

t:z-5= g (x—=2), y= 3 at the point M(2,3,5)

1.  CONCLUSION

The use of mathematical computer packages,
like Mathematica, provides a great opportunity for
instructors to develop their own course materials
to supplement their traditional teaching methods
and tools and, hopefully, to better reach more
students. In this paper, it is shown that
Mathematica could be used as an additional tool in
solving problems in multi variable calculus.
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Abstract - Human beings are not only cognitive
individuals, but also social persons with beliefsemotions
and views that influence their development as leasars.
Attitude towards mathematics plays a crucial role m the
teaching and learning processes of mathematics. $iy of
Mathematics at secondary level is the foundation age of
Higher Education. The number of appointed studentsvho
take mathematics as a subject of the state graduati is so
small. From the other side, mathematics is requiredor
continuing education in technical and natural scieoes and
mathematics. The subject of this paper is determirtéon
the students’ attitude towards mathematics in the tgher
classes in the secondary schools, in Stip, Republif
Macedonia. The results of the survey are processedith
statistical software SPSS 21. The ANOVA is appliechi
order to determine whether there is a significant
difference  between students' attitudes towards
mathematics and the factors, which are the goals dhe
research. Conclusions and recommendations for
improvement are given.

. INTRODUCTION
Mathematics

necessary subject at all levels at primary, seagndastudents
and university education. Several studies andoncluded

curriculum, teaching practices, and organizational
arrangements, [2]. An early contribution in the
study of attitudes toward mathematics was by
Neale, who underlined that, “attitude plays a
crucial role in learning mathematics and positive
attitude toward mathematics is thought to play an
important role in causing students to learn
mathematics” [10]. Neale in [10] defined
mathematical attitude as “a liking or disliking of
mathematics, a tendency to engage in or avoid
mathematical activity, a belief that one is good or
bad at mathematics, and a belief that mathematics
is useful or useless” (p. 632). The teaching method
the support of the structure of the school, the
family and students’ attitude towards school affect
the attitudes towards mathematics. Usually, the
way that mathematics is represented in the
classroom and perceived by students, even when
teachers believe they are presenting it in autbenti

is a very worthwhile andand contextdependent way stands to alienate many

from mathematics
that positive

[9]. Researchers
attitude  towards

researches have been done in many countries mathematics leads students towards success in
find the factors that influence the students'mathematics [8], [5]. In [11] it is observed thaet
performance in mathematics. Among these factorsoncept of attitude includes at least three veiws:
students’ attitude towards mathematics is on#ink, to feel, and to behave. Thus, students’
important factor that has been consistently studiedttitudes toward mathematics affect how well or
Students’ attitudes toward mathematics have bedpw often they do it, and how much enjoyment

known to influence students’

participation, they derive from it, [7]. Recently, many connected

engagement, and achievement in mathematiceoncepts have been studied, such as conceptions
Attitudes are not innate but result from experisnceand beliefs of Mathematics and its learning,
and they can be changed. Attitudes are more stabkotivation and self-regulation, self-concept, self-
than emotions and feelings, but at the same timesteem and self-efficacy. The general tenet is that
they are malleable influences on participationhuman beings are not only cognitive individuals,
because attitudes are formed in response feut also social persons with beliefs, emotions and
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views that influence their development as learnerso that students can gain better knowledge. The
[6]. Actually, a person’'s behavior and choicesproblem of improving the capacity of staff in
when confronted with a task, are determined moreducational institutions has been popularized in
by her/his beliefs and personal theories, rathen th order to improve the process of teaching
by her/his knowledge of the specifics of the taskmathematics. Reforms are implemented several
[3]. The complexity of factors that can influenceyears in order to achieve long-term results. Taking
mathematics performance is demonstrated byto account the current needs of the economy and
Singh, Granville, and Dika [3] where they showindustry, Ministry of Education of the Republic of
that high achievement in mathematics is a functioMacedonia has developed a campaign to increase
of many interrelated variables related to studentshe number of students enrolled in a vocational
families, and schools. It can be said that studlentschool and the number of graduates who will
attitude towards mathematics are very subjectivenhance their education at technical faculties.

3}”{3{ Vt%gfz ﬁ;nor?é:] t:iensi;ilédai;]tsdif'}/lea:gzcsguﬂ:;v c(;l::]m The international tests that were made about
9 omparing the achievement of students in the

%‘%:(ljee SIS\éV:r:?SS [g}atgﬁan?jgz\,;gog% dirgzliagnﬁlathematics showed that the level of achievement
’ ' of the students in Macedonia is under the

been conducted to find out the relationship betweeEuroIoean countries  student's  achievements

atitude towards mathematics and academ'%ecause of that, several projects are implemented

showed that there is a positive correlation betwee? the field of mathematical education. However, it

students’ attitude towards mathematics an eems that the intention of the government
academic achievement of students, [8]. The studi nstitutions does not give the satisfactory results

) e number of appointed students who take
has also sh'own' that student; attitude t.owarq%athematics as a subject of the state graduation is
problem solving in terms of patience, confidence

and willingness has a positive relation withSO s_maII. From.tht'e other 5|_de,'matherr_1at|cs 'S
students mathematics achievement, [8]. Th required f(_)r continuing educatlor_1 in technical and
emotional dispositions have an imp’act on a atural sciences anq mathgmatlcs, so the rjumber
individual's behavior, as one is likely to achieve%]c the students in this facultlgs and schools s al

' small. The same can be said for the number of

_better In-a subject that one enjoys, has Conf'qencs(?udents in vocational schools. This situation has
in or finds useful [1]. For this reason, positive

attitudes towards mathematics are desirable sin encouraged us to try, at least regionally, to ient

they may influence one’s willingness to learn an fie factors that affect the formation of the
y may 9 tudents’ attitudes in teaching and learning

itrqstrfftir:)?clt[:sl] one can derive from mathematlc%af[hematics. In ordgr to determine the impe}ct of

' various factors that influence in students’ attgud

about mathematics, a survey is conducted. This

Il METHODOLOGY survey is conducted on a sample of students from

The mathematical education is in the mairfourth class at secondary schools in Stip, before

focus of attention in the last few decades. On onghey make a decision for their next education.

hand, scholars, designers, and practitioners have Similar research was made in [12] for the

produced exciting new developments in research .

curriculum, and assessment. New standards fgl‘ludents in primary schools.

instruction and curriculum have been developed The objective of the research is getting

and an international discourse community ornnformation about students' attitudes in teaching

mathematics education has grown. On the othenathematics. For achieving the goal, we had

hand, mathematics education has been the targetagtermined several tasks:

intense criticism and debate among different

stakeholders and communities. All these measures

which have been taken in many countries, in order

to _emphasize the ir_nportance pf mathematiqs, and science from previous year affect the

to improve the quality of teachlng_mathematlcs do formation of positive / negative attitude?

not give the expected results with the students, ,

[12]. In the last few years in the Republic of 3) Does the grade of mathematics / computer

Macedonia, in primary and secondary schools, the ~ SCience from half year affect the formation

- L of positive / negative attitude? (In the
Ministry of Education implements more reforms, context of this task, we did not decide to

1) Is the gender of the student, factor in the
formation of positive / negative attitude?

2) Does the grade of mathematics / computer
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conduct a test of knowledge, but we basepresented. By using the parametric statistics, more
on the grade given by the teacher.) research hypotheses have been checked. One
4) Does the method of implementation offactor analysis ANOVA is applied, also.
mathematics by the teacher influences theag e
formation of positive / negative attitude?
5) Does the teacher's personality affect to th Group Stafistics
formation of positive / negative attitude?
6) Does the attitude towards mathematics
influences the choice of students’ future Gender N _ Mean Deviation Mean
education?

Std. Std. Error

Male 103 71.582% 19.8388.  1.95478

This is a quantitative study, which exploreg
secondary students’ attitude towards mathematiq
in a selected secondary school in Stip.

Female 84 73.583: 23.1746: 2.52856

Attitudes

Questionnaire for measuring attitude toward
mathematics of students in secondary school was 55,1% of respondents are male and 44,9% are
constructed for the purposes of this research. THfemale. The subjects were students in two
survey had several sets of questions. Questioisecondary schools in Stip. 55.1% are from Kole
relating to the assessments that students have Nehtenin (vocational technical school), and 44.9%
mathematics, questions about their choice of futurare from the high school Slavco Stojmenski. In the
education, issues related to the way of teaching tsurvey 89.8% reported that they would continue
their mathematics teacher, questions that expretheir education at some faculty and 10.2% that
their own attitude about mathematics, questionthey will not continue their education. 5.9% said
related to the way that solve the problems facethat they would continue on natural and
during the study of curricula in mathematics ancmathematical sciences at the university, 45.5% on
issues related to their engagement in mathematitechnical sciences, 29.4% on social sciences, 4.3%
out of the school. at art and 5.3% at medical sciences at the

The results of the survey were processed witiVersity:

statistical software SPSS 21. For determining the Regarding to the reliability of the instrument,
influence factors, factor analysis was applied. Irthe coefficient of internal homogeneity Cronbach's
addition, the strength of the connections betweealpha was 0.93 and it can be concluded that the
various factors was calculated. internal consistency of the whole instrument is

In the survey, 187 students from the secondar?:OIId (Cronbach’s alphais larger than 0.90).

schools in Stip were examined. There are 103 male In order to determine, if there is any
and 84 female students. They were from a widcorrelations between the students’ attitude and the
range of social and economic backgrounds. Daistudents’ gender, we apply Student's t-test. By
used in this study were collected at school. Letterusing t-test we can compare the means of these
describing the study were sent to the parents wHavo samples even if they have different numbers
gave their written consent to the head teacheof replicates.

Questionnaires were administered in the classroom We applied the t-Test for independent groups,

under the supervision of a member of our researctt;lle male students (M = 71.58, SD = 19.84) and
team. female students (M = 73.58, SD = 23.17) in terms
of attitude for mathematics. From the table 2, the

[ll.  RESULTS ANDDISCUSSION value of the t-Test t(97) — _

In the research the descriptive statistics 00.636<1.433=Fp >0.05, so it can be concluded
participants’ attitudes, motivation and perceivedhat there are no differences between students’
social support towards mathematics, and theigender and attitude for teaching mathematics.
differences considering gender, grades are
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TABLE II.

Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means

95% Confidence Interval «
the Difference

Sig. (2- Mean Std. Error
F Sig. t df tailed)  Difference  Difference Lower Upper

-.636 185 .526 -2.00081 3.14611 -8.20767
Equal 3.556 .061 4.20605

variances

assumed

-.626 164.147 .532 -2.00081 3.1960¢ -8.3114¢
Equal 4.30988

Attitude towards
mathematics

variances nc

assumed

According to the results which were obtained= 66.47, SD = 18.44). That means that the null
by application of t-test, there are differenceshypothesis is declined and the research hypothesis
between students from vocational school andés accepted. The Levene test for equality of
students from the high school, in terms of attitudevariances is important F(159,90) = 7,64, p<
towards mathematicg, (159,904) = - 4.3% < 0,001), that means that the assumption for equal
.001, the students from high school Slavcovariances of the groups is impaired, according the
Stojmenski (M = 79.86, SD = 22.48) have moredegrees of freedom are moved from 185 to
positive attitude toward mathematics, thanl59,904. (Table 3)
students form vocational school Kole Nehtenin (M

TABLE 1. INDEPENDENT SAMPLES TEST

Levene's Test for

Equality of Variances t-test for Equality of Means

95% Confidence Interval of

Sig. (2- Mean  Std. Error the Difference

F Sig. t df tailed) Difference Difference Lower Upper

Equal 7.648 .006 -4.476 185 .000 -13.39112 2.99171 -19.29331 -7.48887
variances

assumed

Equal -4.388 159.904 .000 -13.39112z  3.0520¢ -19.4187: -7.36353

Attitude towards
mathematics

variances nc

assumed

One factor analysis ANOVA (table 4)
showed that there are not differences between 1,5\

students who have different choice for the next Sum of

education in terms of their attitude towards Squares df Mean Squan Sig.
mathematics F(4,164) =13.36, p < .001 It Between Group 19377.63: 4  4844.40¢ 13.358 .000
follows that a positive attitude towards Within Groups  59478.36¢ 164  362.67¢
mathematics does not depend on the choice for Total 78856.00( 168

next education.
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According the results which were obtained
by application of t-test, the students who replied
that they will continue their education (M
=74.15, SD = 21.71) have more positive attitude
towards mathematics then the students who
finished their education on secondary level (M =
57.68, SD =9.40)t(44.48) = 6.03, §.001. The

TABLE V. INDEPENDENTSAMPLESTEST

Levene test for equality of variances is
important F(44.481) = 19.073, p< 0,01, that
means that the assumption for equal variances of
the groups is impaired, according the degrees of
freedom are moved from 185 to 159,904 (table
5).

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the

Sig.  Mean _
(2- Differenc Std. Error Difference
F Sig. t df tailed) e Difference Lower Upper
O] % Equal variances 19.073 .000 3.267 185 .001 16.47055 5.04193 6.52348 26.41762
S%E, assumed
ES% Equal variances 6.030 44.481 .000 16.47055 2.73127 10.96773 21.97338
£ not assumed

For determination of the relationship between
attitude towards mathematics and grade in
mathematics from the previous year among
students of secondary school, non-parametric
test was applied (Spearman's rho coefficient),
because the variable-grade in mathematics from
the previous year is measured on ordinal level.
According to the data of a statistical correlation
analysis it can be concluded that there is distinct

difference between attitude toward mathematics
and mathematics assessment of the previous
year (r = 0.64; p <0.001). Students who had
higher grade in mathematics in previous year,
have a more positive attitude towards
mathematics, i.e. with increasing success in
mathematics, attitude of positivity in
mathematics is increased (table 6).

TABLE VI. CORRELATIONS
Mathematics’

grade from Attitude towards

previous year mathematics

Spearman's rho ~ Mathematics’ grade from previou Correlation Coefficient 1.000 636"
year Sig. (2-tailed) . .000

N 187 187
Attitude for mathematics Correlation Coefficient .636" 1.000

Sig. (2-tailed) .000 .

N 187 187

**_Correlation is significant at the 0.01 leveH@iled).

According to the results of the statistical
correlation analysis there is significant
relationship between attitude towards
mathematics and grade in mathematics on a half
year (r = 0.68; p<0.01). The students who had

Table VII.  GRRELATIONS

better grade in mathematics at half year, have
positive attitude towards mathematics, i.e. with
increasing success in mathematics, positivity of
attitude in mathematics is increased (Table 7).

Assessment in

mathematics from Attitude towards

half year mathematics
Spearman's rho Assessment in mathematics fror Correlation Coefficient 1.000 679"
half year Sig. (2-tailed) . .000
N 187 187
Correlation Coefficient 679" 1.000
Sig. (2-tailed) .000 .
Attitude towards mathematics N 187 187

**_Correlation is significant at the 0.01 leveH@iled).
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There are many studies which have explorein the process of teaching mathematics. Teachers
the role of the environment on learning. Studenishould make changes in their approach to the
get maximum learning and develop positivestudents, in order to eliminate fear among the
attitude toward a subject in a climate wherestudents and to provide a pleasant climate for
student get higher involvement, teacher-studeiworking.

relationship, and creative teaching methodology
In order to provide maximum learning, there
should be an environment, where student fe
comfort, motivation, and experimentation in the
classroom. Attitude has positive impact on studel
motivation, it eventually generates fruitful result
Even 42.2% surveyed students said that they have
performance anxiety in mathematics always and
18.2% are always afraid to answer the questioH]
that is posed by the teacher. When they face yp
with a problem related to mathematics, even
53.5% of the surveyed students always ask their
parents to hire a private teacher, 25.7% alwa
retreat hoping to get lucky, and only 10.7% always
seek help from a mathematics teacher at the
school. On the other side, only 4.8% of thd*!
students said that the mathematics teacher always
says what is important on the class and even 23%
said that the teacher never emphasizes tHd
important things during the class. 12.3% of the
surveyed students said that the teacher does net
encourage discussion and 63.6% said that teacher
always leaves them to solve the problems alone
while he does something else. Only 7.5% said that
teacher compares what they learn on the class witA
the real problems in their lives. Also the results
from the survey show that the mathematics
teachers always use the books-3.2%, but onl)é
12.3% always use computer software. =l

IV. CONCLUSION (9]

It could be concluded that the students’ attitude
towards mathematics does not depend on tHé"
student’ gender. In addition, positive attitude[ll]
towards mathematics does not depend on the
choice for next education. However, the attitudes
towards mathematics depend on their achievement
in mathematics. The teachers should focus t@z
increase the level of achievements in order to
foster optimistic attitude.

These data indicate that mathematics teachers
should seriously think about introducing changes
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We will
teachers for greater use of the computers in
teaching mathematics,
visualization for the students, and connecting
mathematics with real situations.

give a recommendation for the

in order to allow
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Abstract - By implementing the system analysis and
monitoring of water resources would allow an easieway
of getting accurate, timely and reliable data rela¢d to
water resources. With the help of this system enadd
easier way of supplementing the database obtainedofn
the fieldwork and processing of the office. Video
monitoring is a major step in the monitoring of water
resources especially in periods when there is inased
water level so there is a danger of flooding. Theada is
processed by using this computer system may be usby
other institutions, but still need their approval. With the
help of new modern technologies and use the applitens
easily enables data to be modified, supplemented én
stored.

The program for statistical analysis Minitab is compsed
of one main menu which offers a huge range of toofer
statistical analysis. The study of the decision othehan
numerical, tables can be displayed graphically. This
program is utilized in order to calculate factor aralysis
and to show Final Solutions.

In order to analyze multiple scenarios used multiveaable
data analysis (MVA) which includes monitoring and
statistical analysis of multiple processes are pressed in
the same time interval. With the help of this analgis all
variables are used as independent in order to anatg
further alternatives in choice of final conceptualsolution.
With the help of this analysis to identify and criical parts
of the analysis in order to calculate the effectsfwariables
that are used in complex systems. This research used
factor analysis for decision. The factor analysis wh the
help of this program is implemented with the help &
scenarios. IT system is assayed with 3 scenarios.

l. INTRODUCTION

In order to analyze multiple scenarios used .

multivariable data analysis (MVA) which includes
monitoring and statistical analysis of multiple

processes are processed in the same time interval.

With the help of this analysis all variables aredis
as independent in order
alternatives in choice of final conceptual solution
With the help of this analysis to identify and
critical parts of the analysis in order to calcelat

to analyze further

In this project using the program Minitab 17
will be analyzed data on water bodies in the State
Macedonia. All water bodies that are analyzed are
fictional, and the data used to analyze which
would help in the use of these applications that
would facilitate the daily work and access to data.

Il. MINITAB SOFTWARE PROGRAM TOFACTOR
ANALYSIS

In order to realize the phases of the factor
analysis will be used software program Minitab.
Minitab has been created by Barbara Ryan,
Thomas Ryan and Brian Joyner of Pennsylvania
State University in the US in 1972. Today, the
commercial product is distributed by Minitab Inc
and has great use.

The advantages offered by this software
program are:

» Easy to use and use - the use of Minitab is
not necessary knowledge of a complex
language. All regular statistical functions
can be performed using Minitab with one
or a few clicks of a drop-down menu. In
addition, the menu is organized in a very
good intuitive way, so it's hard to
remember what is where. All these features
make Minitab available for those customers
who first time use;

Great functionality - a large amount of
statistical functions can be performed with
this program, including all basic simple
statistics, to more complex data. However
this program contains many tools that can
be used to control the process, including
methods of analysis, graphics, design of
experiments, etc. Also the use of this
software is great by many companies

the effects of variables that are used in complex
systems. This research used factor analysis for
decision. The factor analysis with the help of this
program is implemented with the help of
scenarios. IT system is assayed with 3 scenarios.
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worldwide and across all industries and

An accurate display of output data - most
Minitab users are particularly impressed by
the graphics output of this program.
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Minitab can create many types of graphgexcellent condition). The analysis is made for one
and statistics are easily displayed andear (12 months).

pictorial results after processing. 1. alarming situation:

2. Unsatisfactory condition;
3. Good condition;

4. Satisfactory condition

5. Excellent condition.

The following figure shows the layout of the
software program:

ik

TABLE 1. ANALYSIS OF FINANCIAL FEASIBILITY

Month Vi [Vve v v Ve [W

Figure 1. Minitab

This program for statistical analysis Minitab is
composed of a main menu offers a large selection
of tools for statistical analysis. The display

ca| ~| o e[ A ol maf =

=

solution than numerical, tabular can display and
graphics. This program is used to calculate the
factor analysis and display finishing solutions.

In order to analyze multiple scenarios used
multivariable data analysis (MVA) which includes
monitoring and statistical analysis of multiple

With the help of this analysis all variables aredis

as independent in order to analyze further
alternatives in choice of final conceptual solution
With the help of this analysis to identify and
critical parts of the analysis in order to calcelat
the effects of variables that are used in comple
systems. This research used factor analysis for
decision. The factor analysis with the help of this
program is implemented with the help of

scenarios. IT system is assayed with 3 scenarios.
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The table with the

help of the program are
analyzed 3 main factors that will be used in furthe

. L financial part of implementation, such as:
processes are processed in the same time interval.

1) Timing of implementation;

2) Application of new methodologies and
3) financial savings.

The obtained results multivariable analysis are
§hown in the following table:

TABLE 2. RESULTS FROMSCENARIO 1

Variable

Factor 1

Factor 2

[

0,099

-0,133

A. Scenario 1 - Analysis of financial feasibility 0,131 0,006

) , C3 0,283 0,233 0,220

In this part of the pr.OJect to analyze all the data = I 5053 562
and factors related to finance.

C5 0,102 0,442 -0,010

Analyze the following 7 variables: G 0,130 0,023

Costs for implementing the system; Cr -0,071 0,157 -0512

Testing of the system and its use;
Monitoring and its implementation;
Connect the system and its financing;
Additional costs;

With correlation of data for the first factor No.
1 timeline for implementation, the greatest vakie i
obtained when analyzing the variable number 2
Testing of the system and its use -0.397. To test
Utilization of the system; the system and its successful use requires a period
Recovery use. of time that would meet required goals and thus

The table that i ded for th vsis of al ould and spend more money. Factor No. 2
e table that Is needed for the analysis of &l yjication of new methodologies is the largest
the features of information system, analyze al

ariable number 6 Utilizing the system and

these variables with characteristics 1-5. 1 iS @y 4unts to 0.534. If the system is used correttly i

minimal assessment of the situation (poor), Whll(-r’s possible to implement new application systems

5 is the largest and best value in the assessmefty technologies more advanced and proper

No ok~ owbdhpE
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distribution of data. Financial savings of TABLE 4. RESULTS FROMSCENARIO 2
implementing the system mostly depends on the
variable number 1, costs of implementation. The
factor number 3 is -0.544. If we reduced costs for | €1 0,441 0,250 0,259
this system so the savings will be greater. [¥] 0,300 -0,139 -0,106
0,138 0,170

-0.274 -0,011

Variable Factor 1 Factor 2 Factor 3

The period of time for implementation, and
saving the system depends on the period of testing
and use. The application of new methodologies
dependent on the utilization of the system and its
daily need and if we have lower costs will have
more savings from the system.

From the resulting factor analysis can be noted
that the transfer of the data and their timely
delivery depends on the use of various places and

In order to analyze all types of water resourcelstitutions (daily use) -0.442, monitoring datalan
and to monitor their status Monitoring analyzedvater resources is needed most critical points for
factors that would affect the implementation of gnonitoring and analysis - factor -0.792. The
computer system. In this scenario analyzed @Vailability of data that can be used in this syste

variables that are associated with the computétepend from the field analysis of the sites and the

B. Scenario 2 - Computer System for Water
Resources Management

system and are used to implement: availability of places in the analysis - 0,892.
* Availability of the system and its use; C. Scenario 3 — Opinion of citizens in
+  Period of utilization; Macedonia- Survey
* Daily use; The latter scenario which analyzes the project
* Quality in using the system; involves examining the opinion of the population

of Macedonia. Placed 6 issues for which 10
citizens give opinions related to water and water
resources in Macedonia. The assessment of the

Matrix factor analysis of the lights is shown inreplies and opinions of the citizens is the same as
the following figure: in the previous scenarios, with a limit of 1 to 5.
The questions that are posed to the survey are:

» Do you need IT system for management of
water resources?

* Video surveillance and
* Availability of data.

TABLE 3. COMPUTER SYSTEM FOR THE ANALYSIS OF WATER
RESOURCES

Month vi ve V3 V4 | V5 '
e How do you assess the current state of
1 4 2 5 3 2 3 Water’)
2 3 2 5 3 4 2 )
3 =7 5 T3 7 37 * How do you assess the quality of the water
3 F 3 F 3 5 |4 supply?
5 4 3 4 4 5 3 .
5 i T e e B B * Your assessment of health services?
U TETEEITEE » Is protected water and its quality?
E] 5 5 3 5 4 4 . . .
3 T3 5 15 5 T * The required water monitoring?
10 2 3 5 3 4 5 . .
T Tttt All replies received from 10 polled are shown
12 T2 (5 |3 [Z [% in the following matrix.
Correlation factors used three months of the TABLE 5. SURVEY
year are chosen at random. Here we are used three e — vV e
factors needed for multivariable analysis as

follows:
1) Data transfer and exchange;
2) critical points for the detection and
3) Field analysis of monitoring sites.

= o el N @ W B o M -
w | &) m & of o ] o
[ ) [RSY Y St [ Y S N (1
rl ol m o ) R af w)
(75 IS I S N N (N T S
il | o Moo wf wf wl ko
L) S S I BT [

=

The obtained results multivariable analysis are
shown in the following table:
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3 months of the year are used to analyze of the staff who would work on this system
factors. We used three factors, namely: from different institutions in the country
should be trained in its proper use. As long

1) Water purification stations; . ;
) T as some employees do not gain retail
2) Uniform distribution of water resources experience can be lost in time.

and their supervision and * Opportunities - The opportunities offered

3) Protection of nature and environment. by this system is the easy access to
The obtained results multivariable analysis are information that can be entered from the
shown in the following table: field, modifying their timely exploitation.
This system would have devoted more
TABLE 6. RESULTS FROMSCENARIO 3 attention to water resources and their
Variable | Factor1 Factor 2 | Factor 3 distribution and monitoring.
¢ .06 Staff working in this area have the opportunity
c2 R to use new applications and to use new tools.
Cc3 -0,025 0,030
- R TTE T 0061 « Threats - threats that may emerge in the
5 e modernization of this system are: blockade
6 0,469 0091 | 0,070 of the system and its availability (system
) . ) crash), lack of access to data, sites
According to respondents purification stations inaccessible terrain, time delay in

for water needed for better protection and water
treatment -0.505, IT system is needed to ensure an
equitable distribution of water resources and their V. OPPORTUNITIESOFFERED BY THESYSTEM
detailed supervision -0.519 and environmental
protection would have better water quality and its
pollution would be less -0.787.

implementation.

- Ability to analyze water bodies
- Possibility to change the attributes in the

database
Ill. SWOT ANALYSIS - Data entry and changing them
* Benefits - By implementing the system .  Monitoring of monitoring sites

analysis and monitoring of water resources
would allow an easier way of getting
accurate, timely and reliable data related to

- Easy access to the database login
- Ability to print the data

water resources. With the help of this - Setting_the_ p_ictures of measuring points
system enabled easier way of and their printing
supplementing the database obtained from -  Display coordinates of locations

the fieldwork and processing of the office.
Video monitoring is a major step in the
monitoring of water resources especially in
periods when there is increased water level V. CONCLUSION
so there is a danger of flooding. The data is

; : In order to analyze multiple scenarios used
processed by using this computer system .. ~. . o
may be used by other institutions, but S,[i"multlvarlable data analysis (MVA) which includes

need their approval. With the help of neWmonitoring and statistica[ analysis of' mqltiple
modern  technologies and use th rocesses are pro_cessed in the same time interval.
applications easily enables data to be |th'the help of th|§ analysis all variables aredis
modified, supplemented and stored. as mdgpeqdent n oro!er to analyze furf[her
’ i . alternatives in choice of final conceptual solution
* Weaknessesdisadvantages that may ariseyith the help of this analysis to identify and
in the implementation of the system wouldyitical parts of the analysis in order to calcelat
be mostly financial perspective. If {he effects of variables that are used in complex
institutions are planned to use the systemysiems. This research used factor analysis for

are not able to support the system with datgecisjon. The factor analysis with the help of this
exchange, permission to access or CCT\jgqram is implemented with the help of
then be a problem in its proper use. Allgcenarios.

institutions need to cooperate for the timely
exchange of data and upgrading. Also part

- ldentification of parameters
- Search Data
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Abstract - This paper points at the importance of interaction and improvement of the learning
;educatihng young peoprlle for qualitafcivebiTformatiogusz?tse process. Within the learning based on new
rom the Internet. The review of abilities and ski . oo .

incorporated in information literacy is presented, which teChnOIOgles’ It Is |mpqrtant to mention resource-
helps in illustrating the role of independent learing skils ~ based learning, too. This term has become popular
in this type of literacy. Independent learning skils, e  partially because it reflects new trends and
learning, distance learning as well as life-long &ning are progress and because it serves as a concept which

all based on information literacy. Electronic learnng (e ; ;
learning) and distance learning (UND) enable userso covers the terms such as open learning, flexible

attend some of the offered educational courses thean be  1€@rning, individual learning, and computer aided
found on web sites of educational institutions. Theeview  learning and project based learning.

of distance learning, a forerunner of web-oriented . . .
learning, is presented as well. It is also descridea Time and location independence, great volume

development process of contemporary educational Of resources and dynamic contents nature have

technology which follows this type of learning. Finlly, the  made the Internet a great potential for learning.
most important notions related to distance learningand

modern information technologies are explained as wle Students who acquire knowledge at universities
all over the world have already had certain
l. INTRODUCTION subjects, which they study via the Internet, or

The Internet has introduced new terms foronline. Most employed people, as well as those
learning, learning via web, or online learning.who live far from universities enroll online cousse
Online learning is classified as a general termgrganized by universities and colleges, [2].
related to learning by the help of a computer and
the Internet. The levels of such learning argpe
various, starting from basic.programs' that includ ermanent life-long learning represents one more
texts and the course graphics, exercises, tests

: o ment that supports the necessity for
tests r(_esults. Sor_ne of ‘he”? include anlmamOnsr{nplementation of a modern way of distance
simulations, audio and video sequences Olearning.
discussion groups with peers and experts, online
tutorial, links for materials on the Internet orlwe  Distance learning according to definition of
as well as other educational resources (Urdan &Jnited States Distance Learning Association”
Weggen, 2000). (USDLA): “Distance learning is assimilation of
. : : ._knowledge and skills through indirect methods of
Together with online learning, the term On“neinforming and education comprised by various

education has_ also been made. O_nllne ec]lUC""t'CEQchnological and other types of distance learning”
enables studying advanced education courses Vv

the Internet. All course materials including
documents, contacts with tutors and colleagues . PROGRAMS ANDCOURSES
may be accessed via personal computers and g4 cation
telecommunications. '

Because of fast development of technologies,
accepted concept of adults’ education and

traditional or based on Web,
involves the work of experts for organizing
Online education offers students freedom tgontents, sequences of teaching activities, the
study virtually in any location and in tempo, whichstructure of tasks, a set of interactions and the
could be adjusted to their own conditions, workprocess of evaluation (Harasim and others,1995).
and families (Kearsley, 1999). The course, which is designed or adopted to be

Electronic learning assumes learning in whictfl€livered via Web, is delivered to different

computer web is used for information distribution,SUrroundings from a traditional classroom and
because of that, the designed process imposes
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respecting the following pedagogical stepsrealized via Web, these programs are considered
including the need for: on-line programs (The Sloan Consortium, 2005).
« changing the role of an instructor going!f the contents delivered via Web include 30...79%
from a teacher to an assistant or a procesd the whole program then such programs are
guide, called blended / hybrid programs; along with

. leading students through non-Iinear,blended / hybrid programs the name blended /

hypermedia surroundings which enabledYPrid leaming is also used.
making knowledge and meaning in a newa, Blended learning

way, Development of information and

* building feelings for class community and communication technology has brought fast
strengthening learning by building-in changes in education. The first experiences with
collaborative elements, these technologies have revealed possibilities for

» providing an academic integrity. better quality of learning, its efficiency,

h adaptability and prices. It is obvious now that

virual classroom is a medium, whic tearning experiences will evolve and become
0ssesses its uniqgue characteristics contributin N o
P q 9 blended” combinations of traditional methods and

jglr?::'ofgggi ppropriate pedagogy (McCormack %earning methods based on technology (Singh &

Reed, 2001).
Another critical factor that can contribute to

effective on-line learning is the Class Web Site, D .
The Class Web Site provides an organizatione[lrends of current education; it is a combination of

structure convenient for students’ engagement iﬁ|eCtI‘OI’IIC Iearnln_g and tfad'“"”.a' _Iearmng'ln a
classroom and its aim is achieving maximum

the work with course material and for teamworlﬁ . frecti Blended | ina includ
(Palloff & Pratt, 1999). Making materials for Web earning efiectiveness. blended learning includes
the best parts of electronic and traditional lezgni

differs from making printed materials because ) : .
Web has more senses (Porter, 1997).Web proje'(?t order to achieve flexible, price acceptable

must be readable, informative and it must havg(_jucation _and training that can be gccessed by
clear conceptual and intuitive lanes through part _|de public bOt.h geogr_aph|cally distant - and
of information. Customers want navigation on ifferent concerning learning styles and the level
Web site, which will not cause confusion (HaII,Of education (Clark, 2003).

1997). The more interaction there is on Web site The key for blended learning is a selection of
the easier students will understand the coursge right combination of media, which will lead to
contents (Porter, 1997). Many authors agree thaptimum solution. Components of online media
interaction represents a significant component igan be combined with components of offline
the teaching program. It is a means for learningnedia (traditional classroom).

(Hall, 1997). It is the key element of successful Offl ts of blended | ,
courses and students should use it efficiently in In€ components o ) ended learning can
order to achieve the aims of learning and becomI%e classified in six groups:

satisfied with the achieved experience. Interastion 1. Individual learning (at home, at work
in on-line learning are strengthened by specially place);

dgsigned tools for incorporating interaction 'in 2. Learning with the help of tutor, instructor
virtual classroom, for suggestions concerning or mentor:

access to learning in Web environment, ) ]
identification and selection of specified activitje ~ 3- Classroom leaming (lessons, laboratories,
which are serving well in on-line surroundings. seminars);

Every tool offers specific opportunities and it has 4. Printed media (textbooks, practicum,
its requirements, which make it appropriate only journals);

for a certain purpose (McCormack & Jones, 1998).

Blended learning represents one of leading

5. Electr_onic media (audiocassettes, audio-
lll.  TYPES OFACADEMIC PROGRAMS CD, video tapes, CD-ROM, DVD);

Academic programs for on-line learning, 6. Radio-TV (TV, radio, interactive TV).

except those on virtual universities, are always

. i : " Online componentsof blended learning can
realized partially in traditional classrooms (face-5i54 pe classified in six groups:

to-face). If 80% of the program contents are
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1. Online contents for learning (simple and Moodle will operate on any computer which
interactive resources for learning); can start PHP and which supports some of better-
2. Electronic tutor, instructor or mentor; known databases.

3. Online collaborative learning (e-mail, mail  Moodle is a flexible and fast open source tool.

conferences, video-conferences); PostgreSQL. It also has a support for a great
4. Online knowledge management (datanumber of languages. Great popularity of this tool
browsing, making documents); is based on a simple and fast installing, small
5. Web (browsing machines, Web- sites, usersequirements concerning computers on which it is
groups); performed and on simple integration in the

6. Mobile learning (laptop, mobile phones).  existing systems.

At designing blended learning, we should take This tool has quickly gained a great popularity
care about planned learning achievement@mong teachers because of its pedagogical features
students, their culture, available resources foand adjustability to academic environment.
learning, electronic infrastructure, the extent and\though it has smaller possibilities than

possibilities of servicing the proposed solutidt]. [ commercial tools, it satisfies a great number of
users who can become easily and fast familiar with
IV. SOFTWAREPLATFORMS FORDISTANCE these tools.

LEARNING APPLICATION _ _
M Is for di | . WebCT is a programming tool used for
. ost tooz Ior flstance earning ((jcol'urseware)distance learning or as an addition to classical
ave a module for preparation, delivery antho ses and traditional education. It uses

processing tests online. If such courseware for, imedia possibilities that WebCT and Internet
delivering educational surroundings are used it '?echnologies enable

normal to use its own tools for online tests, as

well. There is no need to buy expensive tools for WebCT is one of the best tools for e-learning.
distance learning if they will not be used!tis fairly intuitive for work and possesses aajre
completely. If only online tests are needed, theffumber of functions. It contains numerous
the selection of some sort of open source (freegddditional tools for help in learning (links, audio
courseware with a developed module should b¥ideo, dictionary...) and a great number of tools
considered. The great advantage is that it may der communication as well.

adjusted to needs. The best known platforms will  The program enables a teacher to make certain
be individually described here. changes on the course at any time. These changes

MOODLE is an acronym of Modular Object may or need not be visible to all students. The
Oriented Dynamic Learningnvironment. It is a access to WebCT courses is authorized. Every
verb which describes the process of an easy pagendant or a teacher has his/her user name and
through a certain material, trying to work only password for accessing WebCT.
when the student want to (or must), enjoy.in.g inthe  one of rare tools which except WYSIWYS
work that leads towards deeper creativity angywhat You See Is What You Get) editor possesses
knowledge.This verb describes best the origin ang, editor for formulae. Support for creation and

development of Moodle system as well as the way,qjyation of knowledge is excellent as well as
the students and teachers may use to access dQiistic review of achieved results.

educational process in distance learning.
WebCT enables:

enriching the course by multimedia
elements (sound, picture, Internet links,
additional information...)

Moodle is available as software of the open
code (under GNU Public License). In fact, it
means that Moodle is protected by copyright but it
has some additional freedom. It is allowed to copy,
use and change Moodle under the following evaluation of students’ knowledge by
condition — to enable the others the accession to online tests and tasks
the open code; original license or information
about copyright will not be changed or removed

and that the same license will be applied to any ¢ creating index and a dictionary of
solution. important notions that appear in lessons

* self-estimation of knowledge
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¢ communication of students among < it contains domain models which describes
themselves and with a teacher via forums the structure of knowledge within the
(discussions) or chat. learning field,

The advantage of WebCT-a is in the field of * It contains the user model for storing
mathematics because it has a qualitative program  Student’s characteristics,
for easy input and change of mathematical e It is possible to adapt the parts of the

formulae and a quiz that accepts mathematical system on the grounds of information in the
functions and generates questions on account of user model.
them.

Adaptability of AHyCo system is implemented

a Tutor is open source Learning Contentby adjustment of hyperlinks and by the help of
Management System (LCMS) designed for need@daptable series of the learning contents. The
of adjustment and availability. Administrators cansystem tries to limit students’ free movements as
simply install or upgrade aTutor in only few little as possible through the learning contents bu
minutes. Instructors can quickly collect teachingt directs and leads, in the same time, students
content, incorporate it in the package andowards knowledge acquisition. The first version
distribute it online or input already the existingof AHyCo system has supported only interaction
one. Students learn in adaptable environment. ~ between students and the learning contents by the

It is simple and intuitive tool, which requires help of adaptable hypermedia and on-line tests.

minimum time for getting used to work. The main  IBM Workplace Collaborative Services is
advantages are compatibility with SCORM formatprofessionally business oriented LMS. It is
speed, availability and easy installation anccoordinated with all current norms for data
maintenance. exchange and it is delivered with progressive
ogram of intuitive interface for input and
rangement of course contents. The courses can
be organized in other programs, which are
* The authors of materials cannot putadjusted to the norms as well. The very content
multimedia on the course pages; cannot be arranged directly by web interface.
e Too general support for multimedia and
video conferences;

There are many disadvantages and some g{
them are:

Besides the great number of complete work
_ reports and success of individual students, it is
* There are no private forums; possible to make conclusions about business
» Students cannot download their answerprogress qualitatively. This LMS could be

and tasks or exchange data with otheexpended additionally independently by the use of

students; available and well-documented API invitations
e There are no students’ groups; and, in this way, it can be adjusted to more
« Knowledge tests do not offer enoughdemandlng USErs.

possibilities. This is one of rare LMS, which have in-built

Despite current disadvantages, which wilisupport for blended learning, in other words, a

probably be reduced in some future versions, ?omb_ination of Iearnin_g_in the classroom and e-
Tutor is a decent open source courseware. Tool§@MNiNG. When deciding about the course
for testing and correction are within the list ofo'9anization it is possible to estimate, in advance
tools for management. The main task of thigvhen the Iegsons will be °f9?‘”'299' in_the
courseware is creation of on-line tests and quizzéd@ssroom It is good because, in this way, a

whose aim is practicing and knowledge check. ~ complete support for a classroom work is
provided( classrooms can be reserved and

At Technical Faculty, “Mihajlo Pupin” a Tutor necessary teaching material — notebook, projector
has been studied in details and the user interfaggepared).

has been translated in Serbian [3]. _ - ,
3] Claroline originates from “Classroom on line”.

AHyCo (Adaptive Hypermedia Courseware) is Claroline system for learning management is a
an adaptable hypermedia LMS or a system for emodern distance learning courseware that can help
learning. AHyCo has basic characteristics ofn improving teching and the way of teaching.
adaptable systems: Claroline jis convenient and intuitive courseware

» itis based on hypermedia, which satisfies numerous criteria.
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Its great advantage is in the fact that it is Opef®rimary orientation is managing a complex e-
Source software, it has GNU (General publidearning environment of corporative type and
licence) which enables taking original code and itpublic portals. It does not have courseware for
adjustment to own needs. It enables numerousontent development but it relies on specialized
organizations all over the world (universities,outer courseware. It enables:
schools, associations...) for creating and . jntroducing e-learning participants in the
administrating courses the space for collaboration system and organization through group
via the Internet. The courseware is multi-platform membership,
one ( it is written in PHP language and it uses
MySQL base), so it can be installed on Windows,
Macintosh Unix, Linux and other platforms; it is
used in more than 80 countries all over the world « organization of attendants, content and
in more than 30 languages. tutors according to classes,

e implementation of SCORM compatible
interactive or passive content,

Progress of technologes caused developing the
need for a new way of distance learning by using
communiction and computer technologies.
Claroline was created by a group of teachers monitoring and statistic analysis of the
(professors, language experts...) who respected work — individual, group and class,
pedagogical principles and methods in order to
organize and perform the teaching process by
using WWW. Eledge is Learning Management System,
The platform is very simple to use and it can bWhich provides courseware for creating on-line

?ourses and teaching materials. Eledge secures

mastered in a 'short time and used withou unctional equipment for creating distance learning
problems even without previous knowledge from

i : courseware and instructions for web pages,
computer field. The authors of Claroline wanted tgncluding students’ registration, quizzes, exams,

enable. teachers to master teehnolog|cal skills IHomework, evaluation, uploading data and others.
education and pedagogy and in that way become

more creative and independent in implementing FirstClassis interesting because it is supported
pedagogical principles. on all standard platforms, such as: Linux,
Windows, and Macintosh.

mutual communication,

on-line teaching and testing,

writing reports.

BlackBoard represents one of the best
coursewares for distance learning that has It is divided in components Server, Client,
appeared on the market. It is very intuitive forinternet Services, Voice Services i FirstClass
using and can be mastered quickly. It has aBirectory Services. It provides asynchronous and
excellent support for communication within thesynchronous communication to users (malil,
course and is one of rare courseware whicforums, chat) as well as the exchange of data via
supports chat and the use of "whiteboard" at thtolders and common calendars. Its advantage is in
same time. that it supports voice mail and fax and it also has
wide options for accessing messages in mailbox -
voice mail is in question then it is possible to

isten to it via phones or mobiles.

A great progress of courseware has bee
noticed especially concerning creation an
evaluation, knowledge testing and monitoring the
work of students. ILIAS is open source courseware, which has
been developed thanks to reference of Austrian

inistry of Education. Although it is made by

sing PHP, along with additional libraries its

purpose is to be performed only on Linux platform
dotLRN is e-learning platform of commercial (it was tested on RedHat distribution).

quality, developed on MIT and_ published under Kewl was made at "University of Western

open source license. It contains a support fo

) . : &ape" with the aim to research e-Learning. Later,
developing web portal and an option for_managlngkewl was used and developed in teaching, too.
content on web and Internet is originally included. '

Kewl has basic possibilities of majority of
eLearner is a system for managing e-learningcommercial tools with the same purpose.

environment. It belongs to generic group under the

name LMS. It is adjusted to SCORM standard.

Blackboard has web page with 30 days lon
experimental version in which, both students an
teachers can see how it looks like.
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A great advantage of this courseware is During the analysis, it was noticed that a great
extensive documentation and the examples afumber of courseware, declared as courseware for
complete courses, which can be simplye-education, had certain bad sides and they
incorporated in it. An option concerning generally lacked a great number of possibilities.
translation in other languages has been anticipat&@bme programs are difficult to install and are

as well. rather non-intuitive.
Manhattan Virtual Classroom is protected by Prior to the courseware selection, it is
password, web oriented system for e-learningecessary visit web pages of the relevant

which includes several different discussion groups;ourseware producer in order to get more details
synchronous chat, sections in which teachers mabout courseware performances, supported
publish materials, module for organization of on-standards, user support, etc. The best advice is to
line tasks, module for marks, surveys, privatdry as many types of courseware as possible and

messages among course students...

V. CONCLUSION

The Internet is a powerful means for engaging
students’ cognitive activities. Individuals and(ll
groups of students can cooperate in projects, they
can express their interests, taking responsiliity
collecting information and within this process, and?|
they can all communicate with their peers and with
experts from all over the world. For a teacher/
instructor the Internet opens an electronic door
towards resources for learning and practicag]
experiences that could not be reached before. No
matter in what extent the field of interest is
specialized there is always someone on the
Internet who can help in finding useful resourcesyj
Full potentials of the Internet as a means for
learning are still unknown but its capabilities are
unlimited. 5]

There is a great number of different coursewarg,
and programs for distance learning on the market.
Their performances are various, some are
commercial and some are free. Very importanF]
elements concerning the choice for using are
simplicity, smaller requirements related to
hardware and software support, larger databasés,
openness in loading and regular communication.
There are numerous advantages of tests as
instruments for knowledge check within Web[g]
authorized systems: independence related to the
place and time of testing, smaller costs for users,
possibility for self-organizing concerning the time[m]
for testing, multimedia materials, an option fastte
repetition, instantaneous availability of test tssu  [11]

It is important to know the criteria before Eg

selecting the courseware. An attention should bg,
paid to the fact whether it supports the standardss
for data exchange and the features of the relevapg;
standards. [17]
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then, according to the objective, make decision
about the most appropriate courseware.
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Abstract - Checking and evaluation are one of the most In this paper, we put emphasis on the
important elements of the learning process, becaudbey  deyelopment and construction of electronic tests /
provide information about the extent to which studats . . . .

quizzes, their scoring and evaluation through

achieved previously uploaded educational standards. licati fthe | P, d |
This paper is a proposal how to improve the evaluatn application of the latest software developments.

process in mathematics by using electronic tests eated Generally, tests in mathematics are designed to
by multimedia software known as Wondershare ' . e

quizcreator software. To make tests for computer basd _measure knOW_Ied_ge’ skills and abilities of _StUdents

test, there are multiple quiz/test tools to choosom, but in  mathematics; teachers can realize the

for the part of math features supported, QuizCreato will weaknesses of students, to evaluate the effect of

be a good math test tool whether from its powerfuleature  teaching and learning and to improve the process
or ease of use. QuizCreator Online can provide elalate of learning

results analysis by questions, score or students titables
and graphics. Electronic tests are implemented in A, Writing effective questions takes time and
year 2015. Comparison is made between students’ ,aqtice Well-designed tests provide an accurate
outcomes when electronic tests are used and their f h ical k led H d

outcomes gained by old- fashioned testing system - measure of mathematical knowledge of students,

paper. From the research results, we can concludenat [2], [4].

this method of testing is very helpful to studentsand . .
teachers. g y e This paper covers the process of creating e- test

and its implementation in April 2015 entitled

System linear equations with two unknowns. The
.~ INTRODUCTION process of drafting and implementation is

Checking and evaluation of students’described.

knowledge are an integral part of the teaching . . .

process in primary education. They are one of the IF s made a comparative analysis of studer)t

most important segments of the learning procesgch!evement Obt‘?"”ed by e-tegt and their

as they provide information about the extent toachlevements obtained by the classic paper test.

which students achieved previously uploaded
educational standards. [l.  MULTIMEDIA SOFTWAREWONDERSHARE

_ QUIZCREATOR
The evaluation of students’ knowledge and

skills takes places in various ways; apply differenA. Basic information about wondershare
techniques, [1], [3]. quizcreator

In the overall system of education, there are AS advanced information technology and
three main methods of evaluating studentsteachers are becoming more skilled in their use, is
written, oral and combined method. The writteninCreasing possibility teachers to apply them i th
assessment method comprises a paper tests shap¥gluation process. For assessment of students
"pen-paper” in all subspecies and grading soWith computers there, are many free and easy for

called electronic quizzes or tests. using programs that can easily fit into regular
classes? A computer can be used for tests at
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different levels, of processing data collectedB. Creating Electronc Test

through testing, to automate fully testing system. The process of creating electronic test with

Electronic test of knowledge and skills can beyondershare QuizCreator consists of several
automatically generated, processed and evaluategteps:

When the results are collected, processing is

performed and processing of all information. * Installing the multimedia software;

_— * Registration with a valid email address;
The application of these programs to create

tests is an easy way assessing to be easier and’ Creation of the test (asking questions /

simple. In general, a math test can be conducted on task§); _ _
paper or computer. » Publication of the test;

. . Monitoring of the results.
To create the paper test is enough Microsoft g

Word with its powerful math equation editor. To  QuizCreator allows easily creating of
create so-called electronic tests, there are mangteractive multimedia quizzes / tests through nine
tools, but for tests in mathematics best featusss hdifferent types of questions:

multimedia software Wondershare Quizcreator

! e True or false;
(fig.1).

» Questions with multiple choices, where only
one is correct;

* Questions with multiple choices, when more
than one is correct;

* In addition;

* The gradual alignment;

» Connecting;

» Short essay tasks;

* Tasks with an alternative choice and;

e "Click on map" (multiple-choice questions
Figure1  Wondershare Quizcreator with multiple correct answers graphically
displayed on a particular tile surface).

TryItFree

This excellent software allows us with a
minimum work to get maximum good electronic
test. This software allows electronical evaluatio ) . .

he case with other tools), applying the Equation

of knowledge, skills and abilities of students, an L ditor. The test can be enriched with imaaes. audio
therefore more economical and simpler way to Itor. ' With Images, aud

improve the learning process. Wondershar%fngs' video' clips, and adding flash animation in
QuizCreator can be a comprehensive solution fo e question itself.

teachers, teachers at the school, and working at Further features upon which this software apart
home. from other, are a range of functions available to

Also in QuizCreator you can directly write
athematical and scientific formulas (which is not

The advantages of the software relative to theS:
other intended for the same or similar purposes ¢ setting up an adequate number of attempts

are: to solve the test,
. Creation of questions and tasks and their * Time limitto solve the test,
organization in quizzes; » given the correct answer in background,

« Publishing and reporting of questions and < Ability to skip questions, etc.

task§ V'_a Internet; _ _ This software can be ordered online, by buying,
* Monitoring of results and their presentationyoy get a license for a single computer, but is thi

with d.iagrams; ' _ ~ paper is used trial version. Installation is simple
« Creating interactive quizzes based on simpl@fter installation, a window that lists all options
Flash animations; for creating electronic test / quiz or able to open

» Preparation of interactive e- tests, simplesomeone else has already created test (fig.2).
quizzes and their assessment with AICC /
SCORM system in accordance with LMS
(Learning Management System).
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B Qo viewer e
Mart Ksus
i?.-' Wondershare QuizCreator I
) EEETELS 2 o &
= ; [T
B o T Creste anew survey
By
E-mail
] Create Quizin Exce! First Nam
Open a quiz project Open a survey project Last Name:*
) Browse... ) Browse... =
[ dmport from Werd
4] Import from Excel
Figure 2. Figure 5.

After the initial page, there is a window in ¢ mplementation of the Electronic Test
which on the left side is offered types of queries i . o
The first condition for realization and

that can be made. After entering all the stions . : ) S
window gets Iookes Iikeefig 3 erng questio implementation of the electronic test is availdpili

o . of Internet on the computers. Students register
P “*% with their username and passwords given by the
teacher, created by him, and starting with the test
==/ The test consists of 20 questions with multiple
choice answers of which only one is correct. Each

true answer question is valued with 5 points, total
100 points. The student can pass the test with at

least 27% or 27 points out of 100. To solve the tes

i
Errorpg

== = | students have 40 minutes, one school class, and
e gy immediately after that period test is automatically
ol - == = - | closed. Before you pressed, the finish button

s T m—— " students can see which questions they answered
Figure 3. correctly, and which incorrectly. At the same time,

estudents obtain their results and get feedback

In order to protect issues and to facilitate th h hev h q stak d what is th
smooth execution of the test, the student is akbweVN€re they have made mistake and what is the

only once to solve the test with the default |PCOTTECt answer.

address, to adjust the duration of the test and

others parameters. Once you make all settings to Il RESULTS ANDDISCUSSION

publish the test i.e. to export it in a documentoor In April 2015, the knowledge of a group of 30
publish it on Internet on a server you need tdkclic students on the topic: System linear equations with
subsection Publish. The test can be shared in matwo unknown, were checked electronically. All of

kinds of files provided on fig .4 them passed the test with an average score very
— good (4.03). On the same topic the students were
o) S tested in March 2015 with the classic written,
@ T paper tests, with an average score good (3.03).

P Table 1 presents the comparative analysis of

@ zﬁ LMS results obtained in two tests.

By Coexe
TABLE . COMPARISONOFRESULTSFROMDIFFERENT
E TESTS
5= Word\Exced
""" Traditional / classic electronic test
Figure 4. "paper" test
great 7 15
The final appearance of the test is given 01‘g’i:)yd9°°d g g‘
f'g'5' pleased 8 3
dissatisfied 4 /
Number of 30 30
students
Average grade 4,03 3,03

131



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

From the results in Tablel it is noticeable thastudents.The analysis of test results gives you
all students have passed the test and the averagere insightful viewpoint. You can find out the
grade was improved for 1.00%. Although theweakness in students, optimize the writing of test
percentage of average grade is improved, stijuestions, teaching methods, teaching contents and
student achievement should be monitored fomake changes, and finally optimize the learning
longer period and when it will be possible shouldexperience and enhance the math knowledge of the
be tested larger number of students. During e-tesfudents.
performing it was noticed that sufficient time was
available for going through the complete tests, altlj‘s
students have finished test on time, results from
testing were available instantaneously, and any ¢ Checking and evaluating is fast, because

The main advantages of this type of knowledge
sessment are:

subjective professors’ opinion was excluded data is_ generated immediately after its
enabling fair and objective grading. completion;
After evaluation, an important role in the For checking no presence of a teacher is

evaluation process has results analysis, which ~ "€eded:

gives us information, details of testing that can b According to students any subjective
used for further improvement. QuizCreator Online professors’ opinion was eliminate;

analysis of data obtained processed immediately is Require faster response from students;

descriptive analysis on answered questions and it . Achjeves greater savings in preparation
also gives a percentage representation. time:

B sz cestocomrane ot e e * Is more economical, the saving of material
w for preparation of the test;

# HOME > Reports > Scores of

» The number of tested students can be larger

£ T The disadvantages of this proposed approach to
| Crer—  cooseionirs = knowledge assessment are:

Participants TakenDate  Score  Ramk lnvite ") Status Duration

) SRS scimme 0 mees ve  eees  mme Snce * For implementation of this method it is
e e e necessary to invest in computer equipment;

Joana

DomimaZonee  usouasiroras ® amws v o e There is no teacher-student contact;

B Wi iinis I s s Wt B * Question is whether this way of testing

— gives the real situation of students’
knowledge.

Labina Stamenkova
wa_stamenhova@hoimai  2015-04:2316:26:40 100 opwuens  Yes Passed 002621 Resulls Ciea

[V. CONCLUSION

B] z-creator.com/qms/index php?modu F method =scoreQverview&iquiz_id=8486:
— The rapid development of computer and
- [ — = information technology enables improvement of
. *  old software solutions for creating electronic sest
I would recommend this software for creating
| - electronic tests of knowledge to all the

m e Average Score T2pts  Unique Users: 30 Lowest Score: 30 pis Not taken yet & (Ang ey are?)

mathematics teachers.

Types: () PassingStas @ Grade Level

By applying electronic testing can achieve
significant time saving needed for testing and
evaluation, which allows the teachers to increase
test-checks, and thus improve the quality of the
teaching process by enabling continuous
evaluation of acquired knowledge.

Instead of traditional division of the test in

Electronic tests have become a useful tool thafeyeral groups, electronic tests allow an individua
provides full, quick, easy and objective evaluationompination of questions for each student
of pupils with complete statistical analysis ofttes randomly from existing database of questions,

results and the full documentation of the test®g i\ hich almost completely prevents copying of
available to monitor the further progress of theynswers.
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The results of the individual tests are calculated
quickly and easily with analysis and automatic(y
generating of correct answers, thus providin
immediate feedback with useful information abou

2
the current level of each student. 12

(3]

(4]
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OBTAINING FUNCTIONS FROM FOURIER
SERIES WITH MATLAB
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Abstract - Fourier series represent a very importai tool In this paper we give a brief introduction to the
for solving problems in any field of science that ses  pqyrier series as a base of different scientific
sinusoidal signals, such as engineering, physicsppdied field t f plotti th . .
mathematics, and  chemistry.  Therefore,  good ielas, we Presen a way of piotting e_ seres in
understanding of Fourier series is crucial for theprocess Matlab which can be helpful for their better
of learning the basics of these scientific fieldS'he theory  understanding and studying. From mathematical
of these series is complicated but their applicatio is point of view this presentation of trigonometric

simple. Matlab as program package is suitable forasily series with Matlab can be helpful for easily
plotting trigonometric series and the most convenig way

for understanding their characteristics. In this paper, we obtglnlng 'functlons from given trigonometric
present a program written in Matlab that plot partial ~ Series, which can be more difficult problem than

sums of three trigonometric series, as a way of fiing  the reversed one i.e. obtaining Fourier series from
periodic functions that series represent. We alsoige a a given function

mathematical proof for obtaining one of periodic functions
that corresponds with our graphical representation. Il. FUNDAMENTALS OF FOURIER SERIES

|. INTRODUCTION In mathematics, a Fourier series decomposes
Mathematics is everywhere in everyany periodic functlon. or perlod!c s_lgnal into the
sum of a set of simple oscillating functions,

phenomenon, technology, observation; IV Si d . In oth ds. Fouri
experiment. All its need to be done is to ' AME SINSS and cosines. n Other words, Fourer

understand the logic hidden behind. Mathematic eries can be used to EXpress a function in tefms o
calculations give way to analyze results of ever e frequencies (harmonics) it is composed of [3].

experiment, and can help to make precise In engineering and technical sciences, many
conclusions [1]. practical problems gave periodic functions which
Fourier analysis is a way of mathematics2"® usually complex. We know that the function

analysis that has many applications in different® pe_riodic if_ it is de_fi_ned for each real number X
scierxlltific fields  like y pr?;/)sics, engineering, and if there is a positive number T, called a pkrio
microwave circuit analysis, control theory, optical®f f () i-e. T(x+T) = (x),[Ix and the smallest

measurements and also in chemistry [2] [8]. period T>0 named fundamental period of the
. L {unction, according to [4] [5].
The study of Fourier series is a branch o

Fourier analysis. Fourier series were introduced by For simplicity and easier operation by periodic
Joseph Fourier (1768-1830) for solving the hedtinctions, we presented them with elementary
equation in a metal plate. The Fourier series an@eriodic functions such as sine and cosine function
methods of numerically approximating it havethat have a fundamental periodr.2 This

been active areas of research since then [2] [3] [4Presentation  of  periodic  functions  like
trigonometric series leads to Fourier series. feouri

ries are very important practical tool because
hey allow the solution of ordinary (ODEs) and
partial differential equations and they are more

many different types of waves: x-ray, heat, lighty, 5 qtica| than development of functions in Taylor
and sound. Fourier series are used in many Casﬁ\ﬁaclaurin) series.

to analyze and interpret a function, which would

otherwise be hard to decode and understand. TheseThe particular conditions that a functigr(x)
series has many applications in electricamust fulfill in orderthat it may be expanded as a
engineering, vibration analysis, acoustics, opticd;ourier series are known as the Dirichlet
signal processing, image processing, quantuonditions, and can be summarized by the
mechanics, and econometrics [3] [8]. following points:

Fourier series are used to approximate compl
functions in many different parts of science an
math. They are helpful in their ability to imitate
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¢ The function must be periodic; partial sums:

. . 1 1 1 1
e It must be single-valued and contmuous,fﬂz—4(cosx—fc052x+§cos3x——6cos4x+—...)_(4)
except possibly at a finite number of finite 4 1

discontinuities; ﬂ(sinx+%sin2x+%sin5x+%sin7x+ ........ ) 6)
T
e It must have only a finite number of 1 1 1
maxima and minima within one periodic; 2(Sinx—§sin2x+§sin3x—Zsin4x+— ......... ) 6)

By their graphical presentation, we will try todin
periodic function that these series representst,Fir
we will present all three sums together in the same
Therefore, Fourier series of function= f(X)  graphic for different n, and then we will plot

is defined as follows: Ify = f(X) is periodic and separa_tely in different graphs in order to obtain a
integrable function of the interv[al n,n], could ~Clearview.
be expressed as the sum of a trigonometrical series For plotting all three partial sums given in (4),

e The integral over one periodloff ()] must
converge.

of the above form (5) and (6) we are using this simple code written i
Matlab.
1 T
=— | f(X)dx 0),
%o 27T_'[T ( ) ( ) x=linspace(-pi,pi,1000);

partial_sum1=0;
n

1 partial_sum2=0;
dn = 7_7- J- f (X) cosnxdx (1)’ partial_sum3=1/3*pi."2;
-
1 /4 grid onhold on;
b, = — _[ f (x)sinnxdx (2 axis([-pi pi -4 10])
-

for each positive integer n. for n=1:1:100

A trigonometric series of the form
partial_suml=partial_sum1+(4/((2*n-
D*pi))*sin((2*n-1)*x);

+00

+ + i partial_sum2=partial_sum2-2/n*(-

a8, + Y _(a,cosnx+h sinny)  (3) it
partial_sum3=partial_sum3+(4/n."2*cos(n*x)*(-
1).7n);

n=1

with coefficientsz,, a, and b, given by the

integrals (0), (1) and (2) is referred to the Feuri
series of the functiofi(x) [4] [5].

handlel=plot(x,partial_sum1,x,partial_sumz2,x,p
artial_sum3);

That is the way for obtaining Fourier's series title([ ‘Partial Sum: n =
from periodic functionsf (x) of period2z. The ' num2str(n)])
reverse way is more complicated and that is the  pause
reason why we used Matlab for plotting set(handle1, Visible'  ,off  );
trigonometric series of n terms to obtain periodic
functions they derived from. For good
understanding of Fourier series is essential to
know both ways. According to given code we first plot partial
sums in period from=-to «r, and terms n are from
. GRAPHICAL REPRESENTATION OFFOURIER 1 to 100. We present partial sums for different
SERIES WITHMATLAB terms. Partial sums for terms of 1, 2, 5, 21 arfdl 10
We are using three partial sums, as example tare given in Figure 1, a), b), ), d), e).
show how a periodic function can be obtained
from partial sum when n is big enough to
recognize a function. To demonstrate plotting of
Fourier series with Matlab we will use these three

end
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Partial Sum: n=1 Partial Sum: n =100

a)n=1 e) n=100

Figure 1. Graphical presentation of trigonometedes given in (4)

(5) (6) ((4) red, (5) blue and (6) green curve)rfe= 1, 2, 5, 21 and
P e 100, and period fromzto .

From the Figure 1 is clearly seen that the larger
. the number of terms that are included in this
. sy series, the better the approximation to the periodi
L\ function is.

R~ - Therefore, when n are large enough we can

S guess the periodic functions that these
trigonometric series present. According to Figure 1
partial sum (4) corresponds to periodic

function f (xX) = x*,xO[-7;, 7], partial sum (5)

Partial Sum: n=5

g corresponds to periodic

and partial

< 1 xO[o,
functionf (X) = {_1 XD[[—lTnO]] ,

e - sum (6) corresponds to

AN functionf (x) = x xUO[-n, ] .

= \ The 100-term plot gives a very good
sy approximation to the functions, although it appears

to overshoot the value at the discontinuity (and it

’ ‘ also has some wiggles in it). This overshoot is an
¢) n=5 inevitable effect at a discontinuity, known as the
" Gibbs phenomenon [6]. Gibbs phenomenon can be

seen in graphical presentation of partial sums (4)

and (5) for large terms (in our case, n=21 and

n=100).

In order to obtain more clear view of
| trigonometric nature of partial sums and periodic

nature of functions, we are presenting

¥

!

\
N\
|

|

|

;;/, : trigonometric series in 2T period, or x axis are
B from -2t to 2. For this purpose, we change only

a small piece from the code given above.

x=linspace(-pi,pi,1000);
axis([-pi pi -4 10])

is changed to:
x=linspace(-2*pi,2*pi,1000);
axis([-2*pi 2*pi -4 10])
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Partial sums according to this change are This can be done with a minor change in code

shown in Figure 2. by adding different color in each term.
Fa s 1! colors= 'rgbmy' ;
and instead of
TN ’/'/ N pause set(handlel, Visible' ,'off s,
\ is added:
/’/ \\\ / \ pause set (handlel, ‘Color* ,colors(n));,
Zammi N wherehandlelis used for plotting partial sum and
= N ST = is different for different trigonometric series (4)
A T (5) and (6) .
, e , : All first five partial sums of trigonometric
a) n=1 series (4) (5) (6) are printed in Figure 3 a),d)),
accordingly.
7 \ // \ °ks -
/ \ / \ E,,,,‘ i
j i i IERN / i
/// \ . / / \\\\ \ 4
VaRVaN \ VaVaN \ \ /
iy \\ L //1’”&/ \ \\\‘ )
e \ N \\\ ey
A=/ \\ﬂfwi
\ / \ 1
4 i a —ﬂ‘/
b) n=5 : :
a)
/"\ //\ Partial Sum: n=5
/A /N
// \ // \\ 1

7 A\ 7 : . / S ]
\ / =
// \\ / ‘\ // \X\ \\
/ N / \\

Sl - < ‘\\_/

¢) n=40
Figure 2. Graphical presentation of the partial s (5) (6) ( (4)-

Partial Sum: n=5

red, (5)-blue and (6)-green curve) for 1,2 andetths and x-axes
from -2z to 2r.
\
In Figure 1 and Figure 2 all previous conditions — \\

of curves are deleted.

In order to obtain a precise view of partial surr
and the way of curve’s changing and at the sarr M
time keep previous conditions of partial sum we \ ~
plot each of three partial sums in separate graphi’ \

All previous conditions of curve are shown in.
different color. - . " w

. . c
Following each curve represented by different )
igure 3. Graphical presentation of first 5 termtiphsum a) of (4)

CQlOI’ can t_)e observed the appearance of partléﬁof (5) c) of (6) red color for n=1, green forZ)blue for n=3, violet
trigonometric sum for each n. for n=4, and yellow for n=5.
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Figure 3 is useful in process of understandindunctions we obtained to find Fourier series they
of trigonometric partial sum and Fourier series.  represent.

V. MATHEMATICAL PROOE First example is to find the Fourier series of the

—_ 2
Using graphical representations for the giverfunction f(X) X XD[_””] Because this
Fourier series we managed to obtain periodig,ction is even function, the coefficiets, has
functions, but their correctness will be confirmed | Thus th i ts of the F
with mathematical proof. For (6) we are going to?€'0 Value. Thus the coefficients of the Fourier

obtain periodic function starting from given SEMes are
trigonometric series. b, =0,
Partial sum (6) can be shown as: L1 2
17 2 7 1
1 Sinnx _ sinnx = [f(x)dx==[x?dx==0~ =7,
f(9= 22( P2 22( D’ % = | 1=, [ ax= 5 =55

m

2
Our aim is to show that(X)=Xx on the a, —;If(x)cosnxdx——fx cosnxdx =

interval [—n n] is the function that is obtained 0
4
by the given Fourier series. = cosnr
According to De Moivre’s formula, formula n
that is important becaus_e it connects complex FEor n =2k is
numbers and trigonomet/™ = cosnz+isinnz _ 4 4
and according to equation obtainedd, = 7—;COS2kr=——> and for
(2k) 4k
n=2k-1 is obtained

log (L+ z):—i%z” for zOC 4 4
8 =——cod2k-Yr=-—-.
Q1 (2k _ 1)2 COS( )ﬂ (2k _ 1)2

we obtain:
o Hence the Fourier series for the function
~log(L+€") = Z( D" f(x)=x2,xD[—n,n] is
CoSsnx sinnx.
—1)" +5 (=" - (- 1) cosnx
nzzlu - ;”T f(x)= +42

= Re(tlog(d +e™) +iIm(-log(+e") That is equivalent to partial sum (4).

We start with the Fourier series to obtain the The other example is to find the Fourier series

function
_|=L-m=<x<0
f S|nnx f()— 1 0<x<7
(x) ‘_ZZ( D" of the function = . In this
_ example, we have to find all the coefficients
2Arg(1+€") = zarctgﬂ = i.e.a,,a,andb, where n=1,23...
1+ cosx
X X X The coefficients of the Fourier series are
Zsingco&2 sinE L
2arctg—xzzaf0t9—xz a, =— [ f(x)dx=0,
2co¢ 5 COS— 2=,
Z%XZ X a == J‘f(x)cosnxdx——[J‘ cosnxdx+
v/ -
Obtaining functions from series (4) and (5) is m
more complex; therefore, we will use a reverse +ICOSHXdX] =
process as a proof. We will start from periodic 0
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17 _ 1.7 & , sinnx
b, == [ f(x)sinnxdx==[ [ - sinnxdx+ f(x)=2> ()" =—.
/e T =) n
T 2 This partial sum is equivalent to partial sum
+ Ism nxdx] =— (1—cosnn). (6).
i nit
These three proves confirms graphically
Forn=2kK is obtained functions.
. 2
obtained,, = —— (@—cos2km) =0. V.  CONCLUSION
(2k)rr , . N ,
Fourier series are infinite series that represent
and forn = 2k -1 is obtained periodic functions in terms of cosines and sines.
2 4 Because these series can be used in solving

(I =—[1—C05(2k—1)77] = different problem in many scientific fields, very
(2k_1)77 (Zk_l)” important is process of their understanding. We

Hence the Fourier series for the function gave a brief introduction to Fourier series aneldri
to facilitate their understanding with graphical

f(x) :{ L-m<x<0 is presentation using Matlab. In addition, with these
1 O<x<rm graphical representations we tried to facilitate th
. way of obtaining periodic functions knowing the
f(x):ﬂi” sin@n—-1)x Fourier ~series. This process, using only
75 2n-1 mathematical equations can be complex and
difficult to accomplish. Therefore, we tried to
That is equivalent to partial sum (5). easier this process by obtaining functions using

In addition, the last and already provenMatlab and plotting partial sums. From graphical

example with reverse process is to find the FouridPresentation of trigonometric series, we noticed

. f the funct rﬁ(x): XD[—]TH] that with the large number of terms included in
seres o _ € gnc !0 % . A this series, approximation to the periodic function
Because this function is odd fUnCt|On, the Zerq:ould be very close. We also gave and

coefficients in this case are mathematical proof that obtained functions from
a, =0anda, =0,In. We only need to find &,  our graphical representation of Fourier series is
coefficient correct periodic functions.
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Abstract - The paper analyzed comparative effectivezss
of multimedia and traditional teaching method in biology
on grammar school pupils. This experimental study wsa
conducted in a grammar school in Zrenjanin, SerbiaA
stratified random sample consisted of 60 students*igrade
of grammar school, wich were randomly distributed nto
control and experimental groups. The students in the
experimental group learned the subtopic Cell divigin by
multimedia software, whereas the students in the otrol
group learned the same content by the traditional
teaching. The research design was the pre test - passt -
post memory retention test, equivalent groups desig All
students received one pre-test in order to estimattheir
prior knowledge, post test in order to assess knoetige
and comprehension immediately after learning and p&t
memory retention test again after 21 days. Analysief the
results of the post test and the post memory reteioin test
showed that students from the experimental group
achieved significantly higher quantity and quality of
knowledge than students from the control group.

l. INTRODUCTION

Information and communication technologie
(ICT) in human society is one of the most
world.
Technology integration in the classroom coul
potentially affect at students in positive ways.
Hansel and Hill [1]found out that pupils using
computers had more positive attitude toward
biology and natural sciences than pupils who wer

important characteristics of today's

educated by traditional styles.

The use of ICT in classrooms may change previous

S

.  MULTIMEDIA IN TEACHING AND LEARNING
PROCESS

A. Concept of multimedia

Multimedia is a combination of different
elements text, graphics, animations, simulations
and sound. [5], a multimedia instructional message
is a presentation consisting of words and pictures
that is designed to foster meaningful learning. The
theoretical foundation for the cognitive theory of
multimedia learning draws from several cognitive
theories including Adele's model of working
memory [6], Pavia's dual coding theory [7], and
Seller's theory of cognitive load [8]. The cogrativ
theory of multimedia learning centers on the idea
that learners attempt to build meaningful
connections between words and pictures and that
they learn more deeply than they could have with
words or pictures alone [5]. According to
cognitive theory of multimedia one of the principle
aims of multimedia instruction is to encourage the
earner to build a coherent mental representation
rom the presented material. Although interactive
multimedia capabilities are constantly evolving

nd became very popular among educators in
fecent years.

B. Literature review

research indicates that using

a behavior of students. Using the new technologigsytimedia in biology curricula improved student
students demonstrate a greater spontaneogshievement. Rift and Stewart [9] in their study
interest in a learning activity; the time andingicated that the multimedia software used
attention devoted to learning activities increasegyreatly enhanced students understanding of the
In technology-aided education, visual materialgpject matter. Siegel and Foster [10] in their
such as animations, animated pictures angy,dy demonstrated that students learned more in a
multimedia software have a great importance. [Z]high school anatomy and physiology class when

[3]; [4].

they were exposed to multimedia software, and
created projects with presentation software. Task
& Soran [11] examined the effects of multimedia
applications on learning at the level of
comprehension and implementation in cell
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division unit and discovered that the experimentahe control group. In the pedagogical research, two
group taught with multimedia applications classes with the total of 60 pupils of the firstnifio
achieved more compared to the group taught witim Zrenjanin Grammar School took part. The
traditional methods. Multimedia teaching is moreexperimental (E) group consisted of three classes
superior to conventional method in significantlywith 30 pupils, and the control (C) group had three
promoting achievement in biology [12]. Use ofclasses with 30 pupils. The experimental group
multimedia with animations has a significantwas taught Cell Division topic using multimedia
effect in biology teaching because that allowsducation software with animations while the
students to learn effectively [13]. Multimedia iscontrol group was taught the same subtopic
more realistic for showing change; they carthrough a traditional way (verbakxtual and
demonstrate in action the systems to be taught agémonstrativeillustrational teaching methods and

can show change in time. [14]. frontal form of work), for three weeks. Teaching
subtopic consisted of four main concepts on Cell
lll. RESEARCHMETHODOLOGY Division: Cell Cycle, Mitosis, Meiosis | and

The purpose of this study was to determine th¥€iosis Il.

effects of multimedia applications on learning At the beginning of the research, before the
achievement and comprehension levels angroduction of the experimental factor in the-E
memory retention compared with traditionaIgmu'O both groups were made equal on their
techniques of teaching subtopic Cell division.  gyccess on the pre test of knowledge in Biology.

_ This paper reports on a multimedia a(_:tivity After making the groups equal the pedagogical
aimed to enhance students’ understanding Qfxperiment was done. The post achievement test
fundamental concepts and processes in thgas given immediately to both experimental and
Grammar school Biology curriculum. Cell biology ¢ontrol group after they finish learning the topic.

is one of the cornerstones of modern biology. Celbost memory retention test was given three weeks
Division is one of the most problematic andater after the post achievement test.

difficult concepts that students need to learn;[15]

[16]. Questions on Cell Cycle, Mitosis and By using suitable instrumgnt of researc_h
Meiosis concepts in Cell Division are very (knowledge tests) data are acquired through which

difficult for learners to conceptualize using9eneralizations and conclusions were possible
traditional teaching methods. Thus, there is a nedVing ~ recommendations and  explanations
to expose teachers to various strategies which willnportant for the pedagogical practice.

result in better teaching learning process. For Tests of knowledge (pre test, posttest, post
success, teachers have to be provided with @emory retention test) are formed as a set of tasks
material which is different and more effective tharpf objective type. All three tests were done based
what is traditionally presented in text books [12]. on 100 points and comprised three subtests: Level

The following research hypotheses were testeli - 1€vel of knowing facts, Level 1l - level of
in the research: understanding notions and Level Ill - level of

H1: Pupils in Group E will achieve better results2nalysis and reasoning. The time allowed for test
on the post test in each level of kowledgeompletion was the duration of one lesson (45
(knowing of the facts, applying of knowledge andminutes). The values of Cronbach’s Alpha for the
reasoning) than pupils in Group C. pretest ¢=0.81), the posttesti£0.92) and the post
H2: Pupils in Group E will achieve better resultsT€mory retention test:£0.89) have indicated a
on the post test in general than pupils in Group C.high internal consistency of tests.

H3: Pupils in Group E will achieve better results |n order to compare the differences between the

on the post memory retention test on each level @ and E groups on the pre test, post test and post
knowledge than pupils in Group C. memory retention test results, the independent t-

H4: Pupils in Group E will achieve better resultsiest was applied. Statistical data processing

on the post memory retention test in general thaghtained from these tests was done by using SPSS
pupils in Group C. 19.0 software package.

The research was true experimental in nature
because the equivalence of the control group and
the experimental group was provided by random
assignment of pupils either to the experimental or
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IV. RESULTS ANDDISCUSION level of knowledge. Thus confirming the
hypothesis H1: Pupils in Group E will achieve
A. The results of the Pre Test better results on the posttest in each level of

Basic statistical parameters: number of pupilkowledge (knowing of the facts, applying of
in E and C group (N), arithmetic mean (M),knowledge and reasoning) than pupils in Group C;
standard deviation (SD), standard error (SE) of tand hypothesis H2: Pupils in Group E will achieve
test and border of importance (p) at pre test dbetter results on the post test in general thafipup
knowledge (at levels and test as a whole) fom Group C.
experimental and ContrOI grOUpS are presented in TABLE 2. THE SIGNIFICANCE OF THEDIFFERENCES OF PUPILUS

the Table 1. RESULTS IN GROUP$ AND C AT THE POST TEST ACCORDING TO

LEVELS OF KNOWLEDGE AND AT THE TEST AS A WHOLE
TABLE 1. SIGNIFICANCE IN THE DIFFERENCE OF RESULTS OF PUPILE

AND C GROUPS AT PRE TEST AT LEVELS AND TEST AS A WHOLE

Levelsof o0 N 0M SD  SE  ttest ?Izg
knowledge p )
Sig. tailed)
Levels of G N M sD SE t >
knowledge roup test (2 Knowing the E 30 18.873 1.421 .152
tailed) 6.545 .000
facts C 30 17.163 1976 .213
Knowingthe ~ E 30 17126 2039 218 . ..o Understanding = 0 °1138 3159339 45050 000
facts c 30 17.418 1.887 .204 : C 30 44372 4.885 527
Analysis and E 30 19.850 2.335 .250
E 30 43.885 4.499 .482 . 11.348 .000
Understanding .765 446 reasoning C 30 15.733 2437 .263
C 30 44.407 4.478  .483 Total E 30 89.862 6.178 .662
i achievement 11.520 .000
Ana|y5|s-and E 30 18.046 3.110 .333 528 598 on the test c 30 77.267 8.085 872
reasoning C 30 18.291 2989 .322
Total
E 30 79.057 8.163 .875 R : H
achievement 850 397 Much better results of the pupils in E group is
on the test C 30 80.116 8.228 .887

scored while solving more difficult tasks and

According to the results of the pupils in E andauestions (II_ an_d II_I cognitive IeveI_) at the post
C group at pre test (Table 1), as well as the mm(%]e_:st, comparing it WI'Fh the pre test, in other veord
igher competence in solving complex tasks was

at t-test, there is no statistically significant' " Pt : T
difference in pupils’ achievement in E and chotices which is exceptionally significant. The

group at pre test at individual levels of knowledgd€Sults Of the research show that the realized
(I level: t = 0.978:; Il level: t = 0.765: Il levet = difference in pupils’ achievements E and C groups

0.528) and at the test in general (t = 0.850 at the post test in not only the difference in the

According to statistical parameters of pre test thduantity but also in the quality of their knowledge
knowledge of pupils in E and C groups in Biology'" B|qlogy._ The outcome of the differences in
are at the beginning of the research well pupils’ achievements is the result of adequately

equalized. That fact made further research possibfé!0Sen teaching contents and their efficient
and also the analysis of its results. realization by the use of multimedia and individual

form of work in experimental group, in
B. The Results of the Post Test comparison with the traditional approach of

The post test test was done in all classes of E)achlng process of the same subtopic in the

and C groups immediately after the realization o
the pedagogical research. The results of the fin The Results of the Post Memorv Retention Test
test are presented in the Table 2. The differemce ?J .u y _ !

The pupils of the E and C group did the post

the score beneficial for experimental group,

demonstrates that more thorough knowledge wdS€mory retention test 3 weeks after the post test.
achieved by using the multimedia while The post memory retention test was identical with

implementing the contents in Cell division,the post test anq it was done' to determine the
compared with a traditional way of studying.d“rat'on_ and quality of the acquired knowledge of
According to the results of t-test for E and cthe pupils in both groups. The results of the post

groups, there are statistically important differec MeMOry retention test at certain levels of

in pupils’ achievements in E and C groups at thgnowledge (I, Il and Ill) and at the test in gertera
final test which are beneficial for experimental@S Well as results of the t-test for both groups ar

groups at certain levels of knowledge (I levelg = Presented in Table 3.

545; Il level t = 10 830; Il level t = 11 348) and According to the results of t-test for E and C
the test in general (t = 11 520). The differenaes a groups there are important statistical differences
especially important at tasks of Il level and Illpetween E and C groups at the post memory

ntrol group of students.
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retention test that are beneficial for thestudents is especially emphasized. Multimedia
experimental group in each of the three levels ofoftware can be used to explain the concepts and
knowledge (I level t = 7 178; Il level t = 10 655; processes in such a manner that is not possible
Il level t= 11 190) as well as at the test in gahe through traditional practices. Achieved results
(t = 11 551). The results of the test shows thehow students' interest for these types of lectures
better retention of knowledge among the pupils odnd learning, and output results show that the
E group. Thus confirming the hypothesis H3:students' average grades are higher in comparison
Pupils in Group E will achieve better results oa th to traditional approach of learning with lecturing
post memory retention test in each level ofubtopic Cell division.

kowledge than pupils in Group C; and hypothesis

) o ) . This result is consistent with prior studies
H4: Pupils in Group E will achieve better resultswhich have stated that application of multimedia

on t_he_ post memory retention test in general thaﬁﬂ biology could improve pupils achievement [17];
pupils in Group C. [18]: [19]

By comparing the results of E group pupils’
success in specific level of knowledge at the poﬁABLE 3. THE SIGNIFICANCE OF THEDIFFERENCES IN THE RESULTS OF
test a.nd pOSt memory retention test in ComparisonTHE PUPILS INE AND C GROUPS AT THE POST MEMORY RETENTION
TEST AT LEVELS AND THE TEST AS A WHOLE
with the pre test, their significant progress is
noticed, especially at tasks in Il and Ill level of Levels of Gop N M D SE  test @

knowledge and a bit smaller success in solving th&“edee tailed)

30 15.698 2549 .275
30 89.459 5957 .639
8.511 .918 11.551 .000

at the pre test. Such better results of the E groupeasoning

pupils at the post test and post memory retentiogkhiijf'mem
test are due to the work at the teaching subtopien the test
Cell division in the group with the application of

multimedia and individual form of studying.

H Knowing the E 30 18.782 1.536 .165
tasks from_ level I. The total achievement of E™™7 1 C 30 1676 2107 opp 7191 .000
group pupils at both tests (post test and POSderstanding  E 30 50931 3072 329 ... oo
memory retention test) is much better than the oNg . ccana £ 30 19770 3229 29
c : : : 11.190 .000
E
C

30 76.569

V. CONCLUSION

According to the E group pupils’ achiev_ement In the curent study, a multimedia software
at the post test and post memory retention t§liated to the subtopic Cell division has been
aplication of multimedia and individual form of yeyejoped and applied to the pupils from the first
work occupies pupils more in ;tgdylng and enableg)m of Grammar School. Due to the rapid
thelr_ self-reliance and creativity to be Sh?""”advancement of computer technology and pupils’
Besides, the E group pupils studied by using 3gitive attitudes towards computer technologies,
high quality multimedia software in which the 5y instructional multimedia tools, related to the

teaching material was much better presented angpiopic which are difficult to be understood by
illustrated than in the current textbook in Biology pupils.

The achievement of the C group pupils at the  according to the analysis of the pedagogical
post test and post memory retention test fegearch results, realization of the teaching
individual I_evels of knowledge_gnd at tests in.gntents by the innovative approach offers the
general did not show significant changesy,nnortnity to improve the teaching and learning
compared with their achievements in at the pre tegk Biology in the Grammar School. The
of knowledge. A slight fall in pupils’ gittarences in achievement of the students from

achievements is.noticed in this group at each teé&perimental and control groups on post test and
that follows, which shows that contents of th ost memory retention test are statistically

subtopic Cell division are more comprising andsjgnificant in favour of the experimental group.
complex. Much weaker results of the C group Ofrhe  results of this research indicated that
pupils were shown at the post test and poshimedia had contributed significantly to the
memory retention test in comparison with theyaiiar quality of the pupils’ knowledge than had

success of pupils in E group, which can b&ne taditional way of learning. The main
explained by the way of the contents realization ORypothesis of the research was thus confirmed.

the subtopic Cell Division in the C group in theThg regyits of this study suggest that the use of
traditional way of teaching. The efficiency of tees ., itimedia can be  beneficial in the

kinds of lectures and enhanced motivation Ofmpiementation of Biology education curriculum,
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particularly in teaching concepts and principles of

Cell Biology. Multimedia materials can also be
developed and implemented for different topics

different grade levels.

multimedia teaching significantly promoted
achievement with respect to knowledge
understanding notions and analysis and reasoni

The major findings of the study is that[10

p

al

]

T11
fig’

and total achievement in biology in comparison to
traditional method. The major conclusions drawn

from the findings from the study is that applicatio [
of multimedia in teaching and learning Biology in

12]

Grammar School is more superior than traditional
method and significantly promoting achievement*®!
in Biology.

(1]

(2

(3l

(4]

(5]

6l
(7]
(8]

REFERENCES

Haunsel, P. B., & Hill, R. S. (1989). The microcangr and
achievement and attitudes in high school biologgurnal of

Research in Science Teachi2§(6), 543-549

Aldag, H., & Sezgin, M. E. (2002). Dual coding thedn

multimedia applicationsMarmara Universitesi Ataturk Egitim
Fakultesi Egitim Bilimleri Dergisi, 1529-44.

Hall, T. (2012). Digital renaissance: The creatp@tential of
narrative technology in educatiofreative Education, 396-

100. doi:10.4236/ce.2012.31016

Mayer, R. E., & Moreno, R. (2002). Aids to comptibaised
multimedia learning.Learning and Instruction, 12107-119.

doi:10.1016/S0959-4752(01)00018-4

Mayer, R. E. (2003). The promise of multimedia téag: Using

the same instructional design methods across eiffemedia.
Learning and Instructionl3 (2), 125-139

Baddeley, A. D. (2002). Is working memory still worg?

European Psychologist?(2), 85-97

Paivio, A (1986). Mental representations: a duading

approach. Oxford. Englan®xford University Press

Sweller, J. (2005). Implications of cognitive loddeory for

multimedia learning. In R.E. Mayer (Ed.Fhe Cambridge

[14]

[15]

[16]

[17]

(18]

[19]

144

Handbook of Multimedia LearningNew York: Cambridge
University Press.

Ritt, L.,& Stewart B. (1996). Applying technologyn ithe
classroom, innovative strategies for teaching angtcand
physiology.TechTrends41,1.

Siegle D, Foster T (2001). Laptop computers andtimatiia
and presentation software: Their effects on studehievement
in anatomy and physiologjournal of Research on Technology
in Education34 (1), 29-37.

Tasci, G., & Soran, H. (2008). The effects of nmédia
applications in cell division subject on the coniyesion and
application levels of learning achievemetacettepe University
Journal of Education34, 233-243

Satyaprakasha,CV., Sudhanshu, Y., (2014). EffectMoiti

Media Teaching on Achievement in Biologjnternational
Journal of Education and Psychological ResearclEPR), 3(
1),43-45

D. H. O'Day ( 2007) The value of animations in b}
teaching: A study of long-term memory retentidife Sci.
Educ. 6217-223

Kim, S., Yoon, M., Whang, S.-M., Tversky, B. and ivison,
J.B. (2007), The effect of animation on comprehamsand
interest.Journal of Computer Assisted Learnjn2g3:260-270.
doi:10.1111/j.1365-2729.2006.00219.x

Kiboss, J., Wekesa, E. & Ndirangu, M. (2006). Inying
Students’ Understanding and Perception of Cell Thea
School Biology Using a Computer-Based Instructiamiation
Program.Journal of Educational Multimedia and Hypermedia,
15(4), 397-410

Chattopadhyay, A. (2012). Understanding of Mitosiad
Meiosis in higher secondary students of Northeadial and the
implications for Genetics educatioBducation[Online serial],
2(3), 41-47.

Ercan, O. (2014). The effects of multimedia leagrmimaterial on
students’ academic achievement and attitudes t@wvsctence
courses.Journal of Baltic Science EducatioWol. 13, No. 5,
608-621.

Chang, H. Y., Quintana, C., & Krajcik, J. S. (2010he impact
of designing and evaluating molecular animationshow well
middle school students understand the particulatire of
matter.Science Educatiq®4 (1), 73-94

Cheng, Y. H., Cheng, J. T., & Chen, D. J. (2012)e Effect of
multimedia computer assisted instruction and legyrstyle on
learning achievementWSEAS Transactions on Information
Science and Applications(1), 24-35



International Conference on Information Technologyand Development of Education — ITRO 2015
June, 2015. Zrenjanin, Republic of Serbia

MODEL OF CROWDSORCE
ENVIROMENTAL APPLICATION BASED
ON MOBILE PHOTOS

A. Stojanova, M. Kocaleva, V. Manevski , I. Kocev, B. Delipetrev

"Faculty of computer science, “Goce Delcev” Univigtsbtip, Macedonia
**Faculty of Natural and Technical Sciences “Goagld@v” University, Stip, Macedonia
(aleksandra.stojanova, mirjana.kocaleva, blagapdikv) @ugd.edu.mk, manevski81lb@gmail.com
ico.kocev@gmail.com

Abstract - Smartphones have become easy affordabénd Crowdsourced VGI mobile app can educate
pouer oo for sharng lormation among pechle. and engage the public in_conservation issues
i ications, , ; . . . .
GPSg Ioggtion ability, smartphones can be us)éd for Rec_ordlngs made using mobile apps with GI_DS
gathering information from different sources. Soures can  devices can be made and used to plot the location,
even be ordinary people from different places, but count, and spread and of pollution, animal and
obtained knowledge can be helpful even to scientistin  plant biodiversity, diseases, natural and made
process of finding most appropriate solution of som  yicastars. This data made by citizens in the field
particular problems, where data from different places is .
crucial. In this paper, we present our model of inéractive, can be used in searchable databases and map
fun and easy to use application that uses geo tadqios visualizations of these phenomena. This kind of
taken from mobiles to identify the changes of envanment  spatial information donated voluntarily by citizens
and fto increase the environmental awareness among can he used as a low cost labor way to find
people. We also glve_abrlef review of existing apipations solution of some global problems in different
that have something in common with our proposed maal. ” . N -
fields of science. Our aim is to create an appithat
easy to use by ordinary people so it can be easily
.- INTRODUCTION acceptable by them. Taking photos by mobile
Smartphones  have  revolutionized  thephones is the easiest and most widely used way to
Information and communications technologyperceive memories. Therefore, we decided to use
(ICT). In a matter of a decade of their existencemobile photos as a crowd sourced information to
the smartphones have integrated many devicesonitor the change of the environment, because
including camera, GPS receiver, watch, and thene picture is worth a thousand words.
computer. Most of the smartphones today possess

vast computational power providing opportunities All people are part of the planet and all of them
P P P 9 opp are responsible for the changes that affect the

to support pov_verfl_JI mobile application. Soqn 9%hature and environment. Having that in mind, our
we approach inevitable IoT (Internet of Thlngs)moolel of application is quite simple. When a

revolution, smartphones can provide a platform fogerson or a user identifies something that is worth

connecting smart devices and sensors (loT) th t(:knowledging (wheatear is a positive or negative)
will be deployed everywhere.

simply takes a picture from his smartphone and
Mobile app have unique features that caruploads it. Photos connected with their geo

engage public in issues that affect them, makintpcation are stored in a database, so any other use
Citizen Science which is a form of researchcan see the photo can like or dislike it, leave a
collaboration involving the public in scientific comment or can go and visit that place from the

research projects to address real-world problemgpicture.

Often the information that citizens produce has a

GPS tag producing volunteered geographi%n

information (VGI). Crowdsourced VGl is spatial with our model. We present a brief review of their

information that is generated and donated b}éharacteristics and way of their working. Then, we

gletzl\fiigz, [li]s[%?"ysngptg hz%zt'ar:%bﬁgagleﬂicgtci)gr']lgexplain our proposed model and explain its main
: : P PP . _characteristics, features and technologies needed.
are ideal and most usable tool for developing

citizen science and VGI [3] [4].

This paper reviews other existing mobile
droid applications, which have similar elements
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Il.  REVIEW OFEXISTING APPLICATIONS

There are other existing mobile android
applications, which have similar elements with our

model. We will review some of them like: C: geo, B |
PhotoMap, PhotoTracker, Geology Sample ﬁ
Collector, Aumentaty Geo, Jeco Guides, My \
Augmented reality, Blue green map of Serbia, \
What is around?, GPS Photo Viewer with

Wigun

GoogleMap and GPS Photo Viewer with Here
map.

C: geo[5] is open source, full-featured client  Figure 2. screenshot from the interface of PhotoMap app
for geocaching.com that supports other geocaching
platforms (like Opencaching). This application My GPS photomaps[7] are very similar to
uses Google Maps or OpenStreetMaps and usBhotomap and uses photos taken from camera with
can view caches on a Live Map. The users ca@PS tag. This app only shows the user’'s photos
search for caches by various criteria, can navigawith their GPS position on Google maps. This
using maps or compass and can store cacl@@plication is personal to the user and user cannot
information on his device for later offline accesssee pictures from other users but only photos taken
User on every location can easily see and find affom his camera. This application can be used to
nearby places on the map. This app has more th&erlive user’s travels. When more pictures are

1.000.000 users and the c:geo interface is shown igken from the same place, they are grouped
Figure 1. together on the same mark. This application has

5.000-10.000 installs.

PhotoTracker [8] is an app suitable for people
interested in travelling and photography. This
application shows users’ photos on a map with
(mited Bt their geo-tag and presents photos from photo-sites

Belarus®

asP NNT de7xE1121PM @ 2 Q N S T 4 87

@ Bargala (GC4EQRH) @ & Nearby
TOCATTY T DOMTKOZJaK — [——

The antique city of Bargala

Norway

gy L i such as Flickr and Panaramio. Photo Tracker is not
RS 2 o e oY Wi only a photo-viewer, but also allows geo-tagging
B’ %ty AR photos taken from an ordinary camera without a

ge= ™ GPS navigator. It is also gives locations of many

V,f interesting places on the map taken from

F N .5 o Live 1 Wikimapia. User using this app can explore the
B o most photographed places in the world, also places

Algeria

Figure 1.  Screenshots from the interface of C: geo app in his neighborhood and can filter displayed
photos. This app has 10.000-50.000 users. This
gpp interface is shown in Figure 3.

PhotoMap  [6] has 100.000-500.000
downloads. The purpose of this app is to relieve _
5 . . . a2 B NN T . d2xB10:11PM | @ 2 B N N af 92l 10:11 PM
user's vacation by virtually travelling from one BE=ESISSSSSNE :
location to another. In this app, photos takemfro § o
the camera, when camera’s GPS is enabled, alg g s —
automatically added to the locations on the mapl : e M

There is also a chance to take a photo in the ap £

itself, because it has integrated camera starteg : '
Photos from one user are not available to other ; G

but there is an option to share these photos on th o | S i Cindac, puerta deta

social networks. This app interface is shown in
Figure 2. :

Figure 3.  Screenshots from the interface of PhotoTracker app.

The Geology Sample Collector [9Js an app
specially designed for geologists that allows the
user to track and save his collected images, video
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or audio recordings. For all collected media thiof two parts, a content management system and
application saves time and place of taking, usingobile application. The mobile application allows
GPS, and the user is allowed to write some othersers to find the routes that have been created by
details too. This app is synchronized to a websitether users, get the points of interest of eackerou
where user can edit and/or share his work witshow the associated information, locate it on a
others through social networks, e-mail, etc. Oncenap and provide direction. In addition, users can
the collecting is uploaded to the website, the useate every route and every point of interest.
can edit the data, create reports and/or maps, aAdmentaty Geo allows users looking through the
download the data or reports to spreadsheets oamera of their mobile devices to explore the
other documents. Once the collecting isenvironment around them are searching for
completed, the user can automatically create selected locations. This application has near 1.000
power point or video of the sampling. Other usersisers. The features of mobile Aumentaty Geo
of the app can view only shared collections ananobile application and content management
not all collections and uploaded media from thisystem are shown in Figures 5 and 6.

application. Geology Sample Collector has
10.000-50.000 installs. In Figure 4 are given
screenshots from this application’s interface.

desde el Claudio Movanoaat Give us your thoughts
Leave us a comment

Geology Sample Collector,
Add new collection
Send you comment

I like it I don't like it

parque, ocio, encuentro

Collection: (0)

Figure 5.  Features of Aumentaty Geo mobile application

e e o
ST 2ck Theod hediay Map Share A In Figure 6 is given screenshot from Aumentaty
L7 Geo content management system.

1 S g | tealmdn’4y753230000i87822203369140625
Select layers to show

Imagenes

Imégenes adicionales del PO

Videos

Figure 4.  Screenshots from the interface of Geology Sample .
Collector app Figure 6.  Screenshot from Aumentaty Geo content management

system.
Aumentaty Geo [10] is app that points most Jeco Guides[11] app is actually a kind of

popular created routes and helps users discov%r)rary of interactive and multimedia guides. Local
new places. Geo Aumentaty combines augmente uthors can edit this guide. Jeco Guides allow the

reality and geo-locations and is used to show rea"f‘l-Ser to discover and exblore interestin laces
time information of the points of interest create ; 1d exp 9p

: : round him. There is List, Map and Augmented
by users. The geographic augmented reality us eality view. Local authors can edit guides
the physical coordinates and compass of the use t’ y ' 9

device to display overlays virtual items and place rough the Authoring Tool on

them in real positions. Users can also commenm\’rvr#;%%%u'ggsﬁorr:a'arAu%Ts:tgﬂ Jgglr',g cglr\;lees;a
upload contents, linking points of interest and P

create their own routes. Geo Aumentaty consist%iplgﬁ'i d-(razer:nl(? ?rlfec;/ tr::znposglbggzetssgngr\:li?;:ut
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internet access. This app can locate the uselEiTEE T
. . A My Augmented Reality H A My Augmented Reality H

position and show nearby places saved with t _ GPS Signal: Best (< 20m) | saved places:

map. This app is easy to use and drive the user | Distance to 'Ugd Kanpus 2

PR RVIEY (X AGHE My home

. Ugd Kanpus 2
also cloud app where users can saves guides ah

free up mobile memory. This mobile app hasgg v
nearly 5.000 downloads. The mobile app is show#
in Figure 7 and the cloud app in Figure 8.

Strada Colli Longobardi
Vini e Sapori Lombardia

First Page

® Ugd Kanpus 2

& Distance: <30m

Settings

Figure 7. Screenshots from Jeco Guides mobile application’s
interface

Figure 9.  Screenshots from My Augmented reality app.

Blue green map of Serbia[13] is specially
named for travelers to Serbia. User can discover
all interesting places and can get relevant
information. Also in this app, there is a possipili
to use augmented reality to find locations of user’
interest. There is no chance for user to import
photos. This application has just 50 users.

- What is around? [14] is an app that combines

Figure 8. Screenshotli‘:](::rfiigo Guides cloud application’s geo tagging with augmented reality and allows

users to explore and discover places around their

My Augmented reality [12] app is used to current location and other places on the map. User
store locations that user has been to, or intemds €¢an search and explore chosen area by choosing
go and wants to find those places later. The usépurce like: Yellow Pages, Open Table bars and
takes pictures from places he stores and then céestaurants, Flickr, Instagram and Panoramio
use Map view or Augmented Reality (via thepictures, Twitter, Last.fm events, Foursquare and
phone's camera) to find his saved places. It usd¥ikipedia places, YouTube videos. There is no
Google maps and only saved locations are pinnegption for user to take pictures and upload any
on the map. This app has more than 10.000 usekénd of media, but he can search for already
Some screenshots of this app are given in Figure gpload media thought mentioned sources. If a user
is searching places around his current location tha
he/she can use augmented reality option to find
places from where some content is uploaded and
shared. This application has around 500 installs.
Some screenshots from the application are given in
Figure 10.
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azs Q N N

< e Panoramio

S

w .l 92=M 10:39AM @ 2 Q 7 .l 94%H 10:40 AM
Q = (O] e What is around? (©)

2.0km 2.0km

recognized by users. Pictures taken and uploaded
from ordinary people will contribute to increase

BOOKMARKS HOME SEARCH TERM|

—— citizen science and awareness of the changing
e IS cnvironment. Not only ordinary people but also
oo H sssssssss | the scientific community will have an immense
Q“"P' . ‘ benefit from this application. The model is

consisted of a mobile and cloud application.

s to go with
friends

B Lestm @) instagram

nts ||| Shared pictures and videos

®® cjickr

Flickr

Shared pictures and videos

&S ot ‘ A. Mobile Application

— Mobile app is planned to have Android and
il recevear. ‘ afterwards an iOS version. With the start of the
Figure 10. Screenshots from What is around? Application mobile app, it will activate the mobile phone GPS.
The users can take a photo (Instagram style) and
GPS Photo Viewer with GoogleMap and add it to his profile. The starting interface will
GPS Photo Viewer with Here map[15] [16]. present a map with locations gained from the
These applications are working on the same wayatabase with a determined radius from the
but they are using different maps. The first ongmartphone position, shown on the left in Figure
uses GoogleMap and the second here map. Thep. When clicking on a location it will show
work better when camera’'s GPS is enabled and caomber of likes/dislikes (Facebook style) and
make difference between photos, which have GP&dditional button “info” that will contain
info, and those, which do not. Applicationscomments (Twitter style), GEOSS maps and
connect the photos with their location and shovessay.
them on GoogleMap or Here map.

Twitter

Places found: 49

People's tweets nearby

phone gets slow? (c22) Increase Your Internet Speed By
clean it now! ® 2 200% install

Map view

20150415_14. 20150413_11

Figure 11. Screenshots from GPS Photo Viewer with GoogleMap
and GPS Photo Viewer with Here map

The aim of these applications is users to share
photos with friends and if they like the place then
they can go there. Both apps are from same
developer and the application that uses
Googlemaps has 10.000-50.000 installations and
the other one has 1.000 to 5.000 installations. Not
all photos placed on the maps can be viewed from
all users of the applications; users just can share
their photos and locations on social networks or e-
mail. There is not user account for using these

appllcatlons. Screenshots of this app are given Ir]Figure 13. Prototype design of the photo mode mobile interface
Figure 11.

The user profile will contain information about
[Il. MODEL APPLICATION a specific user, pictures, comments and others. The

Our aim is to build application, which is easy toprototype user profile interfaces are shown in
' Figure 13.

use, user friendly, and use multiple technologies
and platforms that are already proven and
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From the mobile app, the user can previev_- 2
other users’ photos and put additional like/dislike @ =
or comment on the photo only if he is on the sam
position where the photo was taken (in &
predefined radius). This option will prevent users
commenting or like/dislike photos that they have

not seen in reality.

B. Cloud Application

The users can register on the cloud applicatio & s G R
as shown in Figure 14. The registration page is the _ S
same for registered or new users and contains two Figure 15.  Cloud part application interface

forms (sign in and sign up). Each user will hage it
own username and password, and from the clo
application, he/she will be able to view his ow
photos. Users will be able to see its history tei
places, photos, comments etc.

The users can select from a defined GEOSS
Lfﬂaps that are categorized in several themes:
NAgriculture, Biodiversity, Climate, Disasters,
Ecosystems, Energy, Health, Water and Weather.
The Figure 16 contains the layer of forest maps in
Europe as a background. For example, the user can
make a photo of a forest and connect it to the
background forest map of Europe from GEOSS
[22], presented in the Figure 16.

E000@ @ Ooo0om

Figure 14. Cloud application registration page

The cloud application interface is composed
from Openstreetmap, menu bar and search ba
Our cloud application presents the map of Europe
Containing multiple locations sorted by theFigure 16. GEOSS integration with the forest map of Europeun

. X 2 del of applicati
popularity of the event/photo (likes, dislikes, model ot applcation
tweets). Each different zoom (layer) collects nev  architecture and technologies

multiple most popular events for the desired scope. o -
We plan in the further development of the The application workflow, shown in Figure 17,

application to have several filters to selectbeglns with starting the application on the smart

: - - .phone. The smartphone gets the position from the
different points on the map depending on theif . .
properties (attributes), similar to Booking.comGPS coordinates, which are sent to the server that

when a hotel is selected based on price, Ioc~':1ti0|[1etumS the “hotspots” nearby locations. The

reviewers etc. When one event is pressed a pop (c))bgea apstgyé}gh:jor;oulsiglat?;)r?rézcr:]tebde \;Vétge stggd
is open that presents the essential informatioﬁr ud app. ud app

about the location, shown in Figure 15. om a web browser and has the functionalities
described before.

V& S

Browse with coud appliation
X Getnsarimages -

Figure 17. Application workflow
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The application will be able to store temporaryinteroperable and scalable. The preliminary
data about near location’s hotspots in SQLiterchitecture of our cloud application is shown in
database. In addition, we plan to use OpenCV, askagure 19. The proposed architectures and
technology for image processing. After the photsoftware are interoperable and portable to any
is taken, it will be automatically uploaded to theplatform. The MonboDB is successfully used as
server. The mobile technologies used are shown MOSQL solution in geospatial application [21].
Figure 18.

[V. CONCLUSION

This paper describes a model of the prototype
crowdsourcing mobile and web/cloud application,
and its main concepts, key features and benefits,
and preliminary architecture and technologies.
Also, is given a review from all existing similar
applications.

Our model combining several concepts that are
already proven including likes/dislikes
(Facebook), comments (Twitter), pictures
(Instagram) with some new feature. All these
concepts are integrated together with the GEOSS
maps and open data sources.

The cloud application technology and software Another important advantage of the proposed
will be based on Amazon Web Services (AWS)model application is that is based on open sources
Google Cloud Platform and Xen cloud server. Théoftware and technologies. The cloud application
Geomatic laboratory at the University GoceSoftware and technologies are PostgreSQL,
Delcev has its own test server based on the XdpoStGIS and MongoDB for a database ftier,
cloud platform that can support this applicationGeoServer as a middle tier and geospatial data
We have experience in developing specializehanagement, and OpenLayer library that supports
cloud/web GIS application based on open sourcée (OGC) standards (WMS, WFS, WPS, etc.) and

software similar to this application [17] [18] [19] custom code in PHP, JavaScript and AJAX. This
[20]. architecture is scalable, interoperable and

deployable on different platforms. This paper
presents the main idea, design and a preliminary
plan for the application development.

Figure 18. Technology required for developing mobile applicati
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Abstract - Cisco Packet Tracer 6.2 is simulation-beed devices is that students often cannot view or
learning environment software that allows studentsto access the real network equipment and cannot

experiment with computer networks behaviors and heis | the dat k ing f th .
develop their skills such as decision making, crital analyze the dala packages coming from the various

thinking and problem solving. This software providesa  real network devices [2].

visual simulation of complex networking concepts ah . . . .
configurations and allows students to practice usibp a An alter_nat've_ way Is to prOVIde S_tUde_ntS with a
command-line interface. These simulation capabilite can ~ N€twork simulation software. While simulators
help simplify the learning process and other visual cannot provide students with some practical skills
representations of internal networking functions, sich as  gych as cabling or physical devices connectivity,
real-time dynamic data transfers and packet content o\ renresent a useful and cost-effective approach
expansion. The purpose of this paper is to presentnd
investigate the possibilities and key features ohe Packet 1O understand concepts of computer networks,

Tracer 6.2 software, important for teaching and protocols and applications better than traditional
development of modern computer networks. tools do.

There are many software tools for network
|l INTRODUCTION protocol analysis, both in commercial and open
One thing we surely can agree on is that theource products. Wireshark [3] is very easy to use
Internet will indeed grow exponentially over theand free network protocol analyser. However, one
coming years. The deployment of application®f the disadvantages is that it doesn't provide
with increase in demand for bandwidth and the&visual connection between OSI model protocols of
development of new services, have all caused a@ach network layer. Commercial NetSim and free
immense advance of computer network€ssNS3 [4,5] software provide visual virtual
technology. Differentiation between the classioetwork devices, so that they solve some problems
structures of local (LAN) and wide area networksf real network devices in network teaching.
(WAN) has become less distinct. Due to theHowever, both of them don't provide suitable
current rate of technology innovations, a computevisual ways for network protocol analysis.
networks could become obsolete within two to
three years. Hardware upgrades of active netwoy
devices and components to the next level o
technical development can usually be implemente
with more or less effort.

Cisco Packet Tracer (PT) is teaching and
arning virtual networking simulation software
eveloped by Cisco Systems Inc. and widely used

the students participating in CCNA or CCNP
courses offered by Cisco Networking Academy

There is high demand for computer networking”rogram (CNAP) [6]. PT provides a virtual
skills in industry, education, military, commerce,network environment with substantially details of
wireless/wired communication technologies etcthe network operating system on individual
Consequently, computer networking courses ardevices. PT allows creation of realistic scenarios
becoming very popular in universities, higherof various networking structures, network system
technical schools and private training institutionsconfiguration and network troubleshooting. PT is a
across the globe [1]. However, it is often difficul graphically based (GUI) interactive software, lut i
to motivate students to learn basic computedlso provides students with a text-based CLI
network principles and technologies, becaus€Command Line Interface), available for
students find the topics rather abstract when thesonfiguring network devices. The CLI allows
are presented using a traditional lecture formastudents to enter partial Cisco IOS commands.
One of the main imperfections about network
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Cisco IOS is network infrastructure software usedn nwst Cisco routers and current switches [7].

)
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Figure 1.  Packet Tracer network devices topology

connecting, and clustering virtual devices. The
physical workspace provides a graphical
visualization of the logical network and represents
how network devices would look in a real
In February 2015 Packet Tracer 6.2 Wagnyironment. The physical view enables

released in two versions - Student and INStructopeqgraphic representations of networks, including
PT 6.2 includes an ASA 5505 firewall with CLI multiple cities, bU|Id|ngs and Wiring closets.

configuration (but no ASDM or CCP tools) [8,9].

It also includes a netflow collector as a desktop There are two operating modes to visual

application in the server device, routing protocolgepresentation of a network behavior: real-time

for IPv6é (OSPFv3, EIGRPv6, RIPng), DHCPand simulation mode. The real-time mode enables
snooping, IPv6 CEF and IPsec commands. Thigtudents to gain configuration practice because the
PT version includes a new Cisco 819 ISR routeflevices in network look and behave exactly the
with a embedded wireless access point and song@me as real Cisco devices. In simulation mode
new devices: 3G/4G cell tower, Central Officethey can see, control and analyse time intervals

(CO) server and 3G/4G support for end devicegnd propagation of data across a network, and can
(smartphone, tablet, server etc.), [Table 1]. learn how to troubleshoot network failures. This

significantly helps most of them understand the
fundamental concepts behind network operations.
n Figure 1 the example of the PT network devices
opology map is shown. This topology represents
ow to create site-to-site IPSec VPN using ASA
5505 firewall. A small branch office is securely

connected to the enterprise campus over the
internet using a broadband DSL modem

connection [10].

.  FEATURES OFPACKET TRACERG6.2

A. New devices and protocols

B. Workspaces and operating modes

PT has two types of workspace: logical and
physical. Logical workspace allows students t
build logical network topologies by placing,

TABLE 1. PACKET TRACER 6.2 - NEW FEATURES

HTTP server (server device)

Javascript and CSS support
HTTP and FTP linked file management support

Externel file import inside Packet Tracer HTTP serv C. Modular network devices

Graphical representations visually simulate
network equipment, and offer the ability to insert
interface cards into Cisco modular routers and
switches. Selecting switches or routers from the
device-type selection box lists both Cisco devices

New devices

Cisco 819 Integrated Service Router with WLA
access point capability and 3G/AG connectivity
3G/4G telephony cell tower

3G/AG central office (CO) server with coaxi

P4

a

connectivity with up to 8 cell towers
Wired sniffer with repeater functionnality

and some devices labeled Generic. These are
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custom PT devices running on Cisco |I0S, but thendicates that the port is running the STP Spanning

slots that hold the modules are different. Tree Protocol algorithm to detect layer 2

= — — == networking loops) [11].

T For the most common Cisco network devices
MODULES Physical Device View . . . .
zoom o configurations PT provides GUI setup options.
T g G52 EEEE i U The configuration window for Cisco devices, such
WIC-AP-AG-| m Soa == = E: o® . .
gy as routers and switches, consists of three tabss. Th
i DR G | Physical tab is used to add or remove modules.
hg weoms zu ! Using the Configtab, the following can be
WIC-Cover ) -J. - pSrs, ~IH

S configured: Global settings, Routing (on a router
or a layer 3 switch), VLAN database (on a switch)
and Interface settings (Figure 3). The CLI tab is
- 2 used to configure all of the device settings
it O\t supported by PT in the same manner used via the
IS G 2T i oo 2-or il i Spesd WAt insroe o, Y B (@@ S8 command line interface on an actual device. A
T student can access the CLI mode of a device either

by using a terminal software when a PC is
Figure 2. Setup of Cisco router with HWIC-2T module connected to a router/switch using a console cable,
or by using Putty, SSH or Telnet when it is
connected using a crossover Ethernet cable. Packet
Tracer offers a feature to save a device that
students can configure as a custom-made device,
with particular set of modules.

A device module is a piece of hardware
containing several device interfaces. For exampl
a HWIC-2T module contains two Serial High-
Speed WAN ports. Similar to a real Cisco router
the virtual device has to be powered off in order t
add or remove modules (Figure 2). The power Packet Tracer 6.2 has some improvements
switch is on the right-hand side of router, andlcli about device clustering. A cluster is a feature of
on this switch will turn it off. To add a module, the logical workspace and hence does not affect
drag it from the modules list and drop onto arhow devices are displayed in the physical PT
empty slot. To remove a module, power off theworkspace. Because when large network
router and drag it from the slot back to the moduléopologies are created, sometimes it becomes
list. difficult to understand them after a while. By
: . . combining several devices into a single cloud icon,
PT is supported by a various networking . : i
devices which can be used to create differen%tUdents can obtain access into specific clusters

networking scenarios. Except routers and switchegl,nd network subnets.

they include hubs, wireless and wired end devices, * = i -
WAN emulation, custom made devices, multi-user GigabitEthemato/o
connections, PCs, laptops, servers, printers, IP  |swimsss G "
phones, VoIP devices, analog phones, TVS, | == | wa s
tablets, ASA 5505, CO servers, Cell towers etc. | ||

INTERFACE Subnet Mask 255.255.255.0
GigabitEthernst0/0

GigabitEtherneto/1 Toc g dideat 10

D. Device connections and settings

Various types of cables which can be used to
connect various networking devices in a PT are:
console cable, copper straight-through/cross-over
cable, coaxial, phone, fibre cable, Serial
DTE/DCE and octal cable. After connecting
devices, students can see a light at each enceof th
cable. This indicates the state of the connectsn,
follows: Bright green (physical link is up, but it
doesn't indicate the status of the line protocol),
Blinking green (link activity), Red (physical link [ll.  SIMULATION MODE AND ANALYSIS

down and it can be caused by incorrect cables or after creating a network topology, connectivity

by a port being administratively shut down),petween devices can be tested by using either
Amber (this appears only on switches, andimple or complex PDU (Packet Data Unit). The

Figure 3.  Configuration tab options for Cisco router
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PDU information window allows students to open
a packet and look inside to see how it is being
processed at each layer of the OSI Model. It is
possible to do the same testing by pinging devices
from their CLI interface, but using the PDU option
is quicker for large network topologies. There are
two options for PDU connectivity testing: Simple
and Complex PDU. The Simple PDU uses only
ICMP (Internet Control Message Protocol).
Creating a Complex PDU allows student to control
parameters of the packet such as: Protocol, Source
and Destination IP, Port, TTL and Sequence
number and also allows to test connectivity to
specific interfaces on a device.

Using simulation mode, students can see and
analyse packets step by step flowing from one

Simulation Panel n
Event List

Vis. Timelsec) Last Device

At Device  Type Info

-- NFCollec... IChap [l
0.001 MFCollector NFExporter ICMP .
NFExporter  R1 icrae [l
0.003 R1 NFExporter ICMP [l
0.004 MFExporter  NFCollec... ICMP .

Reset Simulation Constant Delay

Captured to:
0.004s

Play Controls

Back Auto Capture /Play Capture [ Forward

Figure 4. Event List is a part of Simulation Panel

network node to another, and can also see detailed Student can either click on the Info box for a
packet information categorized by OSI layers. Ir