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INTRODUCTION

This Prodeedings comprises papers from the International conference on
Information technology and development of education that is held in the
"Vojvodina” Hotel in Zrenjanin on June 29" 2012.

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:

« Theoretic and methodology 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

+ Methodic questions of natural and technical sciences subject teaching
« Lifelong learning and teachers’ professional training

« E-learning

+ Education management

« Development and influence of IT on teaching

« Information communication infrastructure in teaching process

All submitted papers have been reviewed 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
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Abstract — In this paper academic performance indexn e For Faculty of Education, the
higher education applied in India is presented. Acdemic norms/Regulations formulated in consultations
performance index is quantitative approach to with National Council of Teacher Education;

measurement quality of teaching staff, i.e. their ) )
competence level. According to academic performance » For Engineering and Technology, Pharmacy and

index that is applied at whole India level, at Gujaat Management/Business  Administration, the
Indian state for each teaching staff member theresi self- norms/Regulations formulated in consultations
appraisal form to be used for reporting. with All India Council for Technical Education

Within regulations regarding qualifications for
I.  INTRODUCTION appointment of higher education institutions' ergpks,
a quantitative approach is established for competen
level measurement - Academic performance Index
(API). Academic performance index is measurement
* Funded by University Grants Commission scheme for presenting academic qualifications amikw
(UGC) and maintained by the State resultsin aim to measure quality of teaching stHfiere
Governments are several areas of work that is measured ané ez
, . . .._by this index. This way each member of teachin§'sta
*  Co-financed by University Grants Commission ork is evaluated and therefore it is consideredngu
and partly self-financed academic career with employment and promotion to
«  Completely self-financed (privately held) higher academic positions [1]. According to academi
) _ o ) performance index that is applied at whole Indieeleat
University ~ Grants =~ Commission  establishedGujarat Indian state there is special self-appréisan
regulations regarding qualifications for appointteh [2] that each teaching staff member should use for

teachers and other academic staff in universitie a reporting to education authorities and could useséd-
colleges since year 1956 from Ministry of Financel a evaluation of academic work quality.

later in year 2000 and revised in year 2008. Ctrren
version is applied since year 2010 [1]. These agqrs
explain qualifications for candidates' eligibilityo . _ _RECRU'TMFf'T'T A.ND QUAL”:_'CAT'ONS
promotion to teaching positions in employment and "The minimum qualifications required for the po$t o
under Career Advancement Scheme. ThesAssistant Professors, Associate Professors, Poress
qualifications are related to teaching staff (ursity  Principals, Assistant Directors of Physical Edumati
and college teachers) as well as principals (direcof —and Sports, Deputy Directors of Physical Educatiod
educational institutions) and librarians. Sports, Directors of Physical Education and Sports,
Assistant Librarians, Deputy Librarians, Librarians

These regulations have special concern regardings those as prescribed by the UGC in these Regusati
specific scientific and professional disciplinesthini P y

UGC regulations [1] and within separate regulations The direct recruitment to the posts of Assistant
) ) ) Professors, Associate Professors and Professaitsein
*  For teachers in the Faculties of Agriculture andypjyersities and Colleges shall be on the basisiefit
Veterinary Science, the norms /Regulations Ofnrough all India advertisement and selections Hey t
Indian Council of Agricultural Research; duly constituted Selection Committees as per the

- For Faculty of Medicine, Dentistry, Nursing and Provisions made under these Regulations to be
AYUSH, the norms/Regulations of Ministry of incorporated under the Statutes/Ordinances of the

Health and Family Welfare, Government Ofconce.rned university. The pomposition of _such
India: y committees should be as prescribed by the UGCeiseth
’ Regulations.

Financing of higher education institutions in India
organized within three modalities:
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Subject to the availability of vacant positions andB. Associate professor
fitness, teachers such as Assistant Professor,ciatso Requirements for promotion to position of associate
Professor and Professor only, may be re-employed Qfofessor are: "Good academic record with a Ph.D.
contract appointment beyond the age of superammati pegree in the concerned /allied/ relevant discisinA
as applicable to the concerned University, collegd  \15ster's Degree with at least 55% marks (or an

Institution, up to the age of seventy years.” [1] equivalent grade in a point scale wherever grading
] system is followed). A minimum of eight years of
A. Assistant professor experience of teaching and/or research in an

"The minimum requirements of a good academiccademic/research position equivalent to that of
record, 55% marks (or an equivalent grade in atpoirAssistant Professor in a University, College or
scale wherever grading system is followed) at théAccredited Research Institution/industry excludihg
master’s level and qualifying in the National Hiigiy =~ period of Ph.D. Research with evidence of published
Test (NET), or an accredited test (State Levelikiligy work and a minimum of 5 publications as books and/o
Test - SLET/SET), shall remain for the appointmeht research/policy papers. Contribution to educational
Assistant Professors. NET/SLET/SET shall remain thénovation, design of new curricula and courses] an
minimum eligibility condition for recruitment and technology — mediated teaching learning procesh wit
appointment of Assistant Professors in Universities evidence of having guided doctoral candidates and
Colleges / Institutions. Provided however, that research students. A minimum score as stipulatebein
candidates, who are or have been awarded a Ph. Bcademic Performance Indicator (API) based
Degree in accordance with the University Granterformance Based Appraisal System (PBAS)."
Commission (Minimum Standards and Procedure for
Award of Ph.D. Degree) Regulations, 2009, shall beC. Professor
exempted from the requirement of the minimum  Requirements for promotion to position of professor
eligibility condition of NET/SLET/SET for recruitnmé .
and appointment of Assistant Professor or equitalen
positions in Universities / Colleges / Institutions ~ "An eminent scholar with Ph.D. qualification(s) in
NET/SLET/SET shall not be required for such Masterghe concerned/allied/relevant discipline and piields
Degree Programmes in disciplines for whichwork of high quality, actively engaged in reseavdth
NET/SLET/SET accredited test is not conducted. Aevidence of published work with a minimum of 10
minimum of 55% marks (or an equivalent grade in gublications as books and/or research/policy papers
point scale wherever grading system is followed) pé ~ minimum of ten years of teaching experience in
required at the Master's level for those recruigsl university/college, and/or experience in researcthe
teachers at any level from industries and researcdniversity/National level institutions/industries,
institutions and at the entry level of AssistarifBssors, including experience of guiding candidates for aeske
Assistant Librarians, Assistant Directors of Phgbic at doctoral level. Contribution to educational imation,
Education and Sports. A relaxation of 5% may bedesign of new curricula and courses, and technology
provided at the graduate and master's level for th@ediated teaching learning process. A minimum score
Scheduled Caste/Scheduled Tribe/Differently-abled@s stipulated in the Academic Performance Indicator
(Physically and visually differently-abled) cateigsrfor  (API) based Performance Based Appraisal System
the purpose of eligibility and for assessing goodPBAS)."[1]
academic record during direct recruitment to teaghi or:
positions. The eligibility marks of 55% marks (an a '
equivalent grade in a point scale wherever grading An outstanding professional, with established
system is followed) and the relaxation of 5% to thereputation in the relevant field, who has madeifigant
categories mentioned above are permissible, based oontributions to  the knowledge in the
only the qualifying marks without including any gea concerned/allied/relevant discipline, to be suhited
mark procedures. A relaxation of 5% may be providedby credentials.
from 55% to 50% of the marks to the Ph.D. Degree
holders, who have obtained their Master’s Degréar pr D. Principal
to 19 September, 1991. Relevant grade which
regarded as equivalent of 55% wherever the gradi
system is followed by a recognized university shidb
be considered eligible. The Ph.D. Degree shall be
mandatory qualification for the appointment of
Professors and for promotion as Professors. ThB.Ph.
Degree shall be a mandatory qualification for all
candidates to be appointed as Associate Profess
through direct recruitment. The period of time taksy
candidates to acquire M.Phil. and/or Ph.D. Degtedl s
not be considered as teaching/ research experieriue
claimed for appointment to the teaching positiofig."

IS Requirements for promotion to position of principal
"Qlirector of educational institution) are "A Masser
Degree with at least 55% marks (or an equivaleatigr

fh a point scale wherever grading system is folldzy

a recognized University. A Ph.D. Degree in
concerned/allied/relevant discipline(s) in the itmgibn
concerned with evidence of published work and metea
Bﬁidance. Associate Professor/Professor with al tota
experience of fifteen years of
teaching/research/administration in Universities,
Colleges and other institutions of higher educatian
minimum score as stipulated in the Academic
Performance Indicator (API) based Performance Based
Appraisal System (PBAS)." [1]
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Ill.  CODE OF PROFESSIONAL ETHICS C. Teachers and colleagues

. N "Teachers should: (i) Treat other members of the

A. Teachers and their responsibilities profession in the same manner as they themsehas wi

"Whoever adopts teaching as a profession assumés be treated; (i) Speak respectfully of othercteas
the obligation to conduct himself / herself in actamce and render assistance for professional betternggit;
with the ideal of the profession. A teacher is ¢anly  Refrain from lodging unsubstantiated allegationsirast
under the scrutiny of his students and the socity colleagues to higher authorities; and (iv) Refriom
large. Therefore, every teacher should see thae tise allowing considerations of caste, creed, religimee or
no incompatibility between his precepts and practic sex in their professional endeavour." [1]
The national ideals of education which have already
been set forth and which he/she should seek tdcateu D. Teachers and authorities
among students must be his/her own ideals. The
profession further requires that the teachers shobel
calm, patient and communicative by temperament an
amiable in disposition.

"Teachers should: (i) Discharge their professional
responsibilities according to the existing rulesd an
dhere to procedures and methods consistent véth th
profession in initiating steps through their own
Teachers should: (i) Adhere to a responsible patterinstitutional bodies and/or professional organizasi for
of conduct and demeanour expected of them by thehange of any such rule detrimental to the profesgi
community; (ii) Manage their private affairs in @anmer  interest; (i) Refrain from undertaking any other
consistent with the dignity of the profession;)(Bieek to employment and commitment including private tuiion
make professional growth continuous through stuaty a and coaching classes which are likely to interfsith
research; (iv) Express free and frank opinion bytheir professional responsibilities; (iii) Co-opteran the
participation at professional meetings, seminarsformulation of policies of the institution by acdiew
conferences etc. towards the contribution of kndgdée  various offices and discharge responsibilities Wsach
(v) Maintain active membership of professionaloffices may demand; (iv) Co-operate through their
organizations and strive to improve education andrganizations in the formulation of policies of thiher
profession through them; (vi) Perform their dufieshe  institutions and accept offices; (v) Co-operatehwitie
form of teaching, tutorial, practical, seminar andauthorities for the betterment of the institutidezping
research work conscientiously and with dedicat{giiy  in view the interest and in conformity with dignity the
Co-operate and assist in carrying out functionatirey ~ profession; (vi) Should adhere to the conditions of
to the educational responsibilities of the collegel the contract; (vii) Give and expect due notice before a
university such as: assisting in appraising appitioa change of position is made; and (viii) Refrain from
for admission, advising and counseling studentwels  availing themselves of leave except on unavoidable
as assisting the conduct of university and colleggrounds and as far as practicable with prior intioma
examinations, including supervision, invigilatiomda keeping in view their particular responsibility for
evaluation; and (viii) Participate in extension,-co completion of academic schedule.” [1]
curricular and extra-curricular activities includin

community service." [1] E. Teachers and non-teaching staff
"Teachers should: (i) treat the non-teaching siaff
B. Teachers and the students colleagues and equal partners in a cooperative

"Teachers should: (i) Respect the right and digoity undertaking, within every educational institutioand
the student in expressing his/her opinion; (i) Dastly (i) help in the function of joint staff-councilsogering
and impartially with students regardless of theligion,  both teachers and the non-teaching staff.” [1]
caste, political, economic, social and physical
characteristics; (i) Recognize the difference jitade F. Teachers and guardians
and capabilities among students and strive to et "“Teachers should:(i) Try to see through teachers'
individual needs; (iv) Encourage students to improv p,gies and organizations, that institutions maintai
their attainments, develop their personalities anthe  ontact with the guardians, their students, separts of

same ftime contribute to community welfare; (v)hejr performance to the guardians whenever negessa
Inculcate among students scientific outlook ang@es 54 meet the guardians in meetings convened for the

for physical labour and ideals of democracy, pasid — ,,rpose for mutual exchange of ideas and for tinefite
and peace; (vi) Be affectionate to the studentsratd ¢ the institution.” [1]

behave in a vindictive manner towards any of them f
any reason; (vii) Pay attention to only the attantof G. Teachers and society
the student in the assessment of merit; (vii) Make™" ] ) o
themselves available to the students even beyasid th " Teachers should:(i) Recognize that education is a
class hours and help and guide students without ariblic service and strive to keep the public infedvof
remuneration or reward; (ix) Aid students to depedm  the educational programmes which are being proyided
understanding of our national heritage and nationdi) Work to improve education in the community and
goals; and (x) Refrain from inciting students again strengthen the community's moral and intellectife} |

other students, colleagues or administration.” [1] (i) Be aware of social problems and take parsich
activities as would be conducive to the progress of

society and hence the country as a whole; (iv)dperf
the duties of citizenship, participate in community
activities and shoulder responsibilities of puldftices;
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(v) Refrain from taking part in or subscribing to o minimum of 6 hours per week may have to be allatate
assisting in any way activities which tend to préeno for research activities of a teacher." [1]
feeling of hatred or enmity among different

communities, religions or linguistic groups butiaely V.  ACADEMIC PERFORMANCE INDEX

work for National Integration." [1
g (1] Based on the teacher’s self-assessment, academic

V. TEACHING DAYS AND WORKLOAD performance indicators (APIs) are proposed in
' recruitments and career advancement scheme (CAS)

Within University Grants Commission regulations promotions of university / college teachers and is
[1] there is prescribed many other aspects of tegch organized in three categories:

work and activities, as well as r_egulations regazgd_i «  Category | - teaching, learning and evaluation
payment and leave (off-duty times) causes (like related activities

attendance to symposium, child care etc.) and eliow

number of days. + Category Il - co-curricular, extension and

professional development related activities.

A. Teaching days « Category Il - research and academic
"The Universities/Colleges must adopt at least 180 contributions.

working days, i.e. there should be a minimum of 30 . . .
weeks of actual teaching in a 6-day week. Of the The minimum API score required by teachers is

remaining period, 12 weeks may be devoted islifferent depend_ing on categories, levels of praomot
admission and examination activities, and non@nd between university and college. The self-assests

instructional days for co-curricular, sports, coéleday, ~SCOre is based on verifiable criteria and is firedi by

etc., 8 weeks for vacations and 2 weeks may bE€ Screening/selection committee.
attributed to various public holidays. If the Unisity

adopts a 5 day week pattern, then th_e number oksvee TABLE I, CATEGORY | ACTIVITIES AND AP| SCORES
should be increased correspondingly to ensure
equwelent of 30 weeks of actual teaching with da§ SN Nature of Aty Maxinun Score
week." [1] . _
1 Lectures, seminars, tuforials, practicals, contact hours 5
Undertahen taken as percentage of lectures allocated® i}
TABLE I. TEACHING DAYS IN INDIA, ACCORDING TOUGC(1] ) Lectures or fner feaching duies in evcess of the UGE p
Number of weeks: 6 Number of weeks: 5 fnorms
day a week pattern day a week pattern Preparation and Imparting of knowledge / insiruction as
Categorization University | College | University | College ] DEf;llJTfIEU|UNI s';'llahus enrifment \]}‘DTOVIEIIHQ il
addiional resources fo students
Teaching and Learning | 45 10p | S0(180 | 36(180 ) 36(180 Use of parficipatory and innovafive feaching-leaming
Process days) days) days) p o ’ .
days)weeks | L | tke | weeks { methodalogies; updating of subject content, course i
_ _ improvement &
Ad"";ﬁ;"::'r’;’i‘;':‘f'gf"°”s 12 10 8 8 Evaminafion duies Invigiation, quesfion paper sefing,
Examination ] evaluation/assessment of answer scripts) as per B
Vacation 8 10 3 3 alimen
Total Score 12
Public Holidays 5 5 5 5 Minimum API Score Required 73
(to increase and adjust
teaching days
accordingly) TABLE Il CATEGORY Il ACTIVITIES AND AP| SCORES
Total 52 52 52 52
§. No. Nature of Activity Maximum Score
Student refated co-curicular, sxiension and field hased
B. Workload ) ; activities (such as exdension wark through NSSINCC 2
The workload of the teachers in full employment an ofher channels, culural acivites, subjec elaed
should not be less than 40 hours a week for 30 ingrk gyens, advisement and counseling)
weeks (180 teaching days) in an academic year. Cantribution to Corporate Ife and management of the
should be necessary for the teacher to be availabkt ) department and institution through parficipation in 5
least 5 hours daily in the University/College fohigh academic and adminisiraive committess and
necessary space and infrastructure should be mwvid respansihlfies.
by the University/College. Direct teaching-learning Professional Development acfivides (such as
process hours should be as follows: partcipafion in seminars, conferences, short term,
. 3 training courses, talks, lectures, membership of 1
 Assistant Professor 16 hours assouiaions, dissemination and general arices, no
. fa] i fal i
» Associate Professor and Professor 14 hours ““_‘“f“*” I Categoy IIHJeIu_u. i
Minimum AP| Score Required 15

A relaxation of two hours in the workload may,
however, be given to Professors who are actively
involved in extension activities and administratigh
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Category lll -research and academic contributions

have several subcategories:

* Research publications
* Research projects
* Research guidance
e Training courses / Conference papers
TABLE IV. CATEGORY |l -RESEARCH PUBLICATIONS 1]
SNo. [APIs Engineering/Agriculture/ Faculties of Languages Max. points for
Veterinary Arts/Humanities/Social University and
i Library/ Physical college teacher
Sciences position
Research Papers Refereed Joumnals * Refereed Journals* 15/ publication
published in: Non-refereed but recognized Non-refereed but recognized
and reputable journals and and reputable jounals and 10/
periodicals, having ISBN/ISSN | periodicals, having|ISBNASSN | Publication
numbers. numbers
Conference as full | Conferenc as full
papers, efc. (Absiracts not fo be | papers, efc. (Abstracts notto | 10/ publication
na included) be included)
II{B) [ Research Publications | Text or Reference Books Text or Reference Books

(bocks, chapters in
hooks, other than
refereed journal arlicles)

Published by Internaticnal
FPublishers with an established
peer review system

Published by Intemational
Publishers with an established
peer review system

50 Jsole author;
10 /chapter in an
edited ook

Subjects Books by Naticnal
level and

Subject Books by / national
level and

Central Gowt. Publications with
ISBN/ISSN numbers.

Central Govt. Publications with
ISBN/ISSN numbers.

25 Jsole author,
and 5/ chapter in
edited books

Subject Books by Other local
publishers with ISBN/ISSN
numbers.

Subject Books by Other local
publishers with ISBNISSN
numbers.

157 sole author,
and 3/ chapter in
edited books

volumes by Indian/National
level publishers with ISBN/ISSN
numbers and with numbers of
national and intemational
directories

volumes in Indian/National
level publishers with ISBN
JISSN numbers and with
numiers of national and
intemational direciories

Chapters confributed fo edited | Chapters contributed fo edited | 10 /Chapier
knowledge hased volumes knowledge based volumes

published by International published by International

Publishers Publishers

Chapters in knowledge based | Chapters in knowledge based | 5/ Chapter

TABLE V. CATEGORY lll - RESEARCHPROJECTS ANDGUIDANCE

(1]

lIE) TRAINING COURSES AND CONFERENCE /SEMINAR/WORKSHOP PAPERS
Refresher courses, (a) Not less than two weeks (a) Notless than two weeks
) 20/each
Methodology duration duration
waorkshops, Training
Teaching-Learning-
Evaluation Technology
lIE)
i Prqgrammes Soft ! ]
Skills development (b} One week duration {b) One week durafion 10/each
Programmes, Factilty
Development
Frogrammes (Max: 30
paints)
e Fapers in Conferences! | Participafion and Presentation | Participation and Presentation
i) Seminars/ of research papers (oraliposter) | of research papers
worksnops etc.™ in (orallposter) in
a) Intenational conference a) International confarence 10 each
h) National b) National 75 I each
¢) Regional/State level ¢) Regional/State level 5 leach
d) Local -University/College d) Local-University/College | 3/each
level level
H(E) | Invited lectures or (a) Inismational (a) Intemational 10 feach
(iv) presentations for
conferences/ /
symposia
(b) National level (b) National level 5

It is important to mention few rules:

e "The API for joint publications will have to be
calculated in the following manner: Of the total
score for the relevant category of publication by
the concerned teacher, the first/Principal author
and the corresponding author/supervisor/mentor
of the teacher would share equally 60% of the
total points and the remaining 40% would be
shared equally by all other authors." [1]

« For university and college teachers, they "may
score 10 points from either Category | or
Category Il to achieve the minimum score
required under Category | + 11". [1]

{C RESEARCH PROJECTS
© . . VI. REQUIREDAPI SCORE POINTS FOR UNIVERSITY
W(C) (i) | Sponsored Projects (a) Major Projects amount WMajor Projects amount 20 feach Project
carried out! angoing mobilized with grants above | mabilized with grants abave AND COLLEGE TEACHERS PROMOTION
30.0 lakhs 5.0 lakhs
(b) Major Projects amount Major Projects Amount 15 feach Project ini H
B e | of s Table VII presents minimum points per year or
50laks upio 300013k | .00 skhs up to Rs. 5.00 akhs appointment period for university teachers, whibble
(c) Minor Projects (Amount | Minor Projects (Amount 10/each Project P . .
mobiized wih graris above | moslizea wih gran's above VIII presents minimum points per year or appointimen
Rs 60,000 up to Rs. 5 lakh) Rs. 25,000 up to Rs. 3 lakh) -
WI(C) (ii)] Consultancy Projects | Amaunt mobilized with Amount mobilized with 10 per every perIOd for CO"ege teaChers'
carried out/ ongoing minimum of Rs.10.00 lakh minimum of Rs. 2.0 lakhs Rs 10.0 lakhs and
Rs.2.0 lakhs,
respecively TABLE VIIl.  API MINIMUM SCORE FOR UNIVERSITY TEACHER$1]
. 20 feach major
I (c) i Completed projects Eﬁ";:?;ig;?éi:;s:{:ﬁn Completed project report projectand 10/ APPENDIX - I TABLE - Il (A}
oty Erton | ) | et momg ey | e o e VANCEMENTSCHEUE (A W UNVERSTY DEPARTUENT MO WEGHTAGES FOREIPST SSESSUNT
roject .
gﬂ: Fratonal Assistant Assistant Assistant Professor | Associate Professor | Professor (Stage 5)
Major Policy document of gach national Professor/ Professor/ (Stage 3)to (Stage 4 to | to Professor (Stage
mie) | Proects Patent/Technology transfer! Govt Bodies at Central and ‘e:teeln?‘jtﬁré}uflejch equivalent cadres: | equivalent cadres: | Associate Professor/ equivalent | 6)
(iv) Outcome / Outputs Product/Process State level & (Stage 1o Stage | (Stage 2 to Stage 3) | Professor/ cadres (Stage 5)
for International 2 equivalent cadres
level, (Stage 4)
I | Teaching- 5
::: (E) RESEARCH GUIDANCE Eijﬁ\ﬂgne;g\l?sd T5/Year Thlyear TElyear T5lyear T5lyear
(\)[ ) M.Phil Degree awarded only Degree awarded only 3 /each candidate Activities (category 1)
" 10 7each [T [ Co-curricufar, Extension
W (D) {ii} | Ph.D Degree awarded Degree awarded eandidate and Profession related 15Mear 18/Year 16/Year 15/Year 15iYear
Thesis submited Thesks subriied 7 Jeath canddate Feies Cateaon )
1l | Minimum total average
annual Score under 100/Year 100/Year 100/Year 100/Year 100/Year
Calegories | and II*
TABLE VI. CATEGORY Il - COURSES ANDCONFERENCE PAPER{ ] TV Researth and Acadec pr— pr—- P v P
Contribution (Category Il) AD/assessment ( (120
- period) Period) period) period) period)
Expert Assessment Screening Screening Selection Committee Selecion Conmitee | Expent Commitiee
System Commitee Commiftee S P
V' | Percentage Distribution of 30% - Contribution to 50% - Contribution fo
Weightage Points in the Research Ressarch . S0% - research
Expert Assessment (Tofal | No separate points. | No separate points. | 50% - Assessment of 30%- Assessmentof | 50% - Performance
weightage = 100. Minimum | Screening Screening domain knowledge noms\n‘knnw\ad e and | evaluation and ofther
required for promofion is commitee to verify | commitiee fo verify | and teaching teachin ract\cgs credential by referral
50) APl stores APlscores practices ID%—%tDerview rocedure /
20 % - Interview P
performance
performance
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TABLE VIII. API MINIMUM SCORE FOR COLLEGE TEACHER§L]

APPENDIX - I TABLE - Il (B)
MINIMUM POINT NORMS OF THE APIS AS PROVIDED IN TABLE | AND WEIGHTAGES FOR EXPERT ASSESSMENT TO BE APPLIED FOR THE

PROMOTION OF TEACHERS, IN COLLEGES (UG AND PG) UNDER CAREER ADVANCEMENT SCHEME (CAS)

Assistant
Professori
equivalent cadres
Stage 1 to Stage 2:

Assistant
Professor/
equivalent cadres:
Stage 2 to Stage 3

Assistant  Professor
(Stage 3) to Associate
Professor/ equivalent
cadre (Stage 4)

Associate Professor to
Professor  Promotion i
Colleges (Stage 5) as per
assigned posts

Teaching-leaming, Evaluation
Related Acfivities (Category - |

ThiYear

TElYear

Thlyear

Thiyear

Co-curricular, Extension and
I Profession related activities
(Category - 1I)

15/Year

15/Year

15/Year

15/¥ear

[l Minimum total average annual

Score under Categories | and I

100/Year

100Year

100/Year

100/Year

Research and Academic
v Contribution (Category lll)

SlYear
(20fassessment
period)

10/Year
(50fassessment
period)

15/Year
(45/assessment period)

20Year
(B0/assessment period)

Expert Assessment System

Screening Commitiee

Scereening
Commitiee

Selection Commities

Selection Commitiee

Percentage Distribution of
Weightage Points in the Expert
v Assessment (Total weightage =
100. Minimum required for
promation is 50)

No separate points.
Screening commitiee
to verify API scores

No separate points.
Sereaning
committee to verify
APl scores

20% - Contribution to
Research

60% - Assessment of
domain knowledge and
teaching practices.

20 % - Interview
performance

30% - Contribution to
Research

50% - Assessment of
domain knowledge and
feaching practices.

20 % - Intervisw
performance

VII. CONCLUSION

professional work and research) for university and
college teachers in India. Some rules are presented
regarding minimum scores for category | and |l poiat
work score calculation in category Il

It has been shown that API score is calculated for
each year and for each assessment period. Forrsitye
and college teachers first and second categorynaire
mandatory, i.e. score for category | and Il arewated
together and minimum of 10 points is needed fos thi
sum. This shows that teacher could be engaged in
teaching, but also in professional and administeati
work which also is appropriately counted. Still,jordy
of points is related to teaching activities. Regagd
research activities, they are mandatory and minimfim
10/20/30 points is needed is for assistant teaébrer
each year.

Final conclusion is that great majority of API pisin
is related to teaching engagement. Additional
administrative and professional work is not mandato
but is considered for API points. It is also poksitor

In this paper we presented regulations fromeaching staff member not to be engaged in teaching
University Grant Commision of India regarding process, but in professional and administrative kwor

qualifications requirements for recruitment andeear

Still, research work is mandatory for any type adfrkv

advancement of higher education institution staffangagements.

(teachers, principals, librarians etc.). We presgtatther
important aspects of quality of teaching staff wasiich

as code of professional ethics. Important factat th
influence quality of teaching staff work is teadhidays [1]
organization and workload.

Quality of employees at higher education in India i
measured by API (Academic Performance Index) score.
We presented the model of API score points caliculat
We also described minimum requirements regarding
API points for each of three categories (teaching,

REFERENCES

University Grants Commission in India:Regulations on
minimum qualifications for appointment of teacharsl other
academic staff in universities and colleges andsuess for the
maintenance of standards in higher educatjo®azzete of
India, Part Ill, Sector 4, 2010.

Gujarat state self-appraisal form for AP| (acadep@dormance

index), http://gujarat-education.gov.in/ higher/ riadNews/
38_1_ SELF%20APPRAISAL%20FORM.pdf
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Abstract — Current education is providing batches 6  majority of students is somewhere in the middle
students with small % of “exceptional” students, srall % with grades just enough not to raise flags as very
of “bad” students, and majority of students in themiddle. good or as bad performers. So, what makes student
Learning process is modeled for the class as a whpknd be in the top % of the cl'ass"?’ There are several
it's not accommodating individual needs of students . p 7o ’ L
Education is evolving to accommodate needs of increiag ~ POINts that are common, and one that stands outis:
% of successful students faster than in traditionabettings. ~ SUppOrt system. Good students have supportive
Evolution is happening towards making education more families, friends, teachers, tutors, and overadlyth
personalized, tailored towards the need of individal live in environment which provides support,
student, and providing optimal conditions for acquring encourages studying and good performance in the
knowledge- school, which includes providing alternative ways
of acquiring knowledge.

.~ INTRODUCTION No one wants to be a bad student. Students have

The fast-pacing way of life is speeding up evemad grades because they don’t understand the topic.
more, and it's impacting education as well. Currentn this paper | want to focus on students who are
system of education is evolving in order tosuccessful in their education, and how education is
accommodate the need to produce smarter peo@golving to accommodate needs of making bad
faster. students good/better, and good students raise to

System of education which involves one teached€Ve! Of “top performers”.
talking to 30+ students in the classroom, and
delivering information to all of them at the same lll. - CURRENT EDUCATIONAL CHOICES
time, in the same manner is becoming obsolete. Goal of education is to produce knowledgeable

Each student has its own way of learning, somiidividuals who are ready for the path waiting
are more visual. some are more audio oriente&‘head of them. In traditional education we use

some students can understand the topic and mogEAdes to distinguish level of success in education
nd we are all aware that good grades are not going

on to next one faster, some need mor : , : o
explanations, sometimes in a different way; somi Provide students with good job, and life in the
students can do research and learn on their owiyture. This system overall seems flawed. Students
while others need more guidance and tutoring. Aff'€ wondering: why should I study and get a good
rade, what will that provide me in the future? No

these different types of students are not bein X
accommodated ir¥ Ifz;urrent system of education thQf'€ 9€ts a job because they scored 100% on a math
most of the schools are practicing. est. People are r(_eallzmg that education is nbt on
a matter of getting good grades, but to learn

Approach where collective is put in front of relevant knowledge and skills for the future.
individuality of each student is not working; pespl
are recognizing that nurturing individuality of éac
student (child) is what makes them successful i
life.

For hundreds of years, education was
Hansferring information from one person to
another. We listened and/or read it, memorized it,
took a test and moved on to another topic. Now
I TRADITIONAL EDUCATION edL_Jc_ation is becoming more flexible, and more

‘ individual. Knowledge is not tied to textbooks any

Based on observation so far, in majority ofmore, but it's available on online blogs, sites as
schools, we can tell that there are in everyvikipedia, YouTube, iTunes, Amazon, etc.
classroom few students “on the top” of the classnformation is exponentially increasing in volume,
and few “on the bottom” of the class, whileand is available as text, images, audio, music,
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video, etc. People are acknowledging that gainingxperiences. Tests and quizzes can be taken online
knowledge is not something that is tied to theand/or in libraries where proctors provide services
classic educational system, classrooms anof watching over students at examinations, and
lectures, but it's available to anyone, anytime. after exam is complete they mail exam papers to

Education is becoming more flexible in order tothe school for grading.

accommodate needs of the current fast pacing Distance education offers opportunity to
culture. We can identify several points which arestudents to be more actively involved, since they
driving education, and that is individual approacmeed to learn and to proactively do research on
to the student, education that offers knowledge itheir own, instead of in traditional environment
different forms where students can learn at theistrictly guided by teachers.

own pace, and at a time that is convenient for them . S L
Man;r/) schools are combining several ways of Another way of education which is gaining in

delivering knowledge, like: some of courses to b opularity is -homeschooling. Homeschooling is
taken in the classrooms, while other to be viiegal in many countries, however there is stilgéar

, . umber of countries who don't acknowledge any

distance education. other form of education outside of public education
There are several projects that showed thaystem as a valid orfd. Homeschooled students

students in smaller class sizes (e.g. 13 to 1@on’t attend any public or private accredited
performed better than students in “regular” classchool; instead they learn mostly at home and
size (e.g. 22 to 25¥. The smaller the class size, usually parents are the ones who are making sure
the better is performance of students in the grouphat students are accomplishing their tasks in a
Many acknowledge that working with smallertimely manner.
groups of students is allowing teacher to know his

students better, and to spend more individual timﬁomeschooling is legal form of education, and

with each of them. This also provides OPportunityy e o are many resources available for families who

for students to have more time with teachers, and . . ; )
gain more information which leads to more ecide to homeschool their children in form of

urriculums, text books, online forums, groups, etc
knowledge and - better grades. Obstacle t&rom 2007-2008, ap(%roximately 2 million children

United States is one of countries where

implementing this in a public system is increase

- o - ere homeschooled” in US. Homeschooled
cost of building additional classrooms, hiring MOre dents are gaining school-related _information

teachers, and training tea_lchers to work W'th.s.mallefrom their parents, hired tutors, distance edunatio
groups of students. In private schools the picisire xt books, online resources, experiments, road-

different. There are private schools who have smajE T -

class sizes with 10 to 15 students, and focus is ps, television, group activities, etc.

education of each student, instead of whole Families who decide to homeschool their
classroom?. Attending these private schools ischildren usually do that for one or more reasons,
reserved to students who can afford the tuitiotout most common are:

which comes with all benefits that these schoads ar
offering.

Distance education is becoming more popular
as an individual and affordable way of education.
Lectures are delivered online in forms of webcasts,
live meetings, or recorded on media such as DVDs.
Students can attend classes in person, or from the
comfort of their home, at a time that is convenient
for them. Students have option to stop/pause the
lecture when needed, and to rewind and
listen/watch to some specific part that they want t
see again. Teachers are providing guidance via live
meetings, instant messaging, phone, skype, emalil,
etc. Information related to courses can be found
online, e.g. on web sites created for the course.
Besides lectures, students can gain information via
educational software prepared by teacher and
school. Students can cooperate through online

1. School environment — parents are

worried about safety, drugs, social
pressure, bad influences, etc.

Religious or moral — some parents want
to have education of their children more
focused on nurturing religious or moral
values.

Academics — parents are dissatisfied
with the level of academic instructions
provided in schools, and with

educational system overall.

Health related issues — various health
conditions might impact ability of
student to perform in traditional
educational system; and schools are not
accommodating their needs.

media, and they create email groups, and facebook In US there was a study released in 1997 about
pages where they share their observations arfbmeschooled students, and statistics showed that



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

on average, homeschooled students outperformed think critically about the information they are
their counterparts in the public schools by 30 ta@onsuming through electronic media.

37% in all subject§!. What this and many other
studies are showing is success of flexible eduaatioﬁ ol
focused on individual vs. non-flexible education
focused on group/classroom.

Teachers will also be organizing activities like

d trips, or study camps where students can gain

more in-depth knowledge about the topic, such as

via performing various experiments in an
Families that homeschool their kids report thaenvironment that was designed and made safe by

it takes them 2-3 hours on average to go ovehe teacher.

course materials which students in public systems

take 5-6 hours to complete. Based on these V. CONCLUSION

numbers we see that focus on delivering

information to an individual student is producing

results faster than in environment wher

information is delivered to a group.

Learning opportunities are increasing, and
roviding students with new choices when they
hink of their education.

With increased number of educational choices,

homeschooling is one of factors impacting the fac ducation as we know it is forced to evolve, to be
9 P 9 ore flexible and to offer optimal conditions for

that there is a s_|gn|f|cant increase in onlinenéeay each student to be successful.

resources which offer online courses where

students can get information, contact teachers, tak Teachers are going to adapt to changes by
tests/quizzes and get feedback on theitaking over new roles, and be creative when
performance. These resources are not limited tdelivering knowledge to students. Simple

only homeschooled students; they are available welivering information to passive students is not
any student, even the ones who attend publisufficient for today’s needs; teachers need togtcce

schools as supplemental source of informatiorthat students are becoming active participants in
These courses are gaining in popularity, since thetyeir education, and that role of a teacher is not
provide several benefits, and some of them are thatly to deliver knowledge, but to enable students t

they are available 24/7, 365 days per year, searn how to learn, so that they can continue that
students can take them anytime that is convenieptocess even after their course completed.

for them.

Increased number of families interested i

Today’'s environment demands that people
learn, and improve through life if they want to be
IV." ROLE OF TECHERS IN THE FUTURE successful. Knowledge gained in school 5 years
Internet provides us with large amount ofago can be obsolete, and students need to continue
information, and with all this information availabl gaining knowledge even after phase of their school
how will the role of teachers change? Teachers atiée is completed, and they join the work force.
becoming guides, coaches, and tutors. Their focus
will be to help students research, and learn oin the REFERENCES
own, instead of being source of information itselfy) - ptp:ren wikipedia.orghwikiiClass_Size_Reduction

[2] http://privateschool.about.com/od/choosingaschesigmatter

. . . . . s.htm
Information is available for everyone, mCIUdmg http://fen.wikipedia.org/wiki/Homeschooling_interimatal_statu

teachers. There are many online resources f53r] s and statistics

teachers who are interested in learning more abowf  hitp:/mww.successful-homeschooling.com/

the topic they are teaching, and about alternate] grian Ray, Strengths of Their Own: Home Schoolersos
ways to deliver information and engage students. America, National Home Education Research InstitG@em,
Teachers will need to improve their skillsandéo b~ OR:1997 _

more creative during lectures in order to engagl ?ﬁgprzgswﬁ‘r’éﬁa‘“”c"”St't“te'Com’Speake'S’f“t“”pmker'
students and to help them develop the skills needed
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Abstract — Activities within celebrating Golden Julilee s filled with fervor and zeal.” Hon’ble Chief Misier
year in Gujarat include Saptadhara initiative in cdleges of ~ Shri Narendra Modi said [2]: " pledges of 55 mitlio
the state and different government and non-governnie  Guijaratis may be howsoever small. Come and join in
departments, organizations and people. Government this movement, take a pledge. Every pledge andyever
introduced different bands of Saptadhara initiative with contribution counts. It counts for the vision of |G
various activities for all round development of cdege Gujarat that all of us dream of."

students with long-term vision. In this paper Saptdhara . .
initiative activities are described. There are more than 40 prominent event celebrations

within celebrating Golden Gujarat with many orgamig
commitee members from state administration [3\vds
I.  INTRODUCTION effectively celebrated in all the educational igés of

The aim of education - in the fullest and deepesgujarat' One of initiatives within celebration is
P - : aptadhara initiative [4].

sense of the word - is in keeping with the naturéhe

human personality or 'human nature'. Human nature i

defined in terms of the cultivation and developmeht IIl.  SAPTADHARA INITIATIVE

perceptive intelligence based on experience reative Saptadhara is the word made of two words: Sapta &

intelligence’. Creative intelligence or 'intuiti@m@mbines  phara. Here Sapta means Seven (7). And Dhara means
reason of understanding with wisdom of compasdion. stream, the stream of energy/potential developed

depends on human ‘awakening' or ‘enlightenmenti Ai through the different activites done by studerits.

of educatlo_n is to cultivate creative |n_teII|ger_ree|u|_red means there is a goal to develop hidden potential i

]‘or adap?gtul)n to changes in the social environment g dent through concern activities. Here we hawe us

adaptability’. the word BAND for DHARA. The verb BAND has 2
Saptadhara initiative's mission is to uplift thie Iof  senses:

the students through activities at college leve, the 1. Bind or tie together, as with a band and

future citizens of Guijarat. It tries to reveal thielden . . . .

potential of the students and develop their externa 2. Attach aring to the foot of, in order to identify

personalities. Every human being gets birth witmeo Principal aim of the Saptadhara is “to make
special ability & potential. maximum  students" participate in  co-curricular
activities.

II.  GOLDEN GUJARAT CELEBRATION

One of the Indian State Gujarat is celebrating &old A- Vision
Gujarat Celebration [1] as a grand festival thétlveates The 21st century is indeed an era of Knowledge..
its 50th years since the establishment of the.state The world has almost become a ‘Global Village'. k&b

It is not just in business and entrepreneurship thdmage of Gujarat follows our practices in science,
Indian State Gujarat has led the way. The landgdse technology, research, education, trade and commerce
birth to Mahatma Gandhi, apostle of non-violencepw Proper administration and our traditions. In trghti of
initiated a new lineage to the philosophy of sociafhis scenario that the Higher Education of State
reform and political struggles world over througis h emphasizes new policies and action plans to inéuske
weapon of “Non Violence”. The land also gave biah instill within the youth of Gujarat the spirit ofiapal
leaders like Sardar Patel, Shyamji Kishan VermaCompetition and to encourage them to display their
Morarji Desai, Dr. Vikram Sarabhai, Shri Tribhovasgd talents to meet challenges of the newer changidgror
Dadabhai Naoroji, Dhirubhai Ambani, Poet Narmad0f the world.

Sarla Tai, Javerchand Meghani and Thakkarbapa tg .
name a few. . Mission

Within celebrating Golden Jubilee, Chief Minister _Swarnim Guijarat Mission for Excellence coincides
sent message: “In this grand festival of Goldenildeb With Gujarat celebrating its 50th years since the
of Gujarat, | am experiencing that the state isgei establishment of the state. The Government plans to

depicted in the bright Rainbow colours. The atmesgh launch Swarnim Gujarat Mission for Excellence to

10
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celebrate this milestone. By 2010, the State prepds for enactment will be based on Sanskrit plays,dsisth
induce renewed spirit and to introduce newer actiotranslations of great plays from other languageshef
plans encompassing all walks of life for the betient world and scripts that heighten the level of
of the society by. Under the auspices of Mission foconsciousness of the students.

Excellence, the colleges and universities acrogaréu

will have to focus various areas of education,aati E. Music and Dance Band

knowledge for the manifold progress of the youth. Under this cluster, it is essential to include
These areas of focus are known as Band / Clustefundamental values and practices of Music and Roetr
Spectrum/ Continuum/ Symphony of Activities: through which one can attain the Knowledge of Soul.
However, the modern youth of India need to know the
a. Knowledge Band origin, history and development of it. The main
b. Creative Expression Band objective of this cluster would be that of making
c. Fine Arts Band students understand the innate and deeper meahing o
d. Theatre Band music and enabling them to enjoy the spirit andssaf
i music from the depth of heart. Colleges can arrange
e. Music and Dance Band musical events for students so that they can dpvelo
f.  Yoga and Sports Band their skill.
g. Community/Social Service Band.

F. Yoga and Sports Band

Yoga is the best medium to experience the
characteristics of the Sthitapragya or the one Wwas
A Knowledae Band steadfast intellect as expressed in Indian cultlites
' 9 cluster aims at imparting upon the students true
Colleges have to see to it that students takeipart knowledge of physical education as it is distinctly
the process of acquiring knowledge as active learne related with the mental and spiritual processese Th
To lead an accomplished life, every one of us shoulprayer, too, has high significance for our inner
find answers to the following questions. Young stud  development.
need to be part of this process of inquisition taken
their life worthy of higher goals. The colleges sldo G. Community/Social Service Band
celebrate Swami Vlvekana_nd Jayanti on t.he 12th Having its majority of people living in villages, i
January as the “Yuva Jayanti and Gyan Jayant'tt@n necessary for a country like India to make her esttsl
day, teachers and students will share their knayded 4yare of the realities of rural India. Rural deyefent
and experience of various spheres of learning.eGe# is the right parameter of our progress. Eradicatbn

can also organize ‘Gyanotsav: Knowledge Forumyyrg| problems has been our priority. We have to ai
wherein students can participate in debate, eloew@tnd  maximizing students’ participation in activities der

IV. SAPTADHARA BANDS

essay competitions. this cluster. Following activities/efforts can taden up:

B. Creative Expression Band 1) ﬁtuden.t"s should have firsthand experience of the
Under this cluster, skills for elocution, debate, e ages.” ) i i
creative writing and translation have to be incidda 2) They should visit the villages with constructive

into the students. Elocution or debate is not nyegel messages.

matter of fluency or oratory. It actually means the 3) They will carry out survey on geographic,
pursuit of truth and is practiced to express trithe educational, economic and social aspects of
search for truth yields qualities of patience, eger and people in rural India.

strength. Resultant effect is the real skill ofoeftion or 4) Students should be educated on the
debate. developmental work/plan for rural welfare with

. the help of machineries for rural welfare.

C. Fine Arts Band P
This cluster aims at inspiring students to explore V. SAPTADHARA AT COLLEGE LEVEL

their faculty of imagination in the pursuit of ahge

beauty through colors and shapes. Under this clusteA. Structure

collegels W'R condudct actl\gtlles 'T Fine Arts lpa"g Itr:ab Every institution has to form committees for eath o
particular. At an advanced level, we can also @StD he  apove activities. Following programmes and

Pr%d‘ﬂcg"e and constructive dra_pporlt fpetween Fm;smAr activities have to be carried out in accordancé wie
and industry to promote traditional fine arts asa abovementioned clusters:

scale industry. The artists will hugely be benefibeit of
such tie-ups. 1) Every student of the college will have to be a
part of any one of the seven clusters.

D. Theatre Band 2) Every student, if so desires, can take part in
Theatrical activities to be organized under this more than one activity.
cluster will expose the students to the intricacibshe 3) The college will form steering committees for

theatre as a form of art and ultimately lead thenthe

. . . each of the seven clusters under the guidance of
path of knowledge of inner-consciousness. The &crip

the principal. Each committee will consist of

11
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one teacher and two students- one boy and orgearly 900 colleges and for smooth functioning o t
girl as its members. Saptdhara programme they are divided in to certain
4) Every student will have to fill up the Admission categories such as clusters, districts and zonee O
Form for his/her participation under above Ccluster consists of five colleges and there araiaf80
cluster/s. After due acceptance of the same b§lusters. A group of 5 clusters constitutes ondridis
of a particular cluster/s. carried first at college level and the studentsiciviare
5) Every teacher will also be a part of any one Otselected at this level, participate at cluster llevel the
th\é yabove C\I,:/;sters as rFJ)er his /h)e/r same way students selected at cluster level gaateiat

own: .
interest/expertise in the respective fields. TwodIStrICt level.

students will invariably be included in each of = We hope that such a mission of Saptdhara will
the committees as student representatives. Thensure that along with higher education, our sttglen
principal will keep interest/expertise of teacherswill also attain higher goals with multisided

as well as students while selecting them undedevelopment. The intention of Saptdhara is a mads a
above clusters. maximum participation of students and not only

6) Teachers can be part of more than one cluster §ompetition.
they have interest/expertise in respective
clusters. VI. RESULTS ANDGOALS

7) Each cluster will be managed by the respective A fifteen week programmed manual for various
Steering Committee. However, the college will activities of each dhara has been designed andcaiit
have an Executive Committee consisting of thecolleges of Gujarat state. Each student of theegelhas
principal as the Head of the committee and theo participate at least in one of the dharas. le th
in-charge teacher of College NSS Unit andacademic year 2009-10 a competitive programme was
General Secretary of the Student Union of theheld at college, district, zone and state level
college as its members. successfully. State level activities were held migi27th

8) Every college is supposed to introduce a chaptetanuary to 30th January at Vallabhvidyanagar, Anand
on SPIC MACAY (Society for the Promotion of which nearly 1300 students participated. This Wil
Indian Classical Music & Culture Amongst followed every year.

Youth). Through this activity, students will have
better exposure to the Indian Classical MusisA. Short Term Goals

Dance and its Maestros. The academic year 2010-11 was the second year of
9) Colleges have to submit detailed report on althe implementation of Saptdhara activities. Lasarye

programmes and activities carried out under thgielded about 50% success as out of around 908gzs|

Mission for Excellence to their respective almost 400 colleges participated in Saptdhara itietv

university and the Commissioner of HigherIn the current year, Sapthdara activities at thikege

Education. College will also have to include thelevel and cluster level are already completed.

same report in their Annual Magazine and will

have to display the same on their websites fog. Medium Term Goals

easier documentation of these activities across By the end of the month January 2011, activities at

the State. _district level, zonal level and state level werarpled to
10) Colleges are supposed to plan out theihe completed.

Academic Calendar in such a manner that they
carry out activities and implement practicesc Long terms Goal

under the aforesaid seven clusters. . .
At present only Granted and Grant - in —Aid colkege

B Am are actively participating for Saptdhara activitidhe
' response of self-financed colleges is extremely pafke

The ultimate aim of this mission is to make ourwill put efforts in the coming year to see thatalleges
students enable to experience the joy of aesthetisf the state participate.

pleasure and to learn from our great traditions of
knowledge by way of taking up activities of Sapta

Dhara. We have to create such an ambience thargtud REFERENCES

find it easier to explore the beauty of knowledgel a [l] About Golden Gujarat,
existence through the path of wisdom and varioumigo swarmimgujarat.org/about_golden_gujarat.aspx

of arts. [2] Speech of Hon.Chief Minister Narendra Modihe inaugural

function of Sankalp yatra

C. Strat d thod [3] State level committee for the Swarnim Gujarat Owigbn,
. rategy and metno swarnimgujarat.org/user/forum comment, 10 March,(20

The main function of the Mission Mode [4] Report of Saptadharaknowledge Consortum of Guijarat
Implementation is TO PLAN, IMPLEMENT, February, 2011.
MONITOR AND REGULATE all State Government
initiatives in an efficient and effective mannehefe are
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Abstract - Successful education in family and schdéo current relationship between two oOr more
jargely depends on exaclly the quallty and succest? ~individuals where one affected on the behavior of
communication is establi X L .

participants in the teaching process. Communicatioris)t/he the other. Thereforg, th,e communlt':atl.o.n IS
basis for education, the foundation for the succeks  Understood as a relationship between individuals
conduct of the teaching process and all interpersah by means of signs. Hence we can say that
relationships. Communication is the basis for all communication is a kind of interaction, where the

interpersonal relation, so the relations in educatin, family ; ; P :
and school. Conversation between students and teauh, signs emitted by one individual comes to reaction

among students and teachers is the foundation for with the other entity.

successful teaching. Many problems in the family ahthe ; ; At ;
school incurs due t% inadgqﬂate and failed commyum?tl:ion .Unt” recently.’ mterpersonal C.omr.numcatlon IS
due to false perception of the feelings and inadeqe ~ d€fined depending on the situation in that place -
response to them. Therefore the teacher must seek i the number of participants, the physical distance
everyday teaching creates successful communicatioable between them, the possibility of feedback, etc. ..
to train students to recognize their own and others According to the new definitons are made
feelings and know how to adequately respond to them attempts term interpersonal communication to get

I INTRODUCTION rid of these situational components. Miller and
teinberg (according Readon, 1998) show that
hese situation definitions treat interpersonal
: . ) . %ommunication in a static way, as events without
particular social community. The main goal of hange and development. According to them
communication is that it enriches our lives an(ﬁommunication becomes 'interpersonal througﬁ
gives more sense. The same applies_ to the.SyStermJtual understanding  of participan’ts, that
of education, where the main goal is not just ‘r?‘nterpersonal communication develops parallel to

:)neeoe;ilgg[l]()f minds but the process of meetinghe better mutual understanding of partn@is.

Communication is a fundamental element o
life, for understanding between people in

Pedagogical form of communication, as a
ecial kind of communication, requires consistent
herence to certain pedagogical principles. This

Often, communication is defined as a mutuaL
exchange of meaning between people, or exchan

ideas and experiences between IndlV'dualﬁ‘neans that it should contribute to achieving

Sometimes communication is define as a tranSf%rpecific educational goals and develop social
some effect from one place to another. However

for existing the communication, it is important: 1)Competence and other aspects of personality. Also,
ing . : - !mp " “/pedagogical communication should contribute to
to exist relationship, interaction among

individuals, which can be people or animals, 2) testabllshlng a balance, wholeness, harmony and

L . ntregriranost in personality development among
at least one individual broadgast signal, anq thgognitive, affective and conative dimensions of
cr;;[ggirf t?hZ?rtV\?: tgfecrg’né%crf [czt?ve and accordlngl}5ersonality, including knowledge, skill and action,

y y ' between individual and prosocial features and

Communication is always interaction. What ismore. Through education activities that take place
the relationship between communication andn school, using appropriate communication may
interaction depends on the determination of bothontribute to the development of good
notions. Term interaction is understood as &ocialization. And because children in school

13



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

spend a significant part of their lives, can freelyschool (Brophy, 1987; Deci et al., 1991; Woolfolk,

say that it has an important role in the process df995). Respect for each student in class is the
socialization [3]. basis for good communication. The teacher should
(?ndeavour every student to highlight what is good,

The success of purposely directed an%hat is valuable, and the authentic value out

organized communication depends on sever
conditions. It takes the teacher to have a goo

knowledge of the specifics of the social, . ) ,
psychological, adult, individual development Ofpersonal value. And this is especially importamt fo
’ ’ students who achieve success in school. Well in

children, to understand their emotional state at th L
time of communication. The content of that case the teacher should endeavor to highlight

communication becomes pedagogical justifiedt,helr success in any other active.

develops, spiritually enriching children stimulates Creating a positive climate in the classroom is
their interest and stimulate their work. Pedagdgiceone of the most important conditions and criteria
communication completely to fulfill its functions for establishing successful communication
if the child is not in itself a passive object lart  between teacher and student. It is determined that
active and creative person who has knowledggjood relations in the classroom depend on the
takes the position, is gifted with the ability for ability of teachers to establish a good relatiopshi
independent thinking and inner spiritualwith students, accepting the emotional ability to
willingness (Lihachev, 2000, according Ljajich, understand their needs, problems, desires. The
2007). good classroom climate and school climate
depends on the nature of relationships that exist
Il INTERPERSONAL COMMUNICATION among students. Until now greater attention is
The entire educational process add up tadevoted to the impact of teacher relationships with
communication. The teacher communicates witlstudents, and neglecting the influence of culture
students, students communicate with the teachend opinion of their peers in the overall situation
and among themselves. Forms of communicatiorf learning and behavior in the classroom and in
depending on the organ used, divided into verbagchool.
nonverbal and visual communication. Man A N f th is by the teacher i
communicates with the environment in order ta_ ~\cc€Ptance ot the puplis by the teacher 1S
better understand and using this understanding {g&porttant,t .bUt ranLl’ff":C'er:L conq:uo_n for thelrt
change and adapt to them. The process of Iearnir'ﬁéJus men 'S sbc 001 For Se g_upl S E necissary i
essentially present a communication in which ma accepted by peers. studies show that sefi-
acquires knowledge and develops their skills thaqccepted and acceptance by others, are closely
could successfully act in the environment in WhiCHnterreIated.
it lives. The teaching process is often the Also, the personal characteristics of the teacher,
interaction between teacher and student ankis personal values and patterns of his general
among students themselves, and the same tinbemperament, largely determine the quality of
there is interaction between teacher and didacticakperience that students have acquired in their
media, as well as between students and thgrade. The teacher as a model of behavior through
textbook or other teaching media [1]. which students identify the following behavior,
words and behavior in everyday work, acts of

g : cceptance of certain forms of pro social behavior.
communication between teacher and pupils, also P P

iS necessary to exit certain relationships betweenez.71Chers daily mu_st strive to creatg 'S|tuat|ons n
which students will have opportunities to help

them. Numerous studies show that thers in performing duties. Most studies confirm
samoprifakjanjeto, acceptance by others and b e fact thpat studenq[s are rﬁore like those teachers
their peers are quite related. Also, the positiv ho h derstandina of vouna peoole and
behavior of teachers, which means war V;'](.) ave anl un tflrs Ihg h you gt 'E)h ple
emotional relationship, open communication an felgtﬁzfriga R]rgseer?;ég\rl\éfs :/\e;ﬁge((::an etgﬁ(m']%r;
adequately address the conflicts affecting th%roblems unrelated to teaching, facts that indicate

better adjustment of children in school (Ladd’the need for good quality communication between
1981). Teacher with his behavior affects the 9 q y

development of motivation among students so th&tudents and teacher.
students are provided with conditions to increase The good climate in the classroom is the result
their sense of competence and performance iof conscious effort by teachers and by students.

efore other students. At the same time it was
Important that each student experience a sense of

For existing of positive and quality
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Anderson and colleagues [8] found that thepractice should include evaluation of the teacher

behavior of teachers tends to reflect the behavi¢8].

of members of the class. When the teacher's

behavior is dominant, that type of behavior can be lll. CONCLUSION

observed among students. When the teacher's One of the conditions for successful teaching

behavior interactively, it works so the behavior ofand creating a positive climate in the school and

students going in that direction. classroom is the existence of successful

Results provided form empirical researchpecl‘.r"g.Ogical . communicatiqn between the main

shows that there is depending between the CIimagartlupants in the educational process, between
fudents and teacher and among students.

Commanication betwieen students and teachers, gETMUNICAIon between _pariipants in _the
’.faeaching process is an important indicator and a

well as communication between students. AnalySIfgactor for the creation and existence of a positive

of nonverbal communication on the classes using“ma,[e in the classroom. The existence of good
Flanders system of categories showed that teach% ' 9

) S L ?erpersonal relationships between students and
mainly used indirectly forms of communication

. . . teachers are the most common changes that
create favorable socio-emotional climate, ofterg

accept and apply the ideas and proposals 1tudents require from school, as they would feel

) . . Lomfortable in it and how it attained better result
students in teaching, frequently used compliments

and encourage emotional response of students, Existence of a positive climate in the classroom
while teachers who apply mostly direct style ofespecially is important to work on improving the
behavior have more problems with discipline incommunication competence of teachers and future
the classroom [4]. teachers and students to create a climate of
In order to successfully realize its educationagomclcIence where everyone willfeel safe ano_l
ccepted. At the same time such atmosphere will

work each teacher is necessary to work tfect the greater involvement of teachers in order

developing their communicative skills. Teachers Mo better realize the set educational goals, better

their educational work most paid attention to hOWacademic achievement among students, building a
students understood curriculum content, and le

Lo . . .. positive self image, positive attitudes toward
attention is paid to yvhether §tudents are ?’at'sf';pschool, learning and education in general and
or not, whether in teaching communication

develop attitudes and whether it comes tc():reatlng better interpersonal relationships.
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Abstract - In a world of rapid changes and increasig  and its inner destiny and material and spiritual
diversity, the need for an active, informed and rgsonsible progress. Education is not possible without this

education is greater than ever. The role of philosdy, as . .
the cradle of all sciences, in creating such an edation is normative concept of ideal of what people should

almost universally acknowledged. Philosophy of edation ~ b€, Greek ideal is “kalokagatia”, synthesis of
is a field of both philosophy and education. It ibased in  esthetics and ethics, senses and reason. Since
the history of philosophy in the famous concepts of democracy was important to the Greeks, paideia,

Socrates, Plato's, Aristotle’s, Kant's, Hegel's phosophy. oo mpined” with ethos, habits, made a man good
The aim of this work is to introduce the concept ofritical

pedagogy which is a teaching approach that is baséuthe and made him capable for _entering thQ society.
discourse of understanding the way power operatesni This step was not about learning mechanical tasks,

educational institutions and the constant cultivaton of the  but was about training for liberty of individual
intellect possibilities, freedom of thinking and nobility of
| PAIDEIA AS CULTURAL HERITAGE FROM the' bgaunful. Education fqr. poll'glcal life is an

obligation of every free citizen in old Greece,

PHILOSOPHY 2 : . p e
_ _ _ politics and ethics are unique form of “fronesis” a
Philosophy is the cradle of all sciencesyational intellectual skill.

especially for pedagogy, psychology and _ _ _

sociology, because they are new, young social Philosophy of education is the area of
sciences and their history is the history ofPaideid’, [1] madeio as way for performing
philosophy. In XIX century, razing of positivism €ducation by finding and learning about virtue,
and scientism pushed away philosophy and itsrete” dpete. .ThIS te}sk couldn't be fulfilled
historical and cultural role for the civilizatiom@  Without ethics in two different senses; as a branch
the human knowledge. It was metaphysicaPf Philosophy, theoretical knowledge which
knowledge that was not useful, not pragmatiéjescrlbes prag:tlcal behavior and gives normative
enough for  technological world of concept of virtue and good and evil. It was
industrialization. The history of philosophy is aPossible only in the synthesis of ethical, economic
place where researchers of education can alwagg'd political life in the concept of practical suwe
look for ideas, normative concepts and wherd" Aristotle’s qlassmcatlon of sciences. Also as
questions about real purpose and the essence K¥fid of experience that can be reached only by
education can be raised. The beginning abodractical role-model example. The teacher is
thinking of what education can be is in the \Vt€aching by theoretical presumptions, initiating th
c.b.Ch. in anthropological period when Socrate§'itical thinking in pupil's intellect, but also
gave the base of ethics in the famous identificatioShOwing him how to express rhetorical skills, how
of virtue and knowledge. Unlike sophists, Socrate!® communicate with the others, how to make
was trying to reach the base principle of true, adifference between good and bad choices. Greek
“aletheia”, not just the victory in the dialogueng Paideia is the idea of perfection, of excellence.
aim of education is to find out how to be morePaideia was very close to religion, and teaching
perfect in intellectual and ethical sense@bout the way to achieve ethical consequences
Knowledge is Good, a virtue, and evil is from it. This ideal was guided by the concept of
ignorance, and the teacher have to show studeff€ek Gods; they were so close to humans, they
how to get better. Education is a part of practicai@ll in love with humans, fight, they envy, andyhe
Greek life in which ethics, economic and politics, @€ SO imperfect, and in the same time they are
“bios praktikos”, have form of a unity with Go_ds. People can even see t_he mountain of their
theoretical and poetic ways of living. Education iseXistence, and the message is clear, you can be
not individual matter, but the very important taskmore perfect, as you look at the ideal form of
for community, it is changed with its developing mankind, the God'’s form as an ideal. Religion is a
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powerful force for a young being to receive valuesadical hope etc. Those authors are connected with
of one society together with the moral normsthe idea that praxis of education involves engaging
Religion, culture and politics are the natural fermin a cycle of theory, social context, and the
of Greek “habitus”, and if we analyze the reasongolitics. Education is never a neutral processs it
why Socrates was accused for spoiling the youttan instrument for forming obedience, oppression
we can see that the main allegation is disresgect and apology for the present system. There is a lot
the Greek official Gods. Paideia is the culturabf Marx ideas in this critical views in a way that
heritage that is continued through the generationsritic of global capitalism is getting modern again
and Greek foundation of civilization is the base foas the result of the crises. The need for
complete European culture in a way that we fedransformation of the world, formulated in
like we are at homeland of our origin. It does not11.Thesis of Feurbach” is asking philosophers not
mean that we should consider European culture f@sst to interpret the world, but to change it. [19]
the only valid culture, but rather to see all thehis “White Terror and Oppositional Agency” Peter
cultures of the world as connected, influenced, anilic Larren implies that educators need to examine
authentic. The culture is the history of borrowe th critically the development of pedagogical
history of intercultural communication as a “mapdiscourses that demonize Others who are different
of mutual relationships between real andthrough transforming them into absence or
productive traffic of nations, states, groups andleviance). Critical multiculturalism calls serious
identities”. [2] As culture is a kind of highest attention to the dominant meaning systems readily
values of one civilization, and education is a fornavailable to students and teachers, most of which
of culture as cultivation of young souls, it is yer are ideologically stitched into the fabric of
important to see the differences in goals in variouWestern imperialism and patriarchy. It challenges
philosophical concepts. Good examples for thisneaning systems that impose attributes on the
cultural need of systematic knowledge andOther under the direction of sovereign signifiers
teaching about it in Greek philosophy areand tropes. White groups need to examine their
Academy and Lyceum. [3] They are considered aswn ethnic histories so that they are less likely t
first universities because of organized exploratiojudge their own cultural norms as neutral and
of different areas of natural and social life, dimel  universal. Critical pedagogy needs to hold a
foundation of the first great library of ancientnonreductionist view of the social order that is
world. The foundation of Plato’s and Aristotle’s society needs to be seen as an irreducible
theory of education is possible only if we consideindeterminacy. The social field is always open and
the meaning of Socratic principles for pedagogywe must explore its fissures, fault-lines, gaps and
Socratic ideal pedagogical assumption is thagciences. Power relations may not always have a
student always knows, the teacher needs to help @mnscious design, but they have unintended
giving and releasing understanding of complexonsequences which define deep structural aspects
world. The aim of dialectics in Socratesof oppression even though every ideological
philosophy of education is to make the innetotalization of the social designed to fail.
change, to improve in ethical and intellectuaResistance to such domination means
sense. Reaching the perfection is a cardinal Greeleconstructing the social by means of a reflexive
ideal; it is possible by knowledge of the virtue.  intersubjective consciousness — what Freire terms
“conscientization” [11]. It is a beginning of a
Il. - NEW TEACHING APPROACH IN CRITICAL revolutionary praxis. We also need to create new
PEDAGOGY narratives, new border narratives, in order to
Critical pedagogy, as a part of philosophy ofreauthor the discourses of oppression in politicall
education, is a teaching approach that removesibversive ways as well as create sites of
dominant myths in education, challengepossibility and enablement. Critical social theory
domination presented in the role that teacher havas a form of multicultural resistance must be wary
It is a theory and practice of helping students tef locating libratory praxis in the realm of a
break traditional clichées and achieve criticaldiachronic as something to be resolved in
consciousness. Who are the architects of criticatansforming the educators to agents of radical
pedagogy today? Paulo Freire [4], the moshope [12].
celebrated critical educator [5], Ira Shor [6], hwit
his “student centered” [7] pedagogy, Joe
Kincheloe [8] with the concept of multicultural
education, Peter Mc Laren [9] as the agent

Curriculum reform requires teachers to
interrogate the discursive presuppositions which
Oﬁpoints at their curriculum practices with respect t
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race, gender, class and sexual orientatiowhy schools must not humiliate students and
Curriculum reform means recognizing that groupdlame them for their failures. School should be the
are differentially situated in the production okth place where student can question all positions,
Western high-status knowledge. Educators wouldthcluding  critical pedagogy itself.  The
do well to follow hooks in dehegemonizing racistprofessionalism of teachers must be respected and
discourses, affirming the voices of oppressedpart of the role of any educator involves becoming
Students must be encouraged to produce their oven scholar and a researcher. The politics of
oppositional readings of curriculum content.knowledge and issues of epistemology are central
Lastly, curriculum reform must recognize theto understanding the way power operates in
importance of encouraging spaces for thesducational institutions to perpetuate privilege an
multiplicity voices in classrooms and creating ato  subjugate the marginalized. Scientific
dialogical pedagogy in which subjects see othersnowledge can often be used as a basis of
as subjects and not objects. Inherent superiofity @ppression as it is produced without an
the West and whiteness is something that needs appreciation of how dominant power and culture
be displaced. The main aim of this strategy irshape it. Education often reflects the interests an
critical philosophical pedagogy is to provide theneeds of new modes of colonialism and empire.
possibility for students to construct borderSuch dynamics must be exposed, understood, and
identities. They are intersubjective spaces oécted upon as part of critical transformative paxi
cultural transition — linguistically multivalanced
spaces of intercultural dialogue. lll. - CONCLUSION
In a world of rapid changes and increasing
ersity, the need for an active, informed and
sponsible education is greater than ever. In
cent years, events experienced and changes
king place across the world has challenged both,
educational theory and philosophy of education.
hat is required are new forms of education that
repare learners for actual involvement in society.

Joe L. Kincheloe helps us understand th%iv
central dynamics of critical pedagogy: “Advocatesr
of critical pedagogy are aware that every minute of
every hour that teacher teaches, they are fac§§
with complex decisions concerning justice,
democracy, and competing ethical claims. Whil
they have to make individual determinations of
what to do in these particylar circumstances, thi{@orms of education have to be practical and
::natljlit fﬁgcggﬁgﬂ% d(ijr?gl i\évgt?tu\{[\;gﬁgl\]?r?grafl;ig/()df heoretical, rootgd in real' .Iife issues, affecting

" Y earners and their communities, and taught through
central tenet of C”t'ca.l pedagogy maintains thagnarticipation in community life as well as trough
the classroom, curricular, SC.hOOI structure he formal curriculum. The need to provide such
teachers enter are not neutral sites waiting to %aching presents important challenges for the
shaped by educational professionals. While suc aching profession. It means learning new forms
professionals do possess agency, this prerogati ?knowledge deveioping new teaching methods
is not completely free and independent o ' '

. . . finding new ways of working and creating new
decisions made previously by people operatmgorms of professional relationship — both with

with different values and shaped by the ideomgieéolleagues and with learners. It emphasizes

and cultural assumptions of their hlstorlcalteaching based on current affairs over the

contexts. These contexts are shaped in the Sarﬂﬁderstanding of historical systems, critical

vv_ays_language and knowleqlge IS cons_tructed, q’ﬁinking and skills teaching as well as knowledge
historical power makes particular practices seem. . nsmission cooperative and collaborative

natural—as |f"they could have been constructed '\r/]vorking rather than isolated preparation,
no other way." [13]

professional autonomy instead of dependence on
Kincheloe lists the basic concerns of criticalcentral diktat. It requires a change in how we
pedagogy; all education is inherently political andoberceive learning, from an ideal of learning as
all pedagogy must be aware of this condition. Aeacher-centered to learning through experience,
social and educational vision of justice andparticipation, research and sharing. A didactic,
equality should ground all education. Issues ofeacher-led, textbook-dominated, knowledge-
race, class, gender, sexuality, religion, andbased orientation has to be replaced by one
physical ability are all important domains of emphasizing learner involvement, a broader range
oppression and critical anti-hegemonic action. Thef teaching methods and a more skills-based
alleviation of oppression and human suffering is approach.
key dimension of educational purpose, and that's
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Critical pedagogy requires a list of skills,anymore, they have no patience to listen, reflect
knowledge and values both for teachers andnd think. Challenges of new technologies makes
students. The list of those competences is alreagwpung people more different then the young's of
built in the tradition of human and social sciencesthe last century. Teachers should adapt to those
especially in the history of philosophy. Skills aschanges cultivating autonomy of thinking, and at
critical thinking, problem solving, decision- the same time, development of deep, reflected
making, intercultural sensitivity are the tools for thoughts. Incredible expansion of knowledge and
new critical pedagogy. It is important that studenthe capacity of people to learn, new areas of
learn how to make judgments and form argument&nowledge are permanent challenges for self-
see the problem, articulate it and solve it, navé& knowledge, for physical and mental well-being
it, to negotiate collective decisions, to see issueand for developing better understanding of the
from other people’s point of view with empathy. natural environment. Main objective of education
Teachers, together with students in a Socratitoday is to encourage everyone to take action in
dialogue, should research facts not as taken faccordance with their traditions and convictions, t
granted, but always developed in different pointsespect pluralism. People today are in a state of
of views, with evaluatiomn self-critical reflection. confusion and feel torn between globalization, the
Knowledge becomes the process, not the power, affects of which they can see and sometimes are
Bacon referred. Information always has to bdorced to bear, and the search for their roots.
opened for questioning in order to avoid dogmati€ritical pedagogy must rise to this challenge more
concepts. Critical pedagogy is a philosophicathen ever before. Education is at the core of
movement that assumes knowledge as personal development and the community. Its task
development in which students see the history a6 to make it possible for each and everyone of us
ideas as a whole system of constant changes atwldevelop our talents to the full and to reach our
the impacts of those to social and political I#d.  creative potential. These examples of educational
those values, openness, respect for cultural andeas from the field of history of philosophy make
social differences, trust and honesty, commitmerthe possibility for a philosophy of education as a
to truth, respect for self and others, tolerancejew branch of philosophy grounded in our own
assertiveness, teamwork and co-operatiorpast, in the history of our civilization. This
equality, freedom, justice, are the foundation ofesearch tried to present the possibilities and
philosophical ideas and virtues. These normativehallenges for philosophy of education today with
ideas of critical pedagogy have also somehe look back to history of philosophy and famous
challenges in the factual world of today. We havéheories of education and in some aspects of
to face up to the greatest tensions and, stilebett critical pedagogy today. Philosophers of education
overcome them. While these tensions are not newave the purpose of fostering dialogue and to
they will be of core importance for the problems ofsupport exchange of ideas, information and
the future. The tensions concern the followingexperience which will expose the use of critical
issues; between global and local, general anand reflective intelligence in the search for
individual, long and short term thinking, the solutions to crucial problems in education and
traditional and the modern, the spiritual and theulture. Philosophy is always open for free
material etc. It's important that people becomesxchange of ideas, not just as a closed system of
world citizens without losing their local roots. finished knowledge with unchangeable borders
Besides economic globalization, there are someith beginning and with the end, but as an attempt
good points of cultural globalization as anto reach indefinite diversity of human
opportunity to answer the question of the validityunderstanding.
of the dominant Europocentric myth. Culture is
becoming increasingly globalized, it is important S ' '
to keep full potential of tradiion and to affirm () Tne termpaiiesis webiaou treun i ee i 1 wor
local, marginalized voices. We are living in a enkyklios or "complete system/circle”, angaideiaas the
world that is overflowing with short-lived news  knowledge. The main aim with this etymology is teach
and emotions which serve in providing a cornple’t,e knowledge, as |t.w§s [?,osgble in thoses.nm

. . [2] Said E."Culture and Imperialism”, 13, Belgrade &r2002.
perrr_lanent |IIus'§rat|on of the current problemss The similar aim is in paideia to teach about thiéca& practical
Public pressure is for fast answers and ready-madé and poetical human experiences as unique and total.
solutions. This is not good circumstance foi4] Paulo Reglus Neves Freire (Recife, Brazil, Septertibe1921-
education of young people, they begin to think = Ma/21970) _
superficially, they don't have time to read [S] UNESCO 1986 Prize for Education for Peace
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Ira Shor (1945.) is a professor at the city Uniitgref New
York, where he teaches composition and rhetoric.
collaboration with Paulo Friere, he is one of theading
exponents of critical pedagogy

Kierkegaard discovered this orientation insistitgttteacher
should always understand the student’'s way of temrepTo be
a teacher means to see in the way that studerstHieels and
understands.

Joe lyons Kincheloe (December 14, 1959 — Decen®e2d08)
was a professor and Canada Reasercher Chair Bathdty of

Education, Mc Gill University in montreal, Queb&anada. He
founded The Paulo and Nita Freire Internationaljdetofor

Critical Pedagogy. Under his leadership this ptogcreating a
global community of reaserchers and cultural waskercritical

pedagogy

Peter Mc Laren (1948) is internationally recognizedone of
the leading architects of critical pedagogy andvkmdor his

writings on critical literacy and Marxist theoryeHs currently

In
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Professor of Education, Graduate School of Educatod
Information Studies, University of California, Lésigeles

One of the consequences of multicultural educaitionritical
pedagogy is activism which is defined as emancipelb@ange
with the synergistic cultivation of theory and itieet

One of the consequences of multicultural educaitionritical
pedagogy is activism which is defined as emancipelt@ange
with the synergistic cultivation of theory and itieet

The concept of radical hope is based in E. BlotRrnciple of
Hope” which calls an utopian to be a true guideliéthout
that spirit of utopian the dream about tomorrow idait be
universal. It is for the future as the thought whiepresents the
very essence of being. It is the component of thecwire of
human being which transcendence the presence., Todans to
be by the determination of the future which is open

Kincheloe J.L.:"Critical pedagogy”, p.23, secondtitézh,NY
Petar Lang
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Abstract - Students’ evaluations of teaching are been designed to assess some aspect of teaching.
increasingly used by universities to evaluate teadly Responses to these items are then averaged to
Pedrformatnce'bAth‘irdi”rg]_'y' the rl_etsu"s are “Sgd to ak: produce a mean teaching performance score. This
udgments about teaching quality, career advancemén . . .
Jan(? the funding of teachi?]g(.] Hov%/lever, these evaluans avera_ge is then used as an index _Of teaching
are controversial mainly due to fact that studentsvalue ~ €ffectiveness and used for formative and/or
various aspects of teaching differently. Thus, it is Summative evaluation.

important to elicit students' preferences toward vaious H fi ise to b d
teaching features and to determine whether studerits owever, some questions arise 1o be answered.

preferences are homogenous or not. For that purposia  First, whether all the aspects of teaching are
this paper we used multivariate technique known as equally important for students and whether
conjoint analysis. We conducted a survey among the students' attitudes are homogeneous, i.e. whiagis t
student populatlon at_the University of Belgrade, Eculty structure of thelr preferences toward dlﬁerent
of _Orgamzanonal S(:len(_:es, and we have presentediet aspects of teaching? Second, if there is
main results and conclusions. heterogeneity of preferences, in which way and to

what extent it influences the overall evaluation of

I.  INTRODUCTION teachers.

Students’  evaluations ~ of  educational To find answer to these questions, in this paper
effectiveness are widely used to evaluate teachinge used conjoint analysis, as an appropriate
effectiveness and educational quality in manyechnique to elicit students' preferences. Conjoint
countries across the world. These evaluations aghalysis is a multivariate technique used to
important as feedback to students, teachergetermine how people value different features that
departments, university administrators,make up an individual product or service. The
governmental policymakers, and researchergbjective of conjoint analysis is to determine what
Hence, it is not surprising that substantive andombination of a limited number of attributes is

methodological studies in this area have resulted imost influential on respondent choice or decision
a huge research literature. The vast majority Ofaking.

these researches are based on the traditional )

approach to students’ evaluations of teaching, in However, only few studies have used the
which students in a specific course taught by gonjoint anaIyS|s yvlf[hln the ed'ucatlon, but none of
specific teacher evaluate the teaching effectiene&’€m deal with elicit students’ preferences toward
of their teacher, typically near the end of therter Various aspects of teaching. Soutar and Turner [4]
[1]. Ratings by all students within the course ar&S€d conjoint analysis and cluster analysis to
aggregated to form course-average ratings that ar99€st & better university education system for
used as feedback to teachers to improve the#udents. In the'lr paper, conjoint an_aIyS|s wasl use
effectiveness; the ratings are sometimes also us&y find out which kind of university was most
for personnel decisions by administratorsdesirable among students. Hur and Pak [5]

coursework selection by students, and research [2fftempted to identify the preferred subjects for an
after-school computer education course in

There are many ways of evaluating educationadlementary schools. Sohn and Ju [6] used conjoint
activity and therefore the teaching staff. Berk [3]analysis to find the way to assign the weights of
in a recent review, describes up to 12 varieties qhose four components to effectively recruit the
evaluation. Most evaluations are represented by gtjence high school students who have a high
Likert-format scale consisting of items that haveguality. Kim et al. [7] used conjoint analysis to
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determine the most influential attributes of Erfglis Preference functions are estimated from these data,
Medium Instruction (EMI) classes, and followedusing ordinary least squares regression for rating
this with cluster analysis and regression analysis the data, and ordinal techniques when the rankings
develop a customized EMI class system foare obtained. These functions assume preference,
university students whose mother tongue is nadr utility, to be a linear-in-parameters functioh o
English. the attributes that are included in the profiles.

Having collected the information on individual
Il METHOD preference, the responses need to be analyzed. To

Conjoint analysis is a multivariate techniquedetermine the relative importance of different
that can be used to understand how an individualattributes to respondents, the trade-offs that
preferences are developed. It originated inndividuals make between these attributes, as well
mathematical psychology [8], and was firstas the overall benefit taking into account these
introduced in marketing research to evaluatérade-offs, a relationship must be specified betwee
consumer preferences for hypothetical productthe attributes’ utility and the rated responsese Th
and services [9]. Green and Krieger [10] pointegimplest and most commonly used model is the
out the potential usefulness of Conjoint analysis tlinear additive model. This model assumes that the
deal with some marketing problems, in particular t@verall utility derived from any combination of
develop new multi-attribute products with optimalattributes of a given good or service is obtained
utility levels over other competitive products, tofrom the sum of the separate part-worths of the
estimate market shares in alternative competitivattributes. Thus, respondei'd predicted conjoint
scenarios, to benefit segmentation, and to desigtiility for profile j can be specified as follows:
promotion strategies, among other uses.

The technique is based on the assumption that & & o o
complex decisions are made not based on a sing'iéi ‘; l_lﬂnkl Xa +& . 1=1..0,)=1..9, @)
factor or criterion, but on several factors o
CONsidered JOINTIly, hence the term conjoint. \ynerel is the number of respondentsis the

Conjoint analysis enables the investigator to bettg, ,mher of profilesK is the number of attributes;
understand the interrelationship of multiple fastor L, is the number of levels of attribute S, is

as they contribute to preferences. ., . .
N _ _ - ~respondenti’s utility with respect to levell of
Conjoint experiments involve individuals beingattributek. x,, is such a (0,1) variable that it equals
asked to express their preference for Var'OUE if profile j has attributék at levell, otherwise it

experimentally designed, real or hypothetica quals O, is a stochastic error term
alternatives. These hypothetical alternatives are o '

descriptions of potential real-world alternatives i The parameters B, are estimated by a
terms of their most relevant quantitative andegression analysis. These beta coefficients, also
qualitative features, criteria or attributes; hence . ,own as part-worth utilities, can be used to
they are multi-attribute alternatives. Typicalliet eqiaplish a number of things. Firstly, the value of
set of relevant attributes is generated by expefhese coefficients indicates the amount of any
opinions, reviewing the research literature anQsect that an attribute has on overall utilitytbé
performing pilot research with techniques such agyqfiles the larger the coefficient, the greates t
focus groups, factor listings, or repertory grits. a0t Secondly, part-worths can be used to
addition to picking out the most relevant attritsyte g0 |ate the relative importance of each attripute
the performance levels for every attribute have 19|55 known as an importance value. These values
lbe dletefrmlned. A majo_gty of S1Eud|es have Iused 2-4re calculated by taking the utility range for each
evels for every attribute. Two principles are,u i te separately, and then dividing it by thens
usually kept in mind when choosing the attributegy 1 yility ranges for all of the attributes. GEh
and their performance levels [11]: (1) The attébut i« (q|ative importance thatith respondent

levels should describe as closely as possible the_ ; ; - i
real-life situation: (2) It is worthwhile to incled hgvelr']"b’;)ass'g”ed to the attribute(k =1,... K} is

factors which are considered to be company’s ke
competencies in gaining a competitive edge.

The performance levels are combined to creatg, _  Ma{Bi,- B, }~Min{Biy - By, }
different alternatives called profiles. The ™ & .
experimental procedure involves profiles being ;(ma’({ﬁkl""ﬁim }=min{ By B, })
presented to respondents who are invited to express
their preference by rating or ranking these prefile

(2
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These individual level impedances are themypothetical teacher profiles. But, the number of
averaged to include all of the respondents: possible profiles made as combination of all
criteria and their levels gave rise to 1152
| (=2x2x3x2x2x2x2x2x3). Therefore, a component
W, =2Wk/|, k=1,..., K. (3) of the statistical package SPSS 16.0 (Orthoplan) is
used to reduce the possible number of profiles to a
] manageable level, while still allowing the
the individual level, if preference heterogeneRy i combinations of criteria levels. Through the use of
present, the researcher can find it. Thereford; pakpig design, the 11520 possible profiles were
worths can be wused for preference-baseghqyced to 16. Two control profiles (holdout tasks)
segmentation. Respondents who place similggere added to the given design. These 2 profiles

together into a segment. Segmentation of conjoidstimating the utilities. Instead, the conjoint
part-worths produces true “benefit segments”

. dF))rocedure calculates correlations between the
Widely used method for preference-base¢pserved and predicted rank orders for these

segmentation across industrieskisneans cluster profiles, as a check of the validity of the utéiti

procedure [12], [13]. o _ N
. . Conjoint analysis tasks are cognitively

Additionally, overall utility scores can be challenging, and even the most attentive subjects
estimated for profiles with different combinatioh o \ith well-behaved preferences may report some
attribute levels by inserting the appropriate partizconsistent responses. Thus, the challenge is to
worths into equation 1. These utility scores can bgyajuate whether the consistency failures are
further used as overall mark of certain teacher.  serious enough to invalidate the welfare-theoretic

validity of a subject’s responses. In this stuayg t

.  EMPIRICAL STUDY approaches to measuring validity were used: (1)
o internal consistency of preferences, and (2)
A. Research Objectives consistency with theoretical predictions.

The aforementioned motivation for this research

is the student teaching evaluation at the Uni\mrsitways_ Firstly, in order to provide measures of the

of Belgrade. Recently, regular survey among.,oiation between the observed and estimated
students has been conduced twice a year. T%

students are asked to rate teaching ability foh ea (?ef_erences, Pearson’s R and Kendalls tau
of their teachers on a Likert scale of 1-5 accaydin tatistics were used. Secondly, to check the wlidi

. I of the utilities for just the holdout profiles,
to each of eight criteria that are pre-set byconqas tau were used. Thirdly, a test of
university representatives. Responses to these item Jionicity was used which postulates that a

are then averaged to produce a mean teachiQgpiect should prefer more, rather than less, pf an
performance score However, the question i

whether all criteria are equally important toﬁiven good. For example, it can be assumed, all
: : ; - other things being equal, that respondents prefer
students. Thus, the aim of this study is to deteemi g g ed b P

Lo Co ethodical and systematic approach to teaching
the criteria importance from the students’ point Og;so characterized by a distinct clarity. Theosgtic
view using conjoint analysis.

validity was explored by examining the sign of the
parameter estimates.

Internal consistency was measured in three

B. Survey Design o .
The first stage in the conjoint analysis is the In order to elicit the preferences for the various

selection of the key attributes (here are denosed Qrofi:es oiln EH']S study, g rating approa(tjch As.
criteria). In this study, the nine criteria are dise €MPlOyed. The respondents —expressed  their

Eight of them were pre-set by representatives dyreferences for 18 particular teacher profiles on a
University of Belgrade, Serbia, while one criterionSc@le of 1 to 9, where 1 stands for absolutely
(Availability of teacher at the consultation or ea undesirable, and 9 stands for absolutely desirable.

The conjoint survey is conducted among the

mail), was not included in regular surveys so far

but we include it as a pilot study showed thasit iUndergraduate students of University of Belgrade,

important for students to some extent Niné:aculty of Organizational Sciences in November

selected criteria and levels assigned to themhier t 2010. In total, 154 students completed the
purpose of this study are shown in Table 1 questionnaire. However, 11 questionnaires (7 %)
' were eliminated since those students filled in the

Once criteria and criteria levels are selectedguestionnaire with a monotonous pattern (e.g.
they must be combined to form differentmarking all profiles as 9 or 1), or left some items
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Average attribute importance
TABLE I. CRITERIA, CORRESPONDING LEVELS AND
AVERAGED PART-WORTH UTILITIES 20.00% 7-19.32%
No Criteria Attribute | Part- Std. 15.96%
(Attribute) levels worth | Error 16.00% 9 12.96%
utilities 11.14%
Al Clear and Yes 0.836 0.199 PR B B
understandable No -0.836 0.199 oo Tazy 00 821%  B3%  82%
presentation
A2 Methodical and Yes 0.692 0.199 5.00% 1—|  ——|
systematic approach No -0.692 0.199
A3 Tempo of lectures Moderatg 0.446 0.266 0.00% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Too fast -0.123 0.312 AL A2 A3 A4 A5 A6 A7 A8 A9
Too slow -0.324 0.312
A4 Preparedness for a Good 0.279 0.199
lecture Poor -0.279 0.199 Figure 1. Average criteria importance
A5 | The accuracy of arrivgl On time 0.309 0.199
to the lecture Late -0.309 0.199
AB tfﬂ;‘?géfﬂpgiﬁtzgesgts LES ggig 81133 preferences for all other criteria, with the bestl
A7 I?\formiFr)]g Students | Ves 0335 | 0.199 having the highest utility. These results can be
about their work No -0.335_|_0.199 regarded as an indication of the theoretical vglidi
AB| Considering students,__Yes 0316 | 0199 of the questionnaire, i.e. the extent to which the
comments and No -0.316 0.199 v e MR -
questions results conform to the a priori expectations.
A9 [ Availability (at the Always 0.220 0.266 : L. i
consdltation or via e{ _available The goodness of fit statistics for the estimated
mail) Mostly | 0041 1 0312 models is reported in last four rows in the Table 2
Mostly | -0.261 | 0312 A high value of the Pearson coefficient, 0.959,
unavailable confirms the high level of significance of the
Constant 4.078 0.221] btained its. Similarl hiaoh | fth
Correlations between observed and estimated pnefesd obtainea resu S imi a'j y_’ a ng Vaj ue_ Y €
Value Sig. Kendall correlation coefficient, 0.912, indicates a
Ifeadrslclm'sR 00591529 O0600000 high level of correlation between the observed and
endall's tau . . H P
Kordalls oo for o0 _ estimated preferences. The Kendall coefficient for
Holdouts two holdout profiles has a value of 1.000, which is

an additional indicator of the high quality of the

empty, or filled in their personal information form obtained data.

but left other items empty. After this elimination, Conjoint data given in Table 1 indicate different
the number of valid questionnaires was 143 (93 %)mportance of the criteria considered in the study.
giving a total 2288 observations. Of these student&ig. 1 is the graph description of the criteria
84 (58.7 %) were females and 59 (41.3 %) weramportance calculated using equation (1). It can be
males. Slightly more than half of the participantshotice that the most important criterion is Al
were students of Information systems andClear and understandable presentation), followed
technology Department (50.3%), while theby A2 (Methodical and systematic approach), A3
remaining 49.7% were students from the(Tempo of lectures) and A9 (Teacher availability).
Department of Management. Of all 143These four criteria cover almost 60% of the total
participants, 118 (82.5%) were students who do namportance. However, the question is whether the
pay tuition fees, while only 25 students studied irobtained results reflect the student preferences
self-financing mode. truly.

C. Aggregate Level Analysis D. Preference Based Segmentation

To estimate conjoint parameters, the statistical A more detailed analysis of part-worth utilities
package SPSS 16.0 (conjoint procedure) is usedt the individual level revealed heterogeneity in
The parameters are estimated for each respondestident preferences. Therefore, a cluster analysis
in the sample individually (individual preferencges) was performed to classify respondents into more
as well as for the total sample (averagediomogeneous preference groups. These part-
preferences). The averaged part-worth utilities areorths are then used as input for cluster analysis.
shown in the Table 1. This approach has been conducted by various

.researchers across industries, in order to determin

The signs of the regression coefficients were i -
ine with the a priori expectations. For example, %gjgiferge[gzﬁe[glrg]ergﬁ] based on distinct preference
S : : , :

negative sign both for too slow and for too fa
tempo of lectures indicates that students prefgr on  The k-means cluster procedure in SPSS 16.0
moderate tempo. Respondents showed expectedis used to perform the segmentation. Based on
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TABLE II. SEGMENT LEVEL PARFWORTH UTILITIES —
) Part-worth utilities 25.00%
o ) Attribute
e | (CTiEE: (i) levels Segment 1 [ Segment 2 20.00% T
n=53 (37%) [ n=90 (63%) vo oo [1438% 14365 T 14.38%
Al [Clear and Yes 0.46 1.05 ’ M
9 0R% 10.00% .
understandable No 0.46 1.05 10.00% - 272 A%
presentation s o a5
A2 | Methodical and Yes 0.46 0.83 &00% 1 ] ‘1 "
systematic approach|No -0.46 -0.83 0.00% : ' _ ﬂ " . . . .
A3 | Tempo of lectures Moderate 0.32 0.52 A1 A2 A3 a4 A5 A5 A7 A A9
Too fast -0.26 -0.04
Too slow -0.06 -0.48 30.00%
A4 |Preparedness for a |Good 0.14 0.36 5.70%
lecture Poor -0.14 -0.36 =00% 1 —
A5 [The accuracy of On time 0.32 0.30 0.00% | °
arrival to the lecture |Late -0.32 -0.30
A6 |Encouraging student$Yes 0.54 0.18 15.00% 1 122H4%
to participate in No 10.00% - 881 9.06%
classes 054 -0.18 I ca 5ea B49%
A7 |Informing students |Yes 0.28 0.37 2.00% ~
about their work No -0.28 -0.37 0.00% : : : : : ﬂ : : :
A8 |Considering studenty Yes 0.46 0.23 Al a2 A3 A4 A5 A AT D L]
comments and No -0.46 0.23
questions . o . -
—— Figure 2. Criteria importance for identified segments
A9 [Availability (at the  [Always
. ) - 0.31 0.17
consultation or via e-| available
mail Mostly -0.19 0.18 .
available : : segment is Al (Clear and understandable
Mostly -0.11 -0.35 presentation) with importance value of 25.7%,
unavailable

followed by the attribute A2 (Methodical and
systematic approach) with an importance value of
the sample size, the solutions were searched in tv&.32%. Other attributes are much less important.
and three clusters. The 3-cluster solution resufted It is interesting that the attribute with the highe
one segment that was very small in size and coulchportance value in the first segment, A6, is hy fa
not be statistically reliable (n <15). A 2-clusterin last place (importance value = 4.41%) in this
solution was chosen due to the size of the segmer{second) segment. It can be further observed that
and statistical significance. An analysis of vatian the members of this segment are students that are
revealed that the segments in the 2-cluster solutigorefer those teachers who are heavily focused on
differed significantly from each other, with respec the methodological and systematic approach in
to their part-worths generated by the conjointeaching, characterized also by clarity and
analysis. efficiency.

The mean part-worths for each of the levels of Particularly interesting are the findings related
the attributes of the two segments are given ito segment level part-worth utilities of attributes
Table 2, while the importance scores are shown of3 and A9 (see Fig. 3).

Fig. 2. Let us consider first the attribute A3, which
Characteristics of Segment 1.The first and occupies a high third place in second segment.
smaller segment consists of 53 respondents (37%#lthough in both segments students mostly prefer
The most important attribute to them is A6moderate tempo of lecture (the only one with a
(Encouraging students to participate in classegjositive part-worth utility), members of the
with importance value of 16.88%, followed bysegment 2 prefer too fast compared to too slow
three equally important attributes, A1, A2 and A8tempo. In the case of segment 1, the situation is
(importance value = 14.38%). Least importanteversed, students prefer the slower than faster
attribute in this group of student is A4 tempo of lecture.
g?:ﬁg?;egg;: Sltf?:rag Licgjégérv\\,'gg ;aniiﬁgnniin\gﬁge In the case of attribute A9, members of segment
of this segment are those students that focus gn prefer ‘approximately equally the constant

S vailability of teacher (positive part-worth utyt
;?]g"?#gr'g%gn ?ee]fge?ﬁoége t:;iﬁg?; zj\I]hdo Sé:?/gEht they are very unsatisfied when teacher is not
P Wailabie (negative part-worth utility). In segmént

attention to these aspects. it is vice versa; students are satisfied only & th

Characteristics of Segment 2.The second, teacher is always available, while the other two
larger segment consists of 90 respondents (63%gvels reduce their overall preference (negative
The attribute with the greatest importance in thipart-worth utility).
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be said those were students who value the
relationship between student and teacher a lot.
Second, larger segment, prefers by far
characteristics of those teachers that are related

his teaching style and clarity, organization and
efficiency.

This study points out the need to take into
account the preferences of students when applying
evaluation and that results should be incorporated

0.6 = Segment 1
-\ —®—segmen 2
0.4
ozl \
0 T
021 Moderate Too fast Too slow
-0.4
-0.6
0.6
‘—-—Segmem
0.4 48— 5egment 2
0l
0 ‘ [1
> -
021 Always available Mostly %vailable Mostly unavailable
04 u
-0.6
[2

Figure 3. Segment level part-worths for criteria A3 and A9.

3]
IV. CONCLUSION
The paper presents a measurement of studepf
preferences for different aspects of university
teaching. For this purpose conjoint analysis is
applied. It is a decomposition method that is widel [®!
used in practice to determine the structure of
preferences. The initial set of attributes in theg
survey consisted of the aspects defined by the
Representatives of University of Belgrade,
supplemented with one more criterion: availability[7]
of teachers in the period of consultation or thioug
mail. The reason for adding of this criterion ig th [g]
fact (shown in the preliminary research) it could
have a significant impact on the overall preference
of students, and by the time of the research it wad
not included in the analysis.

Survey results indicate different importance of !
the criteria considered in the study. The mosf
important criterion at the aggregate level is the o
related to the clarity of presentation (Al), folkedv
by the one related to methodical and systemati¢?
approach to teaching (A2). Tempo of lectures is
also quite important attribute. However, quite
interesting information is that attribute “Teacheri13]
availability” is in fourth place of importance, the
one attribute that was not represented in officiaj, ,
evaluations by the University at the time of the
survey.

However, detailed analysis showed that theis)
preferences of students to different aspects of
teaching are not homogeneous, but it is possible to
isolate two groups of students of similar
preferences. For the first, lower segment, it could
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into teachers' overall score.
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Abstract - This paper is a review of testing the eperiences ~ Technology (ICT) in professional work, free time
and attitudes of students of educational science dheir and everyday, and communication in general. At

ICT competencies and their achievements in the fieldf th t basi | i | th "
ICT in formal academic education. In this paper are € mos asic level Involves e use o

compared students' ICT competence of the study groupf muItime_dia technology to locate, access, storage,
pedagogy and study group of pre-school educatiotuslies ~ production, presentation and exchange of

at the Faculty of Natural Science and Education at information and communication and participation

.Unlversny of Mostar. It is percived that studentsare well in the Internet network. It is associated with
informed and that they frequent use computers andhe

Internet. The lack of ICT competencies of studentsnithe  Cfitical thinking and - application skills in theeus
use of certain computer programs and Internet seaft are of information communication.

evident. The research results are useful to us asreicular . . . .
guidelines. The concept of lifelong learning implies

different forms of learning using ICT. ICT is being

introduced in educational institutions in various

.~ INTRODUCTION forms, and simultaneously allows the networking

The European Council at Lisbon conference if educational institutions at all levels - both

2000, has set a strategic goal for the Europearertically and horizontally - to exchange

Union: to become the most competent and moshformation, continuous monitoring, bought
dynamic economy in the world based onstudents and staff, co-teaching personnel, and
knowledge and capable of sustainable economigmployees in these institutions , is included in
growth. The report "The concrete future objectivesational and  international exchange  of
of education and training” (Stockholm, 2001.)experiences, research results, etc. Therefore,
indicates the three strategic objectives: qualitylearning in the learning society, in the context of

accessibility and openness of the educatiofCT requires a holistic interdisciplinary approach.
system. Work Programme "Education and

Training 2010." (Barcelona, 2002.) included the In the. context  of 'globallzatlon, ICT
information and communication competence in ompetencies have a Spec'?" _place. Complex and
list of basic competencies. At the EU level iscontrover3|al process of bw_ldm_g t_he world as a
expected to implement such generic competencié{ghOIe by creating a global institutional structure
outlined in the national curricula. and global cultural forms, makes the ICT
competencies necessary. Globalization as a
Modern educational curricula[1], which areprocess of democratic unification requires the
developmental, humanistic and open, as expect&gtitten = communication to the  citizen
learning outcomes introduces core competenciegesponsibility) decides according to available

including informatical and communication information which he knows how to (de) code.
competence, ie, digital literacy as a generic

competence as a prerequisite for lifelong learning. Digital -~ competence implies having the

affirmative attitude, professional knowledge and
The concept of competence based on askills to use ICT and to understanding and
integrative approach, the individual features see(tle)coding the information. ICT competencies are
as a dynamic combination of knowledge,necessary in a daily networked world and
understanding, attitudes, and affirmative actionindispensable in a lifelong professional education
The process of teaching and learning that th&o developed ICT competencies, on individulanoj
expected outcome of a competency must bend social level, it is necessary to create a
accompanied by appropriate evaluation criteria. "learning space" (Learning Spaces) as a supportive
environment that enables interactive content and
relationships of participants. Learning spaces
represent a kind of interactive mosaic that respect
the uniqueness of the individual in the digital

Information literacy is a prerequisite for
informatical literacy, which involves the confident
and critical use of Informatical Communication
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networked world, respects their needs andf students of pedagogy and Preschool Education,
provides an opportunity for continuous learning byFaculty of Natural Sci ence and Education,
using computers. University of Mostar.

In a society that learns (and the academic
community is applied to that instance) anything . RESULTSAND DISCUSSION
can be the source and content of learning, all have A. H1 : Students pre-school pedagogy and use
the opportunity to learn and apply their knowledgghe Internet significantly more than the average
and learning is not confined to formal educationpopulation
E. Jensen states that "... for employees who deal
with knowledge, education refer constantly to;
improve their knowledge, develop skills and.
abilities, finding a place for themselves in the.
global market that is changing, and commitment tg
lifelong learning. Their ability to learn will béaeir
biggest advantage."[11]

Asked how much they use the computer and
he internet, students have responded in the class
regular" (daily), "sometimes" (per week) and
never' / Table 1. If you group the classes
regular" and "sometimes" in a class of "use", as
the number of those students of pedagogy that use
computer and Internet, it follows that 87.69%
Universities, as a place of formal academicstudents of pedagogy use the computer and the
education in making the curriculum as a startingnternet, while 12.31% of students of pedagogy
point take the actual situation: past experiencedoes not use a computer and the Internet. In the
and achievements of students, and as expectgdoup of students of preschool 100% of them
outcomes, require quality of students competencelaim they use computers and the Internet. At the
This paper explores the initial state and guidslinelevel of all questioned students, 279 of them, of a

for future action. total of 303, use computer and Internet, or 92.21%.
ll.  RESEARCH METHODOLOGY TABLE I.
The objective of this study is to determine the Regulary Sometime Never
experiences, attitudes and achievements pf s
students of pedagogy and preschool education|in Pedagogy 115 56 24
the field of ICT, Faculty of Mathematics and— peschool 97 11 o
Science Education - University of Mostar.

This study included 303 randomly selected

students: 195 students of pedagogy and 108 At FMSE, Mostar, depending on study year and
preschool students, undergraduate study. Takirg§udy group, 34% to 60% of students are from
into account the likelihood that patients enter thé&roatia. In comparison with the available data on
study sample, it has the features: a convenieri)ternet use in the population in Bosnia and
deliberate and stratified. Questionnaires weré&lerzegovina (54%) and Croatia (66%, N = 1000
completed anonymously with the assistant who igeople older than 15 years) we see that our faculty
not ICT courses teacher so students in thstudents use computers significantly more than the
statements had a greater sense of persorff€rage population of states in which they reside
freedom. and study.

Survey method was used to examine the
attitudes and opinions of students on the
application of ICT in the study of pedagogy and |
the importance of ICT competencies for their

80,00%

study commitments and later professional | 7o00%

activities. As an instrument a questionnaire of | oo
open and closed-type answers was used, and | oo
20,00%

five-point Likert scale. 1000% |

0,00%

Statistical analysis was performed in R (version Student Hrvatsia
R-2.10.1 for Windows). All test§,, _ iestovi)WEre
conducted at significance level 0.05 (5%).

Figure 1. Showing students using the Internet both Croatiweas
and citizens of Bosnia and Herzegovina

In this work we look only at data that clearly
depict the experiences, attitudes and achievements
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and this has proved the hypothesis that thenportance of ICT competencies for (future)
student use the Internet significantly more than thprofessional work

average population and it can be interpreted as  _ ... we tested for a statistically significant

formal education and the inclusion of courses igjifference in the evaluation of ICT competencies
ICT program of study and the thesis about "digitafo (future) professional work among students and
natives" (Prensky). Specifically, in evaluatlng. prre-school pedagogy and found that there are
young people competence there is the term "digit@ignificant differences, and we rejected the ihitia

natives”  which is commonly used for theépynothesis. The reasons for such significant
generation born in the post industrial developeditferences in the attitudes of students are not

technology society.They grow up with digital gxpiored, but it could be a result of differently
technology available, although their primaryfocysed study obligations.

interest is often focused on computer games and
communication. Repeated use induces IogicarIABLEII

L. .. . Attitudes of studentsTHE IMPORTANCE OFCT
thinking and develop digital literacy. At the same

COMPETENCIES FOR A PROFESSIONAL WORK

time encourages the development of divergent

thinking, specific social skills and ways of | X2 — test iv,fgﬁnam tlmportan tU nimeortan |T0ta
evaluat'ion. Ir)v_olvemer)t in the process qf formal Pedagogy | 138 5 7 165
education 'digital natives' are developing ICT
competence is sometimes quicker than the formal Pre-school | 41 67 0 108
system provides. Complete information about the| Total 179 112 12 303
use of ICT and youth in our areas are not avilable.

International Studies (Pisa, 2009.) indicate that w00
the educational result are affected by many factors coo0% [
particulary environments in which students (and
students) live and it is undeniable that economic
status affects the availability of ICTA and 000 [ -
therefore the results of these studies. v V ”p ”p

| m pre-school 37,96% 62,04% 0,00%

90,00%
80,00%
70,00%

Figure 3. Differences in the attitudes of students of pedsgowl
60.00% preschool education in the importance of ICT cormpet judgments
50,00%

40,00%

30,00%
20,00%

C. Purpose of Internet use of students of pedagogy
and preschool education (ranked responses)

Students are offered the rank the order of using
the Internet.

\ N
AR RN

10,00%
0,00%

Regular
58,97%

Sometimes
28,72%

Never
12,31%

|- Pedagogy

|- pre-school 29,81% 10,19% 0,00%

Pedagogy Pre-school

- ot TABLE ll1. PURPOSE OF THE USE OF INTERNET
', - PG |PS
1. Information related studies
(information) 163 106 83,59% 98,1500
Figure 2. Using computers and the Intemet 2. Personal communication 124 106 62,56% 98,156
3. Search the Internet to personal
Differences in frequency of use of computer?nsterests 117 7460,00% 68,52¢6
and the Internet between students of differeri intemet search related study
departments can be, probably, clarified accordingpligations 109 9453,85%83,33%6
to the place they live (for students who does Na§. Communication with teaching staff 39 10§ 20,00% 98,156
live in Mostar). It is worrying that 12% of 108 108
pedagogy students claimed that they do not use

any computer or internet.
B. H2 There is no statistically significant

difference among the students of the pedagogy and
preschool education in the evaluation of the
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100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

1 2 3 4 5
83,59% | 62,56% | 60,00% | 53,85% | 20,00%

W Pedagogy

mPre-school| 98,15% | 98,15% | 68,52% | 83,33% | 98,15%

Figure 4. The purpose of the usage of ICTA

Comparing the purposes of using the Internet,
is clear that more students of preschool educatio

as many as 98% use the Internet to communicate H3

search engines and search technical information,
mainly on higher study years. The problem which
was noticed on most courses is that students use
Google and Yahoo as a synonym for (scientific)
and search, the testimony of Professor, uncriticall
accept information available.

At the same time this information was used as a
guideline in developing curricula. Using
specialized search engines for information and
access to scientific resources is becoming so
interdisciplinary themes, and an example of how
IICT competencies are reflected in education.

n,
There is no statistically significant

with staff. We did not investigate the reasons sdifference between the pedagogy and preschool

we can not say whether the teachers physical
(not) available at the faculty or the Internet.

Comparing data of a personal communication via

kducation students in the frequency of use of
computer programs.
TABLE V. COMPUTER PROGRAMS USAGE FOR

the Internet, we can conclude that preschool STUDING
education are more disposed to this form of
communication. At the same time pre-schoo
students are more inclined to search the Intemet presAcﬂz‘gfrs <t der‘]’tfs Regula Someti N
do the academic obligations, but students of (n=108) ry mes ever
pedagogy. Unfortunately, the flies showed that the—g-— 5 5
standard search engines are synonym for scientific .
resources for students. Power Point 12 72 4
D. Using the Internet Services / Browser Excel 3 18 8
students of pedagogy and preschool 7
Answers of pedagogy Regula Someti N
TABLE IV. THE MOSTCOMMONLY USEDINTERNET students (N=195) ry mes ever
SERVICES SEARCHENGINE I
Word 124 54 .
Students answers P Power Point 12 63 20 1
G PO
Standard searching engine 10 Excel 1 17 77 1
171 8
(Google,yahoo)
i _ _ For each of these computer programs are
(Schsoﬁ’aer‘;'a“ze‘j serching  engine_ 0 individually », - testom tested for a statistically
- significant difference in frequency of use of a
Information (librarist) 9 f
5 computer program observed among students o
pedagogy and preschool education. In all three
cases there was a statistically significant
difference, and we must reject the initial
0 ,,;j. hypothesis.
100 [© 7
= - p——y i Word
Standerc searching Soccialized Information
engine(Goog e) en;&aer(cshtw}:vcg“m {librarist} Pedagogy Pre_school
[mPedagogy 171 2 \ 2
| Presschool 108 0 ‘ 9 9% 19% 0%
W Regulary W Regulary

Figure 5. The most commonly used Internet services / seargme

28% '\‘
3%

7

W Sometimes

Never

W Sometimes

Never
81%

As might be expected, students are usually us

to conventional search engines (98.97%) while

a

Power Point

only 1.53% of the respondents used a specialized
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TABLE VI. EVALUATION AND SELF-EVALUATION
Pedagogy Pre-school OFICT COMPETENCEOFSTUDENTS
&% 229 11%
“ '. = Regulary ’ = Regulary Pedagogy 5 4 3 2 1] Total
e e ‘ "o Stdents | 14 | 51 | 109] 21| 0| 19
Teachers 2 29 112 52 0 195
Total 16 80 221 73 0 390
Excel o
PS 5 4 3 2 1 Total
Pedagogy Pre-school
o o % o Students | 7 | 42 | 47 | 12| o0 | 108
V meguary I/ Teachers | 8 | 21 | 52 | 27| 0 | 108
91% M Sometimes 80% B Sometimes
v Total 15 | 63 | 99| 39| o0 | 216
Never Never

Graph 6. Showing the use of computer programstémtysgroups We also tested a statistically significant

When it comes to the use of computerdifference in the opinion of students of pedagogy
programs, students, participants of the study usingnd students of preschool education. We can not
mainly Word and Power Point, and at least Excekeject the hypothesis that there was no statistical
and it is possible coused by requirements ofignificant difference between their opinions (they
studies and ICT competencies of students. are equally valued). The results show however that
the actual achievements differ. Testing is not a
ﬁtatistically significant difference of the resudif
ptudents of pedagogy and students of preschool
education, there are statistics differences arattej
the initial hypothesis that there is no difference.

F. H4 : There are significant differences in the
evaluation of the ICT competencies of students i
pedagogy and preschool studentsin  sel
evaluating and evaluating teachers

H5 : There is no statistically significant
differences ICT competencies of pedagogtv)
students and pre-school students €

Average self-evaluation of students of
dagogy is 3:30 and the actual average score was
2.90. Average self-evaluation of pre-school
Students of pedagogy and preschool educatiogtudents' is 3:41 and the actual average was 3.09.
are encouraged to self evaluation of their ICTThe important differences in grades "very good"
competence and the statements compared with th@d "sufficient'. Comparing the evaluation it is
evaluation of the teaching staff of the ICTobvious that students evaluate their performance
competencies of students and their achievemengsore positively than teachers.
(grades) in the exams. Experience of teaching staff
indicates that students often very subjectively
assess their competence and we were testing Pedagogy Pre-school
(formal exams) actual knowledge and skills and ' .
we got worse results. This information for further
used for constructing of curriculum and programs
development. In testing students' opinions (self ’ v ,
evaluation) test in the fall at grade "excellent". R s

Neither student of any study group did
not evaluate their competence as "madequate" and Graph 7. Showing self-evaluation and evaluatiolCaf
even those students who do not use the internet. competencies of students
The survey data were processed according to
results of their the exams.

Self-evaluation

For both study groups, we conducted a test at a

100

significance level 0.05 (5%) and established the 80
existence of differences. In both cases there was a o
statistically significant difference in the opiniof 20
students on personal ICT competencies and the 0

5 a4 3 2 1

actual evaluation of their competence (exams).

m Pedagogy ® Pre-school
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Graph 8. Self-evaluation of students' personal é6fpetencies

Evaluation of teachers

120

80
60
40
20

5 4 3 2 1

® Pedagogy M Pre-school

Graph 9. Evaluation of teachers ICT competencieduafents

(test results)

IV. CONCLUSION

servants should have passed a basic office
package)

The university curriculum development it is
necessary to consider the specific cultural
community, material environment and socio-
economic student status and ICT competence of
teachers. The curriculum changes are already
reflected in the syllabus of the course as well as
particular forms of learning and communication
methods of all factors of the educational process.
Research conducted at the Faculty of Natural
Sciences, Mathematics and Science Education at
the University of Mostar (Mostar, 2009/10. And
2010/11:) indicates the awareness of students of
Educational Sciences of the possible applications

ICT competencies are an important part of thef ICT. We think it is necessary to increase the
educational process as well as the expecta@presentation of ICT on study programs and to
outcome of the formal, non-formal and informalprovide conditions that will enable students to
education. Through the ongoing process of (selfjevelop ICT skills.
evaluation and interaction of students and teachers

ICT competencies are developed and students, as
subjects of the processes

involved in su

constructing program. We can conclude:

ICT competencies as core competencies
must be integrated as an interdisciplinarysj

competencies field

ICT competencies should be expected

learning outcomes

Students are active subjects of their own
knowledge, and learning becomes alignedpl

with its capabilities

aims, objectives and strategies for ICT in
be [7]
general

higher education should
complementary  with  the
guidelines and trends of the education

curriculum of each country individually [9]

taking into account the guidelines of th
EU
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Abstract - The Bologna Declaration is a document thizsthe The process is steered by bi-annual Bologna
European countries use to accord higher education ministerial conferences, which take stock of the

programs of study in order to successfully competand . s
compare with other regions and to prevent lagging &hind ~ PTO9ress done since 1999 and set priorities for the

in research and development. The paper presents aview  following years. [1,2,3]
of contemporary European experience in high educatin

area as guidelines for redesigning innovations inrpgrams II. THE EUROPEAN HIGHER EDUCATION AREA
of study of future technical engineers regarding Blogna '
Process and High Education Law in Serbia. (EHEA) —BOLOGNA DECLARATION

A. Joint declaration of the European Ministers of
I. INTRODUCTION Education (The Bologna Declaration of 19

On 25 May 1998, the Ministers in charge of June 1999) [4,5]
higher education in France, Germany, Italy and the A Europe of Knowledge is now widely
UK signed the Sorbonne declaration onrecognized as an irreplaceable factor for socidl an
harmonization of the architecture of the Europeahuman growth and as an indispensable component
higher education system, a document preceding consolidate and enrich the European citizenship,
the Bologna declaration. capable of giving its citizens the necessary
The Bologna process was launched after ogompetences to face .the challenges of the new
._millennium, together with an awareness of shared

Education Ministers signed a Declaration in I d belongina t social and
Bologna in June 1999 to reform the structures ofdues and belonging to a common

their higher education systems. Each s.ignator(ﬁultural space.

country committed itself to reform its own higher  The Sorbonne declaration of 25th of May 1998,
education system in order to create overalvhich was underpinned by these considerations,
convergence at European level. stressed the Universities' central role in develgpi
[Furopean cultural dimensions. It emphasized the
creation of the European area of higher education
s a key way to promote citizens' mobility and
mployability and the European Higher Education
rea Continent's overall development.

The process originates from the recognitio
that in spite of their valuable differences,
European higher education systems are facin
common internal and external challenges related
the growth and diversification of higher education,
the employability of graduates, the shortage of Several European countries have accepted the
skills in key areas or the expansion of private anthvitation to commit themselves to achieving the
transnational education. objectives set out in the declaration, by signing i
Pr expressing their agreement in principle. The

countries in 1999 to over 50 countries todayd'reCt'on taken by several higher education

Current members include all EU member statelgeformS launched in the meantime. in Europe has
(Belgium includes Flanders & French proved many Governments' determination to act.

Community), Albania, Andorra, Armenia, European higher education institutions, for
Azerbaijan, Bosnia & Herzegovina, Croatia,their part, have accepted the challenge and taken
Georgia, Holy See, Iceland, Liechtensteinup a main role in constructing the European area
Moldova, Montenegro, Norway, FYROM, Russia,of higher education, also in the wake of the
Serbia, Switzerland, Turkey, Ukraine. fundamental principles laid down in the Bologna

The Bologna process has grown from 2
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Magna Charta Universitatum of 1988. This is of developing comparable criteria and
the highest importance, given that Universities' methodologies;

independence and autonomy ensure that higher |
education and research systems continuously adapt
to changing needs, society's demands and

Promotion of the necessary European
dimensions in  higher education
particularly with regards to curricular

advances in scientific knowledge. development, inter-institutional  co-
While affirming our support to the general operation, mobility schemes and integrated
principles laid down in the Sorbonne declaration, programmes of study, training and research.

we engage in co-ordinating our policies to reach in We hereby undertake to attain these objectives
the short term, and in any case within the first within the framework of our institutional
decade of the third millennium, the following competences and taking full respect of the
objectives, which we consider to be of primarydiversity of cultures, languages, national educatio
relevance in order to establish the European arggstems and of University autonomy — to
of higher education and to promote the Europeagonsolidate the European area of higher education.
system of higher education world-wide: To that end, we will pursue the ways of

. Adoption of a system ogasily readable intergovernmental co-operation, together with

and comparable degreesalso through the those — of non-governmental European
implementation of the Diploma Organizations with competence on higher

Supplement, in order to promote Europear@ducation. We expect Universities again to
citizens employability and the international respond promptly and positively and to contribute
competitiveness of the European higheﬁctively to the success of our endeavor.

education system;

. Adoption of a system essentially based on 1. HIGHER EDUCATION SYSTEM IN SERBIA
two main cycles undergraduate and From the year 2000 higher education
graduate. Access to the second cycle shalhstitutions in Serbia became involved in the
require successful completion of first cycleEuropean trends of reforms and harmonization in
studies, lasting a minimum of three yearsthe field of higher education known as Bologna
The degree awarded after the first cycleprocess. Considerable reformatory activities have
shall also be relevant to the Europearheen launched since Serbia signed Bologna
labour market as an appropriate level ofjeclaration in September 2003. The Law on
gualification. The second cycle should 'eaC!Higher Education (LHE, 2005) provides a legal
to the master and/or doctorate degree as i,sis for full implementation of the Bologna
many European countries; Declaration and the Lisbon Conventi]

» Establishment of aystem of credits- such
as in the ECTS system — as a proper mearfs The three-cycle structure
of promoting the most widespread student The implementation of the Bologna Process
mobili_ty. Credits cquld also be acquired' INwas actually put formally in place from the
non-higher education contexts, includinggcademic year 2006/2007 on. The three-cycle
lifelong  learning, provided they are g cture prescribed by LHE is established in all
recognized by receiving  Universities | iversity  higher education institutions. The
concerned; percentage of the total number of all students

e Promotion of mobility by overcoming below doctoral level enrolled in two cycle degree
obstacles to the effective exercise of freesystem in academic year 2008/2009 is 89%. The
movement with particular attention to: for second cycle of academic qualifications gives a
students, access to study and traininglirect access to the third cycle. The third-cycle
opportunities and to related services; forprogrammes (PhD) started in 2006/2007 in many
teachers, researchers and administrativgniversity institutions. In order to gain entrytte
staff, recognition and valorization of goctoral level programmes, students must have
periods spent in a European contexiceymulated at least 300 ECTS (European Credit
researching, teaching and training, withoutrrgnsfer System ) credits for most study
prejudicing their statutory rights; programmes and at least 360 credits for medical

» Promotion of European co-operation in sciences. Within the doctoral programmes,
guality assurance with a view to students must earn a minimum of 180 credits to

obtain the degree. Doctoral programmes include
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obligatory course work and individual researchrespective quality management systems. CAQA
The doctoral dissertation is the final part of thecarries out quality assurance processes in forms of
study program at the doctoral studies, excemccreditation and external quality assurance of all
doctors of arts, which is an artistic programhigher educational institutions and study
Accomplished scientific contributions are gradedprogrammes according to LHE. During the
according to the number of the scientificdevelopment of the QA system, the ESG
publications, patents or technical innovations. document was utilized as the main source of
information. Therefore, the existing accreditation
B. The ECTS system standards, which do include QA topics, fully

The Law on Higher Education introducescomply with the ESG.

ECTS as the mandatory credit system to be used The HEIs have the legal obligation to develop
by all higher education institutions in all degregntiernal quality assurance systems. The
programmes, for both credit transfer andmplementation of the standards for internal
accumulation. - The ECTS system is fullygyality assurance is in the first place the
implemented in all HEIs. The study programyesponsibility of the institutions. Internal quaglit
contains the elements specified in the LHE. Everyggyrance is one of the themes in the accreditation
study program covers precise description of th'f*rameworks. Important elements on  which
courses and the number of ECTS. ECTS credit§ogrammes will be assessed for accreditation are
are based on the workload students need in ord@fether there is a coherent system of internal

to ag:hieve expected learning outcomes. 60 E_CT&JaIity assurance with clear goals and regular
credits are attached to the workload of a full-timgnonitoring ~ which  leads to  continuous
year of formal learning (academic year) and thgynprovement. The self-assessment report is an
associated learning outcomes. A propeppjigatory document in the accreditation file of
implementation of ECTS based on studengny HE|. Students are involved in the preparation

workload and learing outcomes still remains ¢ self.assessment reports and in the follow-up
priority. Developing, describing and implementing,gcedures.

learning outcomes is one of the main task. Within .
the TEMPUS framework there have been several The external quality assurance system operates
projects involving many HE institutions, where the@t the national level; only accredited higher
application of ECTS was widely discussed. Theducation institutions and study programmes are
Commission for Accreditation and Quality entitled to award bachelor, master and doctoral -
Assessment (CAQA) also provides continuously’hD degrees.
actions to assist HE staff in applying ECTS . _
system. D. Recognition of degrees and study periods
The Diploma Supplement

C. National implementation of the standards and  The Law on Higher Education also introduces

guidelines for quality assurance the Diploma Supplement as a mandatory

Serbia operates an integrated national qualitjocument to be issued by all higher education
assurance system complying with the Standardgstitutions, for all programmes. The DS is issued
and Guidelines for Quality Assurance in theutomatically and free of charge in Serbian and
European Higher Education Area (ESG). AtEnglish and the language in which the study
national level a fully functioning quality assuranc Programme was carried out (if different from
system is in operation. The QA system which>erbian and English). NCHE approved the form of

includes internal, external quality assurance an#€ Diploma Supplement proposed by a special
accreditation is required by the LHE. TheCommission nominated within MoE, which is in

Commission for Accreditaton and Quality @greement with the EU/CoE/UNESCO format.

Assessment (CAQA) is legally responsible forTraditionally, the communication tool towa_rds the

organizing and monitoring the quality assurancéabor market has been the title of the qualificatio

scheme for all HEIs in Serbia. CAQA is formeditself.

(June 2006) as an independent expert body of t  jpint degrees

National Council for Higher Education (NCHE).  The Law on Higher Education allows for joint

CAQA designs standards, protocols and guidelinesyydy programmes organized by more than one
for the NCHE's approval and publication asjcensed higher education institutions. A joint

bylaws and helps institutions in creating theilgegree can be issued upon approval from all
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higher education institutions involved. SomeAssociation of Institutions in Higher Education

higher education institutions in Serbia currentlfyEURASHE), European Students’ Union (ESU),

carry out joint degree programmes with local andCouncil of Europe, UNESCO European Centre for

foreign partners. The percentage of the HEIl$ligher Education (UNESCO-CEPES), European

which are involved in joint degree programmes iAssociation for Quality Assurance in Higher

less than 20%. Future challenges should includeéducation (ENQA).

increasing number of joint degree programmes,

especially PhD programmes. IV. CHANGES IN THE EDUCATION OF TECHNICAL
MOblllty ENGINEERS

The need for a fruitful collaboration between
Hgiversity and industry is a necessity. Universitie
are currently facing a deep restructuring process,
as a result of the European integration, with the
Sqoal of creating the European Higher Education
On the other hand, enterprises need

In order to increase student and staff mobility
several actions have been undertaken at both t
national and the institutional levels, so that al
major universities participate in  mobility
programmes. A great number of mobilities ha
been realized through research projects support nowledge for immediate use in practice, for the

by the Ministry of Science and Technological urpose of meeting the market needs, increasing

Development. There are also some bilatera{FI o : .
agreements on student and staff mobility. Part %i%hg?mggﬂggﬁgﬁssis anedxpgi?eedrat'tgg ;gfvepr?::g

the mobilities is also carried out through various o
international students' associations (of medicinénowledge economy of the 2¢entury and should
economy, pharmacy students, students of technicg®nsider corresponding technical environment,
sciences). Since Serbia participates in Erasmiig0ls and functionalities.

Mundus External Cooperation Window, Erasmus ynjversities need to cooperate with the industry
Mundus and Tempus programmes, students anghd build relationships to develop joint actions.
staff have better opportunities for mobilities. ynjversities need to demonstrate their willingness
Financial support to mobilities is provided byto play the key role, together with industrialists
these programmes. Also, there are some systegnd |ocal authorities. In numerous contacts with
mechanisms for colleagues from other countries tgapresentatives from industry and small local
come to HE institutions in Serbia. Still there aréenterprises we have concluded that increased
some obstacles related to financial support angterest to involve information technologies in the
visa ISsues. production systems and to introduce the economic

National structures which oversee thePased approach in the engineering decisions do
implementation of Bologna Process in Serbia ar€XISt.

in line of major Bologna trends. All the  The cooperation between the Universities and
institutions: The National Council for Higher the enterprises should bring mutual benefits and
Education (NCHE), The Conference of Serbiarhetter outcomes for all partners, in terms of

Research Universities, The Conference of Serbigmproving the quality of graduated students, in
Universities of Professional Studies, The Nationajerms of their preparation for today's and
Team of Higher Education Reform Experts —omorrow's market. The cooperation should enable
HERE continuously supervise the implementatioyevelopment of high quality training materials in
of the Bologna Process, and the Ministry ofadvanced technologies areas, adapting to the
Education is going to re-establish the nationaghanging needs of the society/economy and
BFUG in the near future. ensuring a more effective link between the
The progress has been made towards tr{gndamenta}l and applied research and its transfer
development of national quality assurance systenf)to enterprises. [7]
the implementation of three-cycle structure and of ca technologies are one of the greatest
ECTS, but much more effort is required for thegngineering achievements in the "2@entury.
development of qualifications frameworks and thepeyelopment of information  technologies,
recognition of qualifications. especially computers and corresponding software
Serbia plans measures to improve the activdyStems that made an important support to a
participation in BFUG and cooperation with €ngineer-designer during designing process,
consultative ~ BFUG  members:  Europeanconditioned a new way of thinking in designing
University ~ Association  (EUA)  European Process. Today engineers-designers have a
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powerful tool that assures selection of the bedtusiness and Management. In the period from
solution in all steps of designing process at 2006 to 2009 he continued to carry out the system
particular time and in the particular conditior®]. [ of 3 +2 (3 years undergraduate and 2 years of
aster). Since 2010, teaching is done by utilizing
(240 ECST) +1 (60 ECST) - 4 years of

dergraduate and master 1 year.

Computer methods and technologies of thgl
CAD/CAE type have contributed to an essentially
new approach to the process of designing and’
engineering designing in recent years. The use of Innovated curricula in the field of engineering
computers shortens this process in many wayst the Technical Faculty "Mihajlo Pupin, a step
enabling a considerably shorter development dbrward towards the idea of education of industrial
products along with an immediate saving of timeengineers who will work in an environment
Computers can be used for all kinds ofchanged under the influence of structural and
calculations in  constructing, for graphic technological changes, which speaks in favor of a
representation of the results of work andarge number of new cases that follow the new
indirectly, for managing mechanical systems, e.grends of the concept.

CNC(computer numerically control), DNC (direct
numerically control), including robotics and FTM
(flexible manufacturing system). [9]

The objects that make up this study can be
divided into the following groups:

group objects from basic engineering

The complexity of many of current mechanical disciplines (mathematics, electrical

systems has_ been growing exponentially. engineering, fundamentals of mechanical
Unfortunately, it can be said that, generally, the engineering, basics of mechanical materials,
Serbian higher education system has not kept pace technical drawing with computer graphics,

with these needs. Existing undergraduate and computer aided design, automatic control),
graduate science and engineering programs need , , _ ,
to incorporate more material on engineering ° 9roup objects from mechanical engineering

educational software. (engineering and innovation, thermal
technigues with energy, mechanics,

The issue of quality assurance and control of hydraulics and pneumatics, principles of
education is one of the key issues of modern machine design, production technologies,
educational process. In Western Europe there is a engineering materials, assembly
long tradition of evaluation of educational technology, reliability of machinery,
institutions, caused primarily market forces technology maintenance, design and
operating. technological systems),

Standards of accreditation can be used for * group of objects that give access to the

development and evaluation of programs in all system (systems theory, operations
fields of engineering and the different profiles. research),
They are reported as program results (outcomes of . group management of cases (maintenance
the program) that describe the skills that should management’ electronic busineSS,
have graduates of accredited programs first and management methods and decision,
second cycles, as required by the European management of technology development,
Qualifications Framework. [10] project management),

The concept of engineering education at the « group objects to which education in
Department of Industrial Engineering at the industrial engineering embodies (tribology
Technical Faculty “Mihajlo Pupin”, Zrenjanin, and lubrication, chemical engineering
University of Novi Sad, the basic idea is treated principles to protect the environment,
exactly usable knowledge. instrumentation, cadastre and monitoring,

_ _ , _ machinery and appliances, gas stoves and

Knowledge and competencies acquired in this process systems, solid and hazardous waste,
study program are: basic techniques and process plant, technical diagnostics, air
technologies in the areas of production, process conditioning heating cooling,
engineering, energy engineering, maintenance of environmental projects, protection and
technical systems, environmental engineering, decontamination of the land).

basic economic discipline required to manage
business enterprises; mastering information and
communication technologies required for moderf

All items one semester and carry the
ppropriate number of credits. A large number of
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these cases has the status of the election, which i Improvement of quality of teaching is an
another example of harmonization with theimportant task of any teacher in an educational
Bologna Declaration. This allows the studentgnstitution. The aim of the Bolognha Process is to
according to their interests during the process daissure the qualitative studies everywhere in
education specialize in certain aspects, whickurope.
represents a major shift since the current
curriculum did not contain subjects and student
have their own narrow interests could express |
only after five years of study and passed al
examination, the selection of topics for graduat%
work. This approach will certainly more clearly
define the degree of industrial engineering at the Implementation of the Bologna concept study
Technical Faculty “Mihajlo Pupin”, which is confirms the readiness of our University of
formally protected through the issuance of theontinually working to improve the quality of
Diploma Supplement after graduation. higher education, assess the results achieved and
at basis create the following activities. The enor

: . > the relationship between
itrr:gtjgtr;i(;\llatgggﬁiﬁ'n%tpr?ﬁgss_lfgéﬁzﬁ:zfjuggﬂﬁﬂy%dugational needs and oppqrtunit_ies shquld be a
«Mihajlo Pupins are: continuos process of monitoring, interpreting and

' understanding various aspects of the theory and

» clearly define the outputs of the program ofpractice of education and teaching.

study,

The actual programs of study in universities in
erbia can prepare engineers for challenges they
ill face in an economy in transition, while
ompanies have confidence in engineers who are
ducated in our higher education institutions.

Considering the above, the main advantage cﬁbderstanding

harmonization with European levels of

education (elementary studies - BSc, 44
years, graduate studies - MSc, 1 year) ang]
the introduction of ECTS,

education in accordance with the interest%]
of - a number of electives subjects,

mobility of students and teachers,y
international cooperation - the Diploma

Supplement.
pp 5]
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Abstract - There are many articles today which stress the
benefits of using PowerPoint and slide presentati@nin the
classroom. Many authors believe that PowerPoint sl
show presentation programs provide an effective
approach to both student work and classroom instruton.
However, there is little consistent evidence to sho that
teaching with PowerPoint leads to significantly beer
learning and significantly better grades than teachmg by
more conventional methods. The explanation may lién
the fact that authors of presentations build too muoh
information into the slides. In such cases studenface the
challenge of information overload: meaningful learing
requires that the learner engage in substantial cattive
processing during learning, but the learner’'s capaity for
cognitive processing is severely limited. Instruatinal
designers have come to recognize the need for muidia
instruction that is sensitive to information load. In
designing a PowerPoint presentation teachers should
apply principles for information off-loading, listed in this
paper.

l. INTRODUCTION

technology. Using PowerPoint and slide shows,
you can integrate multiple sources in your
classroom presentations. PowerPoint and slide
presentations hold student attention through the
use of video, graphics and music. Because
students today are so technologically advanced,
tools that involve technology such as slide shows
increase student involvement and interaction.

The usual advantages of PowerPoint
presentations are listed as follows [3]:

1. PowerPoint is fun to watch and fun to make.

2. Used correctly, PowerPoint can accommodate
all learners' needs.

3. It motivates students when wused in
moderation.

4. PowerPoint allows you to reflect on your
lesson and correct any needed changes.

5. You are able to print out what you did in class

PowerPoint should be recognized as a new
communication medium that is fundamentally
changing the nature and dynamic of how we teach.
In 2002, it was estimated that more than 40
million copies of PowerPoint were in circulation
and that “somewhere between 20 and 30 million
PowerPoint-based presentations are given arourd
the globe each day” [1]. Those numbers seem
likely to have grown exponentially since then.®:
Indeed, Parker [2] alleged that to “appear at a
meeting without PowerPoint would be unwelcome™
and vaguely pretentious, like wearing no shoes™

x10.

for students that were absent. Better yet, turn
the accountability on to students and post your
presentations on-line.

PowerPoint is not hard to learn. It is rated
"B+" for ease of use. It should take about one
hour to learn the basics

You can easily input images, media and
recordings.
Templates are
appearances.
You can add notes pages.

They are more exciting than a simple word

built in for different

document or hand written presentation.

In the past three decades there has been a decisive . . :
Master slides make presentations consistent.

shift in the media that have been used t&l'
communicate messages in educational settings. However, Powerpoint presentations also have

We have gone from the era of “chalk-and-talk’; ,umber of disadvantages [3]:

and occasional flip-charts to  overhead;
transparencies and to PowerPoint slides.

2.

. ADVANTAGES AND DISADVANTAGES OF

POWERPOINT PRESENTATIONS

Using PowerPoint and slide shows to teach
offers benefits to both students and teachers.
Technology surrounds students. To reach them,
teachers must use the language they understand:

39

File size can become quite large on medium to
large presentations

Some of the features can be quite complicated
to use and even the simple features require
some getting used to

When at work, you can’t rely on someone
else's computer or laptop to run your
presentation, there are too many software
conflicts and disk space barriers.
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4. It takes quite a bit of time to create a complet@lectrochemical signals. Once information is
presentation processed, an attention filter decides how
5. Some features such as animations angnportant the signal is and which cognitive
backgrounds can distract the audience frorprocesses it should be made available to. For
the actual information in the presentation example, although your brain processes every
blade of grass when you look down at your shoes,
a healthy attention filter prevents you from
noticing them individually. In contrast, you might
Most users of PowerPoint appear to conceivgick out your name, even when spoken in a noisy
their goals as educators to involve merely a on@oom. There are many stages of processing, and
way transmission of knowledge, rather than tahe results of processing are modulated by
promote the construction of knowledge and thattention repeatedly. In order for the brain to
analysis and synthesis of knowledge [4]. process information, it must first be stored. There
are multiple types of memory, including sensory,
g/orking, and long-term (Figure 1).

Ill.  EFFECTIVENESS OF POWERPOINT
PRESENTATIONS

Given the widespread adoption of PowerPoin
the small number of studies of its effectiveness i
surprising [5,6]. Journal articles indicate that First, information is encoded. There are types
students like to be taught using PowerPoint andf encoding specific to each type of sensory
think that PowerPoint presentations arestimuli. For example, verbal input can be encoded
entertaining, that they enhance clarity, and aidtructurally, referring to what the printed word
recall of subject matter ([7,8,9,10]. Several stgdi looks like, phonemically, referring to what the
point to the idea that graphics improve studenvord sounds like, or semantically, referring to
recall [6,11,12,13]. There is little consistentwhat the word means. Once information is stored,
evidence, however, to show that teaching witlt must be maintained. Some animal studies
PowerPoint leads to significantly better learningsuggest that working memory, which stores
and significantly better grades than teaching bjnformation for roughly 20 seconds, is maintained
more conventional methods. A majority of studiesy an electrical signal looping through a particula
shows that use of PowerPoint is not associateskeries of neurons for a short period of time.
with a significant improvement in student gradednformation in long-term memory is hypothesized
[6,9,10,14]. In fact, one study demonstrated @ be maintained in the structure of certain typles
decrease in student performance when thproteins.

instructor switched from transparencies to L ,
PowerPoint [15]. Learning is defined as a permanent chqr_mge of a
human long-term memory. Our capability to
PPT have a greta potential to help teachers iprocess information is a multi-step process which
delivering educational content; however, if useccomprises: perception, attention, selection,
inappropriately, they present a barrier betweenrganization and integration of information.
teachers and students. Many times, students leagéudents are able to understand and memorize the
lectures taking only a small percentage ofpresented material only when they organize
information that teachers have presented in a.clasaformation into a coherent mental structure and
This is because some presentations contain tdotegrate them with previous knowledge.
much information presented in a short time — too
many pictures, large blocks of text, multicoloured
backgrounds, animation effects... In fact, many
characteristics of PPT presentations are in
collision with the way the human brain works.
Design of a PowerPoint presentation should beg
harmonized with the learning habits of human
brain.

SENSORY MEMORY
(1s)

1 B

SHORT-TERM
(WORKING) MEMORY
(1-30 s, 5-% terms)

INFORMATION
INPUT

IV. HOW HUMAN BRAIN WORKS

LONG-TERM
MEMORY
(1 min - lifelong)

The human brain is a complicated, creative
information-processing  system. Information
processing starts with input from the sensory
organs, which transform physical stimuli such as
touch, heat, sound waves, or photons of light into

Figure 1. How human brain stores infornatio
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V. WORKING MEMORY CAPACITY When members of your audience become
Sensory and long-term memory have infiniteconfused they switch off. Their working memories

capacity. However, capacity of working memor have become overloaded _and they have _become
is very limited. Human brain is capable offrustrated. As a presenter, it's not the reaction y

processing only a few terms simultaneously - &/ant. _ ,

few words or a few images or sounds. In his = A growing body of research explains the

article, Miller [16] discussed a coincidenceSCcience behind PowerPoint overload, and lays out
between the limits of one-dimensional absoluté€Commendations to reduce the load. In light of the
judgment and the limits of short-term memory.SCience’ it is up to us to make a fundamental shift
Performance is nearly perfect up to 5 or 6 differeni? our thinking. We have to change our

stimuli but declines as the number of different”0WerPoint habits to align with the way people

stimuli is increased. In order to store sensor}fam

information into long-term memory of our [N designing a PowerPoint presentation, one
listeners, it is necessary to ,squeeze” it throagh Should have in mind the following rules: _
narrow channel - working memory (Figure 2). 1. PPT slide shows should contain both visual

In design of a PowerPoint presentation it is. &nd verbal forms of presentation,
necessary to take into account the limited capacitg: {00 many objects on a slide cause the overload
of a brain’s working memory, thus minimizing the _ Of @ human cognitive system,
possibility of overload of a cognitive system [17]. 3- Presentation should be made in a such way to
Cognitive  theory  offers  theory-based prowd_e students w_|th an opportunity to select,
assumptions about how people learn from words Organize —and integrate the presented
and picturesDual channelds the concept thahe information. ,
human cognitive system consists of two distinct Mayer et al [18] have been conducting dozens
channels for representing and manipulating?f reS(_aarch stl_Jdles on multlme_dla learning — the
knowledge: a visual-pictorial channel and grpotential of using words anq pictures toqether to
auditory-verbal channel. The visual channePromoté human understanding. The studies have
handles information presented to the eyes (such §esulted in a substantial body of research with
illustrations, animation, video, or on-screen text)c/€ar recommendations for multimedia design
The verbal channel handles information presenteffinciples

to the ears (such as narration or nonverbal sounds) Five specific PowerPoint techniques lay out a
pathway for reducing PowerPoint overload, each

of which applies a research-based principle [18]:
1. The Signaling Principle,

2. The Segmenting Principle,

3. The Modality Principle,

et WORKING b 4. The Multimedia Principle,
CX) MEMORY —, 5. The Coherence Principle.
3 c The signaling principle

The usual way of creating a PPT slide is to
start with a title in the upper part of a slide.
However, the title itself does not explain the main
idea of a slide. Instead of writing a title, write
Figure 2. Working memory has a very limited headlinethat explains the main idea of every slide

capacity (Figure 3). Write your headlines in active voice,
with a subject and verb. This process of writing a
VI. INFORMATION OVERLOAD headline will help you distill and clarify your own

Typically you choose to use PowerPoint inthinking about your topic.

your presentation for several reasons:

1. To help your audience tnderstand.

2. To help your audience tearn.

3. To help you to get younessageacross.

But have you ever thought about what
happens when you build too much information
into your slides?
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Better concentration is one of the advantages of
E-leaming over traditional learning

Figure 3. lllustration of the signaling prinapl

The segmenting principle
The “Normal” view of the PPT slide is the

this in PowerPoint is to use the Notes Page view
(Figure 5).

~
z E-learning provides temporal independence
e P of students
z > J\W l
- r__— -
= unnecessary to synchronize schedules, i
= no reasons for students to be absent from classes,
« Freedom to select the time for study increases the sense of control over learning process, |

Figure 5. lllustration of the modality principle

place where you design individual slides. But
when you focus on a single slide, it's easy to pile
on the information which only serves to shut down

The multimedia principle

understanding. You should break up informatio
through your presentation by referring frequentl

People learn better from words and pictures
han from words alone [19]. In a presentationsit i

to the Slide Sorter view (Figure 4). From thiScommon to see a series of PowerPoint slides filled

perspective, you can read the headlines you'v\é’

written and see how your story flows.

mmmmm

PRECMOSTIL
CRRANICENIA ELCENIE

mmmmmm
......

Figure 4. lllustration of the segmenting prifeip

The modality principle

ith bullet points and no visuals besides a logo
and a colored background. There are a number of
reasons we put bullets alone on a slide: they are
easier to produce than graphics and they remind us
of what we want to say when we speak. But for
whatever reasons we use bullets, text alone on a
screen is simply not effective [18]. Instead ofttex
use graphics, which have a far larger capacity of
describing phenomena than bulleted text.

The coherence principle

When we put everything we know on a topic
to a slide in a PPT presentation with an aim to
impress our listeners, we are actually doing the
opposite. Too much redundant information stops
their cognitive ability to process information. One
of the hardest things to do is to keep things sémpl
When making a slide, cut out everything that does
not support your main idea — text that you will
narrate, logos, fancy animations and complex,
multicoloured  backgrounds that have no

Visual overload can be removed by movingconnection with the slide context (Figure 6).

text off-screen, and shifting the processing to the
auditory channel by narrating the content instead.
Mayer et al have established that listening only to
words and simultaneously watching the graphics
on slides leads to 28% higher retention of
information than reading the text along with

watching graphic. The elegant way to accomplish
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Geog raphicMence of E-learning

Study from any place and in any educational institution
Study is not physically limited to school buildings — solves
problem of too many students in small capacity schools

No significant reorganisation of students’ life {tfravel, moving,
leaving jobs) - increases motivation and efficiency of
learning

Distribution of study material is never late

notes

E-learning enables studying from any place
and in any educational institution.

I I R R R TR

Study from any place and in any educational institution.
Study is not physically limited to school buildings — solves problem of too
many students in small capacity schools

Mo significant reorganisation of students’ life (travel, moving, leaving jobs) -
increases motivation and efficiency of learning

Distribution of study material is never late

Figure 6. lllustration of the coherence prineipl

VIl. CONCLUSION

Nowadays, PowerPoint presentations (whiclit4]

should enrich the educational message) a

[

5
becoming THE message, resulting in reduction ol%?
'S

an audience’s attention applied to a teacher
discussion of relevant content. Audience has

problem when it tries to assimilate the same
Q7

a PowerPoint presentation should be a central

information from two different sources at the sam
time. Thus, minimizing of information overload in
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Abstract - The aim of this paper is to present eduation as  technological information and education through
a hehuris_tic model_o_f metPodicaI innov?)tion with spiial_ teaching character Polytechnic (technical,
emphasis on training of team members to work in . L .
emergency situations, where each team member muse b teChnOIOglcal and _CompUter edgcatlon In prlma_ry,
aware of the importance of their work, must know an  Sécondary and higher education, free technical
apply a methodology for finding the best solutiongand feel  activities of students, selection programs, and
satisfaction with the results as an individual andas part of  extracurricular activities through amateur radio
that team. clubs, volunteer fire companies, diving clubs and
Heuristic approach to the problems of teaching in Other —organisations involved in education,
emergency situations should allow team members tome  protecting and rescuing people and property) and
up with the creative process of acquiring knowledgeto  to create continuity in the monitoring, trainingdan
learn to think and develop skills for education. It is, training of future personnel necessary reformed
therefore, such an approach that is not based on paive . .. ’ . L
observation of phenomena and impersonation perfornee Civil Defence and Civil PrOt_eCt"_)n within  the
by a teacher, but establishes an active relationghito ~Department for Emergency Situations, as part of
phenomena of thought and introduces the team member Defence of the Republic of Serbia, trained in civil
in their own research of the heuristic concept prolems (i gocjety institutions in line with new trends in

problems with the range of solutions - in this case" . . -
Digital Communications - a program of operational Europe (education for democratic civilian control

functions of mobile phones "), the function of emegency. over the _mi_”tary- as well as training of personnel
of the existing system and future system 112 that

L needs to integrate the system of civil defence of
- INTRODUCTION local to national level with the system 112 EU),

The contemporary world of the future (post-we approached this study which was just on that
industrial, technological, informational, global) line.

needs people trained, ready and able to use the Thi h id lit d
new complex tools, quickly and efficiently IS approach provides a new quaiity an

acquire, build and apply knowledge of diVersecontinuityin monitoring, training and education of

active and responsible participation in compleﬁéﬁéﬁceengOyiﬁsasnfgesfeargret?heﬁfofrorr ¢ (r:tlr\:(!r
social and economic relationships and processes ’ w prep u

everyday life, especially in emergency situations. ?hdeuyc\?\}ilgg inspecialised military institutions if

Starting from the common framework of
education and training projects designed for thﬁqe

European Union for the 21.century, which | d d d ted f
contains basically: education for life, education f S1'arged €veryday, and unsuspecied Sources o

learning in a democratic society, education forinformation proliferate, data, information and f&ct
developing creativity, critical {hinking and can become irrelevant and outdated even before

discovering talents, education for independencg]ey are used. Heurlstlc_ approac_h to the design of
and freedom in their work, as well as for self- uture system problems in operation of emergency,

education, and training for civil society and broadge{Eks to overcome these problems.
general education, to the successful design of

In a world that is rapidly changing and where
knowledge is been more complicated and
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The personnel of the future system 112 igmergencies) the possibility of finding one or all
collecting information in accordance with the rulegpossible solutions depending on prior knowledge,
on the exchange of information through the list oflegree of autonomy and his creative abilities. This
guestions. On the territory of local governmentsapproach to the problem solving, allows each
(regions, municipalities) may appear all kinds oteam member (personnel for emergency situations)
risks (war, threat of natural disasters such at achieve their best, as weak, average, and above-
floods, large-scale fires, earthquakes, landslidesyverage, ie. talented team members. Installation
epidemics, pandemics, etc..) And technicaproblems with heuristic strategy means that a
accident, ie. Emergency situations that need to bmember of the team is put into a position to
detected in order to take timely measures oidentify, using old experiences in new situations,
protection and shelter for people and property.  knowledge is known to lead to a new situation
(function), discovering new ways of creative

Timely, accurate and precise information in .
roblem solving.

these situations means life. Therefore, to thd staf
working on these jobs, it has been paid specii . Radio Mobile Manually  nvariant
attention ,when it comes to their training, skiil i connedtion communication _phone Computer — turn on dert

handling the most modern and versatile;) ;) ? . ‘ > € ‘ > C ‘ 0
equipment, resourcefulness in emergencies ar
timely transfer of information to the entities | { ) { l

{
responsible for rapid intervention in the | |
aforementioned situations. <> <>

. THETERMHEURISTICS ‘ ‘

"_Eureka" is defin(_ad_ as "I found, | f_ound". ( Solution to the problem or task >
While the term "heuristic" means "the science o.

finding new ways of scientific knowledge." Image 1

Heuristic approach to the problem of the empirica’

search or optimisation method that usually solve

the problem, but there is no evidence thassnematicpresentation of heuristic problem =olving =trateoy
mathematicians and physicists accept. No o
knows whether they will always give the best P gy s 1
answer (solution). While metaheuristics, 51 T
schematic method for finding good heuristics fol—=2o==
particular problems, is a term that often appears | =&
evolution (development) algorithms and logic

Use of available
knowledae
==

Decomposition of the main
to

applications: W === |
"What kind of setup parameters to use in orde M e
to get good results when applying heuristic metho

I Findings and conclusions I

X to problem Y?".

"How do | adjust the parameters of heuristic
to get a better problem Y?".

Image 2

o o o Sistem 112
"Which is better, heuristic X or heuristic Y?". R -

The heuristic modeling involves the creation o
such a heuristic model that has meaning a
represents more originals in one and the sa
model, ie. This model allows the identification of
new knowledge and develop the creativity o
students requiring a level of autonomy with
respect of prior knowledge of each studen
individually (example: Mobile phones in the
function of emergency). The heuristic model is
determined by very few actions during problen?
solving so that leaves the team members (staff for
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Remote start the siren is done by computer or Third Example: IMPLEMENTED MODEL

by mobile phone using the pre-created texUNIT - teaching topics we chose to implement a
message, that message contains: number of units within the chosen curricular

The principle of operation of the system:
Location siren 1 Central system - Computer

theme, contributing to the development of logical-
dialectical thinking of respondents, while the

Type of hazard (eg fire risk), teaching of technical and IT education provides
scientific and dialectical character and orientatio

of the Polytechnic as pedagogical-didactic
SMS messages sent via mobile GSM syster@ategories derived from the goal of teaching the
reaches the receiver proper siren, this messag®ove subjects.

is decoded in the modem and then the deViC?eaching theme: "Electronics and radio
starts RLC Energy Management asynChrO”OUé‘ngineering".

motor siren.

The place of inclusion (eg DVD Nova Crnja),

The protective code of an operative,

_ ‘Unit: "Digital Communications" class.
The operative who sent an SMS message will

get feedback that the siren is set off. Type: Laboratory exercise.

The aforementioned information is receivegEducational level: application of knowledge.

via mobile phones and people who havereaching methods: experimental and laboratory

authorised such personnel on duty outside thgork.
fire station, fire tank drivers or other _ King | . 4 individuall
operatives. Form: group, working in pairs and individually.

If the system is controlled via a computer, ther;rype .Of course: a heuristic approach to laboratory
all events are recorded and stored , EXercises.

The run of sirens (eg siren test first Wednesda-yl/-eaChIng aids: PC, Bim-projector, mobile phone.

of each month) can be pre-programmed 10 Educational objectives: a clear idea about the
years. possibilities of mobile phones and their operating
range of software functions (phone book-"Phone
book" message - "Messages", lists the call - "Call
Sirens with pneumatic control devices Register" Phone setup - "Setting”, call forwarding
- "Call divert "games -" Games ", the tools - the"
Office Tools ", profiles - "profiles", the Internet

Each system is constructed independently, ankiternet ", meeting -" Appointments ", etc.)..

can also be linked together into one integratethtroduction of operational functions that have
system. practical application in everyday life and work of

citizens with emphasis on the possibility of using
emergency sirens for the remote control.

This system can be applied for:

Sirens with asynchronous motors

Educational objectives: encouraging students

— working mood, opposing opinions and acquiring

&Q‘: ] E new knowledge, fostering independence,
L=

systematic, logical reasoning and finding new
solutions applicable in practice.

@aptions officer Creating a heuristic problem

Teacher reminds the students about basics of
@ binary numbers, analog and digital, A/D and D/A
converters, modulation and demodulation of

Location siren 2 Location si&n digital messages, and the teaching of the "Mobile

— — | = phones" and "Basic functions of mobile phone" as
ek F T F the users had to repeat as homework in order to
I\_)—\""_J' ‘I\:\F'_i successfully monitor the exercise. The teacher sets
the questions in the form of a heuristic algorithm
Image 4 to projector, ie. instructional sheet number 2 hwit
the following content:
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LIST OF COURSE No. 2 Users sirens individually checked their driver,
confirm its validity, and therefore the hypothesis.
solve a given problem situation shown at th Ohg tgi?e?]“%es;rse \f[\g'téeen;tl)lléhforgz?r':g;]#i?;givﬁ;
heuristic algorithm. based on facts and data yo '

have collected , and thinking towards solutions tgach other. The t_eacher monitors the work of each
user and leads him to come to one of the least of

problems you try to start a hypothesis (of a . . S
solution to the problem). Today's problem has gll possible solutions to the heuristically conegiv

variety of heuristic solutions, which can beproblem.
observed at a given heuristic algorithm. Your task After checking the hypothesis the siren users
is to aim your hypothesis in the direction ofmake a general conclusion: Proper preparation of
finding as many solutions there are ,thughe driver who leads at the entrance - functional
confirmed the main hypothesis "previouslysoft-keyboard mobile phones causes the safe
acquired knowledge and their proper use imperation of output and its registration in the
practice to expertly practical use of basic mobilaisplay, as well as the practical in effects of
phone functions ie. Its use in everyday life andeducation through the problem solving of heuristic
work." problems in terms of increasing educational
outcomes of implementation of selected options.
of mobile phones Thgrefore, cell phones: have a \_Nhole array _of
options and they are widely used in everyday life
E= = {_; andwork, especially in emergency situations.
| y | v | l1l.  CONCLUSION- EFFECTS OF EDUCATION

| ., H—.—‘ THROUGH THE PROBLEM SOLVING OF HEURISTIC

E ¥
PROBLEMS IN TERMS OF INCREASING

€ RESENJE ZADATKA - PROGRAM OPERATIVNIH FUNKCIIA
k) EDUCATIONAL OUTCOMES

ﬁ‘-g- :C'j Experimental problem was realised in a

H selected syllabus in the field of emergency
situations, suitable for processing heuristic
— approach ,that is conditioned adequate teaching
Image 5: methods, forms and means of work to constantly

] ) learning. Realisation of work in the experimental

*  Experiments performed by the users of sirens. qroyp E1 was carried out through the intense work

«  The activity is aimed at teachers incitement off the soldiers at the civil service, compliancéwi
the siren users on finding new originalCertain stages of work and increased cognitive

solutions and their practical test on a mobileeffects.

phone (any user has your cell phone). The survey was conducted in the Department of

Motivation: thinking in the right direction, to Emergency Management,in the District of Central
continue with new solutions - try to start aBanat, Zrenjanin. The experiment included one
hypothesis. group of siren users and that makes the

experimental group, "Experiment with one

Students set the hypothesis: Based on the maiyperimental group,” where we want to determine
hypothesis “previously acquired knowledge andyo much progress siren users have, in education,

their proper use in practice to expertly practicalp the handling and use of IT in emergency
use of all basic functions of mobile phones, is. It sjyations, using heuristic models of these themes.
use in everyday life and work" subhypothesigy the experimental group, the selected program
placed in accordance with the prior knowledge anglontents were carried out using a heuristic model

motivation of each horn user, to explore newg 5 guide (manual) in that implementation.
solutions previously unknown to him, as well as

the capabilities of mobile phones that they owh. "I As the Dependent variable, experimental
the entrance-(functional soft keyboard mobileStudies have been defined as "teaching the effects
phone) sets the signal in the form of a driver, th€f increased education of siren users for alerting
output-display comes to activating and registeringhe populatlon In emergency situations, by using a
your choices, and its practical implementationheuristic model.” The impact of using a heuristic
Users horn teacher says to check the hypothesi®odel of the effects of instruction in emergency

Today you will learn by going alone ,to try to

The heuristic algorithm of operational functions

‘ Y
‘ 52
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areas reflected in the results of knowledge taists  Target groups of the Public Service to intervene
the siren users. Studying the heuristics inn case of flooding, the level of districts and
teaching, analysis and selection, the choice fer thcounties, the population living in flood risk zones
most propriate content was made , which ensurés the Central Banat District - Serbian, as well as
optimal use of the effects of teaching in the fielcheighborhood counties Timis, Caras - Severin-
of emergency situations, in terms of combiningRomania.

frontal and individual work. GOAL: Create a legal framework in Serbia in

Results of experimental factors were made byprder to achieve superior results: Joined
an action on the basis of the test horn userdieat tintervention procedures and cooperation in case of
end of each lesson or a specific topic. Tdlooding, based on agreements between public

determine the effect of experimental factors cleaservices

in the border zone; A number of

from the results of the final state, ie. quantify o possibilities for protection against flooding due t
acquired knowledge, we took the initial state (whatross-border cooperation;

they already knew users Mermaid) ie. results of
initial conditions that we set at the beginning of
these program areas of the testing sirens. T
experiment included 20 horn users, the arithmeti
mean of the final state Xf = 4.19, the arithmetic
mean of the initial condition Xi = 2.05, therefore,
the average efficiency factors of the experimente}
XF = Xf - Xi = 419 to 2.05 = 2, 14% or the

percentage of CF = 51%. Of course, we did no
manipulate the results of individual siren users b

e

conclude that the clear effect of the heuristlcr
model about 51%, which means that the level oltle
each student - siren user ,increased realization/gg
the end of that lesson. block hours by 51%
compared to the knowledge they had at thée
beginning.

These results may serve as suggestions fei
designing the curriculum for training of personnel
of Civil Defence and Emergency Managemen¥
Division (Civil Defence), local governments,
companies, public companies, associations, medigj
NGOs and other entities in the Republic of Serbia)
in order to create continuity in the monitoring an
training of future personnel necessary reforme
Civil Defence and Emergency State of Emergency,
and education of youth in the spirit of rationaé us [°!
of existing resources, through team work on
joined project that brings together different ideas
of team members - Involvement of all stakeholderg]
from the local level of operational disaster
management (floods, storm winds, droughts, fireé?]
technical and technological disasters, etc..), ang
placing these models in the function of emergencyg;
situations through a demonstration application, to
concrete examples of rational and timely decision?1!
making in the prevention and elimination activities[ |
consequence of eventual disasters that can befa
us. [13]

4
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Better protection of life and property of the
opulation and businesses in the zone; Increased
ecurity quality of life of residents in the regioh
Esc (Central Banat District and parterskim
counties) Increase the speed of the flow of
information between authorities and institutions
volved in the fight against floods; Promotion
ffers for Cooperation the level of districts and
ounties / regions / border zone, and competitive
value of common shares, in case of inability of
4Bcal emergency forces at the district or county /
gional / border zone, on a case by case basis; A
mber of volunteers-volunteers who are trained
propriately,by the heuristic model of teaching
and can be educators of the population.
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Abstract - The elementary parts of the curriculum ard and for the base they took the taxonomies of the
their importance for modern teaching are presentechere behaviorists. The studying purpose is to change

in this work. A curriculum’s circle of one school ad its tudents’ behavior in th iti h t
most important parts that affect directly modern teaching students  behavior In the cognitive, psychomotor

process are presented. and affective field. The teaching and studying
process in the curriculum movement has three
I. INTRODUCTION phases:

The concept “curriculum” appeared in Europe
at the end of the 16 century and in the beginning o _ _ o
the 17 century and it meant the order of the ¢ The teaching and studying realization,
education (the order of studying according to the .  The teaching and studying control,
age). In a modern sense, the concept of curriculum o , _
implies the educational plan and program, and The teacher's aim is to make some “fine” aims
especially, the aims and the results of educatindfom the rough ones that could be realized during
the contents of teaching and educating, th#!e teaching process. In sum, the curriculum
educating methods, the standards of the knowledgBovement asks that the whole planning is
and the educational style. The curriculum include§ubordinate to the studying aims, to establish the
the description of the tasks and organized aatiwiti hierarchy of the whole studying aims and to
that are directed to produce an appropriat€ontrol and value teaching and educating
behavior. Many people who occupy with didacticseffectively.

have written about this concept. One of them The educational system in our country is based
considers that curriculum includes all educationahn the national or frame curriculum. It is a natibn

questions, the others affirm that curriculumgocument that defines the educational system from
occupies with an education and study planninghyrsery schools to the universities. This document
Some teachers that are considered as the defendgfgased on defining the educational achievements,
of the curriculum movement think that Curnculumwhich means the Studying results in accepted

occupies with planning problems. This curriculumknowledge standards that a student will have at the
movement has three main elements: end of his education.

The teaching and studying planning,

* studying aims Il. THE CURRICULUM S SPECIES

* hierarchy of educational aims The curriculum can be closed and then we talk
. the control of the realization of studying about a stable system that gives no possibilibes t
aims. deviations from the set contents, aims and tasks. |

_ ] is not flexible at all and it can be changed only
The defenders of this movement consider thaiccording to a certain law procedure.

didactic practice can be made more effective by _ _ _

the aim as a central category. The education ¢hat i The open curriculum is a very elastic and

directed to the aim has next characteristics: thBexible system. It respects the demands defined by
aims are a constituent part of the curriculum, thé€ national curriculum, but it also respects the

instruments for the aims’ setting must pavhole creative and func_t|onal demands of the user
practically used, and the aims must be clearl§?f the edu.catlonal services: the stuqlent's., parents,
described. The precise aims are not the sufficieffocial environment, and modern scientific views

base for the choice of the effective methods. ThEgularly are involved into the contents that are

success of the studying and educating according gpligated —for example in computer science,

the set aim can be effectively checked (Miler). Thécience and social science.

defenders of the curriculum movement ask the The creative curriculum is mostly related to a

aims to be classified according to the complexitynyrsery school and the program's contents in the
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first grades in elementary schools. His main Ill. THE SCHOLASTIC CURRICULUM IN SERBIA
characteristics are some specific demands and |, our educational system all educational

strategies about how the children should bggiitutions have the curriculum that must be based
introduced into the studying world and howqp, the |aw of the national curriculum. This kind of
cognate knowledge correlate to cognate situations, riculum is defined by the educational
in a functional and interesting way. institutions (schools) whose aim is to satisfy both

The mixed curriculum is planned to have somgommon and specific needs of the users of
special, pretty free defined training course usitie€ducational services. The schools define their own

that are only connected by an educational prograg#rriculum and they decide by themselves which
as a directing document. contents (besides the mandatory ones) they would

: . _ specially develop and in that way be different from
The hidden curriculum (this term has beenyner schools. The process's organization, the

introduced by PhiII_ip chobs) presents the contenf§israrent kinds of work, studying, educating,
that are naturally implied, so there is no need tQgiimating, self-estimating and development of the
define them, or, on the other side, it iS ary,cational values are planned by the school’s
expression of the silent resistance to any kind Qfy,qricyjum. That unity of the process and contents
changes. in the modern school's curriculum can be
graphically presented as a curriculum’s circle.

Making certain a
gquality-vaulation

hE The educaticnal values
and seif-valuation

The educational
methods and means The pedagogic aims

The educational
waork's organisation

and it's holders The competence

studying's results

The educational
work's The educational plan
principles and programme

Figure 1. One model of the curriculum’s circle
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IV. THE AIMS OF THE MODERN EDUCATION

The education is a unique process, whose tagkderstanding.
is to give a possibility to a student to gt{

knowledge, to develop his abilities and to educa
In the curriculum of the modern education
special emphasis is given to the aims of t
education. The modern education’s organizati

the further course of the events can
accepted as an indication of ti
Those educatio
esults overcome the simple memory
he subject matter.

e.

a
ne
DN

beransforms linguistic|
ematerials into
amathematical expressiong

of
-supposes

course of

the furthe
the events
describes the
consequences of tha
development according t
existing tasks.

=

=3

develops from the educational aims, so therefg
in the educational technology a big attention
given to the aims™ setting and realization.

A defect of the traditional education i
generality of the aims. Therefore there are two K
categories in a technological approach to t
education:

Clearly and precisely the aims™ setting up

re 3. Application

ISt is necessary to have an ability to u
the learned material in concre
circumstances and new situations. T|

A student
seuses the concepts and
teprinciples in new

hsituations

Educational process’s correction accordirn
to previous results

There are some taxonomies of the educatio
aims and tasks in a cognitive, affective ar
psychomotor field to realize that. A ney
technological approach to the education demar
for the defining of the aims, which means that
must be completely clear what results the stude
must achieve during the education and how t
teachers could estimate are they achieved or i

nabnstituent parts to clearly see

otality, the connections among thel
V the understanding of the concept of
cpeganization’s principles of the totalit
.Is necessary. The educational results
IBn a higher intellectual level than

Ntategories-“understanding” an

h“élpplication”.
10t

tructure. To calculate the parts of the

5 application of the rules, methods, ) .
concepts, laws, principles, theorigs@PPlies the laws, theories
eyelongs here. In  concrete  practica
he conditions
-demonstrate the right
application of the methods
and procedures
g 4. Analysis A student
This category implies the ability tp -emphasizes the hidden
distribute the subject matter infoassumption

ts
q—notices the mistakes an
nfailures in the logic of]

hdeasoning

-notices the difference
@fetween the facts and th
gconsequences

o

-estimates the importanc
of the data

Although, besides everything, neither a comple
standardization in the describing of the educatior
aims and tasks can be achieved neither
education can be reduced on the reproductio
frames.

Here is one example of the aims™ taxonomy
the cognitive field:

TABLE 1.

The elementary categories of th
educational aims

e
generalized
aims’ types

The examples of theg
educationg

1. Knowledge A student

e- knows the terms that an
tused in educationg
contents

It's a memory and reproduction of th
educational contents of differe
characters.

D

The characteristic of the catego
“knowledge” is recalling during the

ry- knows the concrete fact
methods, procedures

P

te 5. Synthesis

ng he ability of combining the elemen
get a new totality is implied. A ne

N@ the totality of generalize
connections. A creative ability i
necessary for the expected resu
m‘especially for the making the ne
schemes and structures.

oduct can be a report, an activity plan

A student

s-writes a shorter creativ
v essay

1
-suggests the plan of th

. doing the experiments

Suses the knowledge fron
different fields to make 3
plan of solving the|
different problems.

6. Evaluation

An ability to estimate the knowledge
different contents (an artwork, resear|
data) is necessary. The studen

criteria which could be defined b
themselves or by someone else,
example by a teacher. The estimati
reasoning, which is based on cl¢

reasoning should be based on clea

A student

f-estimates the logic of th
chsubject matter's structur
tsh written form

D,

D

[

r
-estimates the compliang
y ; ;
opf the conclusions  with
n&xisting data

@lestimates the importang

defined criteria, is necessary for tl
educational results’ realizing with

reproduction. - knows the elementar
concepts, rules and
principles
2. Understanding A student

The understanding of the worked yp- understands the facts,
content can be seen in a possibility |toules and principles
transform the subject matter from one . )
form of the expression to the other, the Nterprets the materig
translation from one language to the’Sing the language
other, frpm Iinguisti_c form _ to -interprets schemes
mathematical one. The interpretation Oﬁgraphs and diagrams

the subject matter or the assumption|o

1 ¢ Il products starting at th
the demands of the previous categori¢seyiernal quality criteria.

€f different activity's

%

Bloom's taxonomy was
better
process’s estimating, and

effective.
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V. THE TEACHER S ROLE AND THE results in quality providing. The self-estimating
EDUCATIONAL CONTENTS makes the base of the politics of quality providing
The educational program is only in roughin EU. In those educational systems the procedure

indicators in decentralized educational system®f Self-estimating, with eternal estimating, is

and everything else about the choice of th&ccepted as the most effective mechanism to
contents is completely in the school and teacherovide a work quality at school.

power. The didactic modeling of the educational  Self-estimating/estimating includes:

structure is also a very important and responsible _

teacher's task. That indicates that teachers ° thewhole educational system

possibilities are remarkable to influence on the « some parts (for example —all elementary
educational contents. schools)

In a modern school, a teacher is expected to be « individual schools
a person that not only lectures, but also to be a
person that organizes, encourages, estimates, uses
different processes and styles of studying and a On every mentioned level, key areas or their
person who knows to apply certain strategies. Aarts, individual operating parts or individual
good teacher does not oppose to some studenisdicators can be estimated. According to the
influence, because he will realize his role evewolume, self-estimating/estimating can be partial
better if he cooperates with his pupils. Theor global. Self-estimating/estimating is put into
educational practice and many researchers hayeactice to provide work and it is one of the
shown that a teacher who has a good cooperationechanisms of providing a good work quality.
with his students is very successful in his
educational work. ViI.  CONCLUSION
The curriculum includes all the activities and

individual classes or units

The educational content — educational structure

_ has a great influence on a style and approach% periences which are planned for students™ work

the teacher and the student and mediates betwed school and also other activities that are redliz
them. The content defines in a great deal thgnder the school’s patronage and that achieve the

essence of the education and the teacher’s style.vﬁanted development of the students. It is different

teacher chooses the aims, tasks and methods of Fﬂ%m the educat|onal program and plan by 't§
work depending on the content. volume. The curriculum includes the tasks

description and organized sequences directed to
VI. ESTIMATING AND SELF-ESTIMATING produce a certain behavior. It is aim directlyhe t

Self-estimating/estimating means own practicé"llms of the studying.
and own work, analyzing what and how has been REFERENCES
made. The aim of the estlmatlng/self-e_st|mat|ng I$1]  Voskrsenski Kosta,Didaktika, Tehnicki fakultet"MijlwPupin®,
the advancement of the work quality of one  Zrenjanin,1996.
educational institution — school. Our educational?] Colin J. Marsh, Kurikulum, Zagreb, 1994.
system is open for the experiences of thosB] Miladen Vilotijevi¢, Didaktika, Beograd, 1996.

systems which have longer tradition and positivé! \éij eﬁi‘:;egg%‘f’ P. Spasojevi Savremene didakie teme,
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INFLUENCE OF INFORMATION SYSTEMS
ON QUALITY OF TEACHING PROCESS IN
HIGH SCHOOL EDUCATION AT THE
REPUBLIC OF SRPSKA TERITORY

N. Dali¢

Faculty for traffic engineering, Doboj, Republic ®fpska
djalicB@yahoo.com

Abstract - Using information systems in high school informations about important activities in

institutions increases significantly efficiency ofthe work, connection with students' educational process
decreases usage of paper documents and also decesas _ . . . . .. e
numbers and risks of errors. On the other side, it with which mformat'onal_syStem '_S 'nCIUded _'n
increases the control over entire system by providg ~SMmall number of educational institutions which

accurate and relevant informations which contributes to  own that kind of system.

making quality leadership decisions. Observed fronthe L .
information point of view, information systems cosit of Based on the fact how it is projected and

set of methods, activities and resources harmonizetb  realized, system enables accurate and relevant
make realization of certain goals possible. EDIUS informations which provide following of

informational system, which is in use in high schds at the ot ; :
Republic of Srpska teritory, proved to be very efftient realization of educational process, and making

and provides improvement of quality of both teachiy  Significant decisions, and also prO_VideS high
process and educational institutions. standard to teachers and students during education

in the area of making, storing and exchanging

I INTRODUCTION informations and knowledge.

In current educational system from our Using information system in high school
surrounding, information science and infromatioreducation increases efficiency of the work and
systems have large significance. Informatiorflécreases usage of paper documents, number of
systems spread through all areas of school worRTors and also increases the control over entire
from administrative work, communication, System. This informational system provides
archiving data in electronic form, to use ofaccurate and relevant informations for observing

information systems in educational process. teching process in high schools and making
) . ~ decisions about it.
International Federation for Information

Processing — IFIP defines information system in I
the following way: , Information system is a
system which collects, stores, processes and _ _
delivers informations important for organization Information system is compact set of elements
and society, so that they are available and usabfor.collectlr)g, storlng, processing anql distribotio
for anyone who wants to use them, includingOf mform_atlo_ns. Busm_ess_ _subject_s, different types
management, clients, empolyees and everybocOf organizations an_d |nd|V|o_IuaIs in contemporary
else. Information system is an active social systeiSociety depend on information systems in leading

which can but don't have to use informatiorth€ir operations and activities, maintaining
technology.“[2] competitiveness on the market, offering different

services and advancing personal abilities and
Information system of high schools presentcapacities, and also by availability to new
total information system of high schooljnformation technology. Providing different
educational institution and it is mainly based orhyman activities information systems influenced
usage of information technology. society changes, made everyday actions faster and

Information system of high school educationinfluenced structure of system and subsystem,
enables consolidation and grouping of allchanged methods of offers and demands of

CONCEPT AND USAGE OF INFORMATION
SYSTEMS
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products at the market too, and even understanding Methodology of projecting information systems

and approach to work3]

Information systems, from information point of

includes modeling of process, data and resources,
and also applying to system of any kind.

view, present set of methods, procedures and Developing usage of information systems in
resources coordinated in such manner to heleducation it is achieved:

reaching certain goal. Activity of every
information system can be divided on the
following main parts:

« Data collection .
e Data processing,

e Storing of data and informations

« Distributing data and informations to users.

Information system consits of two functions:
informing function and documenting function.

Observing from system approach point of view
"Information system presents organized set of
methods, processes, and operations for collecting,
storing, processing, transfering and distributing
data inside one organization, including equipment
used for those purposes and people who do those
activities." [1]

Working  within certain organization
information system provides to it relevant
communication as within itself and with its
surroundings. Because of that, condition and
assumption of existence and development of any
organization is to have at its disposal custom-made
and adequate information system in which all
procedures and methods of information activities
are analysed and elaborated. Depending who does »
the activities, information system can be manual or
computerized, that is supported by information
technology. If people do those activities then that

Establishing modern educational system
which is adapted to needs of information
society,

Development of digital educational
resources,
Teachers' knowledge for wusage of

information technology,

Increasing the level of knowledge and skills
for usage of information systems with wide
population,

Knowledge for usage of information system
at work place in a manner which will

increase level of efficiency, improve work
quality and provide better jobs,

Intorducing modern concept of e-studying
and open distance studying,

To make information system integral part of
educational programmes, educational
programmes and teaching processes
adapted to needs of information society, and
teachers trained for modern features of
education,

Developing concept of education and
studying during entire life,

Including society groups with special
educational needs, which includes acquiring
knowledges and skills form the information
technology field.

organization has manual information system, and Developing of information system according to

if those activities are done by modern
informational technologies, then those
organizations own computerized
system.

principles of life span includes such process which

_ >“goes through sequence of successive processing
informationphases, where ending one phase starts the next one
and where in-between phases there is strong

"Information system supported by informationconnection. [5]

technology is information system which includes
usage of computer technology." [3]

lll.  INFORMATION SYSTEMSDEVELOPING
CONCEPT

Activities of planning, projecting and
realization of new or modification of existing
information system includes development of
information systems.

dizajn

Picture 1. Development of the life span of inforibatsystem
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With this process system analysts, softwaréecause of parents’ every day insight on their
engineers and programmers create and buileducation.
information system for business subjects.[1]

IV. USAGE OF INFORMATION SYSTEMS IN HIGH
SCHOOLS ON THEREBUBLIC OF SRPSKA TERITORY

Foundation or the base for efficient leadership
in education presents educational information
system. Information system is the most important
part of the organizational-pedagogical system of
the school. By realization of educational
information system information presumptions for
leading and developing information system are

improved. Like any other information system, high Ag a part of this system there is a module for
school information system should providepinistry, based on which, responsible persons and
collecting, transfering, processing and storin@dat institutions have accurate information about
the same as distributing informations to users. Ihanagement of certain school institution at any
that way, improvement, development andjme. Based on that module ministry can control
modernization of educational process is ensuregqachers’ work and collect different statistic
and it is also possible to lead educational systemeports about achievements of the classes sorted by

Picture 3. Web site of electornic journal

with more quality. various criterias and to follow activities of the
With development of modern technologiesté@chers.
comes to development of new communicational e paecapcen Koy OCHODA LIKDTA VO AP GARA YA 1

and presentational tools. When specialized
software packages appeared they made organizing
both, management and deucational process easier

to the great extent. 4 o i
I3, fogeh boawan | concrn jean
In high scools on the wide area of Republic of B4, 1 i
I 5. fesh-Craponh Tajs O nammanTe
Srpska (30 schools at the moment) EDUIS S e
information system, which includes wide range of L s P T
activities of high schools’ institutions, is in use o S ST
[ R e— (w0 oy ———
B9 11 Koapoust Asaconanp 2
ministarstv

prosvete nastavnid|

izvestajrada cojskolskojgodini

Picture 4. Preview on teachers module

nastavniplaniprogram

By using information system in high school
education teachers have great advantage
comparing to teachers who haven't yet switched
e on this manner of organization in education.
Module for teachers in educational information
system makes logging grades in class journal and
following students’ absence from the classes easier
to the great extent. Teachers also write subject’s
Faster and more efficient communication withcontent in electronic class journal and required
parents is achieved by using electronic clas§00ks, and based on that students are allowed to
journals, as unique practical solution for pargats S€€ €lectronic form of certain subject's annual
have direct insight to students’ achievements?lan. [4]
grades, behaviour and absence from classes. UsingBased on the experience of the teachers who
electronic class journals also has major influenc@se information systems for all sorts of records, i
on students’ opinion about education and presenfs proved that saving time, human and other

to them additional motivation for better grades anglesources is the main advantage of introduction of
fewer number of classes they didn't attendinformation systems.

spisakkandidata? isu-pryi’ ucenid

sekretarijal
drustvenih
delatnost

obavestenje o foditeljskom s F4P4fE ©
informadgijeo-ucenik.

roditelji

Picture 2. Data streaming diagram of high schdolrmation system
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Preparing statistic reports for teachers’ councils Education of Doboj's high school teachers,
is made easier for teachers, and there is alssho were not educated enough for usage of
possibility to get already written diplomas at theeducational information systems, is previously
end of the school year, which means they dontlone. Education was organized on initiative from
have to write them manualy. schools and Republic of Srpska Ministry for

Usage of information systems in educationeducmIon and culture.

itself is seen through increase of quantity and
quality of levels of knowledge and skills of V. CONCLUSION

teachers who use information system in their Need for introducing information system is
work, and also through higher level ofseen through possibility of covering all
individuality of studying, or that is in studentsinformation streams in managing educational
independece when working. Accuracy in makingsystem, in accordance with tasks which are done in
tests, giving possible answers, simpler and moréhat system.

accurate correcting errors is increased and it is
given higher and easier possibility of following
students’ results and progress during high scho
education. [4]

Form information systems is expected to
rovide base for executing different assigments
§Ind demands which users put on the system. That
arises need for complex and efficient information
It's noticeable that among high school youthtechnologies needed for creating, building and
this type of education motivates students, makefsinctioning of information system.
subjects’ content more interesting, creates faster

d lonat d devel udents’ In the nearest future, high school education
and longterm memory and developes studentyy, 4 pe adapted to changes in education, which
self-initiative when working.

were made by the influence of information
Parents module can include informations aboutechnologies. Equipping schools presents the first

parents meetings, and what is very important altondition for usage of information systems for

existing problems can be found out through thisdvancing teaching process, which should be one

module. Based on that, parents, at any time, hawd the main goals and assigments of every school's

insight on all informations about their child’s management.

education, with easy and visual interface for usage

L L . REFERENCES
At the municipality Doboj teritory there is no
P. E. Jaroslav: ,Projektovanje informacionih siséén2007.god
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LIFELONG IT TEACHER EDUCATIONAS
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Abstract - New challenges imposed on education devthe generations are accustomed to multimedia
need for training and professional development oft$ information display, and if they are they do not

employees. The modern conception of education reqas . .
continuous training of teachers to solve everyday appear in such a way, probably will not be

problems and adapting to change. Teacher training OvVercome, and the teacher's role today is more

involves changes in specific knowledge, abilitiesskills,  difficult than it was in earlier decades.

attitudes or behavior in order to prepare for bette .
performance of the present work. The new generation At the present time, the teacher has the task to

accustomed to the use of modern ICT (information and "create" young people who will be trained to
communication technologies) to accept the informatin in recognize and solve problems, to come up with

new ways. Teachers need to enable these students tonq,y “go|ytions and new discoveries, people can
present information in an appropriate manner. This &

possible if teachers are trained and qualified to se ICTs ~ €asily adapt to new technological and other

and open to lifelong learning. changes that will be empowered to choose and the
decisions that will be able to communicate with
.~ INTRODUCTION others, be collegial, aware of yourself and your

The continuous development of sciencedbilities.

technology and society in general, requires a To create such a person, the education is
steady lifelong development and educatiomecessary to introduce major changes. Consider
professors. Although modern technologies enablge fact that only 80% of primary current to do
the acquisition of knowledge, skills and abilitiesjophs that now may not exist, and will use
outside of teaching, contemporary analysis Ofechnology that we are yet to come. Therefore, we
education point out that the teacher is veryyst turn to reforms in education. What reforms
epicenter of the formal education of studentsspoyld be made in education, are best able to
However, the role of teachers today, and his 603ssess the teachers themselves, because, as noted
position of the last century has dramaticallyahove, teachers are the epicenter of formal
changed. o _ _ education. Only motivated teachers can establish a
Each new generation is increasingly reliant omyyality education system, a result of such a system

modern technology, and is their way of viewingjs invaluable, because it "create" high quality,
the world has become different. Modernfiexible and confident young people.

generations are accustomed to a different lifestyle

the way we receive new information, the way they To understand the present status of educ'ation
master the material and so on. and teachers must be taken into account that in the

_ _ previous period, the percentage of spending on

From this angle frontal form of teaching, theeducation in GDP was in decline. Today's average
modern generation can'not represent knowledg@acher salary is the best illustration of the aloci
that dates back to the example. Plato and Aristotlgtatus and reputation of the teacher. Many years of
as it once was. The fact is that this knowledge iy wages and poor working conditions have
valid and incontestable, but the frontal method ofesulted not only in loss of motivation, but also
teaching does not help in acquiring, understandingorruption. Moreover, the number of teachers who
and ultimately use them. work extra jobs, they engage in other activitieat th

Since our time is characterized by numeroud)@ve nothing to do with teaching, and feel no need
varied and often radical changes in all spheres & desire to use at least part of their free tioe f
human life it is necessary to make changes in tH&aining [7].
field of education. For coping with these changes, This work will be exempt issues that are being
the mere possession of ready knowledge may ned|d in the work of Prof. Dr. RuZice Rosaadind
be enough for the education of youth. Modermer colleagues, because the situation in the
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country, where education has not changed muckeacher training and upgrading, career, it is glon
but the emphasis placed on information angbrocess that involves itself in a variety of plashne
communications training for teachers. system capabilities that enhance the professional
growth and development of teachers.

[l. EDUCATION TEACHER

In recent discussions on the role and status Qf Professlonal .growth a”‘?'. de.velopment of
the teaching profession is more and more about tﬁgﬁtchers, increasing teachers |mp||e§ awareness of
professional development of teachers, not abou! dl?ctétir]o?mvgl an?ealrnnixlhat V\rlgzegsn ”Sfc;?evfsict)?];
education or training teachers. Maybe someon g P ' :

will think it is a game of words, however, this evelopment has been defined and consists of four
view is fundamentally changing the concept OFomponents [12];

view of the teaching profession, to his further < The first phase begins with the compulsory
education and training. period of education and internships, and this

. , phase is completed by passing the exam for
The most powerful driver of the company's the license. In this way, officially confirmed

education and requires the application of the ability of teachers to be able to do the
innovation in order to quality work. In recent ygar job alone.

in Europe and the Republic of Serbia there was o _
promote lifelong learning and lifelong learning. * The next phase of the training, conducted in
One of the strategic goals was promoted in Lisbon accordance with the Rules of continuous
in 2000. year, to Europe until 2010. in this area, professional development and acquisition of

becoming "the most competent and dynamic teachers, tutors and associates [11], which
knowledge-based economy" [5] states that a teacher, counselor and an

associate has a right and duty to pursue
A society that teacher's a set of social and advanced training, and facilities obligation

human capital, leading to economic prosperity of to ensure the realization of those rights.

the country [10]. The indisputable fact that

"knowledge is power" (Bacon) is connected with The third stage is_ the monitoring and

evaluation system. The goal of monitoring

th(nT fact that science a_nd technology continually is a modification, improvement,

going forward, and imply that one should improvement of practice. It is therefore

constantly be formed and has a stake in society. necessary to evaluate not only the results
Formal education is limited, regular, but also the process that led up to them.

Evaluation is the basis of intervention
actions. The results that come after the
evaluation we used as a concealer for
further work.

hierarchically structured learning, which leads to
the acquisition of certificates and diplomas in
primary, secondary schools and colleges.

Informal education is unplanned, individually,
personally initiated the most education. Acquired
pursuant to the everyday experiences,
socialization, reading books and literature, development of teachers, active

commqnication with other p_eople, monitoring participation in planning and implementing
educational programs. Sometimes referred to as education, development of professional

accidental learning or learning by doing. autonomy and developing and improving

Non-formal education is organized and planned the quality of the educational system.
facilities that take place outside the formal syste Obtaining the title of the institution is
of education (seminars, training courses ...). €hes gg\S/Z'Iglemen‘ing] q athrl(i)ggtri]on Ogrigeoi\sl:ggag
are activities that encourage individual learning, in pracr?[ice The Iavl\cl)pprescribes four titlegs
the acquisition of different knowledge, skills, which teaéhers may or may not need té)
attitudes and values development, activities that

| ¢ led . acquire: pedagogical advisor, mentor,
are complementary to formal education. instructor and senior adviser to pedagogical.

The last stage makes progress through the
acquisition of title, which aims to provide
personal  support and  professional

In general terms lifelong learning and ey geterminants of professional development
professional development is the development ok5: is a continuous process, systematically

people within both her professional role and in th%lanned lifelong, complex dynamic model of
framework of formal and informal educaﬁon'coopera:[ion between a number of different

Professional development is a broader concept of
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institutions  (schools, colleges, professional computer or any other technological invention.
associations, etc..), That takes place in schouls aln contrast, the teacher must critically examirle al
the students and in collaboration with colleaguesaspects and select those teaching methods that
because teachers are key players of qualityould best be used to direct students toward
education. M. Vilotijeuvt stated that the school asindependent thinking and reasoning, they included
a peaceful and relatively closed oasis othemselves in the application of modern
knowledge must grow into an open researchechnology or not.

station in which the young acquire and continually A teacher in his work must achieve a balance

update the knowledge [8]. between tradition and modern trends, between
The teacher is the one who directs the activitiewhat is in teaching already proved successful and
of students, in other words, learning is managedvhat was imperatively required. What the teacher
Despite the fact that the individual learningis more relevant and pedagogically qualified, to
activities, teacher's role is to motivate studentdiim will be easier to determine what it is that
help them build their own learning style, each oheeds to be changed, and what to preserve in his
them is progressing at a pace that suits him argrevious work, because the only objective and
themselves come up with new knowledge. In thigritically evaluate their own work, teachers can
context the use of modern technology offers greahove forward.
opportunities, both in terms of rationality and
efficiency of the educational process and the segSt
in terms of both teachers and students.

Improvements to the teacher in his work to
ablish, should not only assess the pedagogical
aspect but also in terms of improving the spiritual
M. |CT TEACHER EDUCATION process that occurs as a result of communication
nd interaction between teachers and students and

Most teachers in the Republic of Serbia had
etween students themselves.

moderate attitude towards the use of moder
information technologies in educational process. From the standpoint of sociology, a man is
This problem is deeply rooted in the social systerdefined as a social being, and is one of the most
of the Republic of Serbia, because most of themportant task of every teacher to teach students
faculty's mission to “"create" educators in theibasic social and moral norms, and to teach them to
educational curricula, IT is only the first year ofrespect and accept their peers as equals, and
study. Lack of computer literacy is not only prevent any form of discrimination. Which implies
represented among future teachers, but it occurs thiat student’s must continually develop tolerance,
the primary level, which does not represent thand teach them the culture of discussion.

true path to further education and upbringing of
future generations. Well-known statistics that ar . . S
perforn?ed in the Republic of Serbia, and th?echnology in teaching, because the question is:

results of the computer literacy of students arg > much —growth can lead to technical
: P y ?mprovement of the quality of life and the
devastating.

socialization of children, when Serbia was the
Technology is, as noted above, progress andiggest trend in the use of social networks? This
become an integral part of everyday life. Created question in turn and many others, such as: Do you
computer on which the last century could not evemean the technical progress and moral progress;
dream of, and the Internet has become the worldAs technical progress reflects the value systeen in
largest library of human knowledge, and someiven society? etc..
teachers still refuse him, holding fast to the old
beliefs and traditional forms of teaching.

This task can be contradictory application of

The key issue for teachers is: How
their knowledge to make stimulatory for the

Most teachers spend many hours trying talevelopment of thinking in students, to connect
teaching fact that it is best to learn, not tatheoretical knowledge with practice, and that & th
surrender, because certain subjects are best tauglest way for students to get interested in the
using computers and different programs. material?

However, it should be noted that the teacher Although the answer to this question is not
does not expect the modern tendency to benique, the solution can be found every teacher. If
imperative to continue. Just the right choice othe teacher is familiar enough with the abilities
teaching methods can provide mastering, whichnd interests of students, the only thing he needed
does not mean that the teacher must always apgiyr the realization of the goals is motivation and
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good knowledge of teaching methods to turn your V. CONCLUSION

ideas into action. Thus, for gxample. blackb'oard A teacher must never forget that the process of
full of formulas in chemistry or physics gaching primarily interpersonal relationship tisat

simulations can replace or videos On yoUfgarning through dialogue and understanding, for
computer, and these same examples will be MugBaching and learning process are the unique
clearer and more comprehensible. design of the spirit, growth and development and

The fact is that teachers can't ever resighose who teach and those who teach. New
modern technologies, and new generations whigchnologies should encourage teachers to apply
are accustomed to the standards of modermodern methods that will enable them to rebuild
technology, but they should join. This statementhe relationship between teachers and students,
does not mean that the teacher should change th&ich may seem a motivation for both sides.
entire organizational and methodical way of
working, but only to the continuous professional L _ o o _

. . S[1] Alibabi¢, S., Ovesni K,Upravljanje profesionalnim razvojem
de_\/elo_pment’ trymg OU'F new teac_hlng method »  nastavnika", Inovacije u nastavi br.2, d&teljski fakultet,
objective self analysis and finally draws Beograd. (2005).
conclusions that the new teaching methods givil Biekicl’& D, Eiekift,,ll(\/l, Du?jk';l\/larlldié, lé f&’imqvic’, T'tTorﬁén’:”

.. sar, ,Karakteristike proresionalnog delovanja nastav! 0s
better results or not. Training of teachers should ez inovacijama2008,
not only mformal_but als_o _formal and Createq 3] vodic za uvdenje u posao nastavnika razredne
system of professional training for work, education  nastave,Brograd, 2005.
System INSET (|n_Service Education for [4] Ivi¢, 1., PeSikan, A., Antj S.,(2001),“Aktivno ucenje 27,
. Institut za psihologiju, Ministarstvo prosvete os@a Republike
Teachgrs), _ des'Qn_ed as an Upgrade_ of for_mal Srbije,Ministarstvo za prosvijetu i nauku Crne GoBeograd,
education, innovation knowledge acquired during  2001.
training for the job of teachers, and improvements] Maglksvi?, Darko, Cizzglm. {-inzog)ZSOOS)c:j NFO u Evropi-
. P . . ublikacClja, poseceno . marta . go
of skills and abilities, the application of knowtgs publracta. p naria <048, 9t o
. > . . K . [6] PeSikan, A., (2002),Profesionalni razvoj nastavnika-Sta je tu
and practlc_e. Sefika A“bE‘blemphaS'S on skills novo?", Institut za psihologiju, Filozofski fakultet, Beagt
and experience exchange in the process of 2002
professional development. In the INSET-a id7l Rosand R. i saradnici, (2001),0Obrazovanje i profesionalni
hi d fi f . | d | t of razvoj nastavnika — Predlog promena(2002-200&)iipa za
achieved continuous protessional aevelopment o obrazovanje i usavrSavanje nastavnika, Beograd1200

teachers [1]. [8] Vilotijevi¢, Mladen, Vilotijvic, Nada (2008): Inovacie u
. . nastavj Vranje, Univerzitet u NiSu
Professional development of teachers in th http://www.reformaobrazovanja.org/VODIC_za_unapeeg§_r

implementation of IT can be reduced to a certain ada_nastavnika_i_skola
organizational forms within the INSET-a (training, [10] ,Studija stanja i pravaca razvoja, Regionalnog reenta
courses, seminars, training, counseling, ggrorgénentno obrazovanje'Masinski fakultet Kragujevac |,
experlmental classes, distance education - E [I1] Pravilnik o stalnom strucnom usavrSavanju i sticarmyanja
learning, professional references and informal nastavnika, vaspitaca i strucnihsaradnika, ,Slsmjka RS", br.
forms of education), it is necessary to enable thez] ;‘I"?"F’“ '556’?005 belc, Jasmina, Rado. Petery.i(4006)

. . asnja, snezana, DeliCc, Jasmina, Rado, Petery.i :
tgacher and the use of computers In teaChmg’ {6 Strucno usavrSavanje, iskustva edukatore za edikato
discover all the advantages that technology offers, Beograd, Kanadska agencija za medunarodnu razvajsr

and to use them in the best possible way. partner
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Abstract - Informal learning does not have the this way, developed societies necessarily become
appropriate status of the generally accepted meases learning societies
referring to education. The informal learning valuesand '

methods are less present than the principles valuesnd Education is obliged to follow the most
methods presented by schools, faculties and univéiss. innovative information technology achievements

The expansion of the information technologies dt technoloai The basic task of
development and application in all spheres of sodie and 1o use new technologies. € basiC task o

demands a new, wide and versatile knowledge, whid to _edL_Jc_ationaI SYStemS_ is to _ensure that every
say that the formal learning can hardly satisfy all individual develops his potential, becomes capable
:“diViFiuaL and S%Cia' ”eec:s_- %” the Ort]hef hand, imfmal - of using his knowledge and of improving it, selects
earning has not been exploited enough. what is important within a certain context and
Due to everything that has been stated, it is necesy to .underst'ands what he h"?‘s Igarned.'SoIvmg _th|5 task
explore in detail the degree of students’ informatn IS not simple but one thing is certain-changing and
literacy and the factors that affect the level of tidents’ adjusting educational contents, approaches,
information_ literacy. Are these factors educational g ctyres and strategies, including the inclusive
institutions, family, peers, the Internet, mass-meid,...? Do h d . . hich lead
the informal learning and particular educational adivities approach to students are starting points which lea

that help you ‘learn without noticing you are learring’  towards solving the task.

have an impact on students’ level of information teracy . L. . .
and to what extent? The basic objective of introducing the

contemporary technology into an educational
I. INTRODUCTION environment is to facilitate obtaining knowledge
Contemporary revolutions in science and®nd 1o make that knowledge lasting as much as
technology have given rise to outstanding changé%.oss'ble; It erends both on financial opportusitie
in all spheres of society. As a civilizing process@nd subjective factors — lecturers and students, on
informatization has an impact on all segments ofis volition and capability of dealing with the
life and work, including the systems of educationcontémporary technology.

Many scientists believe that the contemporary |t is in human nature to be intimidated by
education is not sufficiently oriented towards thentroducing innovations and to resist them. It is a
achievements and attainments of the informatioRatural fear of changes, convictions referring to a
and communication technologies (ICT). Thereforepegative effect of those innovations and to
numerous political and pedagogical strategies hawg/ercoming the ‘obstacles’ which go along with
been implemented in order to acknowledge anghnovations. This is exactly when it is necessary t
validate informal education and learning, in withinenrich learning by applying contemporary
the European Union and European Council, agchnologies but also to open the door of informal
well as within the cooperation of these twolearning, so that the gaps in the area of possgssin
European institutions. skills are fulfilled, which makes knowledge and
Commerce development tendencies havékills visible. This is how the students’ motivatio

shown that education and creation of humaf® affected in a positive manner because by
resources are among top priorities of nationa@*Plicitly recognizing what people can do, one can
strategies and policies of social, economic an§XPerience his own values. To a great extent ICT
technological advancement. Constant changes Will contribute towards making the obtained

society and economics, a rapid development inowledge up-to-date, developing, exploratory
science and technology and especially th@nd technological. Simply, today both students and
expansion of modern and postmodern technologifcturers have to know how to use contemporary
forms represent a highly educated population thdP€thods and technologies in the sphere of
is capable of successfully participating in sociafducation.

processes and using the available technology. In
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Within  an information-oriented society been implemented in order to acknowledge and
teaching methods have to improve the teacheriglidate informal education and learning, in within
and student's ability to use the power ofthe European Union and European Council, as
information. Teachers should always point out thevell as within the cooperation of these two
importance of a high quality of information. European institutions. The fact that using Tablet
Students should be taught to make a distinctioRCs in the world (the USA, Japan, China, India,
between a fact and an opinion. The key lies in thBouth Korea) has become a reality the best
ability of evaluating information, establishing its testifies how much attention in the world is pad t
value in comparison to other information and inmnew educational technologies, i.e. their applicatio
establishing authenticity and modernity. Is therén teaching. For instance, the Ministry of
any space for informal education and informaEducation of South Korea has published a plan to
learning for teachers and students? Currently, thdigitalize all school books until 2015. The
informal learning does not have the status oMinistry will provide free Tablets for children
generally accepted measures referring teoming from poor families.
education. The informal learning principles, values

and methods are less present than the principI%hiCh appears in various documents of the
values and methods presented by schools, faCUItiEﬁropean Union, points to three basic forms of

ta;ncdh#gl'geirs;t'%sévgf ﬁqxgrinzr?g (;f tr}i;?{gr:n}ﬁt'g%ducation in the contemporary society — formal
g P PP ucation, informal education and informal

spheres of society demands a new, wide a aming
versatile knowledge, which is to say that the '
formal learning can hardly satisfy all individual A. Formal education
and social needs. On the other hand, informal Formal educationis conducted in specialized
learning has not been exploited enough in ouschool institutions and after this process an
country. individual obtains a certificate about the
It is equally important that students possesguallflcatlons gqlned. Formal education is
both information and informational literacy, theregulated by particular legal acts and knowledge
knowledge about these sorts of literacy and howd Skills are obtained according to a plan and

The term ‘learning in different life contexts’,

important they are for education today. program that has been determined.in advance in
accordance to established education standards.

[l. LEARNING IN DIFFERENT LIFE CONTEXTS- Knowledge is gained gradually, depending on the
LIFE-WIDE LEARNING age and this is why it is divided into grades and

In Europe contemporary flows in the sphere oflegrees (primary school, secondary school, higher
education strongly promote ‘learning during wholeSchool and faculty). Prime characteristics of
life’ — lifelong learning but also learning in formal  education —are:  high level of
‘different life contexts’ — life-wide learning. The institutionalization, equality on the level of
ambitious strategic aim of the European UnionPrimary education, varied secondary and tertiary
proposed in Lisbon in 2000, suggests that Europducation which enables specialization in various
should become ‘the most dynamic and competitivkinds and levels of qualification. The basic
economics based on knowledge’ until 2010. Tlisadvantage of formal education is its inertia
put it more simply, it should get closer to theade Pecause it adapts more slowly to society changes,
‘Europe of knowledge’. Both younger and elder-€- it does not follow rapidly all the change_s in
people should be encouraged to use opportuniti§9ciety and development of new educational
for their own improvement in and out of a schooft€chnologies.

context. B. Informal education

Every kind of learning which leads towards a The Europe’s new educational area represents
higher rate of employment, personal developmengn affirmation of lifelong learning and linking
more active attitude in society and understandinfprmal and informal forms of education via
contemporary European values should be valuedeveloping programs of good quality.
and acknowledged. In this context, thanks to its

flexibility ‘and ability to respond to rapid and or its own nature results in its not being able to

intensive changes of ‘Growing Europe’, Informalkeep track of the development of new discoveries.

learning has a significant roIe._ In recent YealSrharefore, informal education’s purpose is to
numerous political and pedagogical strategies have ’

A consequence of the formal education inertia
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make formal education complete and to give us thi&elong, voluntary, unplanned and spontaneous; it
opportunity to access all those contents which ar@ppears through interaction with friends, parents
inaccessible through formal education or whickand media, without any special plan or structure.
are completely intact; such as various courses imformal learning represents a combination of life
specific skills and practical business skills, selfand learning and it relies on systemic and
improvement etc. However, there are numerousumulative aspects of everyday experiential
similarities between formal and informal educatiorlearning.

— both are based on a bipolar process of teaching
and learning with lecturers or teachers, and O ¢
teaching contents. Due to the lack of a sufficientl
effective model of flexible formal education, in
some cases, informal education is the one th
narrows the 9ap betwe'zen”the _eéxisting - an rmal education and informal learning is that
necessary education, scientific disciplines an

wishes of vouna peoble. Informal education iSormal education invariably implies teaching,
young peopie. whereas this is not the case with informal learning
conducted through activities such as course

; Th contemporary high-tech societies informal
seminars, lectures, conferences, workshop

different tvpes of training and volunteerin EVen?(—barning can take place in various environments
yp 9 9- uch as libraries, museums, scientific centres,

2 o0t otarica grcens an mass e, and on of e
yp ost exploited resources of informal learning is

should be like, there has to be a frame withi

which it can be conducted, as well as the aims ar?(qe Internet,

tasks which have been prepared in advance and The strategy and concept of learning has

which are to be followed and adapted to a targdiecome a major baseline for social, state and

group. Exactly due to the differentiation of educational policies in the world. Its realization

education contents, it has to be flexible in otder depends on individuals’ qualifications for

suit all students. What is typical of informal operating in an informatics environment,

education is that students have to take part isethopossessing skills of finding, selecting, evaluating

courses, seminars etc. voluntarily, and usually @nd using information timely; in other words, it

does not depend on the age, experience or previodgpends on information literacy.

education. A lecturer has to be a trained and

competent person and his/her role is not just . INFORMATION LITERACY

teaching but also there has to be an exchange of The fact that the International Alliance for

experience and skills between them, and studeniizformation Literacy (IAIL) was formed in 2003 at

have to learn through practical work, so that thosthe suggestion of the Prague Conference of

who are learning become active factors of th&xperts on Information Literacy the best shows

learning process. how much attention is paid to information literacy
in the world.

As opposed to formal and informal education,
ormal learning does not have to be conducted
consciously, and it often comprises educational
ctivities that help you ‘learn without noticingwyo
e learning’. The substantial difference between

C. Informal learning

According the EU Commission (2000): One of its objectives is to allow the exchange
of research work and knowledge about

“Informal learning is a natural part of everydayinformation literacy between nations. The
life. As opposed to formal and informal educationjnternational Alliance also believes thifelong
informal learning is not necessarily intentional,learningis a basic human right and that her final
and therefore it can be recognized by individualgoal is the usage of information literacy in ortker
themselves as a contribution to their knowledgeffer the opportunity to take part in the
and skills."[5] information societyto all people, so that they can

which every individual gains attitudes, valuesAlliance are the Institute for Information Literacy
skills and knowledge from everyday experienc®f Australia and New Zealand (ANZIL), with its
and educational influences coming from the?@seés in  Australia and New Zealand

environment.” [6] (http://www.anziil.org/) European Network for
_ . . Information Literacy (EnlL), with its base in the
Informal learning, also known as ‘life school’ gyropean Union

is the oldest way of acquiring knowledge andttp://www.ceris.cnr.it/Basili/EniL/index.htrl
skills; it is something natural in everyday lifé.id
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National Forum for Information Literacy (NFIL), 4. A student learning independently is

with its base in the USA (http://www.infolit.oxg informationally  literate and  seeks
NORDINFOIit with its base in Scandinavia, information in accordance with his own
SCONUL (Society of College, National and interests.

University Libraries) and Advisory Board on

Information Literacy with its base in the United 5 A student learning independently is

informationally literate and understands the

mtr':goll;)v(/nww sconul.ac.uk/groups/information_liter mportance of lnerature and other creative
p: . -ac.ux/group forms of information.
acy)

A student learning independently is
informationally literate and strives to being
successful when seeking information and
obtaining knowledge.

The concept of information literacy developed
along with the advancement in information and
communication technology in the early 1970s, and
the term was first used in 1974 by Paul Zurowski,
who was the first man of the information industry 7. A student contributing positively to the

at the time. On behalf of the National Commission intellectual development of a community
on Libraries and Information Sciences in his report and society is informationally literate and
he defined information literacy as ‘an efficient understands the importance of information
exploitation of information in a problem solving within a democratic society.
context'. [1] 8. A student contributing positively to the
The American Library Association (ALA) says: intellectual development of a community
“In order to possess information literacy, a person and society is informationally literate and
has to be capable of recognizing which particular behaves ethically towards information and
information is needed and afterwards, that person information technology.

has to be capable of finding, evaluating and using 9

, X - A student contributin ositively to the
the information efficiently.” g P y

intellectual development of a community

Finally, in 1989 the U.S. Presidential and society is informationally literate and
Committee on Information Literacy published a participates effectively in seeking and
report which even more pointed out the creating information. [3]

significance of information literacy by defining it In 2000 the Association of College and

as ‘the ability to recognize important information,Research Librarians (ACRL), a branch of the
and also to find, evaluate and use it eff|C|entIy_ ‘American  Librarian Association,  published

once again pointing out that information literasy i Information Literacy Competency Standards for
‘a skill necessary for lifelong learning and for igher Education thereby providing five

creating an informed and prosperous citizenry’. [2 tandards and a significant number of indicators

In 1998 the American Association of Schoolregarded as best way for the implementation and
Librarians (ASSL) and the Association forevaluation of information literacy programs after
Educational Communication and Technologyfinishing secondary school. The five standards are:
published Standards of Information Literacy for
Students which presented nine indicators which
can be used by secondary school librarians and
teachers when defining an informationally literate
student and determining the influence of <« An informationally literate student

An informationally literate  student
determines the type and scope of
information on his/her own

information literacy on independent learning and approaches the information needed
social responsibility: effectively and efficiently
1. An informationally literate  student * An informationally literate student
approaches information efficiently and critically assesses information and its
effectively. sources and incorporates the chosen

information as a part of his/her own

2. An informationally literate student assesses
knowledge base and system of values

information critically and competently.
An informationally literate student, either

3. An informationally literate student uses et
as an individual or as a part of group,

information precisely and creatively.
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effectively uses information in order to resources of informal learning is the Internet and
reach a particular goal is assumed that a great number of learners have
student gained knowledge about ICT outside of formal

understands numerous economic.  le ducation. Particularly, it should be highlighted
. . + ®9%hat, due to the inertia of formal education, there
and social problems which surrounds the

information, thereby approaching theman enormous necessity' to get information and

and using 'them ‘1 an ethical and IegalknOWIedge about ICT in other ways, because

manner _school_ contents do not completely follow
' innovations in the sphere of ICT.

e An informationally literate

In 2007 the American Librarian Association
broadened and altered the standards that should
followed by librarians. The addition published is
Standards for the 21 Century Learnerand it
tackles several types of literacy: information,

The problem of information illiteracy, as a
Gbal political and educational unit, has caught
many educational systems unprepared by posing
the question:"Now what?” How can an enviable
. : . . level of information literacy be reached? One thing
technological, visual, textual and digital literacy is certain, informal sources and informal learning

These literacy aspects are organized within fouzgtre unavoidable because it has become evident that

principal objectives which would enable studentsformall education is no more capable of keeping up

to “use skills, resources and means’, to explorewith the development of ICT and fulfill demands

Ehmk n a C”t'cfal way and ob‘Fa.m knowledge”, to for quantity and quality permanent education.
make conclusions, reach decisions based on facts,

apply their knowledge in new situations and create As soon as possible it is essential to provide the
a new knowledge base”, to “exchange knowledganswer to the question:"Can the incorporation of
and to contribute to the development of dnformal learning elements into formal education
democratic society in an ethical and productivedr the implementation of particular educational
manner” and to “strive to personal and aesthetiactivities which make you ’learn without noticing
development”. [4] that you are learning’ into school contents result
reaching an enviable level of students’ information
\A CONCLUSION literacy?”
During thelr lives all people leam consmqgsly Moreover, it is also necessary to determine
and subconsciously and they have a Iegltlmatﬁ

. . : hether and to which exteribformal learning
necessity to have their Iear_nlng acknowledged an fects the level of students’ information literacy
supported everywhere and in every form.” [7]

i.e. to determine whether using informal sources of
A constant and accelerated development iknowledge contributes to increasing the level of
science and technology, especially the expansistudents’ information literacy.
of modern and postmodern forms of technologies,
represents a highly educated population who iFea
capable of participating in social processeg
efficiently and of using the ICT available, i.e. a
population which is informationally literate. The
educational trend of today is characterized b
striving for flexibility, individualization; it crates

Hence, we have to continue tackling informal
rning, we have to continue exploring it andsit i
erious scientific work that can explore the
possibilities of realizing the aforementioned
educational units and that can provide the answer
Yo the guestion:”"Now what?”

a necessity to learn anywhere and at any time REFERENCES
throth formal and informal education and[l] Paul Zurowski (1974): The Information Service Eowiment:
informal Iearning, Relationships and Priorities. Washington DC: Nadion

Commission on Libraries and Information Science
Educational institutions have to focus onpz
information Iiteracy on all levels. This demands http://www.ala.org/ala/mgrps/divs/acrl/publicatibmkitepapers
. . . . Ipresidential.cfm
commitment to learning during whole life and the . - . -
. . . . . . 3] American Association of School Librarians and &ssociation
ability to discover and identify innovations for Educational Communications and Technology, rimfation

necessary for keeping up with changes. Literacy Standards for Student Learning", 1998
. . . [4] American Association of School Librarians, Staxdafor the
Informal learning is a very important 21st Century Learner, 2007.

educational process and we are witnesses that(s II_EurOP_earl Corgrgg(sziggogmoo)iggzMemorr]?tnd/l;m onb tll'rfgl

: P earning. . p://mww.bologna-
great number of learners are learning in informal 005063 de/pdf/MemorandumEng.pf
contexts. Furthermore, one of the most exploited
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Abstract — Rabindranath Tagore (1861-1941) is globy
recognised as a poet. His poetic endeavour however
personal did not miss concerns for education devegiment
for all, the intricacies involving his contribution to world
education and uneven reputation notwithstanding...A
holistic mode of understanding the civilian space hiat
would relate to questions of identity, relationshipand the
possibilities of human survival itself was crucialfor him.
Viswa-Bharati University, his brainchild, was concéved
with such a conscious mission to personalise eduiat in
an atmosphere where the world would make a home ia
single nest. The ‘open education’ it offered was an
alternative to the crisis the system of education as facing
during the heydays of colonialism. Today, under théorces
of globalism we are having similar uncertainties, uled by
conflicts of race, class, nation and gender. In whdollows,
the essay while interrogating the need to engage rou
understanding with Tagore’s legacy into the global @ena
in the context of today’'s world, will show that
personalising education and open education did not
oppose the thoughts of East and the West regarding
science and humanities. The conclusion will show dh
maintaining allegiance to human ties influence the
boundary of education and vice versa providing coritions
for world citizenship.

I. INTRODUCTION

achievements as a poet or his poetic imagination.
It is to stress the fact of the dehumanising e$fect
of modernisation on educational system, which
served as an inexhaustible source of incessant
profit during the colonial times; and the
opportunities and responsibilities he had accepted
from the hands of the modern time. In a letter to
William Rhothenstein (who introduced
Rabindranath to W B Yeats, Ezra Pound, Brtrand
Russel, H G Wells, George Bernard Shaw and
many other scholars and intellectual of the time)
who obviously urged the poet to stay away from
politics Tagore wrote on"6October 1920:

| have nothing to do directly with politics; ...
But politics is not a mere abstraction, it has its
personality and it does intrude into my life where
am human. It kills and maims individuals, it tells
lies, it uses its sacred sword pfstice for the
purpose of massacre, it spreads misery broadcast
over centuries of exploitation and | cannot say to
myself, ‘Poet you have nothing to do with these
facts, for they belong to politics’. This politics

“He alone sees, who sees all beings asssumes its fullest diabolic aspect when I find all

himself”.

This link from thelsha Upanishad forms the

its hideous acts of injustice find moral support
from a whole nation only because it wants to enjoy
in comfort and safety the golden fruits reaped from

central line of the essay “The Centre of India
Culture"— a prepared speech of Rabindranat
Tagore (He was the first Asian to win the Nobel The obvious gap between human civilisations
Prize for literature in 1913and his first major that was created through colonialism and its binary
effort to define Viswa-Bharati University to India nationalism and on the other hand an opinionated
and to the world in 1919This lecture was brahmanic education style which also indulged in
delivered by Rabindranath Tagore in 9 Februargasteism could only be filled up by what | have
1919 in Madras, India. It was the first majorcalled as the ‘open education’ system. In this
lecture of Tagore in English on what should be theéespect education of the mind was essential. That
ideal of education in India. The lecture was firsttcannot be achieved through any cut and dried
published by the Society for Promotion ofmethod, not by rote learning, but by widening the
National Education, Adyar, Madras (1919)... relationship— to see all human beings as his own
. . .'self and not as some ‘other language
To read Tagore Jus_t as a p_oet,_ thus, is t%ommunity. In an extended motto for the
suppress  an early voice contrlbutlng toward%niversityTagore wrote:
global consciousness through which | call ‘open
education’. This is not to discount his

bject degradation of human race. [1]
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Viswabharati represents India where she hasome particular race to which they belonged but
her wealth of mind which is for all. Viswabharati for all mankind When the science of meteorology
acknowledges India’s obligation to offer to othersknows the earth’s atmosphere as continuously one,
the hospitality of her best culture and India’shtig affecting the different parts of the world
to accept from others their best. [2] differently, but in a harmony of adjustments, it
knows and attains truth. And so, too, we must
know that the great mind of man is one, working

The differences between the East and the Wethrough many differences which are needed to
during the time Tagore inhabited were on the riseensure the full result of its fundamental unity”.
yet he was optimistic that human society has not

reached its limit of moral possibilityt is with this hilosonhy of “truth”. which according to Tadore
conviction he declared that “we must createIO ophy ’ 9 agore
is realised through man, that Albert Einstein paid

opportunities for revealing the different peoples t .
one another’. Viswa-Bharati becomes antrlbute to. As the above passage reveal Tagore was

experiment in which an aggregate of individuals oia defender of human bonds and thus “the state of

different civilisations and traditions “learned to.reaIISIng our relationship with al’ [3], was

live together through a wider relationship Oflmportant for him. TheUpanishadi(_:principaI to
humanity® as Katheleen M O’ Connell puts it work together in a common pursuit of truth — to

Connell has elaborately studied the evolution ofe?\ll':fsgfbg:;;%nizf Sgsﬁzeolfn?:;gdzghégti?:al
the Tagore’s thoughts and ideas on education. Tﬁ%]mmitments Althouah. his pursuit were steeped
epistemological significance and complexities o OMmmitments. 9N, pursuit were P
the scientific inquiry that Tagore's ideal OfWIth inspirations which were primarily internal

education development project suggests will be thfence personal), and the philosophy was imbibed

present focus. Viswa-Bharati embodied what it i fom the ancient Upanlshad he was never
called living beyond the boundaryThe Viswa- opposed to the creative aspects of modern science

Bharati experiment was done on a “world-wideair:jd r:in:lilrr;e? oge?“;;) :Xtrﬁg:ﬂ;gif!:iin;ﬁ; ifs'egfe

basis”, and not on the basis of loving one's ow acts to Tapc))/re gRather science was aybroader

country that nationalism/colonialism/imperialism. agore. ' : ) )
nterpretation of facts from which he devised his

promoted. It was not done, like, in the closed ) .
“Laboratory School, the school where John Dewe edago_gy in both _conceptual_ and practlca! terms.
' ducation of the mind, primarily (not exclusively),

[the American Educator] conducted his path-.n this respect was important for him. Although he
breaking experiments in democratic educati0|1(|j.d fFI)I P ific f | ' i 'gh
reform” [4]. Tagore’s university experiments were Id not follow any specific formula to elicit the
inspired initially by the ashramic tradition of compl_exmes of the Inner-outer dlchoto_my, science
ancient India. But he soon realised that that Woulgor. him rendered a wider perception of the

L . : niverse. This new philosophical discourse of
limit its geographical boundary and that the 'deélcience, which formed the basis of Tagore’s

and practice of students learning and assimilatin§ . . : A . )
- R . xperiments with Viswa-Bharati, finds articulation
their learning in joy would become static. The.n his bookSadhan#1913)

growth of the school-university was his constant
engagement. It offered the common meeting “In India men are enjoyed to be fully awake to
ground where the home and the world convergedhe fact that they are in the closest relation to
and where there were no questions of conflictinghings around them, body and soul, and that they
interests. Visvg the world started residing in are to hail the morning sun, the flowering water,
Bharat India and vice versa. That is preciselythe fruitful earth, as the manifestation of the eam
what Visva-Bharati's motto is:Yatra visvam living truth which holds them in its embrace. Thus
bhavatyekanidamThis is translated as: “Where the text of our everyday meditation is the Gayatri,
the world makes a home in a single nest”. In his verse which is considered to be the epitome of
words it offered the place, “where we can workall the Vedas. By its help we try to realize the
together in a common pursuit of truth, shareessential unity of the world with the conscious
together our common heritage, and realise thaoul of man; we learn to perceive the unity held
artists in all parts of the world have created fermtogether by the one Eternal Spirit, whose power
of beauty, scientists discovered secrets of thereates the earth, the sky, and the stars, ardat t
universe, philosophers solved the problem ofame time irradiates our mind with the light of a
existence, saints made the truth of the spirituaionsciousness that moves and exists in unbroken
world organic in their own livesnot merely for continuity with the outer world”.

. TAGORE S IDEAL OF EDUCATION

It is this scientific bent of mind and the
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This open and the inclusive approach that hisonflicts of the time and by applying the basic
pedagogy reflects suggest a possibility of thénsights into science to bridge the gap between the
process of survival in difficult political times wh  East and the West through education he dedicated
the shadows of the present tend to blacken thas pursuit of truth to the cause of common good.
light of a possibility of its fundamental unity. We A conflict raged in his mind as to how far he was
must remember that Tagore's life was roughlyto devote himself to his work. It caused a deep
coterminous with the historical fact of colonial anxiety for Rabindranath Tagore. The struggle
rule and more precisely with the rise and falllid t between the inner and the outer has manifested life
British Raj. Thus the approach which is essentiallyn its various forms and Viswa-Bharati University
holistic also suggests the complex ways oby transcending a narrow course of Nationalism,
analysing the profundity that underlies the‘the territorial demon’, laid the foundation of
philosophy of maintaininghuman bond across world citizenship in the divided world in the early
cultures as briefly suggested above (which is alstwentieth century with an objective of enriching
found in almost all of Tagore’s writings) and thehuman civilisation and realising the self
often contradictory aspects of narrow necessitiesimultaneously. Rabindranath Tagore did not
that confine a man in ‘a prison house’. Theysubmit to the violent rule of the machine (which
emphasise on the need to relate the everyday wittias of benefit of the few), and thereby he laid the
the eternal unknown for when a man does ndbasis of liberal education as well. His poetic
realise his kinship with the world, he lives in aendeavour in this regard was personal, but that did
prison house whose walls are alien to himnot miss concerns for education development for
Amartya Sen’s influential observation on what heall in an era of colonial repression. In brief, by
calls “interpretational epistemology” is usefulmaintaining allegiance to human ties Viswa-
here. He writes, “While Tagore was totally Bharati University influenced the boundary of
opposed not only to ignoring modern science irducation providing conditions for world
trying to understand physical phenomenon, anditizenship. It is important to engage our
particularly critical of giving ethical failuresrale  understanding with Tagore’s legacy into the global
in explaining natural catastrophes, his views omrena in the context of today’s world especially
epistemology were interestingly heterodox... Thidecause the security of basic human rights is still
is, alas, not the occasion to discuss this engaging jeopardy.
issue further. We could ask for clarification as to
the sense in which “realisation” is being used.

Some would compare Tagore’s position with(t] Marylago 277-278

certain recent philosophical works on the nature gf! Dutta &Robinson 1995:220

reality, particularly Hillary Putnam’s argument 1 1o e roes. pr0. - Meeds e
that ‘truth depends on Conceptual schemes and it [4] Rabindranath Tagore: Envisioning Humanistic u&ation
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nonetheless “real truth”. at Santiniketan (1002-1022)
http://www.asiaticsociety.org.bd/journals/Golderbijae_vol/ar
Il. CONCLUSION ticles/

Although Tagore was deeply immersed with
the “truth of the spiritual organic”, his ideals nge
often of a wide range that transcended the linfits o
a concretely personal. He was aware of the
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Abstract - Knowledge and use of information techna@gy  the environment in which it is used but it's also

is considered one of the main forms of literacy. Fahese changing it from the basis.

reasons it is necessary to apply information techhagy in

the teaching process in elementary and high schoolBhis Every student should leave the school as a
way it will enable all students to acquire IT literacy. In computer literate person, which means that the
addition, information technology can be used in the ’

implementation of research activities carried out g student know hQW to le?‘m’ because they know
students, to present and publish results of their wrk, how knowledge is organized, how and where to
preparing presentations, creating databases, using find the necessary information and how to edit
spreadsheets, e-mails and other communication seeés.  them and use the information found in such a way
In addition to basic concepts of IT in education, tis

composition presents the pedagogical aspects of per that others can le.am from them. Then we (.:an. say
teaching. We also compare the traditional and moder ~ that the student is prepared for a whole lifetime

model of education system.As an example of use of learning because it can always find the information

information technology, we will specify e-learningthat is  for any task or decision with which to meet, and it

appointed into the site of the Technical Faculty "Mhajlo is well known that a man learns while he was
Pupin" in order to provide preparation for the entr ance alive

examination in mathematics for high school students
In the educational process it is important to
|~ INTRODUCTION establish a system of primary education, which
For many years, often talks about therefers to the knowledge and skills of computer
application of information technology in teachingliteracy, as well as the application of information
information technology as a good basis for theechnology in teaching and learning. Teachers
creative use of knowledge. Computers, the Internghould be trained for carrying out educational
and multimedia are an integral part of theprojects in the field of IT in learning and to
educational process for students to be active usefigonitor trends of frequent changes in information
of information technologies, which have becomeechnology, which is an essential process that
an indispensable element in the development @fannot be ignored. Also teachers must be trained
society, in order to be prepared for their dailg.us in the recognition of knowledge using information

Knowledge and use of information technologyteChnc’logy to promote independent learning and to

in the modern world presents itself as elementar§ontinue sel-improvement.

form of literacy and culture, equally with the  Recent research has shown that computers are
knowledge of reading, writing and calculation.effective teaching tools that facilitate the cohtro
There is no doubt that the use of informatiorvegulation and management of teaching and
technology significantly facilitates learning andlearning through constant feedback. Computers
work for which the entries and significant changegrovide faster and more efficient emission,
in education. transmission and absorption of knowledge, which

Equipping schools with modern equipment and/lows a new prg_anizatio_n of teaching that is
information literacy is one of the priorities of closer_ to the |nd|v_|dual_|nterests of students.
educational reform. The organization and’eaching and learning with computers are more

methodology of teaching also need to make radic&ffective than' traditipnal learning because stuslent
changes in the way that will be in defining the@® Progressing quickly and the knowledge they
educational objectives and to take into account th@® more durable. Application of information

new opportunities provided by technology,t€Chnology in  teaching encourages  the

internet and multimedia. It is not only improving 4evelopment of traits such as imagination,
memory, independent learning and builds
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sensitivity to problems, openness, flexibility, Information technologies are not limited to use
independence in work and tolerance. In just one generation, but are fully availablextio

Computers can be used in almost all subjectg,eOple of different age groups.
and most schools have already formed specialized When the work of preparation for teaching, in
classrooms for performing multimedia teaching. ltwhich modern technologies have an important and
is necessary that teachers through professionattive role, it is often forgotten or poorly mebét
development programs acquire or improve theieducational and methodical. People who are
knowledge, skills and abilities to apply planning these facilities are often put into the
information technology. Today, the success of ITbackground students where these facilities are
in education depends largely on the knowledgentended.
skills and abilities of teachers, which includes th
use of computers in data handling, communicatioBa
and problem solving.

Information technology has become an integral

rt of any education system to support teachers in

the performance of traditional teaching or as a hew
The introduction of IT in education brings method of teaching.

many benefits some of which are quality

educational program, increasing the speed of |l TRADITIONAL AND MODERN MODELS OF

Studying and information about important EDUCATION SYSTEM

concepts. The teacher should be visited equally to Traditional education is based on a model

all students, helping them to progress at the pageproduction of knowledge, which is the basic idea

that suits their abilities, to thereby develop edtt of static transfer knowledge from teacher to

thinking and individual progress in acquiring andstudent. Here the student is a passive recipient of

expanding knowledge. knowledge.

Il. TEACHING AND LEARNING On figure 3 [1, 14] we can see the transition

From the pedagogical point of view student isbetween traditional  teaching ~ paradigm  and

in the center of learning and teaching. In thergu modern.

1[1, 12] is shown on the didactic triangle clasi Internet service WWW (World Wide Web) has
relationships of students, teachers and teachirgjlowed the establishment of thousands of systems
content. that apply advanced information technology.

If given access to observe the special poinMuch of't'hese syst_ems had limited the I(_earning
: . E)pportunltles for their work based on a static view
where technology occupies a means of Iearnln%f teaching content
we get supplemented by didactic triangle as in g '
Figure 2 [1, 13]. By introducing information technology into the
teaching process was changed to current methods
@ of learning and education, and required new
methods. There are different types of learning
V' \ depending on what is taught, the characteristics of
J s the person who teaches, but also the person who
teaches. Knowledge is the value that an individual
® ® acquires learning and what is different from person
to person. Everyone thinks differently and adopt
different data in certain situations and depending

on achieving personal growth.

@ 4

Figure 1: The didactic triangle: students, teaghareiiculum content
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Figure 2: Additional didactic triangle: studentsachers, curriculum
content and technology

Figure 3: Crossing the traditional teaching paradig a modern

Learning is an activity which the individual
reaches a relatively permanent change in his
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behavior. The changes depending on the Intoday's development there is still a system in
information received and processed. It is importantvhich the material is divided into tightly defined
to general understanding and ready to bring thsections where teacher teaches and the student
level of personal experience. listens. This is not a good way of functioning,

The term "learning” is much broader than theespemally now that we live in times where we are

term "education"The term "education” can be information technology at your fingertips. The

defined as deliberate, pedagogically designed arE:qducatlon system should aim at the center instead

. . : L being a student teacher. On figure 4 [1, 16] is
organized learning experience or an individual tha hown a araphical comparison of two models of
is reflected in increasing knowledge and skills. grap P

the educational system.
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Figure 4: Comparison of two models of educatioriesyis

Teachers today have to master modern methodsdividual needs of students, it is easily notideab
and technologies in education and to complemerhat the most effective and most economical way
and improve on a daily basis because we hawe achieve this use of information technology.
withessed a rapid development of information

technology. Information technologies play an important

role in all stages of learning for both studentd an
Today's education should be placed in the neweachers with a new role to support them.

framework in line with the needs and abilities of L .

the individual and the circumstances in which the Resources that provide information technology

learner. If proarammed oroperly. computers havéa" be used in the implementation of research
. It programmed properly, P %ctivities performed by students. However, it is
the ability to make individualized orders.

essential that students have clear goals and
Teaching and learning are very complexoutcomes so that all their efforts concentrated on

undertaking. A teacher has to balance anthe analysis and use of information collected and

optimally deploy all the elements that are essentido solve problems, to avoid unnecessary waste of

for the task of learning. In addition to makingtime.

teachers are important factors for successful

teaching and the students' experience with thge

topic being studied, his general knowledge, th able to present and publicize their work in an

student response 1o technolo his emotionacrtereSting and attractive way, with indirect
PO - gy, s evelopment and elements of competencies that
state, sex, his willingness or unwillingness to

cooperate with other students and more will _be very useful in the future. In this case in
' particular comes to the fore the advancement of
I\V. APPLICATION OF INFORMATION knowledge and skills to use business application
TECHNOLOGY IN TEACHING AIMED AT STUDENTS ~ Packages, such as Microsoft Office. The use of
Jrograms that are an integral part of business

A new teaching paradigm is focused on th . . :
student. The student is placed in the center whiI%plOI'C"’ltIons increases the relevance of learning
' ' and makes it possible to put it into context.

in the environment are resources for learning:
According to all the student-oriented and included Specific examples of active use of information
the phrase - resources for learning. technology by students are:

Also, IT can be a useful tool to help students to

As one of the basic functions of teaching aimed < prepare a presentation in support of
at students that are learning shapes to suit the presenting the results of student,
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e creating a database to collect, sort and us
the data collected,

e using a spreadsheet as a tool for efficien
operation,

« use of the Internet as a resource for finding Lol L,
needed information,

« use of E-Mail and other services for Enextpe
communication within the student teams.

= @ ERNGRAN

In the near future, its place in schools will take
the software to track student progress that coul
significantly affect the motivation and directioh o o e
interest of students. Various questionnaires, Figure 6: Start e-learning video
quizzes and self-checking applications allow,
students to receive feedback on their progress, b

also to improve until we achieve satisfactory
& e g
results. ® e

- e T e
ot * Rgn

F*Rariaval

-] s

V. ELECTRONIC TEACHING AS AN EXAMPLE OF
USING IT IN TEACHING

At the Technical Faculty "Mihajlo Pupin"
developed a project called "E-preparatory course
in mathematics for the entrance examination" an
placed on the site of the Faculty. It is intendwat t
all current high school students, prospective®™ == “Eib ure 7: Video recording of the problem —
students and to all those who wish, to master a
specific mathematics lecture, which occurs at the Results on the advantages and disadvantages

entrance exam. Teaching content is led bwnd possible directions of improvement of this
Professor Momcilo Bjelica and assistants Stojanownethod of teaching will be known after the
Jelena, Danikov Jelena, and Gosevski Biljana.  entrance exam in June this year.

For now, there are lessons from 9 subject areas, This is one of the most important examples of

and faculty is intending to add content for othefapplication of information technology in teaching
subjects, which are included in the entrance examand educational process in general.

= S EWNGwN®

AL I P e ) .

In this way, every user is able to comply with VI CONCLUSION
their knowledge, skills and time to prepare for

entrance exams. As information technology became an integral

part of life, they have found their place in

When E-learning is started, a choice of lessongducation. The requirement for quality education
is presented, as in Figure 5. is to be associated with quality teaching staff] an
therefore the school and should be capable of
changing on a daily basis and adjusting to changes
in  technology and in  society and
culture. Worldwide information technology is how
used to allow each student the appropriate way of
learning.

Problem solution can be seen in Figure 7.

The introduction of IT in schools and teaching |
have gained all the prerequisites to change the
position of teacher and student, I.e. that teacking
more oriented towards the student to be able to
collect information from multiple sources and to
advance knowledge and adopt the pace that suits
him. Teachers are better prepared for professional
development and professional advancement and
use of information technology in the teaching
process.

Os = &

Figure 5: The initial appearance of e-learning

74



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

The introduction of information technologies in
educational process has resulted in increasing theg
quality, because it required some changes in work
organization, teaching methods and forms. 2]

(3]
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Abstract- In the Republic of Serbia, since the 1983986  harmonization with politics, social and economy
school year the 8 class primary school pupils haveeen  fiows of the social community and also for

studying informatics-computer  contents as  per increase of educational achievement of school
appropriate teaching program and within the teachimg ! ucat Iev

theme “Electronics and informatics” of the regular chool ~ PUPIls. Such changes and supplements have been
subject Technical education. In previous period prnary  also happened to the plan and program of the

school education has been included into reform thus gchool subject Basis of general technical education
teaching programs and plans have been changed in w41 narallel the name was changed and finally in

primary schools and these changes occurred in the . .
Technical education school subject. The mentioneaisool (e School year 1985/1986 it became Technical
subject had the same name up to the 2007/2008 schoo education. That name was kept up to the school
year when changed into the school subject Technicahd year 2007/2008 when changed into Technical and

Informatics education and that name ex.ists nowadays informatics education and it is as nowadays.
Changes of the primary school teaching plans and

programs, where the mentioned school subject was sal In the Republic of Serbia, from the school year
included, initiated the subject research to set quditative 1985/1986, the eight class school pupils, started
participation of informatics-computer contents, narrely . T . N !
Technical and informatics education in primary schoé¢s StUdY'”g Fhe mformatlcs-compl_Jter contents f_or
for the period from the 1985/1986 school year up tthe  the first time, under the teaching school subject
2011/2012 school year. The reached results confirci¢he  Technical education according to the teaching

basic hypothesis that in primary schools, in the aerved program and within the teaching topic “Electronics
period and in the mentioned school subject teachinthe and informatics

representation of informatics-computer contents was

constantly increased as per number of classes asrpe The elementary school teaching plan and

school grades. program changes that happened also in the
. INTRODUCTION mentioned school subject initiated subject research

. iah | hool to set quantitative participation of the
Unique eight years elementary school asj,¢,matics-computer” contents at the school
compulsory for all seven to fifteen years old

) . subject Technical education (TE) namely the
children was based and introduced at the ReIOUbI‘Lfsechnical and informatics education at elementar
of Serbia on September' 11959. According to y

. ._schools from the school year 1985/1986 up to the
that period plan and program the school SUbJe%[chool year 2011/2012.

under the name Basis of general technica
education was represented and compulsory from . RESEARCH GOAL AND TASKS

the fourth to the eight school class. By the subject research it wanted to recognize

Since the introduction of the unique andif there were any important quantitative changes in
compulsory eight years elementary schools theéhe “informatics-computer” contents in elementary
teaching plans and programs have been oftegehools, in the teaching plan and program, from

changed and supplemented by many reforrd985/1986 to 2010/2011 school years, in the
operations in the previous period for compulsory school subject Technical education i.e.
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Technical and informatics education.

The research goal is: to set quantitative
representation changes in the ‘“informatics-
computer” contents at the technical education
teaching starting from the school year 1985/1986
when mentioned contents were introduced for the
first time up to the 2010/2011 school year when
was the last change at the eight class teachimg pla
and program.

Basic hypothesis: during the period from the
1985/1986 school year up to the 2010/2011 school
year the quantitative representation increased in
the “informatics-computer” contents that was
studied at elementary schools according to thg
school subject Technical education i.e. Technical
and informatics education teaching plan and
program.

fund of 14 classes, that resulted in 19,44% of
the mentioned teaching subject year class fund
(graphic 1);

For the eight class, when school pupils had not
more studied the “informatics-computer”
contents within the teaching “Informatics
technology” topic but those contents had been
studied through a new teaching “Informatics
technology” topic with a fund of 10 classes at
the teaching topic “Modules” with a fund of 6
classes resulting in 16 classes, namely 22,85%
of the mentioned teaching subject year class
fund (graphic 1).

Second change of the teaching plan and
program

By a new Rule book on changes and

supplements of the Rule book on elementary

. RESEARCHFINDINGS

A. Basic teaching plan and program

schools teaching plan and prografd], being
applied from the next 1996/1997 school year,

among others, some changes and supplements had

From the 1985/1986 school yedry Common peen made in the Technical education teaching
plan and program of educational work in program as follows:

elementary school$2], the teaching plan and
program, valid in that period, had been radically’
changed and parallel the compulsory school
subject Technical education in the eight class had
been changed in a way that the “informatics-
computer” contents had been for the first time
introduced in the “Electronics and informatics
teaching topic having 3 classes, that resulted ip
2,10 % of a mentioned school subject year fund
classes (graphic 1). It is noticed that the filghe
class year generation graduated in Serbia in the
school 1985/1986 year and had opportunity to
study the “informatics-computer” contents of the
mentioned school subject. Further, from the school

For the seventh class there had not been any
changes in the teaching “informatics-computer”
contents topic under the name of “Informatics
technology” and no changes applied in the class
fund (14 classes) in the mentioned teaching
topic (graphic 1);

For the eight class there had not been any
changes in the teaching “informatics-computer”
contents topic under the name of “Informatics
technology” and “Modules” and no changes
applied in the class fund (16 classes), but there
had been some changes in the year class fund
that resulted relatively in the increase of class

1985/1986 year, changes and supplements have fnq of the “informatics-computer” contents by

need made periodically in the teaching plan and

program for the first to the eight class school

pupils.

B. First change of the basic teaching plan and
program

D.

By Rule book on changes and supplements of

the Rule book on elementary schools teaching plagh

and program [3], being applied from the
1995/1996 school year, among others, som
changes and supplements had been made in t§

Technical education teaching program as follows:

0,67% with relation to the school 1995/1996
year and it was 23,52% of the year class fund in
the mentioned teaching subject (graphic 1).

Third change of the teaching plan and
program

By a new Rule book on changes and

pplements of the Rule book on elementary
schools teaching plan and prograifb], being
plied from the school

2000/2001 year, among
ers, some changes and supplements had been

made in the Technical education teaching program

= For the seventh class, when the seventh schoa$ follows:

pupils for the first time studied the
“informatics-computer” contents at the
teaching “Informatics technology” topic with a
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contents topic under the name of “Informatics to 14 classes and a new teaching topic had been
technology” but the number of class fund had introduced “Modules-robot constructions of
been changed: 14 class fund had been increased construction sets, work with interfaces,
to 24 classes that resulted in 33,33% of the year computer use” with a fund of 4 classes that was
class fund at the mentioned teaching program, 18 classes in total, namely it was by 25,0% of
namely it was by 13,89 % higher with relation year teaching fund classes of the mentioned
to the school 1996/1997 year (graphic 1); school subject, namely by 8,33 % less with

lation to th hool 2000/2001 hi
= For the eight class there had not been any rﬁ.a 'on 1o the schoo year (graphic

changes in the teaching “informatics-computer” ’
contents topic under the name of “Informatics= For the eight class there had not been any
technology” and “Modules” and no changes changes in the teaching “informatics-computer”
applied in the class fund (16 classes) in the contents topic under the name of “Informatics
mentioned teaching topic (graphic 1). technology” but the number of class fund had
_ been changed in the teaching topic and it was
E. Fourth change of the teaching plan and 14 (|asses and by mentioned change a new
program teaching topic “Modules-computer  use

By a new Rule book on changes and (internet, e-mail) and work on the base of
supplements of elementary schools for the fifth and interface technology” with a fund of 6 classes
sixth school clasg6], being applied in the fifth which was 20 classes, namely, 29,41% of the
school class from the school 2006/2007 year and teaching fund in the teaching subject, namely
for the sixth class from the school 2006/2007 and by 5,89 % higher with relation to the school
2007/2008 years among others, some changes and2000/2001 year (graphic 1).

Zgﬂgigﬁqz‘cﬁ?ﬁg Sfozr;arr:aaiefolllrgm}::e TeCthEI. Fifth change of the teaching plan and program
By a new Rule book on teaching plan for the
elementary school second cycle and the teaching

rogram for the elementary school fifth class [8],
eing applied for the fifth class from the school
007/2008 year there had been some changes in
modeling - computer exercises with siandard 2 e B0 S0 ERNE PIRER LY
applications” with a fund of 4 classes which

. : ducation and parallel the teaching program for the
0
\(/)\;a?h%j ;éaasrs?esalélh;[r?;al%ur:]e:jmﬁ:y tlrt] (;N arr?eﬁtaifr?e /e:ﬁh class had been changed. There had not been

: . any changes in the teaching “informatics-
teaching program (graphic 1); computer” contents topic under the name of

" For the sixth class when the sixth class pupilsinformatics technology” but the number of class
studied for the first time the “informatics- fund had been changed: from 10 classes it had

computer” contents at the teaching “Informatics?€€n increased to 16 classes and by mentioned
technology” topic with a fund of 14 classesSupplement a new teaching topic “Constructor

which was 19,44 % of the year teaching fund ifmodeling-modules-pupils with special computer

the mentioned teaching program (graphic 1); interest could use software on spatial modeling
and construction” with a fund of 6 classes which

By a new Rule book on changes andwas 22 classes in total, namely, it is 30,55%ef t
supplements of the Rule book on elementasyear teaching fund classes in the mentioned school
schools teaching plan and prografii], being subject, i.e. by 11,11 % higher with relation te th
applied from the school 2006/2007 year, amongchool 2006/2007 year (graphic 1).
others, some changes and supplements had been

made in the Technical education teaching program By a new Rule book on elementary school
as follows: teaching program for the sixth school class [9],

being applied for the sixth class from the school
* For the seventh class there had not been ary008/2009 year there had been some changes in
changes in the teaching “informatics-computerthe Technical education teaching program in a way
contents topic under the name of “Informaticshat it was named as Technical and informatics
technology” but the number of class fund hadeducation and parallel the teaching program for the
been changed: from 24 classes it was decreassitth class had been changed. There had not been

» For the fifth class, when the fifth class pupils
studied for the first time the “informatics-
computer” contents at the teaching “Informatic
technology” topic with a fund of 10 classes an
in the teaching topic “Modules and constructo
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any changes in the teaching “informatics-elementary school teaching plan and program, they
computer” contents topic under the name ohave not had any recorded changes in the teaching
“Informatics technology” but the number of classplan and program at the Technical and informatics
fund had been changed: from 14 classes it hasblucation school subject and there are no
been increase to 16 classes, namely it is 22,22% differences in the teaching fund classes number of
the year teaching fund classes in the mentiondatie “informatics-computer” contents, in the
school subject, i.e. by 2,82 % higher with relationiTechnical and informatics education school
to the school 2006/2007 year (graphic 1). subject from the fifth to the eight class.

By a new Rule book on elementary school
teaching program for the seventh school class [10],
being applied for the seventh class from the school
2009/2010 year there had been some changes i
the Technical education teaching program in a way
that it was named as Technical and informatics
education and parallel the teaching program for the
seventh class had been changed but there had nq
been any changes in the teaching “informatics-
computer” contents topic under the name of
“Informatics technology” and no changes in the
teaching topic fund classes (14 classes), nartely,
is 19,44% of the year teaching fund classes in the
mentioned school subject (graphic 1).

m CLASS-FIFTH CLASS-5IXTH

By a new Rule book on elementary school
teaching program for the eight school class [11], W CLASS-SEVENT m CLASS-EIGHT
being applied for the eight class starting from the

school 2010/2011 year there had been some Graphic 1. Changes on elementary school teaching fund clas$es
with “informatics-computer” contents in teachingTd i.e. TIE

changes _ in the Technical education teaCh_ing according to the teaching plan and program changes
program in a way that it was named as Technical
and informatics education and parallel the teaching IV. CONCLUSION

program for the eight class had been changed. _ _
There had not been any changes in the teachin The subject research results show that the basic

“informatics-computer” contents topic under theh?/pothesis s confirmed as a whole i.e. in the
name of “Informatics technology” but the numberPeriod starting from the school 1985/1986 year up

of class fund had been changed: from 14 classesi® the school 2010/2011 year the quantitative
had been increase to 16 classes, the teaching topfPresentation of  the  “informatics-computer
“Modules-computer use (internet, e-mail) andcontenj[s being studlgd at elementary schools
work on the base of interface technology” had®¢cording to the teaching plan and program for the
been cut and introduced a new teaching topigch0! subject Technical education namely
“From idea to realization-modules” where two)€chnical —and informatics —education was
teaching units with “informatics-computer” Increased.
contents under the name “Simulation of software The research confirmed that in the observed
use as per pupils’ tendency” had been introducegeriod, by the elementary school teaching plan and
with a fund of 2 classes and “Practical examples quogram, from the fifth to the eight classes and
management by use of computer” with a fund of 4pecially in the part referring to teaching of the
classes which was 22 classes i.e. 32,35% of yesthool subject Technical education namely
teaching fund classes in the mentioned schodtechnical and informatics education, an intensive
subject, namely it is by 2,94 % higher with relatio and cumulative increase of fund classes is clearly
to the school 2006/2007 year (graphic 1). expressed for studying of “informatics-computer”
It is noted that school pupils who will finish contents and there was no increase of teaching

elementary school in the school 2011/2012 yeay€d fund classes from the mentioned school
with relation to the school pupils who finished SUPIect.

their elementary school in the school 2010/2011 Practically and virtually, school pupils who

year, have not had any recorded changes fihnished elementary school in the school
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2009/2010 year (the fourth change of teaching The research results may contribute in general
plan and program) and on the school 2010/201development of pedagogy theory and practice in
year (the fifth change of the teaching plan andhe field of elementary school teaching and/or may
program), from the fifth to the eight class, hadspecially contribute in improvement of Technical

only one whole school year with “informatics- and informatics school subject teaching and/or
computer” contents in the school subject Technicahay be a support as a reliable base for any future
education namely Technical and informaticselementary school reforms to increase pupils’
education (graphic 2). educational achievements proving validity and the
merits of the subject research in space and time.

REFERENCES
% [1] Bandur, V., Potkonjak, N. (1999). Metodologija pedagegi
120 Beograd: Savez pedagoskih drustava Jugoslavije
100 [2] SluZbeni glasnik SRS-Prosvetni glasnik, broj i3A1984/1985
20 [3] Sluzbeni glasnik RS-Prosvetni glasnik, broj 5/95
60 [4] SluZbeni glasnik RS-Prosvetni glasnik, broj 6/96,

[5] Sluzbeni glasnik RS-Prosvetni glasnik, broj 4/01,
[6] Sluzbeni glasnik RS-Prosvetni glasnik, broj 6/06,
[7] Sluzbeni glasnik RS-Prosvetni glasnik, broj 9/06,
[8] Sluzbeni glasnik RS-Prosvetni glasnik, broj 6/07,
[9] Sluzbeni glasnik RS-Prosvetni glasnik, broj 5/08,
& [10] SluZbeni glasnik RS-Prosvetni glasnik, broj 6/09
[11] SluZbeni glasnik RS-Prosvetni glasnik, broj 02/1

Graphic 2 Cumulative repre_sentation of informatigs-compUter [12] Siliak, M. (2012) Implementacija promene nastavpazgama u
contents in the school subject TE namely TIE inmelatary osnovnoj $koli u na obrazovno postigauttenika u nastavi
school according to the teaching plan and proghaamges Tehnikog obrazovanja, doktorska disertacija

40
20

80



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia
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I. Tasic*, J. Tasi**, T. Miti¢**, D. Tubi¢***
*Technical Faculty "Mihajlo Pupin", Zrenjanin
**Informatics teacher, Primary School "Mihajlo Papi,Veternik
***Economic — Businees School, Odzaci
tasici@tfzr.uns.ac.rs, jeca25000@gmail.com, epsm@ma@mail.com

Abstract - Education is one of the important, speciaand  social development and will have a decisive value

complex segments. A number of concepts, approachasd for the individual and for civilization.
definitions of education still can be divided intotwo

groups. For ones, modern education contributes tohe II. THE HISTORY OF EDUCATION AND SCHOOLING
achievement of social life, it is a basic social pcess of )

maintenance man and the progress of mankind, and ¢ Knowledge and skills are always passed on
continuity of culture. For others, modern educationis the  from generation to generation, and it is important
key factor of economic development and the knowledgof 5 note the tendency of preservation and promotion
which depend on all other social processes.
Key words: education, school, student, society of a I,(nOWIedge management as well a§
challenging them and creating new, and that it
always has been a part of the educational process.
I. INTRODUCTION Knowledge and skills acquired initially were based
Education is a continuous process which aimsolely on experience, and were passed orally, so
to transfer knowledge and skills, and develoghe process of education was of informal character.
skills necessary for participation in social
processes, and functioning within the human In the distant past, people’s knowledge was
community. At different stages of development offassed from generation to generation and jealously
human society, different types of skills andguarded. The first forms of schools and education
knowledge are favored. However, it is certain thabave appeared in ancient Greece, in Sparta and
individuals and groups, who have favored disposdithens. The Spartans were tightly organized and
of knowledge and skills, held an important,in constant war of preparedness and the Spartan
privileged position within the narrower and widertraining aimed at preparing troops always ready to
communities. The traditional definition of fight the enemy.
education based upon the belief of education as the
systematic acquisition of scientific knowledge Unlike Sparta, Athens recognized the need of
about nature, society and human thinking and@urturing the soul and body in general and also in
mastery of skills and work habits by which thesetting ethical rules for coping with life. They
specific personality traits and adopt view of theactually crystallize the spirit of the time thatsha
world are developed and shaped. More moderfmerged through natural development of human
understanding of education assumes that tI’ﬁpCiety. Through all the activities of the ancient
institutional education system of acquiringSociety, a strong need to collect acquired but also
knowledge and train people to acquire knowledgescattering of knowledge into a common
skills and habits they need. Education as &amework can be seen. It should be based on
deve|opment resource should provide’ théraditional education, not jUSt the European system
educational system and educational content that ® values, but values around the world known at
in it to realize, realize the main objectives retht that time. This would be both systematically
to persona“ty deve|0pment’ the preservation opassed, which would contribute to faster and better
man's natural environment and create awarenegg§velopment of knowledge themselves and society
about the global problems of the contemporar@s @ whole. Numerous schools of before Socrates
modern world, education of humanity. In theperiod discussed the physiological phenomena
modern world, education monitors changes causdfrough the dialog method combined with art and
by their developments. Thus, education in the 21¢thysical culture, or through an ascetic monastic
century will be directed towards the acquisition ofcharacter of the school organization.
knowledge that becomes an important factor of
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Education in the Middle Ages is primarily = The concept of lifelong learning and human
oriented to the practical needs. Although thereesource development of a harmonized system
were people who loved knowledge for its ownincludes various forms of learning at all stages of
sake, they were rare and often felt the need tk sebfe. These are: organized learning (education and
excuses for their intellectual curiosity. The maintraining) that can be formal (school) and informal
goal was that every person has the knowledgand unorganized or informal learning. One can
necessary to perform his job. Other skills ardearn for a lifetime, but you cannot go to schawl f
worthless, and they could be dangerous. Medievalthole life, so this learning in adulthood, is
education can be described only in academiprimarily organized in noschool organizations, or
institutions such as schools and universities, ashere an adult works and lives.
represented by the nobles and the homes where theSo the company, more developed especially,
young nobles acquired knightly education.becomes a learning society. The modern education
Producing young knight in the formal educationsystem consists of a network of school-related and
and marked the end of the proof that it can take ithon-school organizations and their partnership.
place in society. Throughout the Middle AgesThe school is no longer the only educational
book knowledge in Western Europe, with theinstitution and the development of human
exception of Italy, was mainly restricted to thoseresources of a country can not reduce to reform of
who belonged to the priestly ranks. To 12 centurg school system. In developed countries, the
literate laity was extremely small. After the 1100t system of human resource development include
year, their number is constantly increasing. Mangducation of youth and adults and non-formal
rulers and nobles know how to read, while withadult education, and more and more consideration
the merchants reading and writing must have beda given to the Information and self learning.
widespread. However, one should not exaggerateducation is now considered a condition of
the extent of literacy. All the nobles and mostsurvival and development of modern societies.
retailers have catered to the officials who ledrthe Those who survive are the first and easiest to
conversation and reading their letters that thegdapt and to adopt the innovations.
received. There was hardly any a truly educated
laity. [1] IV. KNOWLEDGE AND EDUCATION

The creators of Slavic books were two educated Knowledge is the most important human
Greeks from Salonika, Constantine (inresource and capital, and there is the necessity of
monasticism Cyril) and Methodius. The activity ofholding the information (knowledge) in order to
Cyril and Methodius and their students, regardlessurvive in a constantly changing environment of
of the place and country where it developed, had taday's society called knowledge society. An
general Slavic character. The general Slavic aneducated man is in the spotlight of that socieity. |
most important achievements of their work: Slavids necessary to define some terms that are used as
alphabet, Glagolitic, and somewhat later, Cyrillic,synonyms for knowledge:
the first literary Slavic language, called Old
Church Slavonic in science, and literature created- Learning is the process of acquiring skills and
on it. [2] knowledge, resulting in a relatively permanent

change in behavior.

Il EDUCATION AS AN ENGINE OF SOCIETY - Training-means acquiring new knowledge and

Each national economy and its long-term practical skills necessary for the operation,
growth depend almost entirely on the quality of its management, and management of the
human resources. In this case, the use of these organization, according to adopted rules,
resources and invest in their quality is the prymar  regulations and standards. Training leads to
factor in development. Modern national education changes in skills.
policy in developed countries are based on a- Training-an exercise in acquired practical
concept developed in recent decades in knowledge and skills.
international organizations  dealing  with - Developing knowledge-is related to the
educational policy (UNESCO, OECD, ILO, acquisition of new knowledge, skills and
Council of Europe, European Commission) and abilities that enable an individual to undertake
that they recommend to their members in complex tasks, preparing it for the future and
implementing the national education reform. the demands to come. The development leads
These are the concepts of lifelong learning and the to changes in attitudes and values.
concept of a learning society.
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- Education-acquisition means constanttEducation and training should contribute to
innovation and broader knowledge in thesustainable national development and the
applied scientific disciplines and businesscontinuous development of individuals. Therefore,
practices. [3] all developed countries hold education and human

resource development as national priority and

V. KNOWLEDGE AS INTELLECTUAL CAPITALOF  mnjlement those strategies of development of

21ST CENTURY education and training that contribute most to the
economic, social and cultural development of
According to research by Stanford Universitysociety and the personal development of its stated
(USA), total human knowledge was created up tonembers. .Because of these reasons modern
1900. It was doubled up to 1950. Since then, thstrategy of education and human resources they
whole of human knowledge doubles every 5-&aught not only education of children and young
years. This fascinating information is interestingoeople but also formal and informal education. It
by itself, but there are unforeseen implications ois estimated that those countries whose
our daily lives, -personal and business. At thelevelopment policy is not based on the concept of
private plan's "explosion" of knowledge with thelifelong learning are doomed to economic and
result that countries and individuals who arepolitical marginalization.
newly-acquired knowledge at their disposal have The contribution of education and training
great potential for continuing strong growth indevelopment is widely acknowledged fact. It is
living standards, quality of life and wealth in estimated that investment in education and training
general. In business life of individuals, of individuals make a profit that is comparable to
organizations, states and the observed world asimvestments in physical capital. An increasing
whole, this vast, rapid, and daily changes affeett share of services in the economy, the speed at
way that in every respect, and significantly alteswhich technology changes, the growing share of
the previous way of life. At the beginning of theknowledge and information in relation to the value
21st century, we are faced with the enormousf production and the level of economic are
changes: restructuring in favor of this type of investmeltt.
is estimated that an additional year of average
- Life, society and economy become moreschooling in the developed countries of Europe

complex, immediately led to increased economic growth by
- time-we live in is unpredictable, about 5% and to increase long-term growth by
- nature of jobs is radically changing, 2.5%. During the nineties, greater investment in
- more business-disappearing due tchuman capital brought annual growth to 0.5% or

technological change, more in several EU member states compared to the
- the past-may be less support and guidance fgrevious decade.

the future.

The main objectives of the future education are
It is already difficult to predict what knowledge relating to:
and skills will be needed and requested for the - to prepare young people in their personal life to
next 10 years. In most professions knowledge is gain a realistic picture of themselves, which
doubling every few years, which means that will be implemented in personal, social and
knowledge of each one of us needs to be doubled common conditions,
every 2 -3 years just to "keep up" with the - preparing young people for life in a democratic
changes, and those who did not will inevitably fall society, which includes information on rights,
behind! Society in which knowledge is valued as a fundamental freedoms, duties and
resource, investing in education and science, responsibilities of citizens,
which was developed information infrastructure in - prepare young people for work, which should
which highly values individuality, creativity and  provide a broad view of work and theoretical
ability of individuals and organizations is named insight into the nature and forms of work
in an innovative society. [4] - preparing young people for cultural life, to find
resources for personal enrichment and involved
VI.  EDUCATION FORECONOMIC DEVELOPMENT in the spiritual, cultural and historical heritage
In developed countries the main development and so are prepared for life in a multicultural
resource is human capital, and its quality is world.
important to determine the education and training.
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Accordingly, it is necessary to change the VII. THE PROJECTED FUTURE OF EDUCATION
strategic direction of development of the education ¢ process of knowledge acquisiton and

system in terms of exercising the right to qualityransfer of knowledge is inevitably accompanied
education, to achieve the development of persongk, the development of society. Specifically, the
skills of_every citize_n. A_II this shOl_JId allow the pre-industrial period of development of society,
possession of certain skills and traits: a completg,gitional values, knowledge and practical skills
knowledge of the native language with basiGyere passed down from generation to generation.
knowledge ~of grammar, sentence Structurép ing the period of industrial development, and

understanding the basis of mathematics ang) of the knowledge could not be more learned in
natural sciences, which must be coupled with ney,q family. Because of that, the process of

technologies, the ability to think the soluti(_)rtlne transferring  knowledge turned into  mass
problem or knowledge to make the differenceqycation. Automation machines more and more,
between facts and prejudices, mastery leamningny man petter and better successfully solve many
techniques to acquire new skills and adapt to neyytine tasks at the intellectual and creative
situations, and mastery of communication skillsgctivities. In addition, the machines perform
including proficiency in one foreign language. yhysical flow of materials and people dealing with
Diploma is not a guarantee of a job, if you do NO{ng fiow of information and knowledge. However,
have the appropriate personal qualities, suches ty automated manufacturing systems of tomorrow,
ability for teamwork, a sense of responsibility and,; machines or people will no longer be tied to the
personal discipline, decision making ability, SeNS§actory or office, or people will live in big

of cooperation and willingness to take risks;nqustrial cities of today. In fact, it will be
initiative, curiosity and creativity, professior@i,  yepioyed around the world, close to one another to
striving for perfection and achieving a sense ef thyyq inked very sensitive communications, and your

possibilities and limits of civil liability. , job will be done in the immediate social groups in
Based on these attitudes, life-long learning angheir homes.

the need to realize the essence of learning ingolve
teaching people to 'ghlnk, not only tp accumglate Technology of tomorrow do not need semi-
facts. Some countries r(_eform their educatlona_éki“ed labor force that performed monotonous
systems to use the experiences of those countriggys on the current line, it needs people critical
that have already implemented such a reform, qf irit, which can seamlessly manage the new
course, leading account their specific features aﬂfﬁcumstances people who are willing to work
characteristics. In this way they give theq, ing the coming new knowledge .To new time ,
corresponding contrlbutlon.to the education reformgjied the digital era, risk society and civilizatj
of world system. Education is undoubtedly Ofynowiedge, and certainly requires a new form of
great importance for the development of society iRqycation. In such and such, new circumstances,
all ages of its existence. In the modern World_education is a fundamental task and should
education follows the changes caused by thejmnrove the adaptability of man in time that comes
development. _ and play a significant role to increase those skill

~ Thus, education in the 21st century will beyhat are needed. However, in order to set the
directed towards the acquisition of knowledge ang,yre of education that could be achieved, it is
will - become an important factor of social necessary to predict who will perform the tasks
development and will have a decisive value for thenat will be of interest.

individual and for civilization. Education will be

important for perception and understanding of \ye also need to know and what would the title
global changes in modern society, particularlyye needed. what will dominate family
regarding the problems —associated  Wwithg|ationships, such relationships will prevail. Te
harmonizing ~ economic  development  withis 3 need to look and what would be a moral or
environmental laws in terms of science andhical problems that could arise and what
technology, in terms of preserving cultural identit (echnology will be developed and what will be the
and sovereignty of their nation states in terms O ganizational structure to fit. Al this, as wels
globalization ~of economic life economic andyetermine other intellectual and psychological
political domination of most developed countriesgyijis and knowledge to the people of tomorrow
as vyell as in terms of democratization of socialij| pe needed to successfully track the rapid
relations. social development. Thus, man's future depend on
its education. Consideration of possible projection
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of the development, changes in education in theelected development strategy that is able to
future will refer to the change of organizationalquickly respond to labor market trends.
structure of the education system, the This means that when a development strategy is
improvement of curriculum and the promotion ofchosen incorrectly or if the labor market
orientation directed towards the future. The currerpermanently emits false signals, the system of
classical teaching will not be able to meet theeducation can be effective. To avoid this
needs that anticipate changes in the future. Thionceptual error it is necessary to harmonize the
lecture will disappear and they will replace manydevelopment of education strategy with the
of the other newer methods of education based gilanned general social and economic trends and
experience, for recreation, for fun and work. developments. Restructuring the economy towards
the service industry and the development of other
As a new approach to education inevitablysegments of industry and agriculture in particular
follows the changes in the society of tomorrow ardnas to respect policy and education and to build in
expected, futurists legitimately raise the questiomhat direction further development of the education
of whether the educational process will be held isystem. In the education sector in Serbia, which
appropriate institutions. This is because, a muchmcludes preschool, elementary, middle and high
higher intellectual level of the world population education is just over 1.3 million students and
and a much higher level of general education andbout 110,000 employees. This means that the
culture is provided. Thus, in these circumstancedield of education covers almost a third of the
the parents assume the role of teachers, which aaetive population in the Republic, or just over 20%
otherwise in many developed countries alreadgf the total population.
thought. Also, it talks about education
opportunities through observation and This means that nearly 3 million people aged
participation in many important social events, andver 15 has a minimum life and job skills. One of
talk about life-long education and distancethe big problems with education that will meet in
learning, but it is slowly becoming a reality. Inthe coming years is demographic decline and
accordance with such visions, as possible neweduction of number of children, which means
forms of education in the future are mentionedfewer students in schools. Last years, decreasing
home education, mobile education, lifelongthe number of students enrolled in first grade of
learning and virtual education and distanceelementary schools and much middle is already
education. facing the problem of fewer students. In the
The changes brought by the new time changesontext of technological development of society
that are associated with transience, diversity anand the changed relationship and structure of the
newspapers certainly suggest the need for neaconomy and especially in the context of the
knowledge. Knowledge in the future | going to getdifferent roles of the citizen as an individuale th
older faster, so it will be necessary to take intgole of education must become significantly
account the efficiency of learning. In this regdtd, different. Since teachers have much more
will be very important to learn how to learn, howautonomy to be innovative and creative, they have
to forget and learned how to learn again. This range of abilities to transfer knowledge andskil
education will receive a new dimension. of students in coping with new or unforeseen
circumstances. Therefore, education and training
Vill. - THE PROMOTION OF EDUCATION INSERBIA ot taachers and educators are becoming a key
Serbia needs the education system that wequirement of the overall development and
compact, and flexible. Compact means that it igducation.
fully in line with the development strategy, a Another major area of priority is education
flexible, easily adaptable to the market. Theeform education in order to meet the needs of the
reform process must be continuous, consistenfabor market. In understanding the concept of
clear, precise and oriented towards the needs aeducation as a source of human resource there is a
interests of citizens of Serbia. In understandingieed for qualified and skilled labor that are
this concept of education, as part of thebecoming very important factors .One of the
development of human resources of a country is asiggest challenges of the Serbian economy and
individual, his future, employment, personal andsociety is to reduce the total number of
professional life. If one would be a goodunemployed. Be sure that the education system
educational system it must be compatible with thean not resolve this issue, but it certainly cad an
must be directly related to employment policy in
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Serbia. Modernization of the State and itscharacteristics of man plays an important role in
orientation towards modernism technologies mughe learning process, but the learning opportuitie
influence the innovation goals of education and theffered in the community should have the benefit
convergence of the developed countriesof the whole community. Starting from all
Therefore, the aims of modern vocationalprevious determinations, and taking into account
education in our country have to be orientedill previous approaches to education, modern
towards the strengthening of expertise and greateducation is, from a sociological point of view,
flexibility in overcoming the changing demands indefined as a social process in which knowledge is
the world of work and in society as well as theacquired, from the standpoint of its importance to
acquisition of key skills so that young people wereivilization and global changes is viewed as the
ready for new professional challenges and can beeed for a developed personality, which is the
included in the overall modernization of society.main determinant of knowledge as a development
Realizing that our society is moving towards theesource. In this context, education will be
learning society, it is necessary to develop it inmportant for perception and understanding of
young and make them ready for training andylobal changes in modern society, particularly
further education. regarding the problems associated with

In order to achieve the necessary socigharmonizing economic  development  with
and economic change, Serbia has to restructure gavironmental laws in terms of science and
human capital, supply it with new knowledge,technology, in terms of preserving cultural identit
skills and values, attitudes and behavior. Thignd sovereignty of nation states in their
means that education is the basis of socigglobalization of economic life, economic and
economic transformation of Serbia. All the morepolitical domination of most developed countries,
to the question of further development of theas well as in terms of democratization of social
education system and its strategic basis is irelations.
relation to the development of society and
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AS A CUSTOMER
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Abstract - It is generally known that in previous work,
higher education institutions in this region has reeived
little attention to its services. The paper reviewshe main
elements and aspects of students' satisfaction asservice
offered by higher education systems. Such an ignana
attitude and disregard for the actual user requirenents is
an unfavorable environment for the improvement of
higher education services. The aim is to point outthe
importance of students as consumers and the envirarent
influence the choice of higher education institutins.

l. INTRODUCTION

Population education is a key factor of
economic development of a country, a human
resources are the most important resources of a
society. Ways of creating, placing and promoting
education services is a subtle and complex as that
education is a key instrument in addressing
economic and social problems in Serbia.

Studies of students attitudes regarding th
education service is committed to the achieveme
of complex tasks, bearing in mind what has been
established either as a statement or proposition.

The subject of this research is to extract the
views and opinions of students about the impact if
various internal and external factors. Research
with users of services is a starting point, in ortde
more accurately define the needs, motives,
students, and those factors that influence the
decision making process, making a determinatior,
users of services is a starting point, in order to
more accurately define the needs, motives,
students, and those factors that influence the
decision making process, making a determination,
the current sources of information, needs and
desires for further education, etc.

The main task of this research is to determine
the indicators on the impact of the decision
making process and attitudes of students in
relation to the higher education institution.
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The task was to:

Examine the decision — making processes
of learning (decision time);

Identify sources of information;

Identify how family, friends, the media
contribute to the choice of the faculty;

To determine the quality of knowledge
acquired in high school;

Identify the level of satisfaction with the
organization of classes and lectures;

To explore students expectations of the
study program;

Investigate interest in the continuation study.

To collect data on attitudes and opinions of
gtudents, selected survey research process,
flamely a questionnaire for students.

Statistics  collection  (population)
included the first student year;

Physical — Research was carried out High
Technical School of Professional Studies
in Kragujevac.

[I.  MAKING DECISIONS ON THE SELECTION OF

STUDIES

The thinking process (decision making)

Grooming and primary processing of
statistical data, collected by statistical survey
was conducted centrally, for more efficient use
of data processing techniques.

Empirical research, as a case study in
terms of organizational structure, application of
marketing concepts and High Technical School
of Professional Studies, presents the results of
research on the target group of students who
provided information on the decision — making
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process and factors that influence the process in Chart No.2
selecting faculty.

Chart No.1

m from friends

H profesor of
m during high schoaol on the Internet

o _ H putem prezentacije u srednjoj skoli
W at the bezinning of the fourth year of high

schoaol 4%
16%

inthe second semester of high school on
the four

W nakon maturskog rada

0% 2%

23%

Process information
The marketing is different:

The process of making a decision on the selecfistudies .
* internal and

With the aim to determine the statistical
term for the beginning of the questionnaire,
respondents were asked: Since the choice of college does not exist as
prior experience (Except for students who want to
hange the faculty), it is an internal method is
sufficient and recourse to external information.
Externally, involves collecting information from

The decision process begins when a persovarious external channels (friends, propaganda,
becomes aware of the need. informatory,...) And according to our statistical

The marketng of this phase is called thel 0% 8 AR T S rom fends.
recognition of a need or problem. However, :

this does not mean you automatically need The media, as sources of information are the
awareness and action conditions. Sincéeast influence on the formation of attitudes. Thus
selecting the study fell into important issuespersonal resources are in this situation proved to
most are entering a phase reference. be dominant.

external information search.

What is the period when it begins the
process of thinking and making decisions abOLﬁ
college?”

B. The process of informing The results show that personal contact has the
Finding information is subject to the dominantdréatest impact on future users of educational
process information. High school students on th&®VICes.

basis of available information, identify alternatsv C. Estimates of the attributes of students
and criteria for selecting the best alternative. in decision — making process

The aim of obtaining information is to create In the alternative assessment procedure, which

awareness among students that there amllege to choose, students can opt for one of two
educational products and services that can mepbssible approaches:

the need or desire.
* Assess the brand or

» Assess the attributes of the faculty.
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Chart No.3

mimage of the Faculty
M system study
quality of teaching / teacher ratio

mamount of tuition

18%

17
™
%

Assessment of student attributes in the decision
in can be Given the fact that they are invisible motives of

Based on statistical research,

3. THEDETERMINATION ON THE MOTIVE
IN THE DECISIONPROCESSFFACULTY
SELECTION

The behavior of students, as future students in
the process of deciding on the choice of faculty is
a part of their overall behavior, which are the
subject of marketing research and testing, and
without knowing the motives and motivational
processes and behavior (actions), it is almost
impossible  concept appropriate  marketing
strategies and appropriate marketing — plans,
programs and marketing activities.

To this could be accomplished marketers need
to know the process of student motivation, that is,
needs, desires, requests, problems, the motives of
conduct, etc.

concluded that the system of studying Highehuman behavior interpersonal reasons, respodents
Technical School of Professional Studies wasvere asked:

crucial in deciding the choice of faculty.

“Provide basic motivational factors and their

The next question was about the influence oexpectations about the choice of faculty?”

reference groups in the decision making process
bearing in mind that people as consumers take

' The list of human motives are often too long to

Y of practical use in marketing. On motive might

certain standards of behavior under the ianuencHave resulted in several effects may result for

of the group.
Chart No.4

H independent decision was made
M parents
professors

m friends
2%_‘\15%

229 a‘63%

Influence of reference groups

multiple motives. Motives act as an immediate
stimulus, initiator of the action and the motivatio
of the students are essentially always finds a.need

During the last few decades, recorded the
fastest growth in demand for intellectual services,
particularly in the field of information and
communication technologies.The need for
increasing knowledge and modern business
activities  require  knowledge of modern
technology.

Chart No.5

mifind a good job

With the aim to establish a reference group o
key impact on the students in making such
important decisions, the results confirm that the
family as the primary reference group, influencec
the decision making process, but not as much &
the decision was made independent students.

Hypothetically speaking, say that their profile
can be classified as routine users, who know wh
they want and have no need for additiona
information.
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M to acquire a university degree

to acquire a new quality of knowledge and
skills

H something else

2%

20%

Motives and expectations of students
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The new structure is based occupations negaroviding quality customer service and gaining
for training with an emphasis on language andompetitive advantage. The quality is the
communication skills, computer literacy andperceived level of service performances by the
communication, foreign languages, developingtudents. Service quality is particularly important
social responsibility, etc. and can be quite variable depending on the skills,
dpotivation and mood supplier services (teachers

Students apparently have the attitude that yo o d staff in the students service).

chosen college programs to suit all these needs
the labor market. To achieve a better relationship IV. BOLOGNA DECLARATION
with the demands of the labor market and achieve
those principles ~underlying modern —economi hich marks a milestone in the development of
processes, especially in the sphere of glob

. . uropean higher education is free and
changes, the I.—"gh. Technlcal School Ofcommitment of each signatory country to reform
Professional Studies is particularly focused o

) : g s own higher education system to create a general
strengthening informal, training through thelconvergence at European level. [1]

development of cooperation with employers in al
sectors (practice), but also by introducing new This declaration was agreed to achieve its
systems of training, such as carrier developmenhigher education policies of the signatories of the
creative workshops, tribune, etc. Declaration in order to satisfy the six basic

It is preciselv in response to chanages in th rinciples during the first ten years as contaimed
P y P 9 ﬁne following [2]:

labor market, which require different trained an
prepared individuals who have professional <« Education system of easily readable and
mobility and are ready to learn lifelong. comparable degrees of final issuance of
. . the Diploma Supplementin order to
A. Satisfaction of students encourage employment of citizens and the
In order to determine the satisfaction of competitiveness of European higher
students at the beginning of the school year, the education;
results are shown graph.

The Bologna declarations a key document

* introduction of the basic system of study
By processing the results of how students are based on two cycles:

sa_tlsfled first Iectu_res _ confirms the statistical - graduate and

evidence presented in Figure 6.

- post-graduate studies.

Chart No.6
» establishment of the so — calledttual
m | am extremely pleased points or credit syste(ECTS) as
al derately satisfied a means of encouraging student
am moderately satistie mObIIIty,

| think it would be better * encouragemobility — obstacles to the

m | am not satisfied mobility of students and teaching staff
need to be overcome in terms of
improving education and study
opportunities and appropriate support for
teaching staff, researchers and
administration through the recognition of
their activities in Europe, without
damaging their actual status and rights.

9%
10%

e promoting European cooperation in
quality  assurance in  developing
comparable criteria and methods;

Students' satisfaction of quality first teaching e promoting the European dimension of
higher education; European facilities
should be represented in particular in the

The results just confirm that marketing development of curricula in higher

activities can not be effectively implemented education cooperation and mobility
without the cooperation of employees. Employees program in integrated educational and
are an essential element in increasing productfivity research programs.
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According to defined purpose of the researclinform the target group about the quality and cost.
we wanted to determine the extent to whicH4]
students' know the _pr|nC|pIes Of. the Bologna Numerous studies show that student use price
reforms in the education system. It is easy tocarguas an indicator of quality
that the reforms implemented technically, but only '
by supporting the process and “listening “ students
can get real results on the satisfactory Chart No.9
implementation of the Bologna process, as well as

other positions.

m Not

Chart No.7 B Yes,if it is more expensive for 20%

m | am not completely familiar Yes,if itis more expensive for 30%

B | was not familiar M Yes,if it is more expensive for 50 %
no response 10% 5%

|| am fully aware

1% 32%

34%

Impact of prices on the decision to study

Knowledge of the principles of the Bologna Decliarat To the question’Would you give up student

. enrollment if tuition increased?”
In accordance with the results of the European

students union [3](which also included students  The results indicate that most students would
from Serbia) research on the High Technicabe dropped from enroliment to tuition is higher.
School of Professional Studies show that most

students did not fully familiar with the Bologna V. CONCLUSION

Declaration. Education should provide the opportunity for

each individual creations of social participation,

Realizing that our society is moving towards a\mprove the quality of life, personal choice
learning society, it is necessary to develop i%mployment opportunity ' of Continuing’
young and ready for training and funherprofessional development.
education.

The goal is to develop a standard system that
ensures the achievement of quality, efficiency and
effectiveness of education at all levels and in all
Chart No.8 segments.

To the question: “Would you continue
education at higher levels of study?”

Strengthen and develop vocational education
and training as part of overall social and economic
3% development of Serbia with the direct recognition
of market needs and the needs and desires of
individuals.

mYes M perhaps Not M noresponse

5%

Research shows that students respond
differently to educational institutions and their
image, and it was determined that higher education
institutions can be differentiated by location,

Further studies quality, nature study programs, quality
The results indicate the desire of students t6haracteristics, —achievements of graduates,
pursue master studies after graduation. technologies used, program requirements, tuition

L . . changes, behavioral staff (teaching and non-
A combination of economic and pSyCh°|°9'Calteaching staff).

components of the price is a strategic element to

91



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

The results of experimental studies indicate that

the Technical High School of Professional Studiegy]
has a defined strategy that enables differentiated
advantages in the market of education. Ar?

attractive program of study, a renowned teaching

staff and rapid adaptation response to changes fr
new needs of the environment

vocational high schools

trained

indicates that the
to educaté

emprower and prepare individuals for the needs of

modern society.
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Abstract - The concept of lifelong learning and huma

resource development of a harmonized system inclusle II. KNOWLEDGE AND EDUCATION
various forms of learning at all stages of life. Thee are o

organized learning (education and training) that ca be A. Terms and definitions

formal (school) and informal and unorganized or inbrmal Knowledge is the most important human

learning. Because it has to learn, a lifetime, bua life . . .
cannot go to school, learning in adulthood, or evewhat resource and capital, and given the necessity of

an organized, generally does not take place at safichan h0|d?ng _the information (knOW_ledge) i_n order to
in no school organizations, or where an adult and erking ~ Survive in a constantly changing environment of
lives. So the company, and the more it is developed  today's society called knowledge society. It was an

becomes a learning society educated man in the spotlight.

It is necessary to define some terms that are
| INTRODUCTION used as synonyms for knowledge:

Each national economy and its long-term
growth depend almost entirely on the quality of it
human resources. In this case, the use of the E
resources and invest in their quality is the pr'ynarC
factor in development. The education system is e Training means acquiring new knowledge and
fundamental precondition for growth andpractical skills necessary for the operation,
infrastructure development as well as to themanagement, management of the organization,
transportation system, energy system, a network afccording to adopted rules, regulations and
institutions and legislation.[1] standards. Training leads to changes in skills.

* Learning is the process of acquiring skills and
owledge, resulting in a relatively permanent
ange in behavior.

The environment in which economic -« Training is a practical exercise in the acquired
development is taking place today provides certaiknowledge and skills.
advantages and limitations. Advantages but also . o
o « Develop skills related to acquiring new
the challenges of globalization appear, opep

g : ) : nowledge, skills and abilities that enable an
competition and information technologies and to_ . . .
R : .Individual to undertake complex tasks, preparing it

allow all. Limitations are in the demographic

. or the future and the demands to come. The
structure of population as well as the legacy o : :
) ) o0 evelopment leads to changes in attitudes and
negative selection of personnel, the rigidity o

institutions and legislation that still hinders thevalues.

progress and positive change in society. » Education means acquiring and continuously
updating knowledge in the broader discipline of
applied science and business practices relevant to
usiness and corporate objectives.

Modern is the national education policy in
developed countries are based on the concept t
in recent decades developed into international
organizations dealing with educational policy <« Converting knowledge into core asset -
(UNESCO, OECD, ILO, Council of Europe, human resource management is faced with new
European Commission) and that they recommendemands, new challenges and new responsibilities.
to their members in implementing the national

ducati ¢ 91 Th ih " Knowledge is the current definition is
education reform [9]. ese are the concepts oJharacterized as an individual, silent phenomenon,
lifelong learning and the concept of a learnin

"M%ocused on action, based on the rules and
IEonstantly changing. Given the complexity of the

of survival and development of modern societies. term, the knowledge is expressed as competence.
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IIl. SIGNIFICANCE EDUCATION and quality of life is even more apparent when
Knowledge and education as a procesditiention to life expectancy.
significantly affecting raising the quality of liféo What significant enters the width crisis in these

improve living standards, and today it has gfountries is that countries with low literacy, and
every turn. Knowledge can’ be acquired througl"i‘lso countries with high debt - this makes them the

many media, independently and in groups, withoufluch needed money instead on education,
limit. spending on debt refunding - which is a vicious

_ . _cycle of illiteracy continues, leading the courtiy
The importance of education and nurturingeven greater poverty.

intellectual capital of a community, we can see the

list of Cross-nine of the richest, most prosperous |, KNOWLEDGEAS INTELLECTUAL
countries, and lists the nine poorest countries in CAPITAL 21sTCENTURY

the world, which were established based on the . . .
observation of two components: life expectanc;zU éAX)C'O,g\d![g?aIt(())frﬁzfnaarlﬁhkr%/w?;g?rig ggg’tzrds'%
and the percentage of literacy in these countries. :

P g y 1900th was doubled to 1950. year. Since then, the

Table 1: Comparison of differences in developed ot whole of human knowledge doubles every 5-8

countrie$s]
years.
BENIN 37,5% 50,4 years ) ] ] o )
This fascinating than the fact that in itself is
BURKINA 23,0% 43,0 years . . . . .
FASC interesting, there are unforeseen implications on
BURUNDI 48,1% 42,5 years our daily lives - personal and business. At the
CHAD 53.6% 47,0 years private plan's "exp_losion" of_kn_O\_/vIedge with the
result that countries and individuals who are
KONGO 80,7% 49,0 years : o
newly-acquired knowledge at their disposal a great
ETHIOPIA 38,9% 47,3 years potential for continued strong growth in living
36.8% 45,1 yeark star_ldards,_quality of I_ife and Wealth in_general. |
GUINEA- business life of individuals, organizations, states
BISSAU and the observed world as a whole, this vast, rapid
MADAGASCAR 80.2% 538years  and daily changes affect the way that in every
respect, and significantly alter the previous way o
MALAWI 60,3% 37,6 years life

At the beginning of the 21st century faced with
the enormous changes:[6]

NAME OF THE RATE OF  AVERAGE

STATE LITERACY LIFE  EXPECTA| » life, society and economy become more
NCY
BELGIUM 100% 75,1 years complex,
CANADA 96.6% 75.4 yeark « the time in which we live is unpredictable,
DENMARK 100% 74,9 years » the nature of work is changing radically,
INSLAND 100% 78,4 yearp e more jobs disappearing due to
JAPAN 100% 78,4 years technological change,
LUXEMBOURG 100% 74,9 years » the past may be less support and guidance
for the future.
0, g . e .
NORWAY 100% 76.5 yearp It is already difficult to predict what knowledge
SWITZERLAND 100% 77,7 yearp and skills will be needed and requested for the
next 10 years. In most professions, knowledge is
US. 95.5% 74.4 years doubling every few years, which mean that

_ _ knowledge of each one of us needs to be doubled
The data clearly indicate that this is all aboukyery 2 - 3 years just to "keep up" with the

"two different worlds.” While the nine richest changes, and those who did not will inevitably fall
countries, one doctor comes to 242-534 people igehind!

the nine poorest countries is one doctor comes in
3707-49118 people. The link between education
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Society in which knowledge is valued as asystems in general quite inefficient and inflexjble
resource, investing in education and scienceschool education systems mean individuals, and so
which was developed information infrastructure indo not let them get ahead in accordance with their
which highly values individuality, creativity and capabilities.
ability of individuals and organizations named in

: . ; e The report UNESCO is particularly drawn to
an innovative society.

the role and importance that education plays in the
Japan was in 1980. , made a strategic decisigmrocess of overcoming the opposition in the 21
to change the Japanese economy developmesgntury[7].
strategy. Instead of investing in heavy industrgt an
petrochemical industry, the focus of investmeng
has shifted to activities that are based on thé
human mind and knowledge and to consume little ¢ Learning to know - means mastering the
energy and raw materials. Results and visionary scientific information and knowledge to
decision, we can see today. master the means and refers to the
realization of the essence of a meaningful
life, developing skills of learning,
understanding and discovery, education of
attention, memory and thinking;

Man's need for continuous learning is
xpressed as:

In the U.S. the number of employees in high-
knowledge industries, such as professional and
business services is equal to the number of
employees in the industry.[4]

Learning to work - involves acquiring new

The UK government's main priority is to . .
gov n_priorty | knowledge that can be practically applied;

educate its citizens. This commitment was

confirmed by their appointment, "the first e Learning to live together - involves
Undersecretary of State for Lifelong Learning" acquiring  knowledge about others,
(first Under-secretary of State for Lifelong understanding their needs and respects
Learning).Today, many organizations are aware their diversity;

that the only way to win and retain competitive _ _

advantage - learn faster than the competition. That * L€aming for existence - means the
is why more and more companies trying to adopt preparation for independent and critical
and implement the concept of "knowledge thinking about all the phenomena and
organization" and thus achieve market advantage. processes in the environment.

The best example of a "knowledge organization"is The main objectives of the future of education
certainly a company "Microsoft" Bill Gates's. relating to:

Swedish company Scandia, which deals with preparing young peop|e in their persona|
financial services, is the first company in the Mor life gain a realistic picture of themselves,
in 1995. In its annual financial report in a specia which will be implemented in personal,
section, express the value of their intellectual social and common conditions,

capital. Thanks to his visionary work, a Swede , o
Leif Edvinsson has become known as the first ° Preparing young people for life in a

director of intellectual capital in history. democratic  society, which includes
knowledge of law, fundamental freedoms,
V. EDUCATION RESOURCESN 215" duties and responsibilities,
CENTURY « preparing young people for work, which
Following significant changes in the should provide a broad view of work and
environment resulting from the development of theoretical insight into the nature and
science and technology, education, and the overall forms of work,

educational system, succumbed to the reforms. In
this way the social changes affected the education
reform, which included changes in the structure of
education, the functioning and efficiency of

education, a network of educational institutions,

educational programs, forms and contents of
education, as well as the goals and methods of It is necessary to change the strategic direction

education. Traditional schools and educatio®f development of the education system in terms
of exercising the right to quality education, to

preparing young people for cultural life, to
find resources for personal enrichment and
into the spiritual, cultural and historical
heritage and so were prepared for life in a
multicultural world.
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achieve the development of personal skills oharmonizing economic  development  with
every citizen. All this should allow the possessiorenvironmental laws in terms of science and
of certain skills and traits: a complete knowledgdechnology, in terms of preserving cultural idgntit
of the native language with basic knowledge ofind sovereignty of their nation states in terms of
grammar, sentence structure, understanding thlgtobalization of economic life economic and
basis of mathematics and natural sciences, whigbolitical domination of most developed countries,
must be coupled with new technologies, the abilittas well as in terms of democratization of social
to think the solution to the problem or knowledgerelations.

to make the difference between facts and

prejudices, mastery learning techniques to acquire  vI. IMPROVING EDUCATION IN SERBIA

new skills and adapt to new situations, and Serbia shall have education system that is

ma;tgry O.f commumcaﬂon Sk'”SZ |nclu.d|ng compact and flexible.Compact means that it is
proficiency in one fo_relgn_language.DlpIoma IS nOtfuIIy in line with the development strategy, and
a guara_ntee of a job, 'f. you do not have t.h.eflexible, easily adaptable to the market.
appropriate personal qualities, such as the ability
for teamwork, a sense of responsibility and The reform process must be continuous,

personal discipline, decision making ability, sens€onsistent, clear, precise and oriented towards the
of cooperation and willingness to take risksheeds and interests of citizens of Serbia. In
initiative, curiosity and creativity, professiorsati, understanding this concept of education, as part of
striving for perfection and achieving a sense ef ththe development of human resources of a country
possibilities and limits of civil liability.Basedno is an individual - and to his future employment,

these attitudes, life-long learning and the need tpersonal and professional life.
understand essence of learning involves teaching 1+, pe a good educational system must be

people to .th'nk' not only to _accummatecompatible with the selected development strategy
fact's.Educan.n reforr_n is b'as.ed.o.n its essen'tlall%at is able to quickly respond to labor market
socio-economic cond_ltlons in individual countrles,IrendS_ This means that when a development
based on the categorical system of values thatt eXi§,ateqy is chosen incorrectly or if the labor neark
in them, is in the specifics of that nation, a)ermanently emits false signals, the system of
depends on the achievement of thg objectives @y cation can be effective. To avoid this
which are expected to reform education. conceptual error is necessary to harmonize the
In terms of global unification of humanity and development of education strategy with the
interdependence of states and nations in varioyganned general social and economic trends and
fields of social life, and education, as well as irdevelopments. Restructuring the economy towards
terms of universality of science and educationthe service industry and the development of other
inevitably leads to cooperation in this field and ssegments of industry and agriculture in particular
new model of education reform [8]. Thus, eacras to respect policy and education and to build in
country's reform their education systems using ththat direction further development of the education
experiences of those countries that have alreadystem.In the education sector in Serbia, which
implemented such a reform, of course taking inténcludes preschool, primary, secondary and higher
account their specific features and characteristiceducation is just over 1.3 million students and
In this way gives the corresponding contribution tc@bout 110,000 employees. This means that the
the global process of educational reform. field of education covers almost a third of the
active population in the Republic, or just over 20%

Education is undoubtedly of great importanceof the total population. Although it has developed

for_ the development of society in all ages Of.'tsa network of primary schools and the law free and
existence. In the modern world of educatio

. ompulsory primary education, and although the
flt_)rl]lows tr&e crl_ange.s c?#seglb); thelrtdevelo'ﬁmgn umber of illiterates in the constant decline in
us, education -in ne 2ist century Wit Begaryia still has about 200 thousand full of illteer

directed towards the acquisition of knOWIedgepeople over 10 years. The total educational

(l:j)ecolmes ?n d'mﬁ‘;{tam dfaqtqr Ofl ?Oc't‘zlstructure of population in Serbia, despite some
. %\(e_gprrllen darf1 Wi _I_av;a_ a eE(zjlswet_va ue'||otg provements in relation to the balance of 1991.
Individual-and for civilization. Education Wil D€ aq - i)l unfavorable. According to data from

important for perception and understanding o 002. The near 22% of the population older than

global changes in modern society, particularly, : ;
regarding the problems associated With15 years has not completed primary education.
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Almost 24% of the population has a primarymajor priority for the development of education as
school education as their maximum, which meanan essential prerequisite to establishing a sysfem
that almost 46% of the population is the basitiuman resource development is the harmonization
minimum education or less [3]. This means thaprocess with priorities development of education
almost 3 million people aged over 15 has an Europe in 2010. year.[2]

minimum _life -and job_skills.One of the big In order to achieve the necessary social and

prob_lems W'th. education that W”! meet in theeconomic change in Serbia has to restructure its
coming years is demographic decline and reducq1 man capital, supply it with new knowledge

the numper of children, ‘which means .fewerskills and values, attitudes and behavior. This
students in schools. Last years, decreasing t

number of students enrolled in first grade o eans that educaftion is the basis of socio-
. g economic transformation of Serbia. All the more,
elementary schools and much middle is already

facing the problem of fewer students 0 the question of further development of the
9 P ' education system and its strategic basis in relatio

In the context of technological development ofto the development of society and economy.
society and the changed relationship and structure
of the economy and especially in the context of the
different roles of the citizen as an individuale th
role of education must become significantly

; : co
different. Since teachers have much mor hi
autonomy to be innovative and creative, to have

range of abili_ties to _transf_er knowledge and SkiII%'esource to the disposal of an undertaking. This
of students in coping with new or unforeseenassertion is based on the relationship of employees

circumstances. Therefore, education an_d trammﬁ/ith all the variables involved in their operations
of teachers and educators are becoming a key

requirement of the overall development and Education, as a major challenge contemporary
education.Another major area of priority iscivilization, as the bearer and agent of social
education reform education in order to meet théhange, as a way of informing about the change
needs of the labor market. In understanding thand acceptance of new attitudes and values as a
concept of education as a source of humaway to acquire new knowledge - variously in the
resource needs for qualified and skilled labor arbterature and determined differently in practice,
becoming very important factor.One of the biggeséefine its goals.A number of concepts, approaches
challenges of the Serbian economy and society &d definitions of education but can be divided
to reduce the total number of unemployed. Be suri@to two groups. For a modern education
that the education system cannot resolve this jssueontributes to the achievement of social lifesiai

but it certainly can and must be directly related t basic social process of maintenance man and the
employment policy in Serbia. According to dataprogress of humanity, and the continuity of
from the Statistical Office in late October 2005. i culture. For others, modern education is the key
Serbia there were 990 011 unemployed persons. factor of economic development and the
this issue over 36% are younger than 19 to 3Bnowledge of which depend on all other social
years. In addition, in relation to the acquiredprocesses.

education in that number more than 54% are those

VII. CONCLUSION

Education is one of the important, special and
mplex segments, on which is based among other
ngs, and human resource management. It is
own that employees are the most important

with three or four year vocational education. This

structure of the unemployed and the employeg;
labor force requires changes and modernization of
education, especially vocational education ané?
lifelong learning of the entire complex in Serbia. 3]

Realizing that our society is moving towards(4
the learning society, it is necessary to develop i
young and ready for training and furtherg
education. That is, the professional education
should provide opportunities for every individual[7]
to achieve social participation, improve the qualit [8]
of life, personal choice, employment opportunity
of continuing professional development.The thirdyg
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Abstract - The author of this article presents a modrn broader, more complex, and specifically oriented
curriculum for management education and training. Ths towards training for every life occurrence. In
model is based on the findings and analyses of eig . . . . . :
models of education and training of employees as Was Qddltlon, lifelong learning is becoming more
on a large-scale survey carried out among 365 mideland  informal due to _teChnOlOgy and gl_o_bal computer
senior managers working in the economic sector. Othe  networks providing the opportunities to ready
bases of analyses, we developed a framework determng  gccess knowledge.
the most suitable and most recommended -curricular
elements (learning goals, learning contents, teaaty Managers of the future will be responsible for
methods and forms, learning materials, evaluation)These  thejr own knowledge. Managers will have to
elements were then used as the foundation for deweping : :
a new model of curriculum for middle and senior decide on' the resourcgs, create thell’. own
managers. representation of effects, time used for their own
experiences, connect data with new circumstances,

|. INTRODUCTION and so forth. Forthcoming are interdisciplinary

Today’s organizations consider education an@réas of education that require from the manager
training as urgent, wherein organizations of thdlexible knowledge, skills, new habits and
future consider it as a value and part of its celtu Combination — of information  from  various
Education and training are processes thafisciplines.
organizations utilize to understand and adaptéo th From the onset of the J1century, the new
process and state of the environmentprofie of a manager should be convincing,
Organizations have to adapt very quickly based ogspecially being able to motivate co-workers and
the turbulences of the environment. Thosgg attract them by being a role-model. One of the
organizations that have a better rate of learniag amajor challenges for managers of the future will
more successful. The essence of such afe to coalesce the objectives of the company with

organization is to establish a connection betweefhe personal goals of employees (as well as
the individual and organization and between thenanagement).

individual's learning and the learning knowledge

of the organization. IIl. CURRICULUM
There are many definitions for the term

We know that today's system of adult learningcyrriculum; however they all apply to a system of
encompasses a Vvast area considering th&jucation (Kelly, 2004, p.148) and frequently are
educational needs and activities of each individuate|ated to the processes of long-term planning in
who is influenced by historical and other culturaledycation (Florjagic, Ferjan, 2000, p.313). The
factors as well as environmental influences. T#is iterm curriculum includes the complete concept of
the reason why there are differences in the theorygn institution’s educational program or of a
content, and methods of education in comparisogacher, as well as, including any changes and
with other countries. We have to be aware that thgrricular developments (Posner, 2004, p.5).
global social goals of adult education in|ndividuals tend to regard that the curriculum
contemporary developing ocieties have to includghcludes educational goals, learning content,
the fundamentals of lifelong learning. standards, and/or strategies of education.

Lifelong learning is becoming a way and part Knowledge of curricular theory can be quite
of everyday occurrences. Learning goals andonvenient for organizations and for implementing
objectives are changing because the education Rfy training and education of employees.
adults is transferring from formal educationaIAna|yzing the curriculum from the viewpoint of
institutions to one’'s more intimate Sphere. TheSﬂqanagement process functions we can determine
goals are being “daily” re-defined as becominghat within a curriculum all processes of
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management function are included, which are The implementationphase also considers the

planning, organizing, management, and qualitadequate implementation of the educational

control (Ferjan, 2005, p.350): process (Flojati¢, Ferjan, 2000, p.316). In this

. a curriculum in-and-of itself is a plan that phase, we implement the educational plan, where
we have to consider the administrative-technical

defines how and with which resources thetasks (logistics, contacting the teachers and

pr_or::_ess r?f educa_ltloln will be |mplemente(rj]; students) and for the correct flow of pedagogical
within _the curricular  process, we Choose, ., andgragogical processes (Ferjan, 2005).
organizational forms of education including

the function of organization; The evaluation phase, which has to be an

+ in the implementation phase we circumvenglement in every curriculum, assesses th.e quality
from the design, planning and organizationaPf the educational process. Assessment is chosen
level upwards toward the management an@mong numerous models and methods of
implementation level by transferring concrete€valuation.

work tasks to employees; Ideally, the curriculum would include six types

* evaluation is one of the methods of qualityof information (Posner, 2004, p.31):
control.

More specifically, Ferjan (2005, pp.351-354) * information regarding theproblem for
points out that when (aefining educational goals Which the curriculum was created and the types of
in the curricular process that this should includd@rofessionalsthat cooperated in the development
the observations of happenings in the sociaPf the curriculum;
scientific, and technological environment, * @ clear purposeyhatthe learners should
identification of current educational goals and€arn- known as learning goals; what the teachers
goals that have already expired, identification ofhould be teaching- this is the content; which
participant needs and finalizing the structurallgoa order  they  should be taught- this is
of education; (b)defining learning contentve CONnsecutiveness
have to consider information of key facts and * aclear purpose afhythese learning goals
legality, methodological knowledge of the expertand contents are important: this is fivénciple or
area, viewpoints of specific values within thesometimes referred to philosophy
expert area, communicating and acquiring skills, ¢ guidelines in the form of suggestions or
ensuring abilities of using obtained knowledge irinstructions howto teach to the goals and content-
practice and opportunities of building knowledgethese arstrategies of teaching
(c) choosing methods and organizational forms of e« instructions, how the curriculum and
education we can choose between manystudents arassessednd the results;
alternatives where we have to consider which « information whether the curriculum was
forms and methods educational goals will bémplementedand if it has not been implemented,
obtained; (d)preparing materialswe have to for which situationst is suitable. When it has been
consider that the content should be orientetmplemented than notinghat happened
towards achieving goals defined in advance,
adapted towards background knowledge, interes
and needs of users, where there are no unnecess : :
elements so it does not lead to (:ommunicativée resent a sample of an |Qeal : curncu!um.
overloads (e.g., unnecessary descriptions, piqturesrequently’ a curriculum only lists mformatlon
schemes, and so forth), and for the user the\Q/“th regard to goals, content, and consecutiveness.
should be appealing (contract, colour scheme, and 1 METHODS
so forth) and other factors.

It is clear that most curricula do not include all
se different types of information, but it does

With the research conducted among middle-
When choosing teachers for implementing théevel and senior managers in Slovenian companies,

educational process we have to take into accourdmployed within the economic sector, we wanted

their personal characteristics as well as theito determine which methods of the curricular

professional references, those that are absolutetyements of education and training are most sought

necessary and those that are not, those that we afeer and represent an important part of a

ready or able to pay, determine where we wilmanager’s professional development.

obtain them (inside or outside the organization) To i :

. o implement the model of a curriculum for
and to mutually come to an agreement with regarrorI]anagers of Slovenian companies we had to:
to implementation (Ferjan, 2005, pp.203-204). ’

99



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

e research their needs and opinions regardingere obtained on a sample of 365 surveyed
the most suitable learning content areagnanagers employed in the economic sector. The
methods and forms that would attract thenpurpose of the study was to create a modern
towards training and education; curriculum for management education and

« define teaching methods and teaching form#aining.

that are directed towards practice and \yih the design of educational and training
represent an alternative to the currently, oorams the aim is to continuously satisfy the
existing forms; . global and differential educational requirements
* research various forms and opportunities foh,q needs towards training. We have to consider
managerial education and training; the cognitive, affective, and motor goals that were
» define the educational institutions Whefedepicted by managers. Only in such a manner we
managers would like to be educated angyj| be able to ensure their complete development
trained; that in addition to their professional development
° research the profile of instructors that WOU|d,t0 also include their persona| deve|opment_
through their expert knowledge and practicalPlanning is connected with the implementation
experiences gained through experiences wheehd the financial and programmatic components

they are currently primarily employed, offer serving as the basis for later implementation of
managers a great deal of information as wellraining and education.

as qualitative and valuable experiences;

» define a timeframe of education and trainingin
that is acceptable for most manage
participants in education and training.

The sample represents top and middle-lev
managers employed within the economic sector ahe programmatic content of the curriculum:
Slovenian companies. Out of the 500 distribute@eneral learning contentfinancial management
guestionnaires 365 (75%) were returned. Afte(average score of 4.36), production/operation
examination we eliminated 12 (2.4%) of themanagement (average score of 4.06), innovative
questionnaires. The sample of surveyed managefisanagement (average score of 4.0), computer
employed within the economic sector, representscience (average score of 4.29);

353 units of which 155 were female and 196 werepecific learning contentknowledge of a foreign

male (43.9% and 55.5%, respectively). Most of théanguage (average score of 4.26), emotional

participants were older than 46 years of agéntelligence (average score of 4.01), ecology

(38.5%), which indicates that managers were ir(laverage score of 4.01);

their mature years with a great deal of workinbffer more from the areas of:strategic

experience. We could assume that top and middignanagement of an organization (average score of

level managers have rich experiences that wer®28), global law and policy (average score of
obtained through work experience. 3.15), European law and policy (average score of

The analysis has shown that most participant3:09); national law and policy (average score of
(45.3%) were employed in large-sized companieg'%)’ communicative skills (average score of
30.9% in small-sized companies and 23.2% ir‘dr'go); _ ) _
middle-sized companies. 59.8% were employéd Juethod:internal, external, part-time studies;
top-level managers and 39.4% of the respondenténeframe for implementationformal education
were employed as middle-level managers. It &P t0 two years; informal training: 6-10 days a
encouraging that 90.1% of the participants had a2

adequate or a higher level of education, one that ocation of implementationuniversity (average
formally required of them. score of 3.94), MBA (average score of 3.55),

graduate programs - Master’s study (average score

Data that were needed for the purpose of thgf 3.94), Chamber of Commerce (average score of
research were collected withquestionnaireData  3.72), commercial offerings (average score of

were analysed using SPSS 15.0. 3.30).

implementation component of the curriculum:
- teaching formsgroup work;
aching methodsrole-play (average score of
12), case study (average score of 3.94),

More precisely, the results have shown that we

to consider the implementation,
programmatic and financial components, which
é’pclude:

V. RESULTS ANDDISCUSSION

From the analysis and interpretation of resultd®
we can summarize the concepts of the study that
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discussions (average score of 3.75), lectures The research study was designed based on
(average score of 3.72); theoretical examination of the curricular elements
organizational formsworkshops (average score ofin educating and training and based on the
4.14), seminars (average score of 4.02empirical results on a sample of 365 surveyed
emotional/interactional training (average score ofmiddle and top level managers employed within
3.72), classes (average score of 3.67), profedsiorthe economic sector. Managerial decisions in
excursions (average score of 3.60); participating in the education and training are
teaching aids:CD and DVD (average score of influenced by all elements of the curriculum
4.19), electronic media (average score of 4.08)Jearning goals, learning content, teaching methods
professional publications (average score of 3.69);and forms, teaching material, evaluation).
educational providers:lecturers/instructors from Satisfaction with such programs after the
global companies (average score of 3.87)ducational process has completed is a determinate
practitioners from universities (average score ofactor whether one decides to further their
3.86), experts from organizations (average score education thus, encouraging them towards lifelong
3.79), important and valued professionaleducation and learning, especially towards self-
(scientific) references (70.5 %). initiated inclusion in learning because of inner
financial component of the curriculum: needs and motivation.

organizational meanseducation and training of
middle management that would not cost more th
1,600€ per year; education and training for seni
management that would not cost more than 2,50
per year,

personal meanseducation and training programs
for middle and top management that would no
cost more than 420€ per year;

curriculum evaluation:

measuring efficacyrecommended,

method of assessmenuestionnaire;

elements to assessll elements in the curriculum.

It would be ideal if a model of a curriculum in
training and educating managers would include all We are aware that the model represents a
the elements suggested by the managers as tkpgnporary “solution” — a solution for today and
type of model would ensure participation innot for tomorrow, as it is a reflection of
education and training, provide for self-initiatedcontemporary organizations interactions with the
admissions, a sense of satisfaction with the quali€nvironment, managers prudent rationalization on
being offered, internal motivation, as well asthe urgency of finding new information through

complimenting lifelong education and training. ~ further education and training, availability and
needs in including oneself in various forms of

V.CONCLUSION additional training and education, current

A curriculum represents the whole concept ofompetitive advantages of such companies, and so
an educational program or program of training thaforth. Finally, we realize that the quick changes i
includes four basic dimensions: learning goalsscience, technology, and technical areas also
teaching content, teaching forms and methods, andfluence the changes in the learning content
values that have to be inter-connected. In additioneeds, learning goals, teaching forms and methods
to these fundamental dimensions, it is verghat are only temporary, but most effective
important that we add additional ones otherwisé&olutions.
we risk the possibility in not being able 10 A manager that is in command of change is an
successfully implement a curriculum. These

0 : _ EFdividual that plays a key role in this quickly
additional ones are teaching materials an§eyeloping process of continuous transformations

educational providers of education and traininganq influences whether he himself. the work
Experience shows that each of these elements 6?ganization andlor  his co-wori<ers and

influenced by other elements and for this reasogy cationainstitutions with their offerings of

deS|gn|ng|]|§ curriculum '3 fa continual interactionyanagerial training and education, will understand
among all dimensions and factors. this changing process as an unsolvable problem or

The model of a curriculum of education and
af?aining of managers represents content directions
the process of lifelong learning of top
anagement in a company. The model defines
directions from responses to questions regarding
the most effective and most suitable learning
I:ontent, teaching methods and forms, teaching
material and educational providers that provide
managers of the future to continuously better the
success of their own work, the work of their co-
workers and obtain a competitive advantage of
their work organizations.
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as an opportunity for successful development at &l

higher level of functioning.

(1]
(2

(3]

[5]
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Abstract — The main goal of this paper is to present Main goal of simulator usage is not only to
influence of simulation tools on teaching communidan provide multidimensional approach in

technologies. Simulation software is a great toohat can . -
be used by students in order to get practical skal which understanding concepts of  communication

normally cannot be gained without the usage of reakorld  t€chnologies, but also to provide students with
equipment. This paper is focused on the usage of additional tool that they can use in future
simulation tools as something that will help studets to professiona| work. Student can use simulator to
visualize important concepts in the field of commuitation present future network, configure and test
technologies. We present one example based on RIP .

routing protocol. Our research was focused on tworgups performance under different 'eYe_ls of network load
of students. One group was thaught with and the otr ~ and choose the most efficient one to be

without the use of simulation tool. At the end oftis paper  implemented. Network simulation tools differ in

we present the results of our research. number of supported protocols, technologies,
network sizes etc. Simulators use mathematical
I.  INTRODUCTION equation to describe behavior of network nodes.

fModels can be based on results obtained by
measuring real life network traffic, nodes behavior
and traffic generated by using certain applications

communication technologies is a big challenge foHOW_ precise the r(_asults .W'” be depends on model
teachers. Classical approach of knowledge transfdH@lity and other simulation parameters

is insufficient for complete understanding and Network simulation tools are used by
acquiring basic concepts of communicationresearchers and academic staff for scientific
technologies. In order to improve quality ofresearches. Narul |. Sakar classified existing
teaching many faculties set up laboratories witlsimulators based on popularity and level of usage
psychical equipment. By using this equipmenin IEEE journals from 2007 — 2009, and the most
students can get practical skills needed in thefsopular ones were ns-2, MATLAB, OPNET,
further work and professional development. ThisODMNet++ etc [2].

approach is good because it reduces the possible

fear that students can have when they are faced 1. COMBINED APPROACH TO TEACHING

with real life situations. Main problems with this

kind of laboratories are a number of students that opNET IT Guru represents academic free of
can work concurrently and the fact that this type Ocharge version of OPNET simulation tool
equipment is expensive. In order to enable student®ptimized Network Engineering Tool). Opnet is
to acquire necessary_skillsz many faculties USBiscrete network simulation tool with a
network and router simulation tools. There argjevelopment environment that allows modeling

many network and router simulators that allowgng system performance evaluation of computer
simulation of LAN, MAN and WAN networks like networks and distributed systems.

GNS3, NS — 2, OPNET IT Guru, Cisco Packet Thjs tool is very important for getting important

Tracer, Boson NetSim etc. competences within the course of computer
networks, e.g. use of network simulation tools for
simulating network load and interpreting resufts o

Communication technologies is a field o
information technologies which is developing
extremely fast. Teaching  concepts  of
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simulation in order to make a right choiceusers. Users from this workgroup are accessing
considering the aspect of optimal solutions foidatabase server, node_7 on picture. Server is
network infrastructure development. configured as database server that is accessible
The Curriculum of the Faculty of Information through network switch (node_8) and gateway
Technologies, Mostar includes the course ofouter for that network (node_6). Simulation

Communication Technologies. Since 2008 thigeduires defining traffic application that will be
course has incorporated. used in this network. This is done using applicatio

definition (node0). At the end it is necessary to

OPNET IT Guru [3] as a simulation tool. define specific user groups which will generate
Before that, teaching was based on oral lecturasaffic in this network.
and usage of Cisco network equipment (routers -
and switches). The main question here is how thig¢
affects student success in learning and the ldvel c
knowledge that students acquire. OPNET IT Guru
is a tool that allows a user to use predefinec
network node models, and to import ACE files
based on real traffic captured and monitored in- , !
real life networks or “testbed” networks. This tool | e
has predefined standard network applications a. @€ 5
HTTP, FTP, MAIL etc. In order to define/set up E"a,n 5 : 5
simulation, it is necessary to follow certain steps: mez = ™% N
like: defining topology, defining applications,
defining user profiles and their association with. | , .
already defined applications, Connecting network ............... ..............
nodes with predefined user profiles and choosing ’ ' :
network statistics to be monitored in the simulatio *

[4]- Figure 1.  Network topology used for teacing RIP routing poatio

Commercial version has a much bigger set of Tpose ysers will be associated with workgroup
predefined models and broader set of features thapge that represents subnet of 100 users generating
the free version. Detailed paper on this topic wagaffic. Network core are four routers that have
done by Xinjie [5]. Problems in of communication function to forward traffic from workgroup to
technologies are related to complexity andiatabase server and backwards. After we define
students’ problem to visualize certain conceptsopology we have to choose statistics that will be
Besides acquiring concepts, it is equally importantnonitored during simulation. Last step is to start
for students to develop practical skills such asimulation and to analyze results.
configuring, planning and designing computer Students should first be taught about a concept
networks. Therefore, our concept of teachingf distance vector routing protocol, and then about
communication technologies relies on treeRIP as typical distance vector routing protocol. In
components: order to understand importance of simulation, it is
important to say that RIP protocol sends routing

* First: classical lectures, where professorupdates every 30 seconds. Routing update contains

conducts teaching using frontal approach full routing table of specific router [6]. In

* Second: workshops, where a small group ofqrkshop ~classes students will learn basic
students use psychical equipment such routefommands they should use in order to configure
sw_ltches, cable etc. to develop practical skills. .5 ter to use RIP as distance vector routing

* Third: labs, where students use OPNEThot0col and to connect all devices regarding
simulation tool in order to fully understand presented topology. Workshop classes will provide
different topics students with necessary skills for creating,

] ] _troubleshooting and maintaining network that uses
This blended teaching model was chosen iyp outing protocols. If there is a lack of

g_rfcfier tf[’ cove([ s;')Aecmc teach|r|19 modu_lltlas hfro,[quuipment there is also a possibility to use aertai
ITerent aspects. AS an example, We W Snortlyg,, 1ation tools as Cisco Packet Tracer, Bosson
describe teaching unit that covers RIP routin etSim etc

protocol. Using OPNET IT Guru we will create Basi blem for students is t derstand and
network topology made of one workgroup with 100 asic probiem 1or students 1S 1o understand an

visualize certain concepts as how this frequent

n%ode_?
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exchange of routing updates affects performance @omputer Network. We chose this course because
computer networks. This can partially be explainegtudents have to pass this exam before they can
using debug ip routing or show ip route commandake the course of Communication technologies.
showing students that the router frequently reeiveconcepts of teaching are the same considering
and sends update. But this still does not shodgaching methodology and tools.

impact on a computer network. Another important fact is that faculty did not
— increase number of computer network routers and
& o — = switches, so this can be excluded as a possible
1000 e reason for differentiation of these two groups, and
- ] ] ] finally there was no change of the teaching staff.
c0n | ! | During the research we followed these parameters:
o * Number of times of taking an exam
200 before passing
SUE I Traifc Received his/sec) e Student success in courses Computer
| | | networks and Communication
0t n n technologies.
A = e Data that we present here where taken from FIT
200 DLWMS 2 (Distance Learning Management
. System version2) whereall necessary information
;h  n  Am  Bm Mm Sn & about students and their success during studying
are stored.

Figure 2. Simulation statistics for traffic generated by RéRting
protocol.
V. RESEARCH RESULTS

Using OPNET IT Guru simulation tool,
students can get a graph where they can see peéks Course: Computer Networks
of network load every 30 seconds that proves the e already mentioned that we used results for
fact that this routing updates are an additionatllo Computer network course to determine difference
on computer network. Students now can easiletween the two groups. This is a reference used to
visualize this additional load, and see effect of etermine trend of progress for the two groups. In

routing update on the existing network load. Thigapie e see classification of student groups based
approach  should result  with completeOn number of attempts

understanding of a topic in question. Since thi to

is Wi_dely accepted by many faculties, there IS & TABLE L COLLECTED DATA FORCOMPUTERNETWORKS
certain number of predefined labs available on
No.of | group Il group
Internet. attemtps | ' 9OUP | llgroup| g [%]
1 204 229 61,26 66,38
. INFLUENCE OFOPNET 2 80 75 24,02 21,74
The aim of this research was to determine effect 3 29 23 8,71 6,67
of introducing OPNET IT Guru simulation tool on 4 9 12 2,70 3,48
overall student success. Research was conducted 5 5 1,50 1,74
taking into consideration all students of the Fgcul 6 4 0 1.20 0,00
of Information Technologies who successfully 7 1 0.30 0.00
passed exam of Communication technologies and 3 1 0.30 0.00
Computer Networks. We divided students in two : ’ :
> " Total: 333 345 100,00 100,00
test groups. The criterion for splitting them was a

year of passing this exam, since OPNET IT Guru _
has been included in the teaching process as e can see that a second group shows slightly

simulation tool since 2008. First group had 333etter , but this is a quite small difference,
students and the other one 345. especially if we take into consideration a factt tha

the second group is a little bigger than the firss.

tactor that id inf thi ho 1t idl % as final conclusion we can say that there is no
actor that could influence this research. 1t 1Siwe important difference between number of attempts
known that certain generations of students ha

v
better results than others. We analyzed results g?r these two groups.
mentioned two groups of students in the course of

We wanted to exclude quality of students as
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Figure 3. Percentages of attempts for first group
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TABLE 1. COLLECTED DATA FORCOMMUNICATION
TECHNOLOGIES
ai\tl:n?pf)ts I group | Il group : g[(l)’/z)]up I %;(())]UP
1 208 249 62,46 72,17
2 75 45 22,52 13,04
3 32 32 9,61 9,28
4 14 12 4,20 3,48
5 4 7 1,20 2,03
Total 333 345 100,00 100,00

Results are collected and presented in table, and
we can see that second group that was taught with
OPNET IT Guru, needed smaller number of
attempts before passing an exam. Presented graph
shows that the number of students who managed
to pass this exam with the smaller number of
attempts is higher. This points out the fact tloat f
students who had OPNET IT Guru as simulation
tool included in teaching, lessons where easier to
understand and acquire, so they passed the exam
with smaller number of attempts.

Figure 4. Percentages of attempts for Second group

If we analyze success of these two groups we
find out that second group has a better result then
first one. This can be related to the fact thabsdc
group consists of students that might have already

humber of

m
u2

3
ng

attempts

Lk}

had some previous knowledge about computer
networks and therefore they more easily acquired
this knowledge. There is also a small number of
students that can be discard in this research becau
of really big number of attempts. As we can see in
Table 1. there is total of one percent for students
with number of attempts higher then five times.
But since they do not have bigger influence on
final results they are also presented.

Figure 6.  Percentages of attempts for first group
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Figure 7. Percentages of attempts for second group

This still does not mean that students from
second group had better success and higher grades.
If we compare these data with the data collected fo
the course of Computer Networks, as a reference
course, we come to conclusion that second group

Second parts of research shows data related ff@S better I‘eSU|tS, but trend is similar to the one
the course of Communication Technologies. discovered for the course of Computer networks.

Figure 5. Achieved grades from both groups

B. Course: Communication technologies
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Based on collected facts, it is clearly visiblettha
for the course of Computer Networks the average
grade was improved from 7,2 to 7,4, and for theu)
course of Communication Technologies it raised
up from 7,1to 7,5.

(2]
IV. CONCLUSION

Usage of simulation tool in the teaching process
for the course of Communication Technologies is
meaningful in order to provide students with a too}s;
for Dbetter wunderstanding of principles and
functionality of computer networks. Simulators[#
provide visualization component of processes
taking place inside computer networks that students
often have difficulties imagining and understandinqS]
as well as the processes that can't be simulated i
laboratories using psychical equipment. Simulators
are also a cheap alternative to psychical equipmer
and they are more flexible in adapting to ne 7
technologies. This is why many faculties accep
concept of teaching using simulators. 8]

Our two test groups showed that simulators
enable students to acquire knowledge of course of
Communication Technologies and to pass the exam
much faster. We also noticed positive trend of
increasing total level of knowledge.
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Abstract — With the opening of new state universigs, ¢ Request to download as many students,
faculties and study programs in Macedonia has ledot a ]
broad selection of curriculum is to question whethethey » Disposal of unemployment,

agreed the social needs of the market and offer ureérsity i . .
curriculum. This paper discusses some aspects that « The seeming contribution to the

directly affect the validity, effectiveness and neds of large development of local communities and rural
companies offer the curriculum, their impact on thelabor regions,

market and the further development of the situationthat

created in higher education. With the opening of ng e The fulfillment of individual ambition for
universities, faculties and academic programs, hagad to academic careers and recruitment potential
the same dispersion process which led to increased selector is in units of local government,
coverage of high school seniors, with the protagosts of

these ideas have not acquired the necessary condits for » Creation of preconditions for the fabrication
quality teaching. It was found that there is a larg of new staff needed for filling gaps in party
dlscrepancy between the real soqal needs and thember staff structure state.

of curriculum offer, as well as inadequacy of the ame

quality at all state universities and faculties. In addition to the dispersion of higher education

is a serious organizational and financial

| INTRODUCTION problems, it has never been the subject of
) ] ) ] serious debate in public, nor is it based on the

Last few years in higher education in pasis of serious analysis relating to the labor

Macedonia, the processes occurring opening of market and the needs of the company on.
new universities, faculties and study programs,

and soon all cities. This process is the dispersion . OFFER CURRICULUM
of higher education, and called it a disractiort, bu
the same thing in an existing system logs. Besides
the desire to open as many new faculities and
introduce and implement new programs t
increase coverage of generations of graduates, t
protagonists of these ideas have not done almo o . . o
nothing to provide adequate conditions for qualit elcev” in Shtip ,,(2.007)’ _and the Un_|verS|ty St.
education in the dispersed and new studies. Ol and Apostle” in Ohrid, founded in 2009. The

gets the impression that the dispersion studie%Stabl'Shment of new universities, there was an
strongly enforced by the state, while statdncrease in the supply of education curricula @n th

universities half-heartedly accepted the orders armarket'
the same is now implemented with great difficulty. The tables that follow ( I-VI ), is given
aipdividual and common view of the curriculum
eqffered.

In Macedonia until 2004, there were only two
ate universities, University “St. Cyril and
ethodius” in Skopje and “St. Kliment Ohridski”

Bitola, the same vyear foundet the State
piversity of Tetovo, then University “Goce

The main reason for dispersion studies th
suggest the promoters of this idea is that high
education come closer to citizens. But there are
hidden for other reasons, such as:
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TABLE I. OVERVIEW OF THE CURRICULUM AND ENROLLMENTOF STUDENTS AT THE UNIVERSITY IN SKOPJE

Name University Number of Number of Estimated numbell Estimated number of
and (Faculty) curriculum dispersed of students students enrolling of
number curriculum enrolling the dispersed studieg

| University St. Cyril and Methodius-Skopj¢ 219 19 12351 1670
1 Faculty of Architecture 1 / 120 /
2 Faculty of Civil Engineering 8 2 470 200
3 Faculty of Information Technology and 8 / 680 /
Electrical Engineering
4 Faculty of Information Science and 11 3 1020 270
Computer Engineering
5 Faculty of Mechanical Engineering 17 2 805 200
6 Faculty of Technology and Metallurgy 9 3 565 300
7 Faculty of Science 36 / 1290 /
8 Faculty of Economics 10 3 1256 200
9 Law Faculty 5 2 875 100
10 Faculty of Philosophy 13 / 905 /
11 Faculty of Philology 27 / 1500 /
12 Faculty of Education 9 / 253 /
13 Faculty of Medicine 5 / 495 /
14 Faculty of Pharmacy 2 / 140 /
15 Faculty of Dentistry 3 / 130 /
16 Faculty of Physical Education 2 / 140 /
17 Agricultural Science and Nutrition Faculty 16 4 1125 400
18 Faculty of Forestry 2 / 90 /
19 Faculty of Design and Technologies fo 2 / 130 /
Furniture and Interior
20 Faculty of Veterinary Medicine / 60 /
21 Faculty of Dramatic Arts 4 / 60 /
22 Faculty of Music 27 / 185 /

TABLE Il. OVERVIEW OF THE CURRICULUM AND ENROLLMENTOF STUDENTS AT THE UNIVERSITY IN BITOLA

Name University Number of | Number of disperseg Estimated Estimated number of
and (Faculty) curriculum curriculum number of students enrolling of
number students enrolling| the dispersed studies

Il University of St. Kliment Ohridski-Bitola 75 18 4073 865

1 Technical University-Bitola 16 2 1010 170

2 Faculty of Economics-Prilep 9 2 765 200

3 Faculty of Tourism and Hospitality-Ohrid 14 7 320 95
Faculty of Education-Bitola 11 3 353 /

5 Faculty of Administration and Managemeipt 7 / 190 /
information Systems-Bitola

6 Faculty of Biotechnical Sciences 3 / 260 /

7 High-Bitola Medical School 5 / 260 /

8 Safety Faculty in Skopje 2 / 210 /

9 Law Faculty-Kéevo 3 2 390 320

10 Faculty of Engineering Technology-Veles 4 2 265 80

11 Veterinary Faculty-Bitola 1 / 50 /

109



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

TABLE Ill. OVERVIEW OF THE CURRICULUM AND ENROLLMENI OF STUDENTS AT THE UNIVERSITY IN TETOVO

Name University Number of | Number of disperse Estimated Estimated number of
and (Faculty) curriculum curriculum number of students enrolling of the
number students enrolling dispersed studies
1] State University of Tetovo 123 28 5170 1830
1 Faculty of Science 26 6 640 240
2 Faculty of Philosophy 21 2 270 60
3 Faculty of Philology 34 10 1035 505
4 Faculty of Arts 5 / 95 /
5 Faculty of Physical Education 1 / 60 /
6 Faculty of Law 9 5 935 470
7 Faculty of Economics 8 2 765 235
8 Faculty of Applied Sciences 8 / 280 /
9 Faculty of Food Technology and 2 / 100 /
Nutrition-Gostivar
10 Faculty of Medical Sciences 5 1 450 110
11 Faculty of Business 4 2 540 210
Administration-Kumanovo

TABLE IV. OVERVIEW OF THE CURRICULUM AND ENROLLMENTOF STUDENTS AT THE UNIVERSITY IN STIP

Name University Number of Number of Estimated Estimated number of
and (Faculty) curriculum dispersed number of students enrolling of the
number curriculum students enrolling dispersed studies
\% University Goce Delcev-Stip 115 38 7149 2935
1 Faculty of Law-Stip 10 4 610 120
2 Faculty of Economics-Kani 9 4 820 440
3 Faculty of Agriculture-Stip 8 5 730 550
4 Faculty of Music Arts-Stip 28 / 216 /
5 Faculty of Informatics-Stip 5 2 490 120
6 Faculty of Natural and technical 19 9 920 410
Sciences-Stip
7 Faculty of Philology-Stip 7 1 830 70
8 Faculty of Medical Sciences-Stip 9 / 603 /
9 Faculty of Tourism and Business 7 5 900 580
Logistics-Gevgelija
10 Faculty of Electrical Engineering- 3 2 250 175
Radovi$
11 Faculty of Mechanical-Vinica 5 3 360 220
12 Technology-Technical Faculty-Probistip 5 3 350 502

TABLE V. OVERVIEW OF THE CURRICULUM AND ENROLLMENTOF STUDENTS AT THE UNIVERSITY IN OHRID

Name University Number of Number of Estimated Estimated number of
and (Faculty) curriculum dispersed number of students enrolling of the
number curriculum students enrolling| dispersed studies
\ University of Information Sciences ang 5 / 300 /
Technology St. Apostle Paul-Ohrid
1 Faculty of Computer Science and 1 / 60 /
Engineering
2 Faculty of Communication Networks arjd 1 / 60 /
Security
3 Faculty of Mechanical Intelligence and 1 / 60 /
Robotics
4 Faculty of Informatics, Visualization, 1 / 60 /
Multimedia and Animation
5 Faculty of Information and Analysis 1 / 60 /
TABLICA VI. PRIKAZ UKUPNOG BROJA KURIKULUMA | UPISA STUDENATA NA DRZAVNIM UNIVERZITETIMA U
MAKEDONUI
The total number of| The total estimateq The total estimated number g
State universities The total number dispersed number of student students enrolling of the
of curriculum curriculum enrolling dispersed studies

Skopje, Bitola, Tetovo, Stip and Ohri 537 103 204 7300
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Analyzing all the information about the 8. Creating an efficient financial system and

curriculum offered at all state universities, leéals the allocation of governmental financial
the conclusion that the total number of offered resources;
curriculum 537, of which the dispersive studies 9. Improving the capacity of strategic
were 103, while the enrollment of students in the planning and strengthening managing
first year are provided free 29043 seats, of which capacity;
the studies should be dispersed 7300 students to 10. The development strategy for scientific and
study. All curricula are arranged and conducted on technological development;
61 college, one of which carried a good part of the 11. Transparent funding of scientific research
dispersed studies. activities;

12. Establishing a national database system for

. COMMUNITY NEEDS innovation in higher education sector.

With the opening of new universities and As a first goal appears to increase the number
colleges by state and enormously increasingf highly educated persons, and in order to achieve
academic programs, raises the logical questiomhis began with the expansion of university
what are the needs of social importance, andapacities in which they founded three new
whether there is justification for such measures. universities with an enormously large number of
curriculum. A bid opening for admission of
tudents from year to year has been bigger and
igger, which is clearly seen in graph 1. To
éachieve the first  objective, invitations
announcement was to increase the number of
students on an annual basis, as is clearly seen in

The National Program me for the Developmengraph 2. If we analyze data from the chart, it
of Education in the Republic of Macedonia 2005hecomes clear that the educational offer is much
2015 with adjoining programming documents higher than the demand, for more than 60%
which was compiled by the Government of(academic 2010/2011 year).

Macedonia and the Ministry of Education and Highl loaded deal h ket and h
Science, among other things, gives his vision of Ighly overloaded deals on the market, and has

development, and advocates that states shoull%l'OI to the fact that in some of the curriculumag n

create the conditions for higher education becoméed sufficient number of enrolled students and the
ame have become latent, some years are more

art of the European space. It also states that tf . T X
P P P ctive and have become fictional.How to win as

Ministry of Education and Science in coopera\tior‘Fl . S
with universities, to work on creating the many students, all state universities increased the

conditions for implementing the principles of thenumber of _students for adm_|33|_on to “attractive
Bologna process, which should be conducte ollege. This has led to major imbalances in the
following the realiz’ation of objectives: iversity of graduate staff, as well as to the fact
_ T that some of the profession from day to day has
1. Increasing number of highly educatedless and less inflow of fresh staff.
persons;

2. Structural adjustment of higher education It we take |nto' account. the'r_ugher educanon
the Bologna process; and offer 17 private universities, which are

3. Harmonization of legislation, norms and accredited to Macedonia, it is clear that thera is
standards with the recommer’ldations of tht?Ig difference between supply and demand, which

Bologna process: IS more than 2:1.
4. Creating an efficient system of Today the territory of Macedonia to more than
scholarships; 25 locations, are taught in law schools and more
5. Promotion of European cooperation in thethan 20 locations in economics faculties.
provision of quality;

6. Swengthering  sysem _extmalsself, J0¥T8 e mavy nconsitencies i te
evaluation and quality evaluation;

7. Defiing and stit complince wih the PELIES, ) MOCh Sve vl not created e
standards for establishment andmore tha)\/n IC:Jnivérsit students V\,/hO have been
accreditation; . y

active for

To identify the needs of society for higher
education staff, especially that there must be
national curriculum as well as long-term plannin
that is correlated with the real needs of th
economy and job market.
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2006-2007  2007-2008 2008-2009  2009-2010  2010-2011  2011-2012
Figurel. Vacancies for enrollment of studentsatestniversities in Macedonia
20000 14990 15092 16279 15573 17634
10000

0] v,
2005/06 2006/07 2007/08 2008/09 2009/10 2010/11
Figure2. Enrolment of students in their first yatstate universities in Macedonia
decades. As an example, here is a Medical society will inevitably lead to large

Faculty in Skopje, which was first founded for
more than six decades, and enrolled 495
students, while new universities in Tetovo and
Stip, who only a few years ago opened a medical
study, enrolling 450 students or 6037?!. All
public (and private) dispersive universities are
on all sides of cities, even in very small places,
while some colleges with provincial cities
dispersed in Skopje (the capital and largest city
in Macedonia). From what was stated, the
guestion whether Macedonia to the list since
2002 is 2.022.574 inhabitants, should be so
many higher education institutions, and whether
the curriculum needs social agreed with the
market?. From the results shown previously, can
clearly be seen that there is great unemployment
in Macedonia is the largest in Europe and is
officialy over 33%, despite the fact that the state
wants to reduce the apparent number of
unemployed youth by the page gives a chance to
study (coverage graduates from more than
98,7%). In the future will change the structure of
unemployed so that in the following years new
unemployed will be a high school education.

IV. CONCLUSION

A large selection of curriculum to state
universities, which is not based on the needs of
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inconsistencies, especially in the labor market
where selection will be made redundant and
inadequate staff, while others economics
parameters will lead to the fact that changes
must be made and the structure offered
curriculum of the university, which will have to
be harmonized with the needs of the market and
society.
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Abstract - In the last fifteen years and so, the nsi
significant growth area of the electronic industryhas been
in CMOS VLSI technology. The extraordinary growth in
CMOS VLSI technology is powered by a continued
shrinking of transistors to ever smaller dimensions The
benefits of miniaturization are higher packing dengies,
higher circuit speeds, and lower power dissipation.
However, computing industry must look elsewhere fothe
means to sustain the rapid increase in capabilityhat has
enabled the development of a wide range of new
applications. Graphene seem to be the most promign
successor to lithographic based integrated circuits
Outstanding challenges for graphene include making
graphene field-effect transistors and similar nanodvices
with channels that are extremely thin. That allows
graphene transistors to be scaled to shorter chanhe

miniaturization of components, as well as a huge
improvement in performance, cost, efficiency and
energy density chip packaging. Since early 80th to
nowadays, MOSFET transistor channel length is
reduced from 1.,um to 22nm, while the processor
clock speed increased from 6MHz to
approximately 4GHz. Nowadays the number of
transistors on processor chips increased
enormously , with about from 130000 in Intel 286
processors and 2.27 billion in Intel's Sandy
Bridge-E processors [ (Fig. 1)

102 1010

w—* <—2 3 billion
transistors3

lengths and higher speeds.

This paper examines issues related to the facts ahliou
scaling of conventional MOSFETs and several evolving
opportunities for the future graphene nano-devices,
including nanowire FETs, carbon nanotube FETs and
graphene nanoribbon transistors (GNRS).

MOSFET gate length (um)

10" £

100 £

ITRS targets

~o.,
0.,
o.
<o

7.4 nm

L
1970

L
1980

L
1990

L
2000

L
2070

L
2020

4108

o7

4108

4105

410

103

diy2 J0ss320.4d Jod sio)sisuel|

Year

l. INTRODUCTION

. - - . . i i i i L
Since the invention of the Integrated electronlcF'g”re 1. Evolution of MOSFET gate length (filled circles] RS

targets (open circles) and number of transistorppeessor chip

circuit at 1958th, Moore's Law has been the basic (stars)[3]
guidelines  for  long-term  planning and o . o o
development of semiconductor industry. In Fabrication of integrated circuits (ICs) is highly

accordance with this law, the number of transistor§OMPplex process. Scaling has provided the needed
that could be placed in the integrated circuit @erformance improvements from one generation of

increasing exponentially, doubling approximatel Cs to the next, there has been little motivation f

- : “the chip-makers to introduce devices based on a
every two years [1]. P_rogresswely d_ecreas_lng SIZ%ndampc)sntally different physics or on a material
of semiconductor chips causes increasing thSther than silicon. However, MOSFET scaling is
number of basic components in them. . ’

approaching its limits and that it will be necegsar
For the last few decades the main goal ofo introduce new material and device concepts to
reducing consumption and chip size can b&nsure that performance continues to improve.
achieved by technology scaling or reduction of
components. Scaling techniques using
conventional lithography on silicon substrates
have enabled an easy and inexpensive way of

ITRS (International Technology Roadmap for Semicamors)
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II.  CONVENTIONAL MOSFETAND SCALING Since the subthreshold slope is relatively fixed,
LIMITS the MOSFET off-state leakage current increases

It is very important to have a solid exponentially as the threshold voltagey, Vs

understanding of the phenomena that occurs fgduced. This is a basic scaling problem. This puts
conventional MOSFETS since it not only provides? limit on how lowest possible value of,\¢an be
useful interpretation of the anomalies that weVithout using up all of the available power for
might encounter in their structures but alsd€@kage dissipation. With the knowledge of
provides us the future possibilities and limitation INcréased ¥ variation in MOSFETSs, it is
of the device scaling. This section of paper discug€c€ssary to make an enough margin for Vth
the scale thory for two-dimensional (2D) effects invariation to ensure that Vth stays well away from
MOSFETs and starting from a brief overview ofthe lowest possible value of Vth. To obtain high

conventional MOSFET scaling principles andPe€rformance, it is generally necessary for the
limitations. supply voltage ¥p to exceed ¥4 by a ratio of 3 or

_ ~ 410 1, so the limit on ¥ also tends to limit Wo.
Recently technologies of MOSFET scalingconsequently, supply voltage scaling cannot
cannot be maintained only by the conventionahroceed much further. It is required to keep a
scaling theory. Generated higher electric fieldgertain level of \p-Vi, which determines the

inside of the transistor worsen device reliabi”tydrive current and hence performance in a Ch|p
and increase leakage currents. Moreover, thgig. 2)

required high channel doping causes significant .
challenges such as mobility degradation, increased S g
band-to-band tunneling (BTBT), gate induced
drain leakage (GIDL) and random dopants induced
threshold voltage fluctuations. Increasing leakage
current does not allow further reduction of
threshold voltage, which in turn impedes further

supply voltage scaling. 1 .__.—-——-"‘”“’—'/

Continuing progress in CMOS technology is v
based on the physics of scaling MOSFETs. These
scaling principles were originally developed by F9ure 2. Trend °fthevg’:gggi:;‘;ﬂﬂgVo'tag‘b'ya”d treshold
Dennard in the early 19704]. Basic principle
include scaling of a power-supply voltage (V or
Vpp), threshold wvoltage (Vth), doping

concentration (N) and device dimensions gate- It IS considered as one of non-ideal
oxide thickness ), channel length () and characteristics of MOSFET and contributes major

channel width (W). If this paramters are scaledPortions of the standby leakage power dissipation.
down by the factor of with the increased doping Because of small MOSFET geometries, the
concentration by: (>1), all electric fields in the Vveltages that can be applied to the gate must be

scaled transistor will remain the same as it was iFﬁdUChe(fd asl well tod ma(ijntain rl?lis;]bility. As
the original device, hence namédonstant-field threshold voltage is reduced as well, the transisto
scaling cannot be completely turned off. The MOSFET

operates in a weak-inversion mode, with a
In real practice basic problem is seen in thgubthreshold leakage between source and drain.
supply voltage (¥p) scaling, which has been .
scaled more slowly than MOSFET dimensions. The standpy power of a CMOS Ch'p (_jue to
This was because of the difficulty of Changingsourcge-to-drfsun subthreshold leakage is given by

industry-wide standard supply voltages anoequatlon (1):

because of difficulty of lowering the threshold D WVl =T fet'ﬂ(—ql.r:h)

voltage (M) any further. The problem is that the =77 = "meiooters = T tonte=28d - T 1)
subthreshold slope does not scale except by _ _ _
lowering the temperature. Nonscalable where W, is the total turned-off de;wc_e width
characteristic of the thermal voltage(¥ kT/q) With Vg across the source and draig; is the

makes the relatively fixed sub-threshold swing a@verage off-current per device,o lis the
the constant temperatujl. extrapolated current per width at threshold voltage

m is a dimensionless ideality factor, ang & the

Voltage [V]
[ & o
o

8]

.4 0.6 0.8
Channel length [um]

. Sub-treshold leakage current
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threshold voltage. The off-state leakage curreritinetic energy. Once those hot carriers obtain
would increase by about ten times for every 0.1\sufficient energy to overcome barriers, they might
reduction of \4. For a chip with an integration migrate into the unwanted area such as the gate
level of 100 million transistors, the averagedielectric, gate, or substrate of a transistor.hitjig
leakage current of turned-off devices should noaccelerated hot carriers near the drain region can
exceed a few times POA. This constraint holds generate new electron-hole pairs by collision with
the threshold voltage to a minimum of abouthe silicon atoms, which is calledimpact
~0.2V at the operating temperature (100°C worsbnizatiorf. Impact ionization can cause

case). significant increase in substrate current or carrie
o injection into the gate dielectric, which causes
B. Treshold voltage variation charges to get trapped in the gate oxide. This

The transistors with a different channel lengthcauses threshold voltage shifts and therefore the
in the same wafer, even in the same die, yieldevice becomes unstable and even carj8hilThe
difference trshold voltage @ Further \, conventional device scaling trend, which is mostly
reduction caused by increasing drain voltagdased on reducing its physical size, is no longer
describes drain-induced-barrier-lowering (DIBL).valid for the future technology generations.
This phenomena stem from the lowered potentigbeveral new strategies have been introduced to
barrier between the drain and source due to thextend Moore’'s Law. There are a number of
relatively increased charge-sharing effect betweenanoelectronic  devices that can possibly
the channel depletion region and source/draisupplement or replace current CMOS devices.
depletion regions comparing to long-channellThese include graphene nanotube, nanowire or
device case. This charge-sharing effect makes raanoribbon FETs. These devices offer sizes of a
transistor require less gate voltage to deplete tlfew nanometers and can be self-assembled.
substrate beneath the gate dielectric and malges V
decrease [6]. . GRAPHENE-BASED TRANSISTORS

C. Gate dielectric tunelling A. Graphene properties

The voltage of the gate electrode above it Graphene is one of the best known allotropes of
controls the flow of electric current across thecarbon with a single atomic plane of graphite.
transistor. The gate dielectric should be made &Single-layer graphene is a purely two-dimensional
thin as possible to increase the channgl2D) material. Its lattice consists of regular
conductivity and to keep short-channel effecthexagons with a carbon atom at each corner (Fig.
under control when a transistor is on, and t@& left). The bond length between adjacent carbon
reduce subtreshold leakage when a transistor &oms is 1.42A and the lattice constant is a=2.46A.
off. The gate dielectric (currently made of $O Carbon nanotubes (CNT) are cylindrical carbon
thickness of today’s high-end microprocessors in enolecules that exhibit unique properties. A
65 nm transistor is 1.2nm, which represents #&mportant property of nanotubes that affects their
thickness of only five atomic layer§]. These electrical properties is the number of walls. There
tunneling currents can initiate damage, leading tare nanotubes in two different configurations:
unexpected reliability concerns in very thin gatesingle-walled (SWCNT) and multi-walled
dielectrics. New device structures or a new gatdMWCNT). The main difference between the two
oxide with a higher dielectric constant will haee t Vvarieties is the diameter of the tubes. The diamete
be developed to enhance performance withof single-wall carbon nanotubes are generally
further reduction of the gate-oxide thickness. Ndetween 0.7-2nm  while multi-wall  carbon
scaling theory exists to guide either developmenpanotubes are typically between 10-20nm,
In this sense, we will indeed soon reach the limitslepending on the number of walls. Figure 3 right

of CMOS scaling represents band structure around the K point of (i)
large-area graphene, (ii) graphene nanoribbons
D. Hot-carrier effects (HCES) (GNR), (iii) unbiased bilayer graphene and (iv)

The high electric fields in a device cause transPilayer graphene with an applied perpendicular
conductance degradation due to hot-carrier effecft€ld. Large-area graphene and unbiased bilayer
(HCEs). As the average velocity of carriers in th@faphene do not have a bandgap, which makes
channel saturates by the increased scatteringirateNem less useful for digital electronics. The band

the high electric fields, the carriers can attdghh Structure of graphene can be modified, and it is
possible to open a bandgap in three ways: by
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constraining large-area graphene in one dimensian multiple of 3 then it is semiconducting carbon
to form graphene nanoribbons, by biasing bilayetube. The diameter of the CNT based on the
graphene and by applying strain to grapHé&he following egauation (2)10:

Armchair =

ooooooo v3 — —
g IX :r: S0 ®! U Deyor =—agyn= + nm+ms )
Bl ooy .
5 m where g=0.142nm is the inter-atomic distance
= :z:é:,,:.:,:;:&: between each carbon atom and its neighbour.

1939 e e e N, (!) (\‘\) (\‘H) (V) . .

W « Ko SWCNTSs typically have a diameter of 1-2 nm

and a length of several micrometers. The large
aspect ratio makes the nanotubes nearly ideal one-
dimensional (1D) objects, and as such the

The bandgap energy is inversely proportionaBWCNTs are expected to have all the unique
to the diameter of the nanotube and represents tpeoperties  predicted for low-dimensional
minimum energy required to break a covalenstructures.

bon I he Semconduclof syl e o8 20 CNTFETs are very simiar to MOSFETs, it
) 938he silicon channel replaced with a CNT.

'?rr:ir%){arr::taer;sofths?n blitt\?vralﬁ nzzgfsgggg L:?Sat;réi WCNTs was used to bridge two metal electrodes
9 P refabricated by lithography on an oxidized silicon

bandgap energy at levels that are good f\7vafer as shown in Fig. 5 (left). The SWCNT

transistor or diode applications. The larger .
diameter of MWCNTs decreases their bandga layed the role of th(_i,*channél, while the two .
etal electrodes functioned as the source and drain

energy so low that they behave like metalélectrodes. Channel is intrinsic, where source and

regardless of their chirality. Since graphene is . . : .
zero bandgap material, which is not preferred | rain are doped. An electrostatic potential bayrier

digital applications, this paper summarize ther)revents flowing electrons through the channel. By

techniques that have been proposed to open aapositive gate voltage the barrier is passed down

bandgap and also covers the specifics of grapheﬁggoﬁéfn;i\';{gg ﬂt?lvg zgfjsath%fszgnrﬁggggﬁggﬂ
transistors for digital applications. Analog cirtsui ' 9ap 9

ocus on other_parameters (such as gain V1> & MUersely propertona o et dlmctrs,
transconductance) and operation principles bas reshold volta ge is defined as thye voltage reduire
on using zero bandgap graphene transistors. Sin 9 9

digital applications require a sufficiently large tﬁetlf;?riggiéhgNtrTar;i';[f:]réchh;ntg;ezhc’lrdo)gﬂzgz ?J
loflos ratio for reliable and efficient operation, PP

only transistors built using graphene with a;hﬁ;;ir;:]%rfdtiga;;?ﬁe?gf ;Jiindgap that is anrseve
bandgap are considered for digital applications. u [11].

Figure 3. (left) Armchair graphen nanostructure. (right) Grape
band structure-spectrum of energy (E) versus wateréK)

Gate
B. Carbon nanotube FET transistors (CNTFETS) &ate oxide (AlorT)  CNr

Carbon nanotubes are graphene, which is a tsig
dimensional honeycomb lattice of carbon atom
sheets rolled up into cylinders (Fig. 4 left).

Figure 5. Sross-section of a top-gated CNFET (left), AFM imaf
one early CNTFET

The small diameter of the CNT means that all
parts of the channel are close to the gate, and the
are easier to control. Advantage of using CNTs is
that they exhibit ballistic transport of electrons
because of the tube structure. Since all of the

They have either metallic or semiconductingatoms in the tube are bonded to the same number
properties depending on the direction how CNTof neighbors, there is no electron backscattering.
are rolled up (chirality). Chirality vector is This is in contrast to a wire made of a crystal,
represented by the integer pair (n, m). If n-mas n which has irregular bonds at the surface. The

Figure 4. Single-wall carbon nanotube(left) SEM sequence of
nanotubes alignment obtained in plasma-CVD (right)
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current-voltage (I-V) characteristics of thethrough lightly doped NWs can be controlled via
CNTFET with different channel lengths are showran electrical field like FETSs.
in Fig. 5 ( with power supply of 0.9V and room

temperature) and they are similar to those of While one CNT is either an active device or a
MOSFET. The CNTFET device current lis wire, a single NW can be both an active devices

saturated at higher 3 voltage as channel length and an interconnect wire. At first glance, NWs and
. 9Nerp 9 g NTs seem to be very similar. Both are capable of
increases and the ON-current decreases due [0

A S rming active devices and interconnect wires with
energy guantization in the axial direction at 32 MMyimensions of a few nanometers. However, there
(or less) gate length [10]. The current of the ' ’

CNTFET can be increased by increasing thare some differences that make NWs more
number of tubes in a CNTFET. As shown in Fig. romising than CNTs. While CNTs are physically

..strong, and their metallic form has excellent
the current level of the CNTFET decreases wit " , L
channel length (when the channel length is VerQ:onductlon properties, the inability to grow CNTs

short) due to the energy guantization in the axi }{\nth desired properties is a major obstacle torthei

L - . . arge-scale usage. Current methods for creating
direction (as limited by optical phonon scattering) CNTs produce both semiconducting and metallic

As the chirality vector changes, the thresholdtructures, and their semiconducting charactesistic
voltage of the CNTFET will also change. Theeven vary from tube to tube. On the other hand,
threshold voltage of the CNTFET is inverselythe doping levels of NWs, and thus their
proportional to the chirality vector of the CNT.rFo conduction properties, can be very tightly
example, the threshold voltage of the CNTFETcontrolled. The doping levels can also be varied
using (13, 0) CNTs is 0.423V while the thresholdalong the length of a NW, while a CNT is either
voltage of the CNTFET using (19, 0) is 0.289Vall semiconducting or all metallid2]. NWFETSs,
[10]. There are several difficult problems to begate-allaround or surround gate FETs with a thin
solved. No existing processes for synthesis amanowire channel, have drawn much attention and
growth of nanotubes can produce tubes witlhave been considered as promising candidates for
identical diameters and chiralities. There is still continuous CMOS scaling since their nonplanar
big gap between promising early results and thgeometry provides superior electrostatic control of
extremely tight control of placement that would behe channel than the conventional planar
needed. Furthermore, an even tighter gate contrstructures. The increasing attention in nanowire
through ultrathin high-k gate dielectrics andresearch stems from several key factors: their
extremely abrupt doping profiles are required foihigh-yield reproducible electronic properties, eost
the device fabrication. effective “bottom—up” fabrication, higher carrier
mobility by means of the reduction of scattering
resulting from the crystalline structure, smooth
surfaces and the ability to produce radial andlaxia
nanowire heterostructures, better scalability
resulting from the fact that diameter of nanowires
can be controlled down to well below 10 Hig].
Figure 7 is SEM image of a 50nm thick NW. The
current—voltage of drain and sourcgs{V/ps) data

nenge)

Figure 6. Current-Voltage Characteristic of CNTFET of the back-gate NWEET are shown in Fig 6. The
_ _ gate voltages were applied from 0 to 9V and the
C. Nanowire FET transistors (NWFETS) drain voltages were from -1.0 to 1.0V for room

Atomic-scale nanowires (NWs) can betemperature samples.
engineered to have a variety of conduction
properties from insulating to semiconducting to
metallic. Semiconducting nanowires can be grown
to controlled dimensions on the nanometer scale
using seed catalysts (gold balls) to define their
diameter (6-20nm) and legths ranging ftom 1-
30um. By controlling the mix of elements in the
environment during growth, semiconducting NWs
can be doped to control their electrical properties
Heavily doped NWs are conducting. Conduction

Figure 7. A SEM image of a 50-nm-thick Si nanowire devicehwit
Ti/Au contacts for electrical transport measurersent
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It is shown that the conductance increased with
the increase of the back gate voltage, which
indicates an n-type property for thgls nanowire.
The possible reason is due to oxygen vacancies
and extra gallium interstitial atoms in the lattice
during the synthesis process [14]. An on/off

o 01 04 06 0.

current ratio (J/lor) of more than 10has been <
achieved at ) from -1 to 1V with 4 of 0.2 V. Figure 9. Schematic of back-gated GNRFET (left), I-V
The FETs based on single, (& nanowire characteristic for different GNR widths (right)

exhibited better electrical properties, which

affected both on/off current ratio and threshold . Fig. 9 (right) iIIu_strates how variabi_lity in GNR
voltage of the devices. Fig. 8 shows a typiga! | width affects device pbVg characteristics. The

g : band-gap of the N=18 GNR is too small to achieve
Vos characteirlsnc of single,S; NWFETS. a smaﬁl ?eakage current, whereas that of the N=9
. GNR is sufficiently large so thaglo is as high
e p as 1000X. However, the capacitance of a wider
= GNRFET is large due to the larger surface of the
GNR channel. The N=18 GNRFET has 50% larger
intrinsic channel capacitance than the N=9
—__ | GNRFET in the on state, which can affect
Va¥) performancgl15].

Figure 8. Transistor characteristic of back-gated singl®,S Two-dimensional (2D) graphene sheets are
NWFET devices on silicon substrates: I[ds—Vds cufoegate

voltages with Vgs = 9V to 0 in 3V steps from topbtattom. The inset nearly_ metallic, while !Jltrathm . graphen?
is the SEM image of the as-fabricated singl®:$1anowire nanoribbons can show semlconductlng properties

with the energy bandgap scaling inversely with the

Variations in nanowire dimensions due Orphon width. The achievable energy bandgap,
fabrication imperfections can lead to perturbatlon§uperiOr transport properties, and the planar

in the carrier potential and scattering that degradyanyfacturability establish GNRs as promising
the charge transport characteristics. AlSOgechnology beyond the Si CMOS technology.
variations in nanowire diameters may lead 0 gplike CNTs, which are mixtures of metallic and

variation in FET threshold voltage. Reducingsemiconducting materials, a recent research results
variability is therefore a key challenge in makingjemonstrated that all sub-10nm GNRs are

nanowire FET_s a viable technology. Furthefmoresemiconducting due to the edge effect, which
quantum confinement effects make modeling Ofyake them more attractive for electronic device
nanowire transistors a complex problem. applications. The electronic properties of the
, channel material play an important role on

D. Graphene nanoribbon FETs (GNRFETS) GNRFET characteristics.
Graphene nanoribbons (GNRs) have one-
dimensional structures with hexagonal

twodimensional carbon sheets, which are stripes

graphene. Depends on the termination style‘r)?:c va_riability a_nd_f(_jefect?:- Ieakagel ancri] low _noise
nonchiral GNR can be divided into two kinds: argins are signiticant. -or example, the variation

AGNRs (armchair) and ZGNRs (zigzag). Fig. 9of the channel width by a couple of angstrom

(left) shows the structures of armchair GNRSphanges the leakage current by orders of

Adopting the standard convention, the width 01magnitude, and a single Coulomb charge impurity
! - 0
armchair GNRs is classified by the number ofan lower the FET on-current by about 30%.

dimer lines (Na) across the ribbons. Likewise, th%ense memories, which are the biggest prospect

one of zigzag GNRs is classified by the number o r gra_phene-bas_ed_ devices, are pqrtlcularly
zigzag chains (Nz) across the ribbonssusceptlble to variations and defects with near-
Perpendicular to the direction of defined Width,Zero noise margins and an increase in leakage

GNRs repeat their geometric structures, and forOWer Of. over 5 X. This assessr_n_ent_of _the e_ffects
one-dimensional periodic structures. of variability, defects, and parasitics indicateith

important role on circuit performance.

1, (08)

Although the GNR material promises ultra-
all, fast, and low-energy FETSs, two key effects
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IV. CONCLUSION

As dimensional scaling of CMOS transistors ig!!
reaching its fundamental limits, various research
have been actively carried out to find an
alternative way to continue to follow Moore’s law. [3]
Graphene and CNTs are new materials with
outstanding electrical properties. The high[4]
conductivity and exceptional stability of metallic
nanotubes makes them excellent candidates fi
future use as interconnects in nanodevices and
circuits. FETs using semiconducting CNTs andg
NWs have operating characteristics that are gg
good as or better than state-of-the-art silicoms)
devices, and significant improvements should be
expected in the near future. Graphene nanodevicEs
take advantage of the quantum mechanicq{0
phenomena and ballistic transport characteristigs
under lower supply voltage and hence low power
consumption. Moreover, due to their extremely
small size, those devices are expected to be used
for ultradensity integrated electronic computers.
While nanoelectronics presents the opportunity t6-%!
incorporate billions of devices into a single
system, it also increases defects and variationss]
both during manufacturing and chip operations.
However, while graphene based FETs are one &
the most promising devices for molecularys
electronics, many challenges remain before they
can become a successful technology.
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Abstract — With the development of science and of the treatment or even call the doctor if
technology newly developed textiles appear on thearket. necessary

In education we deal with the presentation of tradional
textiles and technologies in the first place. In myhesis | It is difficult to name an area where products of
would like to point at where and what novelties carbe the textile industry have not gained ground yet.

introduced in some courses of the SZTE JGYPK. This Todav's technol K it ible f
way we can broaden the knowledge of future teachetsy Oday's technology makes It possible for our

raising their curiosity towards new achievements ast  Clothing to change its colour depending on the
future textile and hoping that they will pass thisonto the  external temperature. By using solars our clothes

new generation. or accessories can glow, heat, cool or can even be
antibacterial.
|. INTRODUCTION There is a demand on the market for

What comes into our mind about textiles inentertaining electronics, GPS, computer and
general is that of clothing and interior materialstelephone  built in  everyday  clothing.
however products of the textile industry areMicroelectronical position sensors and diagnostic
present at all areas of today’s life. Newer andensors are built in clothes worn in case of
newer succesful developments come to lightdisasters for the safety of the rescue people.
thanks to which, using textiles makes the

. : . . Textiles, which are capable of adapting the
employees life easier, more enjoyable and safer i .
. : changes of the external environment and alter
several industries.

accordingly, are called intelligent textiles. Such

Textiles are present in many areas ofabrics are known, which are soft, silkky and
economical and everyday life. Textile-basedlexible, but become solid once beaten. There are
supporting structures are used in building roadspecial textiles of which curtains or safety
and dams. Light-weight constructions made otlothings are made. These textiles not only open
fabric are known, concrete is made using glasgores and let energy through at explosion, but at
fiber, geotextiles are used at the landfills. the same time they thicken and get hold of the
%‘Fippings or give protection against UV radiation

We come across products of the textile industr ) _ :
mechanical effects (e.g.: cuts or stings).

in healthcare, health preservation and curing, suc
as implants, artificial veins and surgical dressing Sportlife is not only using intelligent textiles
but also it is becoming an outstanding market for
hem. Sportmen are wearing shape-memorizing T-
hirts and sports clothing which helps them taking
p the appropriate pose thus making them easier to
perform the required movement (e.g.: strike).

The so called “clever products” gain ground
which help protecting health of disabled or eIderIy}
people, developing telemedicine and preventin
diseases.

Clothing are made for the visually impaired or : : . : S
blind people which includes a position sensor and Wide range of.f|reproo.f, d_|rt resistant, antistatic
a vibrational device. When the sensor detects az?'PtC.I odor-ab;orblng Jum'ShmgS can be found to
obsatcle it makes the vibrational indication systerﬁa isfy everyday needs.
work thereby helping the blind person’'s Textile-based, built-in, chip-system equipped
movement. “intelligent carpets” can function as motion
detectors, fire alarms or thermostats for air

Analyzers built in the clothing are capable of ditioni Leds built i It I i
measuring heart rate and blood pressure. Based gpnaitionings. Leds bult In wall-to-wall carpets
can designate an escape route or serve as an

the skin’s biological information and sweatness eraency lighting. The information exchange
they can diagnose illnesses, secure the monitorir?dn gency fighting. : : X 9

120



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

with nearby electronical devices can form a self- Topics: Principles of the relationship between
learning network and this way in case of a custonpeople and technical products. Development.
made carpet the complexity of the system remainescription of consumer society. Environmental
intact. Radio Frequency Identification (RFID) chipimpacts of production and consumption.
built in .ﬂoorlng is able to maintain several ... iac play an important role among
functions: control or identify. Such control of the - :

o . ) : textile technologies.
buildings can increase safety and intesify well-
being.

Man very often gets inspiration from nature,
engineers use the nature’s inventions for their
work and innovations.

Elrae]
NTEXTIES 2%
Tested for hormful substances
We attempt to get to know and learn the Pl
obvious phenomena of nature through modelling. ' '
However we cannot forget that modelling not only
means similarity but also diversity. Ignoring this,,
can lead to the fault of wrong analogy. This L ,
happens, when studying the modell, we want to »Al the beginning of the 1990’s Oeko-Tex®

come to such conclusions about the properties oftandard 100 was developed for the need of
the modelled, according to which they are nopealthy and skin-friendly products. This was the
analogoug. time of the "poison in textile” and other negative

slogans which denounced the chemicals used in

Biomimicri or biomethics (coming from the the textile industry being harmful to healtf.”
Greek bios = life and mimezis = mimicri) is a i o ) ]
discipline based on the study of nature which is At the same time it is impossible to fulfill our
intented to combine biology and engineering. It&XPectations towards modern textiles without
major aim is to bring, in practice, the structunela USiNg chemicals. However it is not all the same
mechanism of organisms into effect in artificial"OW we obtain the required colour stability, fabric
materials, machines thus copying naturaftructure or touch etc.

organisms having been improved for millions of =~ The testing and certification system of
years. the Oeko-Tex® Standard 10€atisfies the many

In 1948 George Maestral invented the velcrgNd varied requirements consumers make of
while examining the thistle, self-cleaning, water-_mOdem textile products and at the same time takes

resistant clothing was developed when studying:to account the complex production conditions in
the leaves of the lotus. Bodies of sharks arth€ textile industry: global organisation, a strong

covered with tiny, placoid scales. Swimsuits ardéndency towards the international division of
made imitating this. Blades of the wind turbinedabour, different mentalities with respect to tlse u

resemble to the humpback whale’s gnarled flippe©f Potentially harmful substances.
The prototypes of these turbines provided twice as Manufacturing textile products of all

much output at 27km/h wind speed as the types, ecologically harmless for humans.
traditional wind turbines.

Picture 1. Oeko-Tex® Standard label (Trust in textiested for
mful substances according to Oeko-Tex Standa0y 1

« Simplifying and accelerating terms of

Many other examples could be listed here. delivery for manufacturers and retailers
who wish to offer their customers textile
Il. COURSES products which pose no risk whatsoever to

Examine how this knowledge can be health.

incorporated in the courses of the University of
Szeged Faculty of Education, Department of
Technology.

A reliable product label for consumers
who specifically aim to buy textiles which
are harmless to healtt”

A. Name of course: B-TAKTO06 Technology, life

. . Newly developed textiles can have properties
management, home economics and subjeﬁii

anks to which they are resistant to stain antl dir
pedagogy and antibacterial. Due to these qualities they need
Subject elements: B-TAKT061 Technology  less washing, it is easier to maintain and handle
them. Dirt resistant feature makes washing easier.
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Picture 2. Demonstration of different types of watssistancy of textiles in class

Self-cleaning textiles are covered with a Hopefully there will be an adequate solution for
photocatalyst layer (nano-sized titanium dioxideXhis in the near future as it is very important wha
thanks to which dirt decomposes if exposed t&ind of packaging we use.

C\?Qgrlgﬁﬂﬁls& é;ﬁggkgytggr:gt;;;?gr rgeg?rl]s or B. Topics: Technical information _transfer_
' Systems and subsystems. (Sources of information,
laser technology they can produce such sup%ly

: . . : ansmission channel, devices for information
ngllrt?t?:r?elc surfaces which push off all kinds Ofdesplay. Radio, television, computer.)
We already know textiles which, with the help
of optical fiber or fiber-optic screens, can vissel
We can introduce some examples on the twpictures or writings on the fabric. Luminous fabric
types of textiles. One is that repels water and thean be made in different colours by using fiber-
other which absorbs it. While the first is calledshaped leds and conductive fibers. The colour of
hydrophobic, the second is hidrophilic (Picture 2.) these can be changed by computer.

Demonstration:

When you want to buy water- or dirt-resistant “We can find several examples of using
table cloths or other textiles, they are notinformation technology in everyday clothing.
necessarily labelled with these two expressiong;ashion companies, research institues and other
however you are likely to meet the term “solcorporations deal with the development and
release” which also refers to these types of fabric marketing of such products. These products hardly
iffer from the normal, everyday clothing by look.
and detergent decreases so less wastewater g &ey can be Washe_d in & washing machine, even it
into our environment. In order to save our® & foldable textile-based keyboard, led-light

surroundings we need to use textile filtration>creon built n clothing W'th the help of an o_ptlc_a
abel or a jacket, which has a communication

systems. Polymer Composite Department of th evice in its collar (e.g.: microphone, MP3
Bay Zoltan Institute of Materials Science andbluetooth, I-pod orGPS)".”

Technology is working on developing special
filtration systems. “ Most of the drug substances Now we can say that “computer can be worn”.
get through the two-step, traditional wastewateBuilt in solars provide and store energy thus they
plants changeless and gets into rivers, lakes am@n operate electronical devices.

other water suppliers. In order to stop this they
develop special filtration systems mentioneq
above.

Due to these simple solutions the use of wat

C. Name of course: B-TAKTO06 Techinology,

ife management, home economics and subject
pedagogy

Destruction of'slowly decomposing plastic Subejct element: B-TAKT062 Life management

causes an ongoing problem so they started

developing biologically partly or/and fully Topics: Basic human needs. Well-being.

degradable  polymers. “Goal:  developingFactors affecting well-being.

biolo_gically fuI_Iy dessolvable compo_site using Our comfort has a great influence on our well-

caseinate matrix and nano-cellulose reinforceme eing

As a reference material they use PVC matrix an '

microcrystalline cellulose. They intend to use the “The comfort of wearing is a measure, with

biologically decomposable composite inwhich our clothing supports the body’s functions —

packaging industry, primarily packing food.” or it interferes with them as little as possibleréi
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we can mention freedom of movement, expedience
of shape, keeping the body and its close
environment at a convenient temperature and that
wearing the clothing should have a pleasant
feeling on our skin. The insulation and moisture-
wicking ability of the clothing and also the size o
the covered body surface play a major role in the
body’s heat.*

Nowdays we can find an “intelligent” solution
for easing the extremities of the external
temperature. The so called Phase Change Material
(PCM) is used which is able to change consistency
between 35-37°C or they inveave “thermo strings”
in the base material, which, due to their eleckrica
conductivity (carbon fiber core, metal powder
additive), produces heat when effected b)() the base material
electricity. y '

Picture 3. Medical tights do not show a big diffeze from the
traditional tights at first sight

the textile design and the
finishing operations in production.”

“Hygroscopic and moisture-wicking ability Anti-odor fabrics

A very important property of a clothing worn
right on our skin is its hygroscopic ability and at
the same time how fast it can absorb moistur
from the skin and pass it onto the outer layers.

Smell of perspiration and body odor are caused
Qy bacteria on the skin. Reproduction of bacteria
can be prevented in different ways. Using nano-
silver became popular recently. Nano-silver treated
The air permeability of the clothing textiles stop the multiplication of bacteria and

It can increase wearing comfort if the air insidemic.mbes'.So we can just as well call these t@(ti[e
g tibacterial. On Picture 4. we can see that with

the clothing can change and water vapor can lea .
d g P e growth of concentration of nano molecules the

free. Air permeability comes into account when tibacterial effect i d | the kexti
the clothing needs to be water-resistant. This capruoactenal efiect increased. in cup a) the kexti
S not treated, cup b) contains the less amount of

be helped with a polymer membrane througH

which liquid cannot get in, but vapor can get Outsilver concentration and every following contains

This property has a great importance in safety z:mb"(ﬁ'or_e and more silver molecu_les. It is V'S.'ble thgt
; y increasing the concentration the antibacterial
outdoor clothing.
effect has grown.
Flexibility which increases clothing

physiological comfort LJAntibacterial underwear — including T-shirts —

denote a significant future potential on the market
To increase wearing comfort they use 2-10%n everyday clothing. Another way of

(or even more depending on the target) quantityeodorisation is when cyclodextrin molecules bind

high-density elastane fiber (e.g.:.Lycra). The closeweat, what's more, cyclodextrin filled with

fitting, comfortable piece of garment lives andfragrance make clothes smell nice.”

moves together its bearer. They have become

common in underwear, outerwear, lingerie, tights

gloves, sport and leasure clothing, but they ai

also used in healthcare (e.g.: elastic bandages ¢

medical tights).*

Demonstration:

We can introduce a traditional and a medice |
pair of tights, compare their flexibility, give an
example for the compression effect (Picture 3.).

“ Skin sensory effect

. . . Picture 4. Antimicrobal test results.
A piece of clothing’s effect on the skin, when g ciean, white textile, b-h) AGNP covered whitetites. The

it's in direct contact with it, is primar”y influeced  concentrate of silver nitrate solution for makitilges colloid was the
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following: b) 0,001, c) 0,005, d) 0,01, e) 0,050f1, g) 0,5 and h) 1

mol/dnt ©!

I1l. SUMMARY

In all areas of life, with the involvement of 2]
many sciences, interdisciplinary developments are
taking place and textiles have become part of the?ﬁ

developments.

Techincs and lifestyle, being a school subjecty,
can also be considered interdisciplinary as it

(1]

concerns all disciplines of all walks of life. This
way it is easy to find points of connection betwee

the topics and the newly developed textiles. The

only question that arises is how to present these.

Both in the school system and

in adult

education, information should be given a great

role. With the cooperation of professions an(j;s
educational institutes, inform students about new
technological solutions, researches in order to

achieve that they not only get to know the
traditional curriculum and traditional technologies

Help students gain insight into the “loopholes of
the gateways of future” as something might arouse
their interest and getting through these gateways

they can conquer new grounds.
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Abstract - Underlying philosophy of the relationshp  applying in the nonprofit organizations, such as
marketing is based on the premise of retaining exisg educational institutions.

customers with long-term profitability. When reffering on
institutions of higher education, students are coridered as Important turning point in overall development
consumers and beside them there is a great number o of the theory of marketing is development of

stakeholders, whose needs should be satisfied. lati hi Keti Relati hi keti
Relationship marketing can be considered on several relaionship  marketing. elatonship marketing

levels. On the first level, relationship marketing is  Presents t_he latest i_nnovatipn in marketing arimi_it
considered as database marketing. Database marken the most important innovation of marketing which
uses a database for storing and analysis of consume appears in the ﬁbcentury. Relationship marketing

information, which supports the formulation and (RM) appeared in 1980’s and as an alternative to
implementation of marketing strategies. In instituions of

higher education database marketing can be used for the pre_zvail_ing view of marketin_g. At the tim(_a,
developing long term relationships with existing ®midents ~ Mmarketing is regarded as a series of transactions

but also for attracting potential students as wells during and that was because many exchanges, especially

their recruitment. in the service sector, are relational by nafite
I.  INTRODUCTION Il. RELATIONSHIP MARKETING IN INSTITUTIONS OF
Marketing represent a relatively new area of HIGHER EDUCATION

business economics. It's of great importance for Underlying philosophy of the relationship

enterprises engaged in economic activity, but naharketing is based on the premise of retaining
just for them. In terms of defining the concept ofexisting customers with long-term profitability.

marketing, it should be noted that there is nd&eeping customers (consumers) through the
single accepted definition of marketing [8]. development of long-term and comprehensive
According to Kotler and Keller [3] marketing relationship with them means a critical element for
management can be defined"adg and science of achieving and maintaining long-term competitive
choice of target markets and the ability ofadvantage. The development of the concept of
acquiring, retaining and increasing the number ofrelationship marketing significantly changed the
customers through the creation, delivery andraditional approach in the study of marketing.
communicating of superior value for customers.” Significant change are manifested in the following

Initially, marketing has been applied in for- six dimensiong6]:

profit organizations. The main difference between « Relationship marketing seeks to create a

for-profit and nonprofit organizations is that thei new value for consumers and then to
primary purpose is not profit but some other social participate in it with certain customer;
goal. It is not true that the latter do not gererat « Relationship marketing recognizes that
profit, on the contrary, they could generate profit consumers have a dual role, both as
but they would use that profit for some other costumers and as direct participants, in
purpose. The beginnings of the application of defining the values that they want to
marketing in organizations that do not generate achieve:
profits primarily began in the sixties and the . Relationship marketing of business entities
beginning of fundamental theoretical and practical are observed through the prism of
research is linked to Kotler and Levy [4]. They designing and active involvement in
argued that marketing is generic activity for all processes, communication, technology and
organizations. Thus marketing has slowly begun people in support of creating value to
consumers;
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» Relationship marketing represent continuakpllying relationship marketing in educational
cooperative efforts between buyers andnstitutions, there is a need to form chain of
sellers; relationship between institution and its mayor

+ Relationship marketing recognizes Stakeholders (business entities, donors, faculty
consumer value during the life cycle ofstaff, alumni, ministry of education, local
buying; community, labor market etc.). That is a great task

+ Relationship marketing is trying to build a for institution like educational one. Because of

chain of re|ationships in the Organization,that, there is a need to involve all of staff membe
to create value that consumers really wanin fullfilment of this task.

and to form a chain of relationships

Authors [7] of multiple stakeholder model (fig.

between the organization and its majory) jndicate that there are seven groups of

stakeholders.

are:

There are many definitions of relationship
marketing. Kotler and Armstrong [1] pointed that
relationship  marketing “involves creating,
maintaining and enhancing strong relationships
with  customers and other stakeholders.
Relationship marketing is oriented to the long
term. The goal is to deliver long-term value to

customers and the measure of success is long-term

customer satisfaction.Gibbs [2] pointed out that

stakeholders in higher education. Those groups

potential students;

students;

educational personnel,

economic sector;

competition and other higher education
institutions;
government
institutions;

ministry and other state

those involved in higher education “seek to .
develop educational relationships rather than
transactional deals between traders”. The same According to the conclusions made by the
author argued that the “economic markeyuthors [7] of this model, an adequate orientation
commodities higher education on the basis of thgy the users/customers in education implies that
accreditations earned at higher educatiogylture, structure, systems and procedures must be
institutions”. established in a manner that ensures success in
When reffering on educational institutions, developing long term  relationships  with
students are considered as consumers and beskjgkeholders, in order to ensure long-term survival
them there is a great number of stakeholder§f the institution.
whose needs should be satisfied. When comes to

parents of existing and potential students.

I Students

T
Potential studants '] .;,:-i’ﬁe'
ﬁn‘pe o Potential studants
Information Informnation Reatt i ¥
. | gathenng gathering mnﬂesu !
ampetition & other higher Inforreation Dristribution of information F*G“ac i

S a -o| Educabional personnel
_ gtucationinsiutons. | gainerng 5. i T

Reat!
Gavarmment Ministry & [+ information Higher education -
uﬁgr_e:;m '_'Eﬁ'-!"'ﬂ_.ﬂs aalhne t[!ﬁ!!IHEEﬂ - Reacllon/Response - Ecanamic secior
P ST
arg of current an: Inforrmation %
] f F|
Mer}s ;irﬂ'w[lli \ Distribubion of information

-

information Information

gathering gathering

"
r Economic Secto -1 | ;Eﬂ Eé"aé:?mnn?u

Figure 1. Multiple stakeholder (constituency) moidelthe implementation of market orientation [7]
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Regardless of the type of organization that ha%lectronic file cabinet” which generally contains
been applied, process of relationship marketing ighe following information [9]:

conducted in the following stagf: « list of names

* Awareness- members in the process of addresses
exchange identify other potential partners; '
 Research - analyze the obligations, phone numbers,

benefits, subject and possibility of

exchange;

the life styles,

e consumer transactions,
» Expansion by increasing interdependence
between partners, it is realized additional
benefits from their relationships; - frequency of purchase,

types of purchase,

* Obligation - partners implicitly or « value of purchase,
explicitly give the word that cooperation

will be continued: * reactions to promotional messages

« Leave-taking- interrupt the established * other specific information.

relations. It is necessary to distinguish between the list of
Some authors [2] claim that marketers incustomer and database. List of customers is just a
institutions of higher education have to encouraghSt of specific characteristics of the consumer,
students to be actively involved in facultyWh”e the database is a much wider concept than
activities. They pointed that is nessecary to workthe list because it contains much more information

on improving university image, because that affec@Pout consumers who are obtained through
on development of a university identity. If ransactions, surveys or other methods of
university have good image in public angcollecting. Courtheux [9]has defined database

established identity, that will encourage studemts Marketing in a manner it presents "the sum of the
engage in supportive behaviours in the future. agetailed inter-related data, which has more goals,

first, authors considered that relationshipand allows the relevant information in time and if

marketingcan be a viable strategy in the context offécessary re-locate.” Kotler and Keller [3] have
higher education.What is required of these d€fined database marketirgs "the process of

institutions is to change their paradigm and do ndfonstruction, maintenance and use of customer
be only focused on profit, but also to emphasizéiatabase and other databases with the purpose of

the social benefits like other non-profit contracting, 'transactions," and  building
organizations do. Those benefits include emotiondflationships with customers.
satisfaction of the costumers, spiritual values and The database marketing should primarily be

many other humanitary ideals. used for better understanding of consumers
(existing and potential). When it has a large

[1l. DATABASE MARKETING IN INSTITUTIONS OF number of data (demographic, psychographic,
HIGHER EDUCATION purchasing and other consumer characteristics)

Relationship marketing can be considered offom the base can be derived very important
several levels. On the first level, relationshipconclusions about so-called typical existing

marketing is considered as database marketinEUStomers- When they understand the needs of a

When it comes to database marketing, it is abodyPical consumer, it is possible to adjust their
technology-based means by which companiedPerations to this type of consumer. Some of the

them towards efficient management. This is a newt1l:
approach to the regulation of transactions with . gglection of target market;

clients [6]. o
] ] e initiation of repeat purchases;
Database marketing uses a database for storing and

analysis of consumer information, which supports * building long term relationships with
the formulation and implementation of marketing customers.
strategiesAnother term for database marketing is identification of potential buyers;
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» personalized direct mail; Beside developing long term relationships with

existing students, database marketing can be used

to attract potential students as well as duringr the

« creating a report on the effectiveness ofecruitment. Authors [10] indicated that direct and
certain media. database marketing both can be implemented in

recruitment processes of institutions of higher

h Mosft of éhed mskt)ltutlons' ﬁf 'h:cgher educaft'qneducation. They concluded that “direct and
ave formed database with information of 1Sy,iaha5e marketing has distinct potential in

students. If some institutions are not yet dong, thaa

. , : ttracting more students cost-effectively, and
Student Affairs Office (SAQO) can create a uniqu§yqying the precision and control with which
database since there is a large amount of da

; . e whole recruitment process is managed. [10]"
Every year, students during enroliment submit new

information to their current data related to the When they are collected and stored, data are
residence, phone numbers, marital statug)ot sufficient. The database must be constantly
occupational engagement of students and theipdated with new information, to avoid erroneous
parents and so on. In addition to this informationgonclusions and decisions of the faculty
Student Affairs Office have access to studentgianagement. When updating the base it is not

e as a basis for further research;

information such as: enough to pay attention only to adding data about
new students, but also includes refreshing data of
e completed secondary school; existing students.

e average grade;
IV. CONCLUSION

_ Institutions of higher education have an
* his current status; extensive network of relationships with different
. GPA (Great Point Average) while groups_of _st_akeholders who _requir_e de_veloping
studying etc. and maintaining long term relationships with all of _
them. Students are considered as costumers, so it
Only on the bases of these data, Student Affairg necessary to develop relationship with them at
Office could have the insight into who are thefirst.

potential students of the particular faculty omfro Relationshi Keting i : d he |
which cities and which schools prospectivet eitrl]ons lpl mat[ et('jn?. IS olrlent(ta ot ? or:g
students most often come. erm. The goal is to deliver long-term value to

customers and the measure of success is long-term
On the bases of grouped and aggregated data@istomer satisfaction. Considering the nature of
the student database, the faculty could create ralationships that occur in institutions of higher
more effective strategy of faculty promotion. If it education, relationship marketing can be applied in
is already carried out promotions one year earliethese institutions in the full sense.
it can be create a report on the effectiveness of . . : L
promotion strategies implemented in specific high On the first level, relationship marketing is

schools. Reports of this type could be created evé:r?ns"]k_ereOI as database marke'tlng. Databa;e
if the database contains information of studenf@rketing uses a database for storing and analysis

opinion about faculty promotion that theyOf consumer information, which supports the

attended. This would greatly reduce the costs Jprmulatlon Sndblmplemerllta'glon .Of marbk.etln.g
promotion for next year because they would havalfategies. Database marketing in combination

become aware of mistakes or overlooked elemen\’g'th direct marketing can be of great help in

that have significantly influenced the selection ofillracting prospective students as well as retginin
faculty by students. One way of buiIdingeX',St'ng students. On the b_ase of.mformatlon
relationships with students is personalized direc\f\'h".:h. every _Student Af_fa|rs Ofiice have,

mail, which could be applied because Studeripstitutions of higher education can develop more
Affairs Office has data related to resident ofeﬁeCt'V,e strategy . of p.ro'motlon as well as

students. Informing students about the variouStrategies for retaining existing students.

events or terms relevant to their studying may be Faculty management has a key role in
just one of the first steps of personalizing ofunderstanding the need of developing these
relationship between Student Affairs Office andstrategies on their faculty as well. When this
student. happens employees of these institutions will easier

° performance at entrance exam;
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comprehend the need to apply these concepts @k Leverin, A, & Liljander, V. (2006). Does relatidrip
well as understand their important role in it.
Employees at Student Affairs Office play a crucial
role in the development of long-term relationshipss;
with prospective and existing students, so those

should be aware of

it because survival

of

institutions depends largely on implementation of’]
these concepts in the future.

(1]

(2]

(3]

(4]
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Abstract — Constant development of society and sati identifier. An identifier can be of any shape and
relations strives to increase productivity. In thegoal of size. In identifying products in supermarkets, an

improving sale, monitoring and identification, RFID . - . . .
technology imposes itself as a primary technologyyhich identifier with a bar code is prlnted on the prd;duc

will replace classic forms of identification. In this paper, =~ COVEr.

e s v e vnge e “*! With the development of _information-
communication technologies, new possibilites,
which affect all aspects of living, have opened.

.~ INTRODUCTION RFID wirelessly receives series of data, from a
Identification systems based orfsmart device called tag or transcoder. RFID tag is a

identificators are becoming more and more populasmall object which can be put or build into a

today and are replacing other traditionalproduct, animal or person. One of technologies

identification systems. They are used worldwide irwhich has had the biggest expansion is definitely

financial transactions, telecommunications RFID, since it provides easier and faster access to
transport, retail sale, health care system, accesgormation, and information has immeasurable
control etc. value. Nowadays, in developed technological

Systems, different systems for electronic access
control are used, with a computer or controlleaas
‘controlling unit [7].

Owing to its advantages, such as absence
contact, absence of demand for direct visibility
resistance to dirt and scratches, these identditat
techniques are lately being implemented more and

more. II.  RFID TECHNOLOGY

RFID (eng. Radio Frequency IDentification) is
wireless technology for identification and
monitoring of objects via radio waves. In a broad
-Traditional identification techniques and sense, RFID systems are all systems which use
radio waves for collecting information, for
identification of objects and people, whereas in a

In traditional identification techniques, annarrow sense RFID system is a system which
identifier is given to the object being identifidd. consists of RFID reader, antenna, data processing
biometric identification techniques, identification system and RFID tags which are carriers of
of a person is done based on their unique physicaiformation for identification.
and/or behavioural characteristics [6].

Existing identification techniqgues can be
divided into two basic groups:

-Biometric identification techniques.

RFID tag is the carrier of data for object

Most frequently used traditional identification identification within a RFID system, and after
techniques as an identifier use: receiving radio-frequent signal from a reader,ga ta
sends the requested information. A tag usually
consists of a microchip with memory and an
-Magnetic data, antenna, which are built in a housing resistant to
environmental conditions. Housing can be in the
shape of a disc, glass housing (tube), plastic

Classical identification systems are used fohousing, key-ring, ID (identification) card, watch,
identification of objects, animals and peoplelabel, sticker, or some other specific shape for a
Every object, in these systems, has to have apecific purpose.

-Bar code,

-"Smart identifier.
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According to power supply, tags are divided Semi-passive tags have their own source of
into passive, semi-passive and active tags. supply (battery). However, unlike active tags, this

Passive tags have very simple construction power supply is or_1|y used for supplying tag
they consist only of a microchip (with or wihout operations. For receiving orders from a reader, as

memoy). an antema and possily a capacioffel %2 % SSTNY 88 0.0 eacer sentpesele
They do not have their own power supply, the 9 ay 9

use the energy from the electromagnetic field O’jeader, as shown in picture 2. Since semi-passive

the reader. Power supply like this is obtained wit ags use their own power supply for most of the
special designing of the tag’s antenna, whic perations they can be read with greater speed and

receives radio waves and ensures power supply M bigger distances (up to 30 m) than passive

the microchip long enough to process the reque 95
from the reader and send the response with tt o
required data [2]. Usually, tags like these have N
built-in capacitor of certain capacity, for mOI'e_FLI_LI‘I_I:‘_j
stable power supply of the microchip. Typical look """
of a passive tag is shown in picture 1.

RAD
Transpoder

=

Podaci smjessen! U

I e L
Wadulinana RF poije

Picture 2. Principle of reading a RFID tag

Other classification of tags is based on the
possibility of writing data on a tag, and according
to this criteria there are: RO (eng. read-only is it
only possible to read data), WORM (eng. write
once read many — it is possible to write data on a
tag once, and read many times), and RW tags (eng.
read-write — it is possible to write and read data)

Data can be written into an RO tag just once,
during production. Data is written with a laserdan

nm{, Keondanzator cannot be altered later. Most frequently, the only
data is UID (eng. Unique IDentifier), serial

Picture 1. Typical look of a passive RFID tag asccomponents  number which totally determines the tag. Tags like

: . _ this can only be used for simple implementation,
Active tags, unlike passive ones, do not use tghen jt is not necessary to save any additional

energy of an electromagnetic field of a reader, byp¢,mation about the user or product which is the
they have their own source of power (battery),[ag carrier [1]
4 :

which ensures power supply to the microchip an
the supporting electronics. Active tags have their Also, data can be written into a WORM tag
own power Supp|y, and it is not necessary for therﬁnly once, bUt, the difference in relation to an RO
to be in an electromagnetic field of a reader téag is that it is written by the tag user not the
communicate, which ensures large range of daffoducer. With some WORM tags, data can be
reading — up to several hundred meters. Table Written lots of times (up to 100). This type of sag

shows characteristics of different tag types. has a good ratio of price and performance with
satisfying safety of data, and represents the most

frequently used tag category which are used today.

TABLE 1.CHARACTERISTICS OF DIFFERENT TAG TYPES

Name | Source of Transfer [RanggDurability Data can be written into an RW tag lots of
supply regime Years times. A large number of possible inputs gives
Passive Radio | Reflecting | 3 m| Unlimited enormous advantage to this type of tags, since in
waves different implementations it is necessary to renew
Semi- Battery | Reflecting| 10 m 5-10 data on a tag. A big disadvantage of RW tags is
passive insufficient safety, i.e. data can be deleted, ak w
Active | Battery Active | 100m 1-5 as high price comparing to other tag types. Due to
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these drawbacks, RW tags are the least used orfedd is the strongest, does not have a uniform
today. shape, but it has certain deformities and buldes.

Some tags can have both RO and RW memo tag is in the sphere of deformity, it is possiole
reader to read it.

at the same time. For instance, a serial number was

written into an RO memory during production, However, if a tag is in a dead zone between
which cannot be altered, but there is also a RWeformities, it won’t be read. During the projegtin
memory for user’s data. of an RFID system, one should not take into

The main component of RFID system is RI:IDaccount deformities of fields in order to increase

reader. The main components of a reader arg:].e range .Of an antenna, because it IS possible,
with the minimum of tag movement, for it to get

controlling unit (microcontroller), antenna and.nto a dead zone. where it is impossible to read it
communicating interface. Picture 3 shows on ! : ! : p
he field, in which tags will be read should be

RFID reader. s : L IE
within the main ellipsoid, in order not to make

mistakes while reading it.

The field in which reading of tags is possible
depends on polarisation of an antenna. Polarisation
represents a change in electric field vector anfjle
radio waves in a plane normal to the direction of
radio waves propagation during time. Antenna can
be linearly or circularly polarised. With linearly
polarised antennas, the angle is constant during
time. Linearly polarised antennas can be polarised
horisontally or vertically.

I1l.  IMPLEMENTATION OFRFID TECHNOLOGY

One of the most frequent usages of RFID
systems is implementation in systems for access
reontrol.  Typical implementation of RFID

an antenna, coder and decoder, which are used hnology in SVSte'.“S. for access con_trol are in
analog/digital and digital/analog conversions an&""f,ety systems of bu'|ld|ngs "’.‘”d companies, as well
implementing communication protocol, logical S IN traffic —for paying parking, toll, etc.

unit, which tests and processes the signal, and Since reading is done from large distances, a
memory, which is used for storing parameters foyehicle/object can be identified without
adjusting the reader. Within the controlling unitdisturbances when it is arriving/leaving without
there can be input-output interface, which enablesnnecessary delays. Transponder is placed inside
possible adding of a sensor, actuator othe vehicle or fastened on the undercarriage.
identificator. Reader can be on a rack near the exit or the

The antenna of a reader is used for sending afductive — reading loop is built in under the road
RF signal into its surroundings, as well as fof Icturé 4 shows the principle of vehicle

receiving replies from tags. The antenna can be dfientification.
integral part of a reader or separate part which is |

Picture 3. Example of an RFID reader

Within the controlling unit, there is a
transciever, which is used for communication wit

attached to a reader with a cable. A reader can ,,..::f?',...-ﬁ"ﬂ

have one or more antennas. Also, a reader can M-""" =

have separate antennas for sending and receiving — & " :

data. A i' T
Electromagnetic field around the antenna N L

determines the zone in which tags can be read.
Generally, electromagnetic field is the strongast i
the region in the form of an ellipsoid. This Picture 4 Vehicle identification

ellipsoid represents an ideal case. However, in a . . .
b P RFID technology is ideal for implementation

real system, due to the physical characteristics ofh. h q ; d uni dentificat I
an antenna, a region in which electromagnetixv Ich néeds safe and unique identinication as we
as long life and exceptional resistance of
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identificators to various specific environmentalimplementation in consumer goods and other
influences, without direct visibility. Regulatiorf o areas.
electromagnetic spectrum by regulatory agencies

in some countries affects the characteristics of
RFID system. A lot of RFID systems work in ISM
(Industrial-Scientific-Medical) scope which are
available for small energy and short range |
systems. These scopes are defined by ITU |
association (International Telecommunication
Union).

Picture 5 Principle of students’ monitoring

Implementations of RFID technology are _ _
getting more numerous. Wal-Mart and other As can be seen from the previous picture, the

leaders in distribution and retail sale industry ofvhole school is covered with RFID sensors which
USA started introducing RFID technology into &€ divided into various zones. Systems like these
their chain of supply. Food and drug@® gradually being introduced to high schools in

administration of USA recommended mass usagd® USA. They are mainly intended for parents of
of RFID technology in pharmaceutical industry.swdems who attend that school, because, with this

Potential benefits for economy and consumers af§chnology, they will have an insight into where

huge. RFID technology can dramatically decreas&€ir children are.

expenses in managing chains of supply, improve Food and Drug Administration - FDA approved
storage business, automatise insight into stockghe production of VeriChip - RFID chip which will
increase accuracy and efficiency of re-stockinghe installed into people, which is shown in picture
reduce theft, improve prevention of putting intog,

circulation couterfeit products (medicines for

example), and many other advantages.

In order to illustrate benefits of RFID systems,
let's observe a RFID system implemented in a
storehouse, i.e. warehouse. By implementing
RFID system every article in the storehouse gets
an RF identifier. An RF identifier contains
identification data such as producer's code,
product type code, as well as a unique serial
product number. In a storehouse, in which RFID
system is implemented, shelves, means of
handling goods and doors are equipped with RF
readers. Because of that shelvdsiow’ their
contents and can recognise if an article is added o

taken. Similarly, means of handling goddiow” There are similar chips which are currently used
what they have transported, and the dO®IOWS" ¢, hets veriChip advertises chips which can be
which articles have been brought in or taken outyiemented in medical applications, which can
Every activity is noted down in a database whicfy,ye our lives in certain situations, because tisere

gives a detailed description of each articlgmnqrtant information in a chip. When this data is
complete history. Additional information like gcanneq at the doctor's, they can reveal informatio
product information, bills and other can bejye patient's allergies and medical history [4].

monitored.
, . In October 2002, FDA said that the Agency
[For example in the system of supervising,,,iq regulate health protection most probably
children in schools passive tags are used, pi&iure g gk applications related to VeriChip. In the
They are better in such systems because they Wogleantime, chip was used for some safety tasks, like
without a battery, and their life span is 20 ye&rs ¢4t cards implemented in disco clubs in

more. They are much cheaper for production andl;cejona, for ordering and paying for drinks.
are a lot smaller, some of them are the sizecef ri _ _ _
grain. Tags almost have an unlimited These chips are like regular credit cards, the

only thing is they can be read from a distance. A

Picture 6. VeriChip compared to a grain of rice
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receiver can "talk" to the chip without any need fotechnology say these tags cannot be read from big
physical contact, and find out any information theydistances, but by combining it with wi-fi
need, which is stored on a RFID chip. Officergechnology, monitoring from greater distanced
working on passport control have predicted thaivould be enabled. Tags on products are normally
they will be able to download information from apassive, being activated in close proximity to the
chip by approaching only couple of centimetres toeader. Such tags only have their identification
the electronic reader. This means the owners afumber, thus being small in size. RFID tags used
passports will be able to send their namewith wi-fi net have to be active, they need an
nationality, age, address and anything else whichnergy source and a software for communicating
will be on RFID chip. with wireless access points.

Combination of RFID and wi-fi technologies
enables tracking people and objects inside a
wireless net in real time. Motorola i Siemens RFID is technology used in various areas of
participated "The Wireless Event" fair in Londonu,general activity. In monitoring systems it started
and presented their new products for locating ifP€ing used as a replacement for bar code, but the
real time. Siemens is developing a complete systeppssibilities of implementation of this technology
for monitoring. Battery RFID tag is put on a persorg0 far beyond the abilities which bar code
or an object we want to monitor, it communicateddentification had. This technology has been
with at least three wireless access points withén t present in practice for a number of years.

net and enables position triangulation. Tags have a pgggibilities of using RFID technology are vast

programme which detects the signal strength fromy,q |imitiess. They are used in identification

various points. The information is j[hen sent back tapplications of people and objects.

the server which models tag motion related to the

change of signal strength [1]. In order to effesljv

find reqwrgdt ObjeCtS,3(I)t IS ?ecessag/ ttfc]) have a Messaoud Benantar, ,Access Control Systems*, Sprjr2P06.

agcess point every m_e res, a,n eY Say, Himanshu Bhatt, Bill Glover, ,RFID Essentials”, @iRy,

Siemens that they could disclose its location with ™ 200s.

deviation of max one meter. Also, it could be useq?] Sandip Lahiri, ,RFID Sourcebook”, Prentice Hall PTZRO05.

in devices equipped with wi-fi, like portable [4] Klaus Finkenzeller, ,RFID Handbook — Fundamentatel a
i Applications in Contactless Smart Cards and |deatibn”,

computers aqd (_:eII ph_ones. Additionally, an alarm 000 Wiley & Sons, 2003,

could be bUI|.'[ in which W_OU|d turn on if the [5] Tehnika dokumentacija ,MR-915 Series Communication

protected devise left the given area. Technology Protocol’, Summit Automation Co, 2008.

could be used for monitoring of students. Howevellf] Nedelko Lekic, Zoran Mijanow, ,ldentifikacioni sistemi,

there is certain dissidence regarding privacy of an ;Jg(l)\é(-?rznet Crne Gore, Elektroteldki fakultet, Podgorica

md'V'_dual and RFID tags, especially about |t3_[7] lvana Senk, Kontrola pristupa i RFID tehnologijmfoteh

possible usage in shops, where consumers’ habits Jahorina, Mart 2009.

could be monitored. Those who are pro RFID

IV. CONCLUSION
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Abstract - This paper describes the process of UML languages like UML, assist in the development,

modeling applied to the SampleCreator applicationlt is understanding and communication between
an application implemented in C# programming languge different views

and .NET 4.0 framework, which is used to create a
training set required by AdaBoost algorithm. Training set
is created based on images that are obtained by aarting II.  OBJECTORIENTED METHODS ANDUML

video clips from basketball games in the series @fhages T . . .

that are IOstored on the use?'s computer. In this wa)?/ve P”n.CIpIeS O.f object-oriented progra_lmmlng, p"'?‘y
obtain a set of images that include basketball plays & crucial role in the software analysis and design
(positive examples) and the sets which contain no because they focus on key questions about the
basketball players (negative examples). The applidan  possibility of changing the software, its adaptatio
provides more functionality- save frames from video and evolution. Object-oriented methods are based
ﬁ:’;‘rﬁzg E’;‘;Vf;‘ictosno;hiemé‘r’gg‘t“%% gﬂ)rgseirﬁagcg;“&”;‘;r on the concepts of information hiding, classes and
trained by them, and parse the parameters from theXML |nher!tance. Information  hiding me_ly lead to the
file that results from the application of AdaBoost creation of systems that are more independent and

algorithm on training objects. it is therefore easier to modify and maintain.

With an increasing number of notations and
. INTRODUCTION methods for object-oriented analysis and design of

Modeling is used in many aspects of life. It Wa}software applications, created a need for a common

first encountered in ancient civilizations such asa9Yage for modeling. As a result, there is a UML

Egypt, Greece and Rome, where the modeing wig 2 0\ 00 TS o or
used in creating models for art and architecture, guag grap

P . . : escribing object-oriented model. However, since
Today modeling is widely used in science an I )
engineering in order to provide an abstraction o ML is independent of the methodology, it must

the system at a certain level of accuracy and aith E. used tog((ejther |W|_th or&e f of the methods for
certain degree of detail. Then the model is anﬂlyzeO ject-oriented analysis and design.
to provide a better understanding of the system Modern methods for object-oriented analysis
being developed. According to the OMG (Objectand design are based on the model and use a
Modeling Group), "modeling is the development ofcombination of use case modeling, static modeling,
software applications before coding.” modeling of state machines and interactions

In software desian and develooment based ont%‘etween objects. AlImost all modern object-oriented
model, modeling isg used as a Fl;asic part of thg1ethods use UML notation to describe software

software development process. Models are Creatéaqmrements, analysis and design models [3] [4].

and analyzed before implementation of the system, In the modeling of use cases, functional
and serve to direct the implementation that willequirements of the system are defined in terms of
follow. usage and participants who use or interact with a
given system. Static modeling provides a structural
achieved if development is viewed from multiple '€ d‘?f thte tsg/s_tem& .-tl;h? claszes Iatr_e deflr_]t?]d
perspectives (different views) [1] [2] as the2CCOrding fo ineir atiributes and reiations wi
other classes. Dynamic modeling provides a view

requirements modeling, static and dynamic . . A
modeling of software systems. Graphical modelin@f the system in relation to behavior. Use cases ar
reated to show the interaction between objects

Better understanding of the system can b
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which participate in it. Interaction diagrams are
created to show how objects interact with each
other in order to realize the use cases.

Sequence diagram
State machine diagram

» Activity diagram
lll.  DESIGN OF SOFTWARE ARCHITECTURE

Software architecture divides the overall system
structure, in terms of components and theih yse-case diagrams

interconnection, to the internal implementation Use Case Modeling is an approach to describe
details of individual components [5]. Emphasis OIlhe functional requirements of the system. Inputs

the components and their interrelations are 4 outputs of the svstem are aiven by first
sometimes called programming-in-large, while P y 9 y

detailed design of individual components is callecgfasti(g'rt:]'gge% the use case model, and then using
programming-in-miniature. 9:

Deployment diagram

Software architecture can be described aftunln approach of modeled using use cases,

different levels speaking in terms of detail. At ctional requirements are described by the

higher levels it can describe the decomposition Ot?artlupants, who are users of the system, and use

system into subsystems. At the lower level, it caﬁifﬁié#%ié%srergg:énezrzcisegr:ign;? doé |2;[§rr]?;:tlzrt\s
describe the decomposition of subsystems int P P y )

modules or_components. In_ bl cases, C 0% O BTG, recrements Lee cose
emphasis is on an external view of the subsyste ; . I
component - that is, the interfaces provided an e interaction between participants (one or more)

. o . , nd system in the descriptive form that consists of
required, and their interconnection with other.
subsystems / components. inputs that are entered by users and answers

provided by the system.
Attributes of software quality in the system . : .
must be taken into account when developing the Use case typically consists of a series of

architecture. These attributes relate to how th@gggﬂgﬂscobnestggegf Zﬁ:gﬁcgr\ﬁhiiKSt(?cr)r\]/SideE\{[ﬁre:y
architecture provides the answer to the importar{P P

non-functional requirements such as performanc@&?é’rr]:o".?_\(]vfs t}ﬁ;hztff},?po?ﬁsiégge% eolljtfr?cr)n ;[Eg
security and the possibility of quick and eas ' : P P

maintenance. system, and system gives an answer to the actor.
While simple use cases consist of only one
Software architecture is sometimes viewed as iateraction between actors and systems, in most
high-level design. It can be described usingystems consist on several interactions. More
different views. It is important to ensure that thecomplex cases may involve using more than one
architecture meets the software requirements, bopfarticipant.
functional (what the software should do) and

nonfunctional (how well it should do). It is aldwet which a training of AdaBoost algorithm will be

starting point for detailed design and " .
implementation, particularly in cases Whereexecuted. In addition, this tool has other feature

development team becomes quite large. that are sho_wn |n. Figure 1 It shows the main
features of this tool:

SampleCreator is a tool to create examples with

IV. UML DIAGRAMS « Parsing of XML -AdaBoost algorithm given
as a result of a training process an XML file
with certain values of parameters. This file
is necessary to parse into a form suitable for
use in an application that uses the results of
training in order to detect objects of
interest.

UML notation has evolved since it was first
adopted as a standard in 1997. The highest revision
of the standard was made in 2003, and current
version is 2. UML notation has consistently grown
over the years and today supports a number of
diagrams. The application development is usually
based on following diagrams: * Video display- The video is shown using
DirectShow technology. During the

* Use case diagram displaying at every 0.5 seconds one frame is

* Class diagram saved in the location provided to the user's
. . computer. These frames are used for
*  Object diagram training set creation.

* Comunication diagram
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Parsing of XML

Q
/N

User of application

Training set creation

~

\

Video display

Exit from application

Figure 1. SampleCreator basic use cases

e Training set creation — From frames that are

obtained from the video material

is

necessary to create a training set. This set
contains positive and negative examples.
Positive examples is cut from the observed *

images and then combined with

the

negative examples which represent images
that certainly do not contain objects of

interest.
e Exit from application - This is a .
functionality that stops  application

execution.

Creating a training set provides additional

functionality as shown
functionalities include:

Open the unprocessed images

Delete marked parts

™~

/ Positive examples

Negative examples

Convert color to gray

N

Convert jpg to bmp

Cut off positive examples

Deleting images

Figure 2. Training set creation

/ r of application
Cut off negative examples

in Figure 2 These

Open the unprocessed images — Opening a
set of images from which are marked
objects of interest, if any, or parts of images
that contain no objects of interest.

Positive examples — Select an object of
interest in the picture for which training is

performed. Each object is marked by four
coordinates, x and y coordinates of upper
left corner, and the width and height of the
object. Data objects are written into the file
that could be used during training.

Negative examples - If the image does not
contain any object of interest it is considered as
a negative example, and is used in the training
process.During training, positive examples
are placed on top of images that represent
negative examples.

Cut off negative examples — If part of the

image does not contain objects of interest, it
can be cut and labeled as a negative
example.

Deleting images — If the image is a not
appropriate either negative or positive
example, it can be deleted in order not to
adversely affect the process of training.

Cut off positive examples - This
functionality enables to cut all the positive
examples from the images in order to make
further adjustments (increase contrast,
sharpen, background subtraction, ...).

Convert jpg to bmp — AdaBoost algorithm

supports JPG and BMP format images, but
jpg format can cause problems in training,
so it is advisable that all images are in BMP
format.

Convert color to gray — AdaBoost algorithm
works on gray images. Because of this all
imagese could be converted to gray to
occupy less space and make algorithm
faster.

Delete marked parts — If the labeling of
positive examples marks part of the image
that is not an object of interest, you can
uncheck observed image and again mark
objects of interest.

B. Activity diagrams
UML activity diagrams represent diagrams that

show the flow and control sequences that occur
during software activities. Activity diagram shows

the sequence of activities, decision nodes, jumps,
and even competitive activities. These diagrams are
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used in the modeling of application flows, forto verify the performance of the training. There ar
example. in service-oriented applications. images that can not be characterized as neither

: : . .positive nor as negative examples. These are
Use case model can be described using actlv@ 9 P

diagrams. However, to show the use case, it i
required only a subset of what activity diagram
can offer. More precisely, it is not necessary t
model the competitive activities of the use case

sually images of basketball players that are quite
unclear, so there is possibility that it will take
raining in the wrong direction. Such images istbes
0 be completely left out of the training process
7] delete them). Sometimes parts of the image do not
' contain any object of interest and can be cut &nto
Activity diagram can be used to represent theeparate image to be marked as a negative
sequence of steps in use case, including the ma@xample. For images that contain the required
sequence and all the alternative sequences. In otlabjects, they should be labeled, that is x and y
words, the activity diagram can be used in moreoordinates of the upper left corner of the redang
precise description of the use case because itsshothat surrounds the required objects should be
the exact location and conditions in the sequencepecified, as well as its height and width. The
that are required for alternative execution. Atyivi process is repeated for all objects in the image,
node can be used to display one or more steps \vhich can contribute to training. Objects that are
the use case. High level activity node can be useatbt correctly displayed should be omitted (eg most
to display whole use case, where it can later bef the object is obscured by other objects). These
decomposed into a separate activity diagram. data are entered into the file to be used in the

In order to show the use cases, activit)gammg process to cut only the required objects

diagrams, use activity nodes, decision nodes, ar r?]rgrggsmve images, while the rest of the image |
that connect nodes of activity and jumps. Activity '

node is used to represent one or more steps A€ ~ass diaarams
needed to describe the use case. Decision node™is .g _ _

used to display situation in which, on the basfsi o The static model is related to the static
decision, execution may take alternative pathstructural view of the problem, which is invariable

Depending on use case, an alternative sequence &4 respect to time. The static model describes th
then be connected to the main sequence. static structure of the system being modeled, which

. is thought to have a lower likelihood of change in
Activity nodes could be agregated nodes thafg|ation to functions of the system. More precisely
could be hierarchically decomposed to give lowerge static model defines the system classes, class

level activity diagram. This concept can be used tgripytes, relations between classes and opesation
indicate the use cases with the inclusion angg|q by each class.

expansion. Therefore, node activity in the base use =~ . o
case can be used to represent a connection with the Object is a physical or conceptual entity in the
case of use which represents inclusion (ofeal world that allows an understanding of the real
extension), which is then displayed on a separatorld and, therefore, creates the basis for a
lower-level activity diagram. software solution. Object in the real world candav
—_— . physical properties (can be seen or felt); example

Use case "Training set creation” can be ShOWFhay be the door, the motor or lamp. The

by activity diagram, which is shown on figure 3. Itconceptual object is more abstract concept, and an

shows that first step is to check whether there al&ample of such object may be a bank account or
images that can be used for training. These imagg$nsaction.

are created during viewing video content. _ _ o _ _
images do not exist, execution of the application Object-oriented applications consist of objects.
breaks because there is a no set of pictures tHaom the standpoint of design, object groups data
contain training examples. If images exist, they arand procedures that are performed on the data.
loaded one by one and displaed the applicatioRrocedures are usually called methods or
window. Images obtained from video content mayperations. Some approaches, including the UML
or may not contain objects of interest. If observéiotation, observe the operation as a specificatfon
basketball games, there are scenes that do rgnctions that perform a particular object, and
include basketball players (advertisementsinethods as implementations of functions [8].
announcements, crowd shots, celebrities, ..)&0 th  opject (also called an instance of the object) is a
they can not be used in training process. They Cafingle "thing", eg. Marko's car or Petar's bank
be used as negative examples or as examples 4Bcount, Class (also called a class of objects) is

training set that will serve to verify that the cojiection of objects with the same characteristics
algorithm does not mark all objects as required, o, example bank account, car, customer.
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An attribute is a value that contained by objecbe turned into frames. From them it is possible to
class. Each object has its own attribute values. Thperform the training of AdaBoost algorithm so that
name attribute is unique within the class, buthe frames mark areas of interest (positive
different classes may have attributes with the sanmexamples), as well as images that do not contain
name, eg. class Client and the Employer may hawbjects of interest (negative examples). The
the attribute with the name address. implementation of an application that allows

The operation is a specification of the functionslabe'Ing of positive and negative examples, convert

performed by the object. The object has one jnages from jpg to bmp format and converting

(0] . . . .
more operations. Operations manipulate the valueéOlor Images to grayscale is shown in Figure 4

of attributes contained in the object. Operatiams ¢ =~ The form created to display frames, and any
have input and output parameters. All objects thaither necessary operation is TrainingForm. It
belong to the same class have the same operati@ontains the following attributes: initialMousePos,
For example, Account class has a read, openirfmalMousePos, currentMousePos (containing the
and closing operation. positions of the mouse to enable the marking of

%}jects of interest) and draw (logical value that

Object represents an instance of the class. So
objects are instantiated as needed during thrﬁg Is whether the mark has already done). In

execution of the application itself. Each objecs haaddltlon, the class includes a number of methods:
its own identity under which differs from all other « Openimages — allows frames to be loaded
objects. In some cases, this identity can be an from a location on computer

attribute (eg account number), but it is not

necessary to be an attribute. CreateNegativeSample — mark picture as

negative example
In static modeling are used three types of

relationships: association, relation whole / part

CropNegativeSample — crop part of image

(aggregation and composition) and the relationship that will be marked as negative example
of generalization / specialization (inheritance). « CreatePositiveSample — mark image as
Using SampleCreator tool, video material can positive example nad enters objects
f locations in corresponding text file
e CropPositiveSamples — crop part of image
u imagesexists 1o (@) that will be marked as positive example and
] saves those examples in corresponding
YES]
, : folder
‘\ Load image ‘
{ ¢ CalculateNumberOfPositive - shows
: e o) number of examples that are marked as
mage contains objects of intere:
o IBaseFilter
YES] _—
E N iriningRoi + ProcessFilter () : void
Markobjeclsovimeres{‘ B if\i(ialMousePos :Po?m
L J - finalMousePos : Point
; - currentMousePos : Point
[YES] - draw : bool
+ enlmages 1 voi Grayscale
There are more objects + gr[:eauleNegati\(/)eSampleO :voig - redCoefficient :ydouhle
+ CropNegativeSample () : void - greenCoeficient : double
[NO] + grea:Pt‘thivSeSa;nlpleoo IVU?S - blueCoeficient : double
) : RCELREEE M) EYO' + <<Constructor>> Grayscale ()
S rer— " CoommimbpomedeiveD : Pestier i
- \ + ConvertJpg2Bmp () vint
ves) + ConvertColor2Gray () cint
( Markimage as negative '47 Whole image is negative example
V &[NO] Sample
- imageName : string
%’W Part of image is negative example - + AddSample () :int
[YES]
‘ Mark negative part of image\‘ NegativeSauigle PositiveSample
| o
‘Crop negative part of\mage‘ :‘v:?gl(“ :::
\ + <<Override>> addSample () :int
(oo nses i Figure 4. Magnetization as a function of applied fie
Figure 3. Training set creation Note how the caption is centered in the column
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positive the AdaBoost training, it consists of several
. CalculateNumberOfNegative  — ShOWScomponents that are independently created, and
number of examples that are marked a fter successful testing built into the application

hanks to UML modeling and technology, this
process is carried out in precisely defined sthps t

« ConvertJpg2Bmp — converts frames formhave enabled rapid and efficient integration
jpg to bmp format, because AdaBoostprocess.

algorithm does not support all jpg standards

negative

» ConvertColor2Gray — convert images from REFERENCES
color imates to grayscale, becausgi] H. Gomaa, "A Software Modeling Odyssey: Designing
AdaBoost performs on graysca|e images Evolutionary Architecture-centric Real-Time Systenand

Product Lines,” in Proceedings of the ACM/IEEE 9th
International Conference on Model-Driven Enginegrin
V. CONCLUSION Languages and Systems, Genoa, Italy, 2006, pp. 1-15

. 2] H. Gomaa and M.E. Shin, "Multiple-View Meta-Modajirof
This paper presents a model of Samp|ecrat(5f Software Product Lines,” in Eight International @ence on

software that serves as an auxiliary application in  Engineering of Complex Computer Systems, Greenbel,
the process of training AdaBoost algorithm. The, 'awiand. 2002, pp. 238-246. .

. . . 3] G. Booch, J. Rumbaugh, and I. Jacobson, The Uniifiedeling
software is modeled using different types ) Language User Guide. Boston: Addison-Wesley, 2005.
diagrams that represent the required modeling angl m. Fowler, UML Distilled Applying the Standard Olgje
analysis. Thus was obtained a better view of the Modeling Language. Boston: Addison-Wesley, 2004.
process of creating software and the functionitity 12 L Bass, P. Clements. and R. kazman, Software fzcire in
provides, and the execution and implementation %] c. Kob'ryn’ WML 2001 A y’Standérdizaﬂon Odyssey,”
these functionalities. An additional advantagdnés t Communications of the ACM, vol. 42, no. 10, pp.2R-1999.
possibility of modeling the distribution and [7] H. Gomaa, Software Modeling and Design.: Cambridge
Organizaﬁon of the process of creating the soﬁawar[g] gni\}i‘f;ii:]{e:re??ezc}g;ional Unified Process: An ldtrction
between multiple teams working on its et AT . ' '
implementation. Although SampleCreator a small- poston: Addison-esiey, 2003

scale application that serves as an auxiliary itool
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Abstract - A computer with appropriate accessory opinions on the application of ICT in education,
equipment, software and connection to the Intemets  jgita| literacy of students, their motivations and
becoming increasingly significant and extremely habits. it is i tant for timel | . d
important teaching tool, which with increase growth _a Its, 1 IS_ Important for 'mey planning an

replaces conventional teaching tools so far. Becausof implementation of new techniques and ways of
individual preferences and interests of students itearning ~ evaluation the quality and quantity of acquired
mathematics, the various multimedia resources whiclare knowledge. The study was conducted in 6
offered in teaching mathematics have essential vaufor different educational profiles in three Secondary

higher motivation and better results. At the time &
exponential development and application of modern schools. For the data we used the standard

information technology, new criteria of evaluatonand questionnaire, the data are  processed
self-evaluation of the schools, teachers and studerin the  electronically, and the questionnaire contained a

teaching process are letting up. number of questions with multiple choices. The
survey was conducted on the principle of
I.  INTRODUCTION voluntariness and impartiality.
The collection of all relevant data to assess
knowledge evaluation, monitoring and student !l AVAILABILITY AND PURPOSE OF USE OF
achievement is clearly defined in the Regulations COMPUTERS BY STUDENTS

of the evaluation, prescribed by the Ministry ofThis research find that when a computer was
Education and Science, by the detailed descripticavailable to students at school - most frequently
of each school marks. Evaluation of students is the computer uses for the subject Informatics and
continued process during all phases of instructioComputing 58%, further the use of various

throughout the school year, using various methodmultimedia contents related to other professional
techniques and manners. For a comprehensive acourses 15%, various educational content from the
objective success, work and progress of students Internet 17% for personal purposes and
mathematics, their connection and combination igntertainment 9%, finally 1% had never used a
necessary, what is provided in the plan otomputer at school.

evaluation and monitoring of the success of both

teachers and the work plan for each teacher. The availability and purpose of the use of

computers among studets in school

The introduction of new information and
communication technologies in teaching process
leads to changes in existing methods of learning
and education. The entire educational process
occurs in an environment that requires application
of new teaching methods and ways of learning and
assessment, and evaluation of the quality of
acquired knowledge.

M Informating and Computing
B Mutimedia contents

I Education from Internet

H Personal pumoses and

entertainment
M Da not use compiter

II.  OBJECTIVE

The objective of this research is focused on Figure 1. Availability and purpose of the use of computeys b
getting students' opinions on the use of ICT in the students in school
evaluation and assessment of knowledge in
mathematics. Ability of students to use computers,
the students confidence in ICT and students'
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IV. STUDENT INTEREST FOR THE objectivity of teacher ratings. Extremely negligibl
POSSIBILITIES OF APPLICATION OF ICT IN number of students 3% suspects in the validity of
TEACHING OF MATHEMATICS this way of realization of this important part bkt

: teaching process.
All tested students have shown great interest in gp

using computers in education, a small and very Studet's confidence in using ICT in
little interest in showing only 4% of the students. the assessmet process
Very large, medium and large interest expressed as B Computrtesing

of knowledge

much as 96% of the students.
H Testing byquiz

Interested students to use
teaching mathematics

I Online testing

 Other form of evaluation

M Verygreat using T

H Great
i Motrust

M Middle

H Very small Figure 3. Confidence in the use of ICT expressed by studarite

& sl evaluation process

VI. CONCLUSION

Most of teachers of mathematics focused on
Figure 2. The interest of students for use ICT in teaching finding of the objective modern methods of self-
mathematics assessment and self-evaluation of both students
and the teachers themselves, where the school
V. TRUST OF STUDENTS IN ICT AND THEIR USE Mmark itself represents a common score achieved
IN THE EVALUATION PROCESS success in mastering the curriculum, building up
ositive attitudes and personality development of
udents to real values. Assessment of pupils using
CT is just one of the new contemporary forms of
fssessment and measurement of quality and
auantity of knowledge.

Students already use computers for teachin
purposes in school in regular classes, |
preparation for teaching, testing knowledge o
computer, for the preparation of homework an
seminar and tutor papers, participate in creatin
the school magazine, and they are familiar with the

possibilities offered by ICT. REFERENCES

. . [1] M.B. Mladenovic, "Evaluation of students in leamin
Almost all students have the confidence in the  mathematics', Educational Practice
evaluation of knowledge among a number of2] K. Milanovic, V. Milosavijevic, "SURVEY ON ATTITUDES

H : OF STUDENTS IN SERBIA ON THE IMPLEMENTATION
forms and methods which prowde modern ICT' OF ICT in teaching and learning," Microsoft Softeadoo

which is a very important factor in terms of Belgrade, Belgrade Unasoft
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Abstract — Nowadays there are many software tools
specialized for solving mathematical problems avaible at
the market, such as: Mathematica, Mathlab, Mathcadgtc.
Also, there are tools for developing software speaized
for mathematical problems solving. The latter one is
appropriate for mathematics areas that are not inaided
in the previous ones or the environment of its prolem
solving is too complex to use. The aim of this papes to
present the importance of creating Numerical
Mathematics software for better understanding of is
subjects, as well as simpler problem solving.

This paper presents preview of available tools thatould
be used for creating Numerical Mathematics software
Furthermore, it presents created Numerical Mathemaitcs
software with all necessary features for problemsatving
in this particular area. Developer tool that is usd is Visual
Studio 2010.

l. INTRODUCTION

Solving mathematical problems manually is
time consuming and in some cases increases er
probability. This indicates that automatic solver
provide many benefits. There are two types o
automatic solvers: commercial or free software ang
developed environment specially designed fow
of
mathematical problems solving has its advantages One of

mathematical problems solving. Every way

Mathematics software. In this way, solving
Numerical Mathematics problems becomes
simpler, error probability decreases and students
have better understanding about this area of
mathematics. They also can practice, improve and

test their programming knowledge.

The Numerical Mathematics software that is
presented in this paper is created in Visual Studio
2010. This paper describes development
environment, libraries and approach that are used,
as well as special features of created software.

[l.  DEVELOPMENTTOOLS
Choosing the appropriate  programming
language and software tool depends on

development platform and the platform for created
application implementation as well. The fact that

Iprogramming languages are independent from the

[cltform, availability of development software

ools has that constraint, should be reconsidered.
or wider implementation application should be
ble to support many operating systems, such as:
indows, Unix and even Mac.

the most popular programming

and disadvantages. The facts are that commercianguages today is Java. Java programs are running
software is hardly available for many users andhto their own virtual machines whose are available
both commercial and free software may not beét almost every platform, starting from Windows,
specialized for particular problems solving, orythe Mac, Unix to operating systems for mobile phones,

are too complex to use. On the other handsuch as Symbian.
softwarglevelopment
demands knowledge about development tools arpfogramming

developing specialized mathematical

Numerous tools for Java
popularity of this
Some of them are

maintain
language.

the tools themselves. Considering the fact thdietBeans and Eclipse. This programming language
students nowadays have opportunity to use sonigloaded by libraries for all purposes. [1]

commercial

software for free and that their
programming languages are included in man

Another programming language that is widely

Yised is C++. It is more complex then Java, but it

study programs, some disadvantages may l?‘ff‘fers higher flexibility. It dates since 1983 amals

overcome. This enables students to create their o
software for special purposes.

VYﬁ'any successors such as Java and C#. Its age does

not imply that it is outdated, because it is imgav

This paper presents the preview of availableluring the years and still is in use. [2, 3]

development tools for

creating Numerical
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Also widely used is Qt tool which usesduring typing, it has integrated compiler. This
framework of the same name. This tool is availablenakes testing and code debugging much easier.
for many platforms and its applications may run
under Linux, Mac, Windows, Symbian, Amiga and
other operating systems. Visual Studio is a toal th
provides its application development, but they cal
run under Windows operating system only. [2]

Visual Studio 2010 supports console application
development as well, but its primary role is to
simplify graphical interface application
r&evelopment. Because of that it has integrated
class, graphical and web designers.

. As a programming Ianquage Visual _Basip has Very important parts of application
its place in programmers’ world and is W'dely.development in any programming language are
represented. The best development tool for th'ﬁ)raries Visual Studio 2010 includes NET
language is Visual Studio, and its application caf ' '

. . ramework. Programming languages for this
be used only under Windows operating system. [4 . :
y P g sy [ ramework run in software environment known as

C# is a programming language that is usuallfCommon Language Runtime (CLR). That is an
associated with Microsoft and its development tocapplicative virtual machine which enables stabile
Visual Studio. This language has many Javavork thanks to security, error capturing and deglin
features. Developing under .NET framework limitswith the memory. Current version 4.0 has one of
its applications on Windows operating system fothe most powerful libraries. It includes several
the time being. Although, there is a significantprogramming languages and many features, such
effort invested into adjusting this framework teth as: database connecting, cryptography, user
Linux systems as well. At the moment there idnterface, numerical algorithms, data access,
Mono develop tool available for Linux and network communication, etc. [5, 6, 7]

Windows systems. It tries to emulate .NET

. For example Numerical Mathematics software
framework under open source paradigm.

described in this paper, free library
The example Numerical Mathematics softwarénfo.lundin.math is used. The purpose of this
that is created and described in this paper igemrit library is to receive mathematical formulae from
in C# in Visual Studio 2010 developmentthe user in the form of specially formatted arréy o
environment. Previous knowledge and the fact thatharacters, as well as values of variables cordaine
software is not designed for great number of usetisa formulae, to solve it and to return the result.
have influenced on this choice. Also, Visual Studio
is advanced tool and its professional versionds fr IV. NUMERICAL MATHEMATICS SOFTWARE

for students. The aim of Numerical Mathematics software

design is automation of problems solving in this

lIl. - ABOUT C#AND VISUAL STUDIO 2010 particular mathematical area. The main

Programming language C# was developed bgharacteristics of problem solving in this case are
Microsoft Corporation. It was designed to berequired accuracy and iterative methods. Both of
simple and modern object oriented language fahem implies on time consuming and increased
general purposes. It originates from Cerror probability in case of manual problem
programming language, as well as its othesolving. This emphasizes the importance of
successors, Java and C++ the most. automation of numerical mathematics problems

It has many protection measures such as strom Ir\rglrr;%rci;\rlhesofﬁvt/g?; (;?):Ssonnotlsentgate e)r(l,stt,:g?n
type checking, array bounds checking, checking fo P

attempts to use uninitialized variables, automatié?é\gpe% Z)gﬁ(\?&/;gc%?]ebgfut:orlnalsnrﬂﬁ agﬁzsggcif is
garbage collector and so on. y

necessary. Also, it could be available on the
Visual Studio 2010 development environmentnternet for any user that is interested in solving

is the latest version of this Microsoft's produtis  these kinds of problems.

expandable by packs and supports many

?:Tgr%r;mlar}gw”l_a/l;%ﬂuil gJe#s such as: Visual BaSlq\’/lathematic software are established and they
o T include [8]:

It is an Integrated Development Environment
(IDE) that indicates that, besides text editor \whic
enables code markup and code auto completion

The development criteria for Numerical

Functionality and intelligibility — the
software has functionally staggered options
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and meaningful content that is ¢ Approximate soluton of ordinary

understandable for an ordinary user; differential equations. [9]

+ Pre-set accuracy for results display — the & treisersersia 77 i ——
accuracy of 18 is set for every numerical o] s | i
da.ta.; Sadriz] | Oblast | | Oblast Il | Oblast Il | Oblast IV | Oblast V | Oblast V1 | Oblast Vil

I - , Numeri¢ka matematika
* Minimizing error probability from user’s o
point of view — for example, dividing by | S@ai-feena

zero. In such a case user wWill be INfFOrMeC|| g memsss: s
abOUt the error,; Oblast 11l - Numeridko diferencirarie

Oblast IV - Numeniéka intearacia
Oblast V - Nelineame jednaine | sistemi

° Clearly Stated purpose Of every partICUIa' Oblast V| - Numerike metode lineame algebre
task — necessary input data are exp|ained i || Obizst vit - Prbting regsvarie dfersnsisini isdnaging
the front, as well as the needed data formas=
for calculating the task;

Figure 2. The contents page of the Numerical Mathematicsveoé

» Theoretical explanation of every Numerical = topic. th is ath tic back d
Mathematic topic — this theory covers every or every 1opic, there IS a theoretic backgroun

shown in a separate page (Figure 3.). It givesiwide
problem that can be solved by the SOﬂware'picture about the problem that should be solved.

By following these criteria software is designedrFurthermore, it explains the user the meaning of an
to be functional, user friendly, easy to use, ameur input and an output data for every problem.
and reliable. '

© 6. RESAVANJE NELINEARNIH JEDNACINA
© 84, Lokalizacija korena jednagine

The main page of the Numerical Mathematig
software contains basic data: program name, mal;.
page tab, contents tab, the institution name, th
institution logo, the names of program author an
his mentors and the study program name (Figut
1).
g7 Numericka matematika — = é‘

O programu
Glavna Stena | Sadria)

- St | et Gl 1] o ] o ] v o b [ o 1
s el Numericka matematika

‘Sadrfa) - teora
Chinn |- o owinte e

Univerzitet u Novom Sadu
Tehnicki fakultet "Mihajlo Pupin®
Zrenjanin

Figure 3. The theoretic background for selected problems

Problem solving page for every topic is
specially designed to provide to the user intuitive
use of the interface. This is important for botk th
data entering and the result display. The example
topic interface is shown in the figure 4.

Numericka matematika

I prof. dr Moméilo Bjelica Filip Kostié I
doc. dr Vesna Jevtic 9/10-10
Informacione tehnologije - inZenjerstvo

Figure 1. The main page of the Numerical Mathematics software 0 programe
The contents page ShOWS tOpICS that ar | Sadrzai | Oblast | | Oblast Il | Oblast il | Oblast I | Oblast V | Oblast Wi | Oblast Vil |
inCIUded in the SOftware (Figure 2) Interpolacija i aproksimacija funkcija I
l|| *LagranZov intsrpolacioni palinom (]
. . . U
» Error estimation and number presentation, :
1.20011.553 !
« The interpolation and the approximation of|| i
functions; | ==
« Numerical differentiation; S
e Approximate computation of integrals; -
« Numerical solution of non-linear equations Figure 4. The user interface for selected topic
and their systems; In this case the user can find the polynomial
« Numerical solution of linear equations P(X) whose values at points (i=0, 1, 2, ..., n)
systems; coincide with the values of the given function,

yi=P(x) [10]. In order to find that polynomial the
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. . . Tigs N 2k T — — |
user has to enter interpolation poinkg ¥;). The & Mmerteeenic
. . . " 0 programu
result for entered points is shown in the figure 4. | sme =
- Sadrzaj | Oblast | | Oblast II [ Oblast Il | Oblast IV Oblast V | Oblast VI | Oblast Wil
& Numericka matematika = =
Nelineame jednaéine i sistemi
O programu
| Glovna Strana | Sadrzal | “Lokalizacia nule funkcije )
Rezuttat:
| Sadrzsj | Oblast I | Oblast I | Oblast lll| Oblast IV |Oblast V | Oblast Vi | Oblast vii| [ —— T do 16 21035000 |
- - - (2): 0.850000
Numericka integracij — Broj koraka: 6 é:z% 0.575000
“Specialni shugzj Nuin-Kotesovih fof | - i — R T o
a b _ -
“Gormjaidonja granica integrala | ‘-Q-‘ Morate popuniti sve viednosti. i uputsto: ‘ '|
Fa) - [ lzraunaj ]
.

Figure 5. The warning about the input error Figure 7. The example of correct form of entered function

The user error while entering data is prevented According to abovementioned, created software
too. In case that user did not enter every needeshables numerical mathematics problems solving
value he will be informed about it (Figure 5.). through the user friendly environment. It gives
theoretical background that explains chosen topics,
defining. For that case special explanation iénstructions abo_ut entering input data and warni_ng
designed to display labels of operations, function'glbout the entering error. Its use shortens the time

and constants that are allowed in the softwargggd;% for problems  solving and increases
(Figure 6.). uracy.

Another type of error occurs in function

The software is designed for an ordinary user

Dozvoliene operacije: - . . . . .

+ sabiranje {a+b) who is dealing with these particular subjects, but
" fndn”;zlgjj';le I’?a% designing the software is meant to programmers
/ delenje asb) who have both the programming knowledge and
. stepenovanie  (@’b) numerical mathematics knowledge.

% modus @%h)

Dozvoliene funkcije:

V. CONCLUSION

sgrt k*_u'admtni lcoren sgrt_[a: ) ) o
i T-:mu's slnl.ely} [ This paper showed main characteristics of
n tangens tan) available programming languages and software
3] atan arh:(us t:ngens atania)) _ tools, depending on needed platforms for numerical
el arkus Kosinus acosia| "~ H H
i arkus sinus asinia) mathematics soﬁware design. Deve'loped sqftware
acotan  arkus kotangens  acotan(z enables automation of problem solving and in that
Sadrégj | sith  sinus hiperbolicid  sinhfa) | way decreases error probability, as well as time
cosh kosinus hiperbolicki coshia) :
gt | |0blas1|n prirodri logaritam iz} E needed for calculation. Its development refers to
10og  logaritam 10og(a) undergraduate  students  from  Information
‘ka intefzc faktoriel fac(a, 9
abs apsolutna vrednost  abs(a) technology study program, who have both
i&aj Njutn-K erepoanaie konstarte: L programming anq numerical ~ mathematics
Pl Pi (3.141583) knowledge and available free software.
~ Euler e(2718282) .
a granica ir Developing the software student gets better
Imenovanje varjabli: -~ understanding of numerical mathematics topics,
Jedina varijabla potrebna je i & . . .
Uputstvo: | 7] and he can test and improve his programming

skills. By making this software available for free
use, others can benefit from it. This is especially
important for the ones who are interested in this

An ordinary user may not know how to entersubject and do not have commercial software.
these data, but an arbitrary form of input data

should not be allowed. The software enables
entering data in appropriate form only. The figidre 1
displays an example of correct form of entereé
function.

Figure 6. The directions for entering data
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Abstract - With the current level of technological demanding substitution for Cooley-Tukey FFT
advancement there are often processing limitations algorithm must be found.

emerging during real systems implementation. Followg
paper contains discussion about possible conventiain

complex computation alternatives in form of artifidal [l ALTERNATIVE IN FORM OF ARTIFICIAL
intelligence. As an example of such implementatiofrast INTELLIGENCE

Fourier transform algorithm is modeled using .

feedforward neural network. Obtained research resub, After extensive research and quest for adequate

presented below, implicate that neural networks carbe ~ Substitution it has been concluded that domain of

used as fast and reliable conventional methods artificial intelligence could provide fast and eddle

substitution. alternative [2, 3]. Feedforward neural network with
one hidden layer was chosen as FFT substitution.

I.  INTRODUCTION According to a rule of thumb, neural network

Fast Fourier transformation algorithms can bémplementation is reserved for solving problems
very demanding in term of processing poweWhich are not solvable using conventional methods
needed for their execution. The problem id4, 5] In our case problem can be solved using
magnified when such algorithms must beclassical approach, but as mentioned before
performed in real-time systems. Having that ir€xecution time represents the main obstacle.
mind, FFT implementation becomes almostearing in mind that emphasis is on overall speed,
impossible to achieve using embedded devices &ot the precision, neural network can be more than
low processing characteristics. suitable solution.

One such problem occurred during Cooley- . ARTIFICIAL NEURAL NETWORKS
Tukey algorithm implementation on lower middle o
class microcontroller, Fez Panda Il. In fig. Lvemc  An artificial network (Neural Network, NN for
see basic specifications of Fez Panda Ishort) consists of a set of simple processing units
microcontroller. which communicate by sending signals to each
other over a large number of weighted connections
LI ARM?, 32 it [6]. This is the form of a parallel or distributeabk
execution. Every NN consists of:

Working tact 72MHz

. A set of processing units, called neurons.

Ram memory 96 KB

. Connections between neurons. Generally
each connection is defined by a weight which
determines the effect that signal from neuron i (or
group of neurons called layer) has on neuron j.

Flash memory S12KB

Figure 1. Fez Panda Il specs

After extensive testing following results poin'ted T_he tra_msfer : function — f(n) which

out that current FFT implementation just is not fas. o 1 arZ€S weighted inputs to a neuron. Usua_llly

enouah. E tion pf 128 DoT tJFFT £ 4000 n argument n of the transfer function f is
gn. EXxecution ime for 126 poin a %Iculated as standard weighted summation.

samples per second is, at average, 1.2 seconds. The

lower limit for one FFT iteration execution, defthe Figure 2 shows the connection between a layer

by the nature of the problem, is 700 millisecondsof neurons i and neuron j.

The only conclusion is that less computationally
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Expected output is incoming signal’'s dominant
frequency. NN

j

1
P(t)= 1+e™

uses sigmoid activation function:

2w pi+ g

S
A4

Figure 2. Standard weighted summation

Every input p to the neuron is weighted, all | T
weighted inputs are summarized and finally a bia
6, is added. The output of a neuron is calculated b
a transfer function which is usually sigmoid.

The main feature of a NN is possibility of
training. Supervised training is achieved when fo
every input value an target value is presented. Th ’ .
goal of a training process is to learn targets fg -05 0 05
given inputs. The learning process is conducted v
weight transformation through learning algorithm.

Most common learning algorithm  for
feedforward NN is the Backpropagation algorithm Figure 4. Sigmoid activation function
or some of its variations. Feedforward NN means o _ B
that inputs are propagated from input layer to the Activation function has been modified by
next layer until output layer is reached, while theddding slope paramete in order to prevent
error of output layer is propagated backward®henomena known as catastrophic memory loss.
(backpropagation of the error). Between input and

output layers are so called hidden layers. V. TRAINING
Neural network is trained using
IV.  SOLUTION ARCHITECTURE backpropagation algorithm. Starting weight values

Devised feedforward neural network has 64re generated randomly. During the process of

inputs, 42 neurons in hidden layer and one outpdifaining neural network is presented with training
neuron (Figure 3). sets. The first 64 elements of training set are

generated signal values and thd @ement is the
targeted frequency (figure 5). With every processed
training set neural network is updating its weight
values. Computations are determining how much
the error is changed by a small change in each
weight. Then the weights are shifted by a small
amount in the direction that reduces the errorsThi
approach is called gradient descent on the ertor [9
There are many algorithm variations. Standard on-
line back-propagation with momentum algorithm is
used in this implementation [1].

There are three adjustable training parameters.
Alpha represents learning momentum. It effectively
keeps a moving average of the gradient descent

Figure 3. Neural Network architecture weight change contributions, and thus smoothes
_ _ _ _ out the overall weight changes. Eta represents

This particular number of inputs is choseniearning rate. Learning rate determines scale of
because of the compatibility with Cooley-Tukeyweight changes during training. If learning rate is
algorithm which demands samples number to be t§et too low, the training will be unnecessarilyslo
the power of two [7]. Input data represent voltaggHaving it too large will cause the weight changes
readings sampled at 40000 times per secongh oscillate wildly, and can slow down or even
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prevent learning altogether. Precision is mair® e s N =]

training stopping condition. Based on precisior] i

value training algorithm will stop when certain
error threshold is achieved. Higher precision valu
will require longer training process.

Voltage Voltage Voltage
reading reading reading

Test

Training

50 50 22 [ feset
62 97 0
25 22 22 13749.89
83 18 69
8 96 93 Figure 6. Xerxes testing program
97 54 85
A 3 gt VII.  CONCLUSION
= 7 3 After analyzing obtained results we can
2 85 8 conclude that artificial neural networks can find
their place alongside conventional methods used
for solving computationally demanding tasks.
. . . There are some downfalls considering precision but
40 30 59 with enough training average deviation can be
a7 11 14 reduced to an acceptable level. The fact that the
61 91 0 execution time is only architecturally dependent
makes neural networks a very powerful tool.
3 64 30 . ; .
Complex algorithm behavior can be replicated
= g L] using sufficient amount of their processing data.
16 64 33 Single neural network architecture can be used for
73 51 77 replicating many different behavior models with
s 11 30 only slight changes in neuron number.
Frequency Frequency Frequency
18626 11980 6437 REFERENCES
Figure 5. Training data example [1] John A. Bullinaria,(2001).Step by Step Guide to Implementing

Choosing right parameter values is often
determined by the nature of the problem and it's &I
matter of trial and error because there are only fe
training rules that are universally applicable [9]. 3]

VI.  ANALYSIS RESULT

Test results have shown that the averagel
execution time falls around 625 milliseconds. That
is almost thirty percent faster than Cooley-Tuke
FFT algorithm. Further improvements can b
performed in order to optimize neural network angg;
lessen execution time.

5]

Xerxes program represents a proof of concergp
(Figure 6). Using techniques shown above Xerxeg)
is able to mimic Cooley-Tukey algorithm with high
precision.
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Abstract - This paper presents the study of the impet of  create a vision for the school future. So, not
rodern information technology fo the development of ~ without reason, that we live in the information age
istance learning in secondary schools in Montenegr its .
improvement, improving the efficiency and effectivaess, Modes of e,XChang(? and transfer, and various
as well as the process of placing contemporary kndedge ~ amounts of information are now more than ever
in the service of a quality educational process. before in history. No matter what level of
Accordingly, the use of information technology inhe field  education is enforced, the doctrine must address
of transposition of knowledge in schools much easidor the challenges and changes of our time, which

teachers and students provides a more appropriateofm .
of learning. In such circumstances, the school canot leads to the need to further transform the educatio

survive in its traditional form, but must adapt to global system.

challenges and modernize its role by providing disince . .
learning students. Integration of information techrology The concept of lifelong education and/or

in the field of distance learning is a key factor dr  learning (ife Long Learninyis based on the idea
successful implementation of reforms of the educathal  of learning that lasts a Lifetime, and both terms,
process, and deserves a deeper and more extensitteles. and lifelong education and lifelong learning,
including each other, because lifelong learning is
. INTRODUCTION system of  organizational, administrative,
methodological and procedural measures as a

Entering the XXI century brought new o - : .
Rrerequisite realization of lifelong learning.

challenges for young people and opened ne
vistas unknown to earlier generations. New The education system needs to constantly
opportunities create a sense of thinking about thianovate, because the knowledge and constantly
future or a new modern school, bringing with themupdated, and knowledge transfer is becoming more
the need to explore the unknown and tcand more learning. Due to the challenges posed by
experiment when it comes to the educationamodern, dynamic society, lifelong learning has a
process in the future. tendency to such a society is slowly turning into a

Thinking about the future or a new modernleammg, society in Wh|ch lifelong learning is seen
as a learning society and knowledgeand

school we can not avoid thinking about the ; S . .
g "society, the application of multimedia

importance and role of modern informationt hnoi digital technol int tive | .
technology (IT abbreviation) and information echnology, digital technology, Interactive leagun
technologies and other technologies in the

;[ﬁgrengggyelf?iégggwnagn;[jhe S%Oélécda“%?al Iggﬁ?ns;éducatipnal system of Montenegro, which keeps
According to this reasoning, we believe that jyPace with new developments.

will be today and in future the main factor and the IT has a fundamental impact on modern society
foundation stone for the development ofand therefore, not without reason, that we live in
educational processes and methods and forms tfe information age.

realization of the teaching process. As part of tha

thinking is necessary to explore new roles of II. IT IN EDUCATION

schools, teachers, students, parents, society, |t ig difficult to give an exact definition of IT.
schools and ways of internationalization Ofrne term IT includes all forms of technology used
education, new IT capabilities, new ideas aboufyr creating, storing and sharing of information in
distance learning or e-learning or e-learning an@arious forms (business data, voice, sound,
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images, multimedia, etc..). IT general termindicate the number of positive trends that have
describing the technology that helps thded to an increase in the level of development of
production, handling, storage, communication anéhformation society as a whole.

information distribution. First used the term "IT" Analyzing the current situation in Montenegro
was Jim Domsik from Mlc_h|gan and vaember special attention should be paid to the segment of
1981st years, to modemnize the previously usefis,mation literacy. Education system is in
term tata processiny T_he term IT. mclude_ rogress, the schools are mostly equipped with
various elements and skills for creating, storing,, ., yers and Internet technologies. However, it
and transmitting information. The term IT oftenSeems that knowledge in their utilization and

involves a much wider field _and the field of knowledge on how to transfer knowledge are not
technology, suph as networking and compute ufficiently developed. Partial or inadequate
hardware —engineering, software design andqcation. literacy activities of teaching stafich
data_be_lse, _as _weII as  management angf knowledge of English and resistance of older
gdmmlstranon of information systems. The mosE;enerations to adopt new skills and information
important component of an IT computers. literacy is a barrier developing an information

Integration of computers in secondarysociety that needs to be addressed in the future.
education reform processes in Montenegro, an@omputers from year to year are increasingly
the projected need for new computers, in order tpresent in education (Figure 1).

reach European levels of equipment in schools of IT revolution changed the way of learning

10 pupils per computer, the time dimension of the}_‘ hi d sharina k led
school year 2010/2011. the school 2014/2015, 0C""d and sharing howe ge.
years, figure 1 shows the. To make the education system to be successful,

you should follow contemporary trends and to
REACHING THE TREND LEVEL OF EQUIPMENT EUROPEAN SCHOOL OF MONTENEGRO 10
STUDENTS BY COMPUTERS FOR THE PERIOD OF SCHOOL 2010/2011. TO 2014/2015. YEAR apply modern IT at all levels from elementary
school through high school, to Uaniverziteta? IT
mastered the lives of society as a whole, and thus
become an indispensable part of everyday life of
E young people. IT were present, not future.

.  KNOWLEDGE TRANSFER MODEL

Previous studies indicate that type of

o a2 2o ot mams PETCEPtion  significantly affects the level of
Figure 1. Status and projections of installed computers inacqulred knO_WIedge and skills, _Or to use different

secondary schools in Montenegro (the period of 2géar 2015. the) ~ Senses provide the most effective models for the

) ) transfer of knowledge.
On the basis of the analysis explored the state

of installed computers in secondary schools in AN important task of the education process

Montenegro and the projection of continuing theMust be the identification and implementation of

installation of computers for the period from €fficient techniques and methods of knowledge

school year 2010/2011. to 2014/2015th, in order tgansfer. Application of IT in ‘the process of

reach European levels of equipment in schools, tHéaching to achieve significant improvements in

projected ratio of 10 pupils per computer (Figuréhe process of teaching activities. New teaching

1). The analysis indicates that the school yedchniques in knowledge transfer:

2010/2011. The ratio was 19 pupils to one @ Traditionally, learning to use multimedia

computer or 19:1 (1690 PC), the school techniques

2011/2012. The ratio of 15:1 (2113 PC), that the @ Smart classrooms

school 2012/2013. The amount ratio of 12:1 (2641 : . .

PC), that the school 2013/2014. The amount ratio © Mixed hybrid learning

of 10:1 (2641 PC) and will then be designed to @ Distance LearnindE-learning.

achieve a ratio of 10 students per computer, a_nd Traditionally, learning to use multimedia

that the school 2014/2015. The projected ratiQachniques This transfer of knowledge from

drop below ten students per computer and willeacher to student for years to change by adopting

amount to 8:1 (4127 PC), as in figure 1. new technologies for efficient execution of these
Results of research on the development o#ctivities. So the school board passed the filnm wit

information society in Montenegro in recent yearg film on PowerPoint presentations, and now offer
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the complete recorded lectures on the Internet, or Oil and/or hybrid learning is a combination
use new methods of learning, as is distancef several different learning methods. Hybrid
learning. learning is one of the less frequently used terms i
Smart classrooms Defined as an intelligent education, which is base_d on the applica‘gion of
modern IT to the teaching of teachers in the

environment equipped with different range of . T . .
hardware and software equipment (projectorsdassroom' This teaching involves teaching with

cameras, sensors, modules for speech recognitigi® Use of multimedia materials, and opportunities

face, etc..). Therefore, smart classrooms, a nefﬁ? continue learning outside the traditional
synthesis technologies, user interfaces an assroom, which allows the creation of e-tests, by

traditional teaching methods to create innovativeVNich the student can i check the level of

advanced and flexible education for Iearning.knOWIedg.G' Accordingly, 'the teaching materials
Possible division smart¢inonica the functional '€ publlshed on the mtarnet portal, freeing
components of: students write hard, and leaving more space for the

_ _ concentration of students in class.
A. Virtual assistant to absorb human speech and

movement with computer operations using The advantages of hybrid classes compared to
them as instructions, for example, changing th&aditional learning are:

slide to the voice command, lighting projector «  The possibility of free choice learning time.

detected the login user. » ability to lead a discussion with a number

B. The automated recording of lectures is a of participants.
category that allows the automatic recording of The possibility of direct "1 on T
lectures, tracking teachers and in some cases, in

, . consultation with a professor.
more complex systems, identifying user o i )
actions. * The possibility of a wider choice of

teaching content - texts for reading,
multimedia material (clips, simulations,
etc..), Web pages, discussion forums, etc..

C. Digitization of written material is classified as
a group of software-hardware components for
the transformation of manuscripts in electronic . s .
format or directly to the collection of data via ° Unlimited repetition of material.
the smart board and touch-sensitive screen. * The possibility of finding various articles

D. Systems for video and/or audio conference and research facilities.

systems consisting of interactive
telecommunication  technologies for the V. DISTANCE LEARNING (E-LEARNING)
establishment of a simultaneous two-way Distance learning has occurred much sooner
communication through images and sound, agan you would initially think. Of course, not in
in figure 2. the form they are now known and used, but it had
the same role - to overcome the physical distance
for the sake of knowledge transfer. Pioneer
Distance Learning-avaslsaac Pitman shorthand
teacher. He applied the distance learning in
working with their students even 1840th in
g England. They caused my to copy a short message
Figure 2. Video conferencing from the Bible and come back to him for review
o o . by mail. He kept communicating with students
A key criterion for the realization of high- across the country and as successfully passed their
quality video conferencing (Figure 2) is theynowledge. This way of training students, the
synchronization of the media, becatigeice’ and forerunner of today's distance |earning,
"vided' separately transported through theéimmediately showed their qualitative, cost-

network. Cisco TelePresence Systésnmanaged effective, pragmatic side and a freer use than
within the complex IP solutions to connect two oriraditional methods.

more distant facilities, which have characteristics
similar to a television studio, in a virtual
conference room.

When it comes talistance learningis often
used in a number of term®istance Learning

' ' _ Distance TrainingDistance EducationeLearning
E. Virtual classroom is an environment that (e-Learning "e" Learning, On-line Education

simulates the view of the traditional classroom.sjrtyal Instruction Virtual Education Virtual
Classrooms Electronic Classroom Blended
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Learningetc.. An understanding of these terms asubsets of electronic learning-Learning. All
synonyms is no accident. They all have inthree belong to a set of distance learning.
common is to assume a learning process in which Unlike distance
the knowledge source and recipient is physicaII)é
located and where their relationship is mediated b
the application of IT.

learning, learning in the
lassroom (face-to-face) contact provides students
¥nd teachers, and the name and contact learning.

- . In practice, each of these types of learning is
The beginning and developmentiod.earning o, mpineq with learning in the classroom (face-to-

thg e"‘?‘?‘ming in the United States belong to face) to give a mixture, called a flexible (blenged
universities. How this happened in the early day?earning

of Chris Curran has demonstrated in a study _
"Strategies for e-Learning in Universities E-learningmodels are:

Academics were among the first to use electronic . Learning with computers (eng.
mail and World Wide Welprimarily to support Computer Aided Learningeduced CAL).

their  research, information access and

communication with colleagues, and later as a * Teaching with computers (enG.omputer

supplement to the teaching of students. Many of Aided Instructionreduced CAl).
the strategies used today in traditional univessiti e Intelligent tutoring  systems  (eng.
come from the first, usually modest pilot projects Intelligent Tutoring Systemeduced ITS).

and initiatives of individual teachers. Many of the  These models feature a different impact of

first application included the creation of MOre computers and software they use for educational
s_cripts and other teaching materials av_ailable O'hurposes, ranging from simple system for the
line. Some teachers went further, making use Qisyribution of educational content and systems
on-line technology to communicate with their ya; interactively work with customers during the

students, to access external resources and fQfocess of teaching. The designers of software for
developing and teaching courses based on the web.| garningtend to restrict the focus of their work

Many of these first programs made by teachers 05, the course delivery and content, and

the faculty of informatics, where the strongeqycational institutions require a broad range of
sinegrija between research and teaching, and g, cational services.

available for infrastructure development programs _
and their delivery to the Internet. E-learning systems such &$oodle [4], web

address http://www.moodle.com offer learning

In the sphere of education, facilitated Ie"’“'n'ngsolutions centered on students, built on the socio-

and increased use of IT, for a dozen years, Oﬂe(l,[bnstructivist pedagogy. Here students, students

gstlng t?ed t_(le_[]mli-learlr:jl?g Wh'ch Isft vazlouillyt construct their knowledge through discussion,
INterpreted. The term E-iearning 1s often tran ae.thereby strengthening their thinking skills.
(interpreted) as distance learning, electronic

learning, whereby the said term implies carrying Moodle Modular Object Oriented Dynamic
out educational process or other processes &farning Environmeitis one of the most popular
knowledge transfer, implementation of modern ITand most widely used open source systems (open
which include computer, CD-ROM, DVD discs, source) for the management of on-line learning
digital television, portable and pocket computerdLearning Management SystemLMS). It is a
and mobile phones. Communications technolog?etWOfk application that is installed on the server
enables the use of the Internet, electronic maiRnd access to it from any networked computer via

discussion groups, and systems for collaborativé/eb browser. As of January 2010. year, Moodle
learning. has had a worldwide user base of 45 721 registered
E-Learning is used for distance learning and verified sites, and is used by 32 million users
through the Internet network, and can beIn the 3 million objects}5] as infigure 3.
considered a component of a flexible (mixed)
learning. When learning takes place exclusively
via the network, then calledn-line learning.
When learning is distributed to mobile devices like
mobile phones, portable and pocket computers,

then the learning is called-Learning

Mobile learning -learning and learning
through the networkop-line learning are two
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EML AR occur with all participants gathered at the same
time, such as chat-session, virtual classrooms or
conference.

Distance learning can be achieved indirectly
through the Distance Learning Systen{DLS
abbreviation), which is actually a specific softevar
solution.

DLS system of a particular educational
- - establishment means the use of lectures and
Figure 3. Statistics of the use of Moodle for exercises set to the Internet with multimedia
the period since 2003. by 2016] materials, consultation with teachers via the
Internet, the flow ofe-mail among users of DLS
platform can test on the Internet, etc., so that
&upils, students can leave their homes attend
classes via the Internet.

As can be seen ifigure 3, user communities
Moodle platform is growing every month. The
internationalization of websites based on thi
platform further contributes to its popularity, so
that users of non-English speaking countries (in The system of distance learning, short DLS, an
the software industry the most commonly usedntegrated combination of technologies used to
language) can be used in their native languagsupport teaching by teachers and learning by
According to the analyzed data about the numbepupils, students, meaning they were separated in
of registered userfs] (http://moodle.org/stats/ on space and/or time. Spatial and temporal separation
17.10.2010. Year) Moodle is localized in over 73between students and professors is overcome
languages in 193 countries, which means thdhanks to technology that enables the student, the

during the 2012th , this statistic is improved. student from anywhere, anytime access to
. . . educational content desired.
Statistics of the use of Moodl], listed in ucat I
Table 1 When you create a DLS must carefully analyze

and implement all aspects of distance learning,

ble 1 Display usi dl : . .
1200 - Dby uong Fooce with the development trend of IT on a daily basis

Display using Moodle | Statistic . . G

— . = receive a new form, primarily in the form of new
egistered sites 49.33p . . . .

Number of countries 21 multimedia and interactive elements and content.
Courses 3.424.81 Accordingly, attention is drawn to be implemented
Users 34.697.27 all the elements necessary for a complete
Teachers 1.206.46 . . . .
Entries 19.276.24 simulation of the teaching process in any
Forum posts 52.440.73p environment, the end user chooses.
Resources 28.151.59p
Quiz questions 44.839.84B DLS platform elements are:

. o « system of course design,
There is no limit to the number of servers that y 9

an institution can have and is not uncommon for * System for the preparation of the course -
organizations to have more than one Moodle running through the course,

server. Current trends are basedtalnle 1, show Testing System,

that the number of registered sites Iarger than 49 , 4 system to monitor the progress of the
thousand, and that there are over 37 million users
of Moodle platform in the worl¢5].

user,

* asystem to monitor the status of the user.
Moodle System for Distance Learning offers a _ _
completely new capabilities, and integration with DLS System consists of subsystems: a record of

various external sources of content (RepositorySers and time spent in the system, management

support), the Google Docs through Wikimedia @nd manipulation of exchange rates, the creation
Flickr an’d YouTube. ‘and listing of learning materials, setting up conte

_ _ _ on a platform, keeping the user through the course,
Advances in technology made it possible torack the status of users, scoring and evaluation,

based on the Web. Asynchronous activities Usgythorization, a hierarchical approach, quality and
technologies such as blogs, wikis and discussiogypsystems for the search.

groups, and allow participants to work together
when the time suits them. Synchronous activities
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It is necessary, however, remind thelearning etc.. Open the possibility of multimedia
functioning of the core DLS platform as a proces®ducational content make wide circles of
which runs as follows: after an hour of traditionalprofessors, and the emergence of the Internet and
teaching (and training), teachers of subjectsghe ability to share these facilities around the
directly and automatically (from a separateworld.
application administatorske) set of presentation The traditional way of transferring knowledge
(ie, multimediae-learningresources) on the DLS .

n thi h q h q II education in relation to transposition of
system. In this way the student, the student wou nowledge from teacher to student and/or students
have the full content of the lectures which he doulf

. L . for years to change by adopting new technologies
access without restrictions. That type of publighin ¢, etficient execution of these activities. Praso
educational materials to the student, student t

Studies indicate that type of erception
follow the lectures missed over the internet, yp P P

. significantly affects the level of acquired
Be_sn_jes lectures, the speakers on the Im‘:“mﬁhowledge and skills, or to use different senses
(W'th'.n the DLS platform), put them to tests. Thus, rovide the most effective models for the transfer
creating such a system would have enabled t knowledge. Consequently, knowledge is
construction of a continuous and increasing th?ran i

lable K led b . £ th smitted: the traditional teachings of the
avallable ~knowledge base consisting of t eapplication of multimedia technology, with smart
presentation of lectures, lessons, training, tasts

. ; h classrooms, a combined hybrid learning based on
other materials, with access to pupils, students a y 9

Nhe application of IT and distance learning.
professors. Responsibilities of subject teachers, PP g

would include the creation and design of For the modern IT is almost no obstacles in the
multimedia learning resources, distribution eéf ~ability to visually display any form or kind of
learning resources to students, students, creatinggality that is adapted to the senses and learning
and grading tests carried out tests. While, thabilities of students and/or students.

student, the student chooses DLS variant dynamics |n addition to the educational system, reading,

and learning time. writing and numeracy, knowledge of IT is one of
the elementary literacy. To make the education
V. FINAL REMARKS system to be successful and follow modern trends

Based on the analysis and description, thMinistry of Education of Gore gave full priority to
system of distance learning has its beginninghe introduction of IT in the education system,
before recorded more than 100 years. Witiereating MEIS  Montenegrin  Eductional
technological development, there were newnformation SystemProject, 2003., in which are
opportunities for distance learning: educationafefined by specific methods, resources and
programs on the radio (1920), Educationafechnology for the implementation of information
Television (1950), the use of satellites (1970) angystems.
cable (1980) for fast transfer of multimedia The current position of IT at all levels of the
educational materials at a distance. A cOmmMOoRdycation system was generally satisfactory and
feature of all these systems is that they argiopally we can say that for many indicators,
unidirectional and asynchronous. Students, StUdrl\FIontenegro is in the middle compared to other
listened or watched educational courses, but ngates. One of the relevant data for the positpnin
way were unable to question the teacher Opf Montenegro is the ratio of the number of
students to share their opinion, studnt across thgudents and computers in high schools and on the
world who are at the same time followed the samgchool year 2010/2011. amounted to 19:1, it is
lectures. This situation changed by the system g{ow the school 2011/2012. The ratio is decreased
video conferencing (mid 1980), but at the time thissng 15:1, and it is envisaged that in future the
system was very expensive and available to gchool 2013/2014. was designed to achieve a ratio
small circle of people. With the advent of personagt 10 pupils per computer (10:1), while the
computers appear to learning materials that use thgademic 2014/2015. The lower the ratio below

capabilities of computers - to create the text angbn students per PC-1 in the amount to 8:1, as in
the lessons that carry the sound, pictures or fillggyre 1.

clips, but the ability to create interactive leai hen | di | ing is of
materials and tests of knowledge and skills. These w en It comes to |stan<?e €arning 1S o ten
educational materials were originally distributegUSed In @ number of term&istance Learning

on floppy disks and later on CDs and the InterneiStance  Education eLearing etc.. An
Learning with computers is namediistance und'erstandlng of these.terms as synonyms is no
learning electronic learning e-learning e- accident. They all have in common is to assume a
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|earning process in which the knowledge Sourcg] J.-L. Obadovic, "The aspect of the introductiod@f resources
and recipient is physically located and where their
relationship is mediated by the application of IT,
and reflect the nuances of individual options
within the process of distance learning. 3]

Distance

learning gives education a new

dimension. IT were present, not future.

(1]
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Abstract — This paper presents the visualization o§raph
search algorithms. A review of Dijkstra’s algorithm is II.  DIJKSTRA'S ALGORITHM

given, as a characteristic representative of thisategory. It . ' : :
is shown on the example of this algorithm how the Dijkstra's algorithm, conceived by Dutch

algorithm visualization can be done on the basis afraph ~ cOmputer scientist Edsger Dijkstra is a graph
representation. A review of visualization of Dijksta's ~ Search algorithm that solves the single-source
algorithm: PathFinder and ANIM3D is given. Basic  shortest path problem for a graph with nonnegative
characteristics of these visualizations are summated, as  aqge path costs, producing a shortest path tree [2]

a basis for their use in teaching Artificial Intelligence.

A. Defining problems using a graph

. INTRODUCTION In practice, graph G = (V, E) (V — vertices; E -
Algorithm visualization software graphically edges) has been added the function of distance
illustrates the mechanisam behind a certan )
. . : ffE-R

algorithm, so it can help in great measure at
understanding how an algorithm works. A goodwhich assigns length to each edge. This length, or
practice at learning about graph search algorithndistance between vertices is usually a positive
is to follow a flow of a certain algorithm visually integer, although it can be any real number.
step by step. In the field of artificial intelliges
where it is necessary for students to processat grey
number of search algorithms, the visual interfacg/
for displaying the mechanism of an algorithm mus{
be well designed.

An important problem in graph theory is
etermining the shortest path between selected
ertices. According to [3], there are four variaots
his problem:

distance between one to all other vertices

According to [1], the effectiveness of algorithm (single-source problem)

visualization technology is seen in its enabling th
students to participate the course in a greatquesco ¢ distance between all vertices to one

which is very similar to participation of the separated  vertex  (single-destination

instructor himself. The instructor usually creates problem)

visualization for classroom use and uses it as a , (istance between two distinguished vertices

visual aid in lectures. (single-source, single destination problem)
This paper shows the visualization of one of . gistance between all vertices (all-pairs

graph search algorithms — Dijkstra’s algorithm and problem)

its use in teaching Artificial intelligence. Sectio _ _

two shows Dijkstra’s algorithm from the graph First three problems are considered separately
viewpoint, as a basis for visualization. Sectiorf@nd not as a subset of the fourth) because there a
three is an overview of Dijkstra’s algorithm's more efficient algorithms for solving them. E.W.
visualization used for teaching Artificial Diisktra published a paper in 1959, in which he
intelligence. Section four describes the basic ided€Scribes a graph —search algorithm ~which
of visualization of this algorithm as a model for€fficiently solves the first problem, for graph it

teaching purposes. Section five concludes thi§on-negative edge distances, outputting a shortest
paper. path tree between selected vertices as a result [2]
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B. Dijkstra’s algorithm overview 6. Mark an unvisited vertex marked with

At the start of algorithm description Dijkstra minimal temporary distance as the next
considers n vertices, of which some or all are current vertex' and go back to step 3.
branch connected pairs; also length of each branch
is given — non-negative. He limits the algorithm fo !l DIJKSTRA'S ALGORITHM VISUALIZATION
a case where there is at least one path between any OVERVIEW
two vertices, and then proposes two problems [2]:  This section shows, out of many possible, the
Dijkstra’s algorithm visualization used for teaaipin

e The first problem is construction of — - > "7~ .
artificial intelligence.

minimum total length tree between n
vertices, such a tree is a graph with one and . o .
only one path between any two vertices. A Visualization as a teaching tool
. . Visualization of a certain algorithm is always a
e The second problem is searching th h

€hallenge for students. This paper is another
minimum total length path between two g pap

. . confirmation of this claim.
given vertices P and Q.
C. D. Hundhausen in [1] describes his

In short, algorithm starts with the initial vertex, . L ; :
. L ; observation of classroom activities, including 83
assigns initial values as lengths and tries tQ

) . . . Student groups (1-4 students each), who
improve them with each iteration. - .
constructed animations of 22 algorithm themes.

1. A temporary distance value is assigned tdrigure 1 shows the number of student groups
every vertex: zero for the initial one andhaving animated each algorithm theme. The
infinity to all others. particularly popular ones were the QuickSelect

2 Al vertices are marked as unvisited. &lgorithm, Dijkstra’s algorithm, Kruskal and
Starting vertex is marked as current. AnPrim’s minimum spanning tree algorithm, as well
array of unvisited vertices is made, which isas breadth-first and depth-first search. These
filled with all vertices except for the starting themes were representative of the major problem-
one. solving techniques studied in the course: divide-

and-conquer, greedy, dynamic programming, and

3. For current vertex, all unvisited neighbours .
aph algorithms.

are tested and their temporary distances a®
calculated. For example, if current node A

is marked with temporary distance of 6, and B e
branch that connects it with it's neighbour B roensn ]|
has a length of 2 then distance to B o o corer ||
(through A) is 6+2=8. If this value is lesser rasn ascrin ||
than previously recorded temporary Tenesne s [

Fibonacci Sequence

distance to B, it's overwritten. Regardless of
the fact that neighbours of a certain vertex|

Greedy List Merging

Longest Common Subseq

Algorithm

Max_ Contig. Subseq

are tested, they are not marked as visited if con o
this step so they stay in the unvisited array.

4. When all neighbours of current vertex are Hlirn Germresson ' l
tested, vertex is marked as visited and ig Prmé kT e
removed from the unvisited array. The 0012 3 456 7 8 910 1 1213 14 15 16 17
visited array will never be checked again; # Student Groups
it's currently memorised length is final and Figyre 1. Number of student groups that animated each atgorit
minimal. theme

(when planning the path between tWorechnical Faculty ‘Mihajlo Pupin’ in Zrenjanin are
selected vertices) or if minimal temporary 5y en into account, a significant difference isnsee
e s (orie oG bClleen SUGEN'' leaming the graph search
traversal is planned), then stop. Algorithmalgonthm.s with an.d without any form of visual
is finished. ! prgsentatlgn. In this sqhool year, students.had to
write seminar papers in which they described a
segment of a certain search algorithm. According
to papers submitted by now, a large number of
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students presented algorithm operation by graphs.
Several students were interested to convey
visualization for the paper themselves, primarily

visualization of Dijkstra’s algorithm.

B. PathFinder

M. G. Sanchez-Torrubia and C. Torres-Blanc
emphasizes the value of parallel algorithm
operation monitoring by graph and certain
algorithm code line. It was done successfully in
PathFinder [4].

Figure 2 shows PathFinder, a new electronic
Math Teacher for active learning Dijkstra’s
algorithm. Sanchez-Torrubia and Torres-Blanc in
[4] defined the concept of this electronic teacher
and described the minimum and some additional
requirements. The tool in question represents an
enhanced paradigm of this new concept on
Computer Aided Instruction (CAl) resources, i.e.

while the application waits in a stand by
mode, expecting the user's input.

Step by step evaluation: just after the user's
entry, the eMathTeacher evaluates it,
providing a tip for finding the proper
answer if it is wrong or executing it if ok.

Visualization of every step change that
happens.

Easy to use.

Flexible and reliable: allowing the user to
introduce and modify the example and to
repeat the process if desired.

Clear presentation within a nice and
friendly graphic environment, helping
insight.

Platform independency and continuous
availability (anytime, anywhere).

an application designed for {_;lctive eLearning, This way of presenting the graph search
following the eMathTeacher philosophy. One ofaigorithm enables direct associations for each

the most striking features here is the animatef|gorithm line, giving the students higher self-
algorithm  visualization panel. It shows, on theconfidence to use this algorithm.

code, which step the student is currently executing
as well as where he had made a mistake within thet ANIM3D

algorithm running. Another two features are the \; A Najork and M. H. Brown describe a 3D

active framework area for the algorithm data andyimation library for visualization of combinatdria

the r?apability of saving/retrieving the createdgi ctures in one of their papers [6]. For the
graph.

purposes of this paper, algorithm animation is
taken. Although constructing a new view of an
algorithm usually takes dozens of design iterations
consuming a lot of time, this library eases this
situation. It provides high-level constructs for
performing animations, eliminating the need for
recompilations through offering an interpretive
environment.

4 Messages Area

Also, ANIM3D develops a 3D animation of
Dijkstra’s shorthest-path algorithm in just 70 code
lines, avoidin combining SI and CGS units. Since
eqguations do not balance dimensionally, confusion
often occurs. If mixed units have to be used, they
have to be clearly stated for each quantity used in
an equation.

Framework Area o |71 oK1

An 3D animation of this algorithm is shown in
Fig. 3. The vertices of the graph are displayed as
R white disks in the xy plane.

Above each vertex v is a green column
representing D(v), the best distance from s to v

In [5] describe the minimal conditions for a tool Known so far. Initially, the columns above each
to be considered an eMathTeacher: vertex other than s will be infinitely (or at least
quite) high. An edge from u to v with weight

« Step by step inquiring: for every process\y(u;v) is shown by a white arrow which starts at
step, the student should provide the solution

Figure 2. PathFinder: an eMathTeacher for Dijkstra's algarith
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the column over at height 0 and ends at the column
over v at height.

Upon completion, the 3D view shows a set of
red arrows which form the shortest-path tree, and a

the possibility for a certain part of algorithm
operation display can be faster.

V. CONCLUSION

set of green columns which represent the best This paper showed the visualization of graph

distance D(v) from s to v.

itz

search algorithms as a way of learning about these
algorithms within the Artificial intelligence
teaching process. The software making successful
visualizations was shown, and the important
elements were summarized. This showed how
graph search algorithms can be used with a higher

success rate.

Figure 3. The left snapshot shows the data just before emtéhie
main loop. The next snapshot shows the algorithoutbne-third
complete. In the third snapshot, the algorithmbisua 2/3 complete,
and the snapshot at the right shows the algorithom wompletion.

(1

IV. GRAPH SEARCH ALGORITHM VISUALIZATION

Based on the previously analysed aspects

. T2

several basic concepts of graph search algorlthH
visualization can be drawn, like:

: 3]
» Each change on graph occurs only in steps
related to only one graph node; [4]

e An algorithm review is necessary for each
image (graph) change — that review can be
shown through the code itself (like in 5]
PathFinder) or another, even picture mode,
like in ANIM3D;

e It is desirable for the visualization to follow
both steps forward and steps backward itfl
algorithm operation;

e Optimal time frame for complete display of
an example is desirable, which should mean
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Abstract - The basic feature of modern society is a Usage of ICT in schools is so diverse that it is
areas of human aciity. Education also requires cant  2iMOSt impossible to list all possible applications
innovating. The application of Informatics and Introduction of ICT in biology lessons can raise
Information Technologies within the lectures of alithe ~ NOt only |?Ve| of knowledge but students _att't_Udes
school subjects is one of the most important steps the ~ toward biology as well [13]. The applications
aim of development and enhancement. Application of adapted or developed to be used in science

educational computer software in Biology lectures féers : ; ; ; ; ;
possibilities of teaching individualisation and repesent teaching like imaging systems in microscopy [12]

important motivation factor for students. Educational [14], virtual disseCtionS_ [15], S'imU|ati0n3 [26hd1
computer software "Inheritance Mechanisms" in Biology ~ real laboratory exercises with data acquisition
lectures represents a new generation of educational systems [1]. It is extremely important to mention
technology, which is based on computing science. that Biology programmes at all the levels of

Teaching software "Inheritance mechanisms" is compgd d ti itable f fi by th
as a substitution for the book during the elaboran of education are very suitable Tor presen !ng y the
Biology materials. This software is made for teachigand ~ USe of a Comp_uter-_ In developed C_Ol{ntl’leS_ the_USE

learning procedure, tests, assessments and exersisshe ~ Oof computers is widely present within university
software contains teaching material with exercisegests, education, in teaching and |eaming_ Brant, Hooper
interests, and gallery. and Sugrue in 1991 [5] were examining the use of
simulation in Genetics. French and Rodgerson in
|. INTRODUCTION 1998 [7] made computer simulations for exercises

and university lectures, but also for Biology

The application of Informatics and Information actures in orimary and secondary schools. Apkan
Technologies within the lectures of all the schooL P y an ; y - ApKan,
001 [6], created simulation programmes that

subjects is one of the most important steps in the . ) . .
: .Teplace real dissecting of animals. Franklin and
aim of development and enhancement. It i

. Peat at the University of Sydney have conducted
expected that contemporary educational system-,. . . : .
N .~ online learning with the first year Biology student
should form a student as an individual, flexible
[23] and have conducted the researches of strategy

person, who will with easiness accept ... .
: efficiency for computer based learning and student
contemporary social changes and adapt to themi

The application of contemporary information P 09r€ssIon [24]. The same authors in 2001

. o .~ _examined the possibilities of virtual environment
technologies as a support_ t_o traditional educallon?or learning Biology contents. Potirala K. (2003)
process can produce significant results. ' '

[8], [9], at Krakow University, conducted a
Concerning ICT, two important roles areresearch on the efficiency of interactive learning
assigned to schools. The first is to fulfil thewith the use of ECS in Genetics, Ecology and
expectations of society for demanding ICT skills,Taxonomy. All listed authors emphasize the
and the second is to raise the quality of educatiomdvantage of the use of computers in relation to
in the schools with the support of ICT. Manyapplication of other forms and methods of work in
scholars, teachers have recognized the potential Bfology lectures. The efficiency of these kinds of
ICT to enhance teaching and learning, and as lactures and enhanced motivation of students is
side effect the number of published articles aboutspecially emphasized.
the use of ICT in school work is enormous [16].
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. EDUCATIONAL COMPUTER SOFTWARE ON Ill.  EDUCATIONAL COMPUTER SOFTWARE
THE FUNCTION OF IMPROVING THE QUALITY OF "INHERITANCE MECHANISMS' IN BIOLOGY
TEACHING LECTURES

"Software in the field of education presents In the aim of enhancing biology lectures we
intellectual technology and is called educationatreated a software for learning the contents from
computer software (ECS) that includeslecture topic "Inheritance mechanisms" for the 4th
programming languages and tools, specifigrade of grammar schools. The software
organisation of lectures, learning and studying;inheritance mechanisms" is made in Adobe
and it is based on logic and pedagogy" [4]. By th€aptivate 5.5 programme. Adobe Captivate 5.5
use of ESC in lectures we encourage: motivatiopresents currently leading e-learning software in
of students, individuality and differentiation of the world. When this programme first appeared is
learning process, self-evaluation, acquiring nevgerved mainly as a tool for creating software
knowledge and achieving exercise, use o$imulations. Today it is just one of the optionatth
information databases and the Internet access aigoffered by this programme.
more efficient time consumption in the learning

. . Y The cover page provides basic information
rocess. The application of educational software in -
IF:acturing providpeps elevating of motivation with about the presentation and the author, and there ar

those students where all other methods showed r‘?clJSO the links for logical units such as:

success, or were less successful. The specifitity o -  Teaching material
ECS lies in the fact that it enables interactive -  Interests and
learning - immediate error correction and -  Gallery.

affirmation of acquired knowledge. By the use of By clicking some of these hyperlinks the
ECS in lecturing and learning there is a tendencwanted unit is opened.

towards authentic individualization of lectures. By On picture 1. The cover page of educational
use of specific techniques the controlling functiorsoftware "Inheritance mechanisms" is displayed.
of lectures is achieved, the process of learning is
regulated and the inner motivation for learning is

encouraged. ESC can provide individualization in  CIHELE owwann rect nvrama? T

relation to various types of thinking, different Mexanuzmu Hacnehusarea
capabilities in task solving, various cognitive
learning styles. Two basic principles with - [pagueo

designing ECS that should be referred to in order
to enhance the activity in learning are: widening
the prospects and increasing interaction. In order  fanepuja

for software to enable more successful and active

learning it is obligatory to divide the materiatan Ayrop: Becxa Ogauni, npodecop Gnonoruje
smaller units and to enable the transition onto the ™ 2 -
next lesson only after the material from previous

lesson is learned, with solving some practical _
tasks. If a student has a certain previous Picture 1. The cover page of educational softwhreetitance
knowledge, it is sufficient to meet the criteria se mechanisms"

in a form of a practical task, without the needjto In the upper right corner a user is offered the

through the material already known to him/her. Inchgice of doing test questions. If he/she clickes th
order to increase the interaction in ECS, it igtton "yes", after each unit test slides will éoil

necessary to create a module for interaction thal 4 in 3 case of choosing "no", test slides will

could be conducted in a form of exercisepecome invisible for the user, offering him/her the

interactive quiz or in some other way, but alway$,qossibility of focusing entirely onto the teaching
in accordance with the contents of the SOftwarematerial.

The content of Biology lectures is practically

predisposed for ECS application. The largest part Teaching software "Inheritance mechanisms" is
of theme units and lesson items from Biologycompiled for 4th grade students of grammar
curriculum at all levels of education can beSChOOIS as a substitution for the book during the
presented with pictures, texts, adequate vide®laboration of Biology materials. Next to the basic
sequences and simulation applications. For certaR@rt, the software contains exercises as well @s th
fields this is the way to achieve maximum effects.

- mw “Bronorwja sa IV paspes

MMMHGIN)E onlmer cmepa
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final test from Genetics. The contents of teaching e e R
units are given in the programme:

Bex®a 6p. 2

¥ YNUTHIAM NoTbUMa
o1 wsapari oarosapalyhy

- Introduction to Genetics (the ‘ I
significance of genetic research); La

- The basic rules of inheritance; P B s i

- Types of inheritance; ® @

- Chromosome basic inheritance; P Votop rauera

- Recombination; - @ %

- Mutations, chromosome @
aberrations; Pp

- Population genetics; ‘—L Yepuratse

- Artificial selection and animal and |

BPCTY TaNeTa,

plant breeding; Picture 3. Exercise number 2. Principle of Segiegat
- Genetic development control;
- Human Genetics: The test contains various types of questions and
- Genetic predisposition of human problem tasks: multiple choices questions, fill in
behaviour. the blanks, matching. After the student answers the

guestion there comes a feedback about the

Teaching material - has its own cover slide angorrectness of the answers. If the answer is
contents towards hyperlinks of each lecturing unitincorrect the student gets additional information
By C|icking a certain hyper“nk the wanted that will help with Coming to the rlght answer. A
lecturing unit is opened. Within the teachingsPecial convenience in the tests is possibility for
material animations that show dihybrid inheritancétutomatic change of offered answers array,
and the exercises are shown. The exercises dpgcause the programme each time gives new
designed as interactive animations with a tutoriayariations of answers. In this way mechanical
and tasks that a student should solve. If a studel@@rning and copying are prevented (each student
makes an error he/she gets automatic informatid  his/lher computer has various —answer
about the error and additional directions that wilcombinations). Each question, depending on the

help in solving the problem correctly. complexity, carries a certain number of points.
There are 72 questions altogether.

B == The most used type of question is true/false
with multiple offered choices. fill in the blank
(type the answer) as well as matching (connecting
correct answers) are also used.

W36op ceHoTnna

o~ f BexGa 6p.1 |
4 ¥ norouma Tabene wiabpam
ogrosapajyhe

hesoTINOBe NoToMaKa

PoauTerscka
reHepauuja W . .
Fase PP v Aft_er t'he question is answered .and the button
submit clicked, a user gets a certain feedback that
® e ' depends on the correctness of chosen choice. By

‘ —_— clicking the button submit before choosing an

P answer, the programme will inform you that you
v — el have to answer the question in order to continue

) further on with the presentation. If the user
I B provides a correct answer the application will
L confirm that as shown on picture 4.

In case the answer was incorrect, (as seen on
Picture 2. Exercise number 1. Monohybrid cross shmp picture 5.)’ the message can contain a short
phenotypes explanation so the error could be memorized and
After each lecturing unit theest follows. understood. This is a way more practical solution
than to have all correct answers offered at tltk en
of a test, because the user is at a given moment
focused only on one question.
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Tauno! Cnepefu cnajn »

continue >

Picture 6. Testing results
Questioniol 72 submit (¥

Interests (as seen on picture 7.), contains 13
slides that can serve for widening basic knowledge
d‘rom Genetics.

Picture 4. Application with the rightsaver confirmation

This testing system is extremely functional an
widely used in western countries as one of the
more efficient tools in learning, in education, and
business environment.

O ey
- 3aHEM/bHBOCTH H3 TEHETHKE sl

OTKPHBEH I'EH 3A IYTOBEYHOCT

FEysion ¢y KOUAMI0 ORI ven Kojh

“To orpihe 1w nppi

Herayro!

[lesujanTHo nowaluarse jecTe abepaHTHa
0coBMHa, anW 13 M XPOMO3OMCKe
abepalyuje Mory A ra y3pokyjy?

CBakaxo ja Kojj 0BakB#X 06NMKa NoHaWala
He Tpeba uarybuTv u3 suaa BenukK yTHuaj
CPe/MHCKAX YMHUNALR, 2nM TaKohe nocToju
¥ Y10 reHeTckux dakTopa.

[la v NOHaLwatbe Kao WTO je CKNOHOCT Ka ajy e he S
KPHAMMHENY MK aNKOXONU3MY MOXe GiTH HASHH L TO MCHE.
MOHOMEHCKH p,empwnu(ana?

Cnepefncnajn»

Picture 7. Interests from Genetics

Gallery (as seen on picture 8.), contains 129
Question 1001 72 pictures and schemes. Along with the pictures
within the software there are other pictures,
Picture 5. Application with incorrect answer exmiéion  nknown to students, that relate to lecturing units

After answering the last question the slide with  Application of the educational computer
results follows (picture 6.) and it containssoftware in teaching and learning offers
following information: number of achieved points, possibilities of teaching individualisation andsthi
maximum number of points, number of correctrepresents a very important motivational factor for
answers, overall number of questions and succesgidents. Teaching  software  "Inheritance
in percentages. The border for passing isnechanisms" is very suitable for individual
determined by the presenter and in this case it learning because it enables the choise of the way
60%. in which the problem is solved. Creative

application of the software in biology lectures
develops individuality and creativity of students.
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Abstract - This paper contains description of test ystem graphics.
with tele-learning features developed as a componewf

complex virtual teaching room. It was developed and
implemented on the open source free platforms Linux, Il. ~ SYSTEM DESIGN ANDIMPLEMENTATION

sava, Posigre=o The System Is pa”‘“t?”ed into_thie Define abbreviations and acronyms the first
subsystems: subsystem Administrator, subsystem Tdaer . .

and subsystem Student. This system supports many time they ‘f_"re us?d in the text, even after theyhav
question types including tasks with short answer ahtasks ~ 0€en defined in the abstract. Do not use

with wide answer. Special benefit of the describedystem  abbreviations in the title or heads unless they are
is the ability of opening wide questions support iduding unavoidable.
capability of drawing or sketching in question by hilt-in ] )
graphics editor. System design for creating of tests, next half-
automatic processing and rating of results was a
| INTRODUCTION goal of our work. Analysis based on rules, which

are described in previous [5][6][7], indicated

In the last years we are observers of eXpa”Si%quirements for designed system [5][8]:
of computer technology in all fields of our life.

Mainly Internet is today inseparable part of school ~* Creation and administration of these user’s
various education organizations, and companies accounts:

and also is frequently used at home. On the o Administrator account

Internet, many education courses and virtual
schoolrooms were released for past few years
[1][2][3][4]. These courses appeared prosperous 0 Student account
from different reasons. The first one can be, that
is possible examine many students with minimal
overheads on the teacher. It is also helpful tgol b
evaluation process of test. Identification of stude * Assigning of subjects to teachers and
is still open problem, when it is used distant form students (for solution).

of exam [5]. Using of broadband computer
networks can be solution of this problem.
Important factor is design and consequential
realization of experimental services. These sesvice * Teacher account alternating by other

o Teacher account

e Inserting and administration of subjects in
system.

e Inserting and administration of questions
for appropriate subjects.

have a realization capability of this problem teachers with specification of rights.
soIving._ Tele-learning character with QoS (Quality . creation and administration of different
of Service) components of these services should be kinds of tests with appropriate questions
used in Test system for graphics which pilot part i and question-area with special accent to
described in this contribution. Then this system ca include graphics and multimedia.

be used as a component of complex virtual
computers graphics laboratory. The large graphical
data sets including multimedia content is special
requirement for student testing in computer

Print output of created tests.

Test processing by students.

e Test results handling, test archiving and

This work is the result of the project implemerdati Center ¢ next results browsing.
Information and Communication Technologies for Kienige .
Systems (ITMS mject code: 26220120030) supported by Based on these requirements system was

Research & Development Operational Program founbgdthe partitioned to three subsystems;
ERDF.
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* subsystem Administrator
* subsystem Teacher
* subsystem Student

This dividing is used also by login to system.
User can log in to system as administrator, teacher
or student. Logging to system is solved through
unified authentication model. When user is logged
to system he can use only these functions, which
are allowed based on his rights.

To system logged administrator can create next
administrator, teachers and students accounts with
definition of their rights. Administrator can edit
remove user accounts also. Next administrator’s
task is insertion of subjects to system. Subject is
assigned to each teacher and he can realize
functions described below in his subsystem later.

1. User test — All questions, which were
created in appropriate subject, are
displayed to teacher from tree structure of
directories. Teacher defines test questions
from selected question area. After selection
of necessary number of question he specify
a time limit for test solution, maximal test
points number, minimal test points number
(for test passing), time interval (when test
is active) and test name.

2. Generative test — is created based on
entered parameters. In first step teacher
select of questions area, from which
guestions will be taken. In second step are
defined of test parameters mainly statistical
probability or questions weight. In last step
teacher insert the same parameters as by
User test plus number of questions.

Also administrator can assign the subject from Teacher can print also prepared. Teacher can
subject-list to students. Administrator can changehange his login name a password.

his system profile like login name and password.. If student is logged in the he can choose from

Based on assigned subject teacher can creatree options: browsing of passed tests, executing
various kind of questions to these subjects. Stibjeany test from active tests, change his login name a
questions are stored to logical unit — directoyisT password.
directory represents the question area, which is s
used by creation of generic test later. Teacher can Based on dividing into three subsystems three

create test after creation of enough questioﬁesaechcgsezsmere asn(za:vegu?jlgr?é aljjsrir:]lnlstrghogsussggr%
number. He can choose from two options: 9 9- y

Teacher is most complex. This is the cause of its

eacher

Tests management Evaluation of open questions

C D

Management of teacher account for
alternative teacher

Questions management

Password change
Test printing

Generated tests
management

Management of s;u;ent test for solution O

Results displaying

Enabling student to pass the test again

User defined tests
management

test displaying

The questions solution of passed
Test assignment to student
Specific test results displaying

Results displaying from student
point of view

Figure 1. Use case model - teacher
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describing bottom. Its model contains too many use Subsystem Teacher is composed from next:
cases. Most important are: question management,
test management, open wide questions evaluation
and test results displaying.

e Subject list, their tests and questions — This
list contain all subjects, in root directory,
taught by logged in teacher. These subjects

Data architecture design is modeling all serious were specified by administrator. In
data entities. Power Designer was used by design. subjects scope is possible a creation of
Logical data model is designated as source of logical directors structure, different kinds
physical data model. This model was generated and of questions and tests. These tests will be

edited by Power Designer. mention to students.

e List of taught students — contain students,
which were assigned to teacher subject by
administrator. Student has assigned tests
(for executing or passed tests). The
appropriate icon inform about test state.

Detail elements are the tables of database,
which are used for data storing of information
system. Among a main entities are belonged
entities for storing of basic information about
system users, including login name and password.
Also are stored subjects, their relation to teagcher < Alternate teachers list — contain teachers,

and to students. The system kernel contains tables which can alternate actual teacher. This
for storing of questions, user and generative tests teacher can be used in case if actual
and test results. Table of questions and their teacher can't create, assign or evaluate test
answers is serious component of system. (for example he is busy or ill).

Directories are used for logical ordering the tree « Details - display detail information about
nodes. Their persistence is fixated also by table selected item.

storing.

Subsystem Student can be divided to two parts:

.  SYSTEM ENVIRONMENT » Test list, which are waiting for passing

System operating is very easy. In internal . Passed test list
windows, which include tree structure, control is Test iting f . . £ th
realized by the computer mouse. After right mouse es_ S wailing for passing are in some of these
. : S States:
click on appropriate tree node is displayed relevan
context menu with adequate operations. o state “Execute “ - test is ready for

Subsystem Administrator is composed from executing

next: « state “Disallowed” - test is accessible only

. Subjects list — is used for logical in appropriate time interval, but not now.

segmentation of subjects, which are taught Passed tests are in some of the following states:
in school. Their logical and clear

segmentation enable directory structure. state *Successfully” - test is passed

successfully with enough number of points
e Teachers list — contain user account with
Teacher role. In this list is possible
subjects (from previous list) assign to

state “Naughtily* — test isn’'t passed, not
enough number of points

teacher. o state “Evaluate” - test contain open
» Students list — is used for students questions, -which aren't evaluated by

accounts managing and for subjects (from teacher

subjects list) assign to students. « state “Error!!“ —incorrect test end

» Other administrators list — contain a list of ~ Student use ,Next“ or ,Back® buttons (if first or
administrators, which was created loggedast question is not displayed) for moving through
in administrator (not a list of all system test questions. These operations one can use until

administrators). clicking on ,Finish* button or until appropriate
« Details — display detail information about time limit is expired. Special benefit of described
selected item system is ability for support of open wide quesdion

including capability of draw or sketch in question

* Realized operations — display history ofjyy pyilt-in graphics editor. This ability is not
realized operations.
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Figure 2. Example of open wide question with draw support

implemented in today-used systems like e.g.
Moodle [1], but it is useful in computer graphics. IV. CONCLUSION
The paper presents test system with ability for

In figure Fig.2 is example of this kind of . : : . o
. ) support of open wide questions including capabilit
question. Student apart from eventuality text areg %Fr)aw or spketch in guestion by built-i?] ngphicsy

us!ng can answer to open _wide qugstion also ngitor. System is implemented by Open source
using a graphics. This question contain draw pan lschnologies. Programming language Java and

In this p?‘”e' Student can use draw tools w ith ba?' atabase system PostgreSQL are freeware. It's
geometric shapes (also text) for formulation of hlsaﬁ

answer. This question kind is very hard evaluate ossible use final software product legally an fre

automatically. Presented svstem is waiting for schools or other educational institutions. For
) y. 1 : y 9 O%erver is recommended operating system LINUX.
teacher’s subjective rating.

Also it's possible for using the MS Windows

Objective questions scoring is able execut@latform. On client you can use Linux or MS
system automatically. However open questions caXkP/Vista/Windows7 and then Java Runtime
be in tests. These questions contain text areBnvironment with support of Java Web Start
Student formulates his answer to them. Opetechnology and web-browser Internet Explorer 6.x
guestions can contain also task in form of simpland higher, Mozilla Firefox 3.x (recommended)
picture drawing or in form of sketch in partially and higher, Opera 10.x and higher. Future work
drawn picture. will be oriented to implementation of live video

Evaluation of open question cannot betransfer to open questions during test.

automatically opposite to other question kinds.

Then it is implemented function for subjective REFERENCES
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Abstract - Disaster risk management is most efficig School is an important agency to reduce
when based on adequate ex-ante risk identification. disasters risk through knowledge, innovation and
Working with leading experts, the initial task will include d ti T h d students ol ial rol

a review of best practice in the field of using ICTsin e ucation. feachers and students play Cr“?'a roles
disaster prevention and risk reduction, including IN the development of a culture of prevention and
information sharing platforms and emerging technolgies. ~ preparedness, because they can transfer knowledge

Therefore, the active participation of teachers and gnd skills to the family and community.
students in school disaster safety plans is desirefbr

moving the world towards a safer living place and The safety of the school environment, a school
sustainable developeq sogiety. Ou.r first approachot the emergency plan and preparedness of teachers and
data search was to identify key informants who cod o \jents are issues which require management
either provide us with data or link us to other souces, ., .
creating a snowball effect. Our search focused ome kind ~ Capacities and leadership, therefore the school
of data: data on disasters. In this case, the commo principle plays a crucial role. In this contextjs
denominator was attribution in geographic space othe  of high importance to find ways to infuse this new
data, the intended link between the datasets. concept without burdening principals and teachers
. INTRODUCTION with heavy tasks and without creating fear in the
studentsWhen everybody knows what to do and
If we look out carefully_, we can see that t.hewhat not to do in a disaster event, lives can be
envwonment'of the school is full of ha;ards, Wthf’gaved and damages drastically reduced.
might result in natural or man-made disasters. The
incidents of the recent past provide evidence that A school disaster safety plan has a holistic
school-children are much vulnerable for all thes@pproach to combat any disaster and
types of hazards. Hence, it is the right time fer uencompassing all activities from prevention
to develop our own school disaster safety plans. through crisis response. Not all emergencies can
be prevented; therefore a plan needs to describe
rangements for responding to such emergencies
at might occur in the school environment. A
ritten description of hazards to which the school
might be exposed are identified and this allows
The establishment and training of a schootleveloping prevention and response activities to
disaster safety team, awareness creation, ttminimize them.
analysis of the specific vulnerability and haz_ards The head of the early waring team is
of the. schqol environment, the SChO.OI an'd' V'”ag(?esponsible for informing the school about
mapping with evacuation routes and identified saf&/

Our objective is to provide maximum
protection to each of our students and the scho
community and to prevent possible damages th%
could happen during and after a disaster.

I h i ih th i ossible disasters and to give the evacuation
Ea(,;les, et_coclapera lon wi q € comrr][_unl yda'|? arning. He or she has to prepare the warning
Inafly practical exercises and evacuation drills ignal (bell, public address system, megaphone,
will enable the school community to be prepare

dt t ad tely 1 i . ; tc.) and operate it in an emergency. Other
:nmerge?gya equately to save lives In case o emacessary material would be telephone or mobile

phone, radio and contact information of the
Education is considered to be the best way fovarious local authorities like PRD, police, hoshita
making a safe and disaster resilient society. fire brigade etc.
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Il.  THE SCHOOL DISASTER SAFETY PLAN can be arranged to meet the needs of the school. It

The school map is an essential part of the plaghould include the following elements:
and requirgsa dgtailed situation gnalysis of the « |ntroduction about the school
school. This article can be carried out by the _ _
teachers and later be shared with the students. The®  LiSt of Members of the disaster safety team

map shall show the following components: ‘é"ith.l their - responsibilities and ~ contact
etails

e« All physical structures as buildings,

classrooms, staff room, laboratories Hazards and Resources identification in the

school
e Identified places to keep emergency .
eqL_Jipm_ents (C_omm_unication system, Fire ° School and Community maps
extinguisher, First Aid boxes, etc.) « Programme for school disaster safety team
training, mock drills and updating of the

e Identified, undisturbed evacuation paths olan

which are used in an emergency

« Identified safe place (assembly point) ° DO'SandDon'sduringanemergency.

within or outside the school premises where A second map should include the school
students can be evacuated environment or the community where the school

. Classroom evacuation maps might paPelongs to. It should be produced in cooperation
included to show the process of evacuatiofVith parents and community representatives.

of students by cqu_mns, beginning at the This map shall include the following
tables next to the exit. components:

We can use the information technology
broadcast to educate children where those areas
are. We should also training them what they _ )
should prepare to pack. Also, when they learn * Transport (roads, bridges, boats, railway,
about disasters and that they are partly caused by  ©tC.),

human, we will find preventive measures together . evacuation routes and safe areas or shelters
so that they can protect themselves and others

* Geographical characteristics (lakes, rivers,
higher/lower grounds, hills, etc.)

when there is a disaster. + Buildings including the nearest available

resources (Public Phone, Police station,

As this threat has continued to grow, neither Hospital/Health Center, Red Cross,
national nor international commitments have kept Temple/Church, etc.)

pace with the huge numbers of children affected.
Therights of all children, to both education and
safety, must be safeguarded simultaneously.

The school map should be posted at various
points in the school. This will help to show the
nearest exit and evacuation route to anyone who
Goverments bear the moral imperative tdooks at the map. The safe evacuation paths should
ensure equal access for all children to educatide clearly marked with arrows. Alternative access
and tosafeschools. These rights must also remaimoutes to the school along with the nearest key
of foremost concern, even during emergencies. infrastructures should also be included. Evacuation

The communication of information to the "OUtes and emergency exits in the school can be

school is central to risk management. indicated with signs.

Vulnerable_ child need to know about theA. Recognizing dangers threatening the school
hazards and nslgg they face, and the measures FheyThe dangers (hazards) that are threatening to
can take to mitigate and prepare for potentiafyike the school should be identified through

disasters. discussion. The members of the School Disaster
Therefore, the argument runs, they must b&anagement Committee will have the knowledge

better educated about risk, and where existingnd experience of the dangers faced by the school.

messages are not understood these need to bey can recall their past experiences and make a

repackaged so that they are easier to understand.list of the dangers in the following Table. Specify
the threat level of the danger as High (H), Medium

_ The School disaster safety plan should bey, ) ow (L), or zero (0). The level of threat is a
simple and easily understandable. The documeRp pined assessment of the frequency and
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damage potential of a danger. Listing the past local level, with the local community
disasters will be useful to address the most (outreach) sections for protection and
recurring danger. Only the dangers that are rescue but also with external subjects.
relevant to the school should be listed. There may application for e- archive — enables e-
be problems (vulnerabilities) existing in the registering of the administration book of the
neighborhood that may make disaster management protecton and rescue directorate in
difficult. All such prObIemS should be identified accordance with the latest world trends and
and the possibilities for solving them should be efforts of the government of the Republic of
identified. A risk map can be prepared by showing Macedonia for wider use of information
the various problems existing outside the school technologies in the work of the state
and their relative location with respect to the institutions.

school.

A GIS is a framework that allows the user to

This risk map can be displayed in the schooView, understand, question, interpret, and visealiz
and it will be useful to understand the existingdata in many ways that reveal relationships,
dangers in the neighborhood. The map should hgatterns, and trends in the form of maps, globes,
oriented in a direction so that the teachers anceports, and charts. Such visual outputs allow an
students can easily understand the map. The Nortimderstanding of problems and answering

direction may be marked on the map. guestions in a way that is quickly understood and
easily shared. It is useful to view GIS as a prsces
B. Resources Mapping for Schools rather than a thing. A GIS supports data collegtion

All resources available within the school andanalysis, and decision-making and is far more than
outside the school for helping in disasterd software or hardware product. It can be used in
management should be compiled and listed. Sonfgany different disciplines and allows application
of the resources may be very close to the scho6f & geographic approach to the methods. Geo-
and some may be far away from the school. Thedgformation System (GIS) in the Protection and
resources should be decided depending on tHRescue Directorate is a support for creating data
hazards affecting the school and vulnerabilities opase for areas of interest of the Directorate tsat a
the school. Facilities within the school maydives a graphic support when managing the
include evacuation area and shelter, equipment af@sources in the field. Geo Information System is

materials useful for disaster response, trainet its beginning phase of development due to the
manpower, awareness materials, etc. lack of financing. In 2008 a license for Mapinfo

9.0 application was procured and it contains few

A facility map can be prepared by showing th&asters and vectors components. This application is
various facilities existing outside the school and,q; 5 server one and it is not web based.

their relative location with respect to the school.

This map should show the location of nearest The final projects for geo information system to
police station, fire station, hospital, ambulancebe established in the Protection and Rescue
taxi stand, telephone booth, medical storeDirectorate should have few components
rehabilitation centre, assistive device production
workshop etc. This facility map can be displayed
in the school and it will be useful to understaimel t
existing facilities in the neighborhood. The map * Module for access, which enables the

* Web based client application consisted of
three modules

should be oriented in a direction so that the system administrator to manage the data
teachers and students can easily understand. base,
» Attribute module which enables registering
1. IN THE PROTECTION AND RESCUE and searching relevant data by using the
DIRECTORATE SERVER SOFTWARE GIS web search machine, and
. . * Spatial module, which enables
In the Protection and Rescue Directorate server identification and data transfer in attributive
software Lotus domino was installed in 2007. The module by using various graphic leer (land
server has the following applications: slides infrastructure, topographic maps, real

» application for electronic post — enables estate efc)

electronic communication  within the e Server for accommodating the GIS data
Protection and Rescue Directorate (PRD) at base
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e Cartographic foundation (topography Spread / dispersion of chemical material in the
maps with a scale of 1:25000, digital mapsair
in vector format to have data aboutsyss
demography, relief(elevations of surface),..
hydrographic, communications and maps:
for the flora and fauna at the territory of|
Republic of Macedonia and other data if
necessary.

......

¢ Commercially available software for
managing spatial data( server and clien
part)

This system should also enable globa
positioning of the resources in the field i.e. GPS
with the systeni-112. In this way a full picture is ..
received about the current situation and  th
situation with the resources in the field which

enables easier decision making by the Main Staﬂ?igure 1. Assessment of movement of a contaminated cloudse ¢
(HQ) of major damage, Skopje.

|name. EE ] st e atsr LT

Based on the model, simulations, analyses,

A. Argos system prognosis and calculations of the speed of

ARGOS is a computer support system whictdispersion of the chemical substances in case of
enables to asses the consequences from nucleanemical major damage or gamma radiation in
radiological, biological and chemical catastrophegase of nuclear and biological catastrophe could be
as well as weather analysis and monitoring thearried out. This data are obtained in the GIS
conditions. Accordingly, the system could be usedystem represented in a time unit. In this way high
to obtain a review of the full situation and a fulloperational level is being achieved by the PRD
picture of the consequences from the emergencguch as:Evacuation in threatened/ jeopardized
Main goal of the assessments are the emergencia®as.
(accidents) but this software could be used in case
of incidents caused by terrorists’ attacks reldted
transport from the nuclear and chemical industrie
transport of dangerous substances etc.

In order for the system to be able to make the
assessments, it is necessary to receive data about
%he weather conditions about the location where
the NBC major damaged occurred.

The system also enables intensive usage of the o ,
Long range model®f atmospheric dispersion

G;:-ramgf)crm%t;or; ﬁii} 'i/(\)/illdlr?”nre;ll?g g:;?er O,?Ocan also be assessed, to make analyses and
geograp b grognosis, but a cooperation with the ARGOS

operational function of the Protection and Rescu . iallv b £ 1h
Directorate. ARGOS system is operational an ompany Is necessary especially because of the
) ifferent weather situations in various parts fram

has been established in 8 European countries W
; T \ |

which as a donation it was also given through

DEMA to Republic of Macedonia. In Republic of  Such models have been developed by DEMA

Macedonia one server and 5 clients’ computerbecause of the gamma radiation from the nuclear

have been installed and they have installedatastrophe in Fukoshima.

ARGOS system and are also operational (in use).

Installation of web based application is in itsafin enables to make NBC scenarios for urbane

phase. This application will be used for certain environments. so one of the calculations’
analysis, but also data exchange with the other factors calculates the elevation factor, i.e.

countries that use the system. Technical abilities residential buildings.
(characteristics) of the system: RIMPUFF model is _ _
a short and medium size model of the ARGOS The result about the dispersion of the

of: are higher/ bigger buildings then in a region

without any buildings. The same goes for the

Gamma radiation, concentration in the air andarious reliefs (terrain elevations). Accordingly,
depositing(sedimentation) in the soil

der region or even a continent.

Urbane dispersion or so called URD model
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this model is a 3D model and to make a simulatiobecoming worse. As our changing climate means
it is necessary to have elevation data about thmore frequent extreme weather, it is ever more
terrain. important that we can both raise a warning flag

Application to assess the daily risk from fire.and be ready to respond to it. With good

appearances in an open area based OrI]nformatlon, strategic thinking and careful

methodology for daily risk of fire occurrences inplan_nlng we can quk together to save I!ves ?”d
an open area livelihoods. Prevention of disasters begins with

awareness. Awareness is the first step towards
Accordingly its preventive role, Protection andaction. Schools are the best venue for creating

Rescue Directorate makes risks assessments abauwlareness about natural andman made disasters

fire threats in an open area. Computer applicatioand how to prevent and mitigate them. School

has been developed and it makes the assessmestiidren and teachers can serve as messengers for

in a faster and more efficient manner. Applicatiorbuilding a culture of safety in the school and

was created in 2010 and was made operationalitreaching to the community

before the season of fire occurrences. It is a web

based one and is being hosted by server in the REFERENCES
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Abstract - Learning Registry (LR) is an open networkfor
the discovery and distribution of learning resourcs
between producers and consumers. It supports buildg
applications to harvest and analyze the LR-associaledata
for the unique needs of users. The LR will store marthan
traditional descriptive data (metadata), it allowssharing
of ratings, comments or downloads. This paper introdces
the LR architecture, the basic technologies and desbes
some experiences with the LR node installation andsage.

l. INTRODUCTION

through the web. LR is not another standard
dictating packaging of learning objects or dictgtin
the structure of them. LR only helps users to know
about their existence.

A. Network nodes and their services

Node is the basic building block of the resource
distribution network.
process and store resource data. Nodes are usually
held by different organizations and are focused on

Its main function is to

Learning Registry (LR) is an open sourcecollecting resource data of learning objects under

thesome criteria. Every node has its own description

exchange of data, and an open community cdnd can provide five different classes of services

technical system designed to facilitate
resource creators, publishers, curators, ang]:
consumers who are collaborating to share

resources, as well as information about how those *

resources are used by educators in diverse learning
environments across the Web [1]. In other words,
the main goal of LR network is to capture, share,
and analyze learning resource data to broaden the
usefulness of digital content to help educators and

learners. LR is not a website, repository, search *

engine or replacement for the existing sources of
on-line learning content.

II.  STRUCTURE OF THE RESOURCE
DISTRIBUTION NETWORK

The LR network consists of connected master-
master nodes that contain learning resource
documents and are capable to distribute them.
Every node implements some services that
determine the node’s function. Consumer agents
connect to one or more of these nodes to download
resources for their own processing. Likewise the
producer agents connect to nodes to upload new

resource documents or to update information about *°

already existing resource documents.

The resource documents are held in JSON
format [10], so additional agents' processing is
relatively easy. Termresource documents a
learning object description, wittmetadata and
paradata The actual learning object can be some
website, video or anything else that is reachable
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Publish Servicesthis service uses external
agents for injecting new resource data into
network. There can be differences how
node is supporting publishing but all nodes
have to use the same publication data
model.

Access Servicesalso used by external

agents but for discovering, accessing and
obtaining resource data from the
distribution network.

Distribution Services as was written
above node is storing resource data, SO
when another node finds out that it is
interested in resource data held by another
node are also, it should use these services.
Distribution services are for transfer,
replication and synchronization resource
data from source node to destination node.
Independent paired services are used for bi-
directional synchronization.

Broker Services the state of resource data

uploaded to node is not its final. Conversely
updating descriptions of resource data is
expecting. Broker services operate at node
to augment, transform or process resource
data to create new or updated resource data.
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e« Administrative Services are used to

obtain node status or trigger node ‘

. Gateway Node O Common Node . Producer ‘

administrative actions.

We distinguish two types of nodes. First is the
common node which provides any service from
the list. There is only one restriction, i.e. ifeth
node provides distribution service, it should be
connected only to nodes in the same network. The
second type is thgateway nodeand its main goal
is providing distribution service to another
gateway node in another network. Only one of this
gateway-to-gateway connection may exist between
the networks Gateway node may also provide
administration services, but publish, access and

Community

MNetwork with

TG EeE s Network with curated resources

Commercial
network #1

Commercial
network #2

broker services are not permitted for this type of
node.

B. Distribution networks and communities
Figure 1. shows an example how nodes can be

configured into networks, and networks into

communities.

Distribution network consist of connected

Figure 1. Example of network topology diagram

PARADATA AND METADATA IN RESOURCE
DATA

Paradata is relatively new concept to metadata

common nodes and gateway nodes that afe]. What is the difference between metadata and

connecting to another networks. Group of networlparadata? Paradata include activity streams and
is then creating @ommunity Community can be activity streams include metadata.

social or closed

e The social community  provides
connectivity to other social communities
and network that belongs to social

community may connect to other network
that is in same or another social community.

e The closed communities ensure no
connectivity outside the networks. Closed
communities are useful for developing and
testing purposes.

This layout determines common features that
are described in network and community policies.
Another benefit of dividing to networks and
communities is in design of flow of data resources.
Figure 2. shows an example: in one community is
network with uncurated resources, network with
curated resources and commercial networks with
only one producer for each. If the uncurated
network has a gateway to the curated network, and
there are gateways to each commercial network,
resource data can flow in only one direction, e.g.
resource data for open networks into the
commercial networks, but not reversely.
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Traditional metadata involve classification of
the actorand of theobject

Activity Streams are activities of users. In its
simplest form, aractivity is represented by an
actor, a verhy an object anda target[9].

What paradata added to concept was the
possibility of expressingaggregations —it is

possible to express aggregated community
interactions with object or individual

user

Community X
{Social)

O Somrrran Node

. Zaleweay Hoce
. rotucer

B

interactions with aggregated groupafijects

Figure 2. Flow of data resources in LR networks
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Next difference is the format that paradata and V. TECHNOLOGY SUPPORTINGEARNING
metadata use. Metadata are usually written in REGISTRY
XML, it uses schemas for standardization, for Tnere are basically two main thoughts that

example well known Dublin Core [8]. On the otherfomyjate LR. The first one is the JSON format,
side activity streams and paradata use JSOWjhich was introduced in previous section. The
(Javascript Object Notation) [10] syntax what canecond one is the general purpose high level

be described as lightweight open standargh.ogramming language Python [11]. Both of them
designed for human-readable data interchange. dte gesigned to be human readable and therefore

is derived from the JavaScript language fOkhe ynderstanding and manipulating with LR is
representing simple data structures and associatiygpt simple.

arrays, called objects. _ o
Couch Database [7] is used for organizing

Figure 3. shows an example how paradatgson documents and the construction of server
notations could look like. Basu?ally this says (Dye was simplified by using of Pylons [6] framework.
the course of May 2011, high school Englishgoih of them have sufficient documentation and

Teachers used the book 'A Tale of Two Cities’ 13, nnort. Server functions covers open source Web
times for teaching activities.” In the example wWegapyer Nginx [12].

can distinguish a metadata actor (high school , .
English teacher), a metadata object (URL of the LR developers’ group created detailed
book), an activity stream action (taught on thdnstallation instruction for Linux, Windows and

speciﬁc date) and a paradata aggregatioMaC (O [13, 14, and 15] Also there |S available
(measure, count). for download an image of Ubuntu OS with already

) ] .. .installed node on it, which can be imported and
For sharing basic facts about something it i§iarted on virtualization software like VMWare
best to use traditionaimetadata for sharing 16] or VirtualBox [17]. Developer groups are
specific actions that individual did is represente pened for discussions [5] and extensive technical

by activity streamsand for sharing actions that gpecification document with description of every
multiple people did, or multiple things that onegyetail is also available for reading [4].
person did one should uparadataformat.

The Amazon Elastic Compute Cloud [19, 18]

To create a LR document that representg,ay pe utilized also (Amazon Machine Image) for

metadata we add resource locator (URL tQnnorting the establishing of a special type of
resource), add some keys that will describg; g appliance.

resource properly, sign them with resource
producers’ identities (curator, owner, submitter,
and signer), and add metadata section and this
entire envelope in JSON format. Complete

document can be signed and uploaded to LR node. The experiment consists of creating a separate
common LR node, which would be able to run

administrative services, as well as publish and

V. EXPERIMENTS WITH THELR NODE
INSTALLATION AND USAGE

access services. We installed firstly a LR node on

"activity": {

"actor": { Windows as described in the installation guide
"objectType": "teacher”, [1 4]
"description": [ )
..g'r?;i:ﬁ.'ﬂoo" We set simple a task, to retrieve node
] description. Description of the LR node should be

b erb { available on URLhttps://[node URL]/description
"action”: "taught", In our case Nginx server returned error - site
‘measure”:{ unavailable. Using IP address of our LR node
,.\Taﬁjg},{rgype +"eount’, server and po$984we were able to access utility

h
"date": "2011-05-01/2011-05-31"

}
"object": "http://URL/to/tale-of-
two-cities/"

}
}

Figure 3. Paradata in JSON format

Futton which is part of CouchDB and is used as
administrative tool. Using Futton we could
retrieve node description document, but that was
useless while administration of node is not public
and should be set to operate only from localhost.

The basic way of operation of the LR node is as
follows: server Nginx recognizes requirements
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(e.g. http request), sends it to Paste servertfizd]

necessary to have large set of diverse documents

triggers execution of an LR Python script andstored on the node. We tested few documents for
returns the result back to Nginx server in the fornobtaining document through its ID; it is the first

of either HTML or JSON document. This solution
was not stable and in the next step we decided
continue testing the LR in Linux platform.

We became familiar with the CouchDB

command shown in Figure 5. In the next step we
tmplemented a method that publishes
automatically learning resource documents along
with its paradata.

settings. Since Linux virtual machine lacked a

graphical interface, we decided to install Xfcq
desktop environment [22] along with a web
browser, which we used for accessif@tton
utility. We set our node to be common node of th
LR network.

We left our LR node without any connectiong
to other nodes since the next step was only

create, upload and download back again a JSON

document of the learning resource. In ou
experiment we created a simple JSON docume
containing link to the learning resource and othg
required information (e.g. owner, submitter,

ot ai n:

1. curl -X GET "[nodeURL]/obtain?
by_doc_ID=true&
n request_ID=[Document ID]"

2. curl -X GET "[nodeURL]
request_id=[Document URL]

/obtain?

Har vest :

O3. curl -X GET

'[nodeURL]/harvest/metadataformats"
[ Slice:

t .

4. curl -X GET "[nodeURL]/slice?
any_tags=science"

=

r

keywords). Later these documents should

95: curl -X GET "[nodeURL]/slice?

generated through external agent's systems (for Figure 5. Obtain learning resource document by ID command

example a plugin in LMS).

Paradata can be attached to learning resource

Upload is a bit more complex. It uses a pythorlocument with two optionsnline or linked Inline

application LRSignature This application uses

paradata object (or array of JSON keys and values)

generated pair of public and private key to signs the value of keyresource-datain learning

JSON document and then uploads it via publis

hesource document. In optioriked the key

service to the LR node. Public key should beesource-locatoris the value of an URL link to a

reachable through Internet and it should be saveskparate

in more instances to avoid a situation, when th

LR node could not reach it while checking the

producer’s identity. Signing and publishing

document was successfully tested on Linux an

Windows. Figure 4. contains the shell for th
publish command in Windows.

type resource.json | python -m
LRSignature.cmd sign

--key
"DC19BE6FA221AA9BOEC85A875DBE85978685AA67"

--key-location
"http://www.example.com/public-key-win.txt"

--passphrase "SecretPassphrase"

--publish-url "http://[node URL]/publish"
--gnupghome
c:/Users/[currentUser]/AppData/Roaming/gnupg"

Figure 4. Signing and publishing learning resource document
command in Windows

JSON stored

€omewhere else.

paradata document

We use our own simple LMS for experiments.
this case teachers have to create assignmeants fo
students and students have to deliver the results

€

online. Teachers can view then and evaluate the
results. System is built on HTML, PHP scripts and
uses MySQL database. We implemented a method
for creating, signing and publishing learning
resource document (PHP script) for students and a
method for creating paradata document for
teachers to evaluate students’ works. Paradata
document is held in LMS and learning resource
document has optioninked and theresource-
locator contains URL link to the paradata
documentFurther progress is aimed towards the
implementation of more methods in order to gain
more diverse paradata. With larger set of

Obtaining learning resource documents igjocuments it is possible to test the remaining two

possible through more options:obtaining
document by ID harvestingdocuments by JSON
or metadata (the 3command in Figure 5.) or
slicing documents by keywords, datum range
identity (the 4' to the & command in Figure 5.).
In order to testharvesting and slicing it is

options for obtaining documents from a node. The
node should be connected then B sandbox
nodefor testing purposes.
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VI. CONCLUSION (5]

LR enables enhanced opportunity for exchangg;
knowledge through Internet. It is supported by
organizations as Advanced Distributed Learning’!
Initiatives [20] and Benetech [21] through sharing[8
their huge repository of books. LR could empower
inter-universities relations with exchange of theiro]
learning materials. LR has big potential in use for
personalized learning environments, which could®
automatically select more specific resource fofy)
students. There may be more possibilities how LR
can enrich the way we educate students. {12}
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Abstract - This paper specifies content knowledge a@h becoming an expert in mathematical content,

maturity as basic elements of the education in twolosely  mathematical maturity, pedagogy, and computer
related disciplines, mathematics and computer sciee. science applications.

Mathematical content knowledge is roughly

. INTRODUCTION speaking problem-solving skill. The focus is on

An evolutionary chain of languages, made byearning a lot of arithmetic, algebraic and
Robert Logan [1]contain six components: speech,geometric procedures and their usage in solving a

writing, mathematics, science, computing and thevide range of mathematical problems.

Internet. - Globally, writing ~and ~mathematics Mathematical maturity involves understandin
emerged at the same time, approximately 3100I : tered y th ical bl 9,
years BC. Science appeared after 1000 yeard> 9 enctz)(l)un ered  ma emha Ical probiems,
Computing and Internet have appeared in the |aPSINg  problems, proving - theorems, — precise

century. Logan develops the hypothesis that te I(,j‘['%él';:thematlcal communication, reasoning and logic.

o languagesare o e same imporance s any LY = 207 61 b6 0k 0 s afer
the previous languages in the chain. 9

over a wide range of disciplines. Maturity is not
Writing is closely related with reading and isspecific to any particular content area and it is

defined by a script and writing/reading rules. Soméndependent of amount known facts.

aims of the educational circles are fluency,

comprehension and use of reading in Iearning

different teaching facilities. r

Progressions in content knowledge and maturity
e mutually independent, however of the same
importance.A person may have a high level of
Mathematics is one of the most importantmath content knowledge and a low level of math
components of school’s curriculum. However, thematurity, or vice versa. Figure 1 provides an
content, teaching methods and resorts are undexample of two hypothetical students: Student A (S-
permanent criticism and changes. There is A) and Student B (S-[)].
general agreement that the results of mathematical

teaching are not successful enough. Mathematical teacher should be an expert in

both, content knowledge and maturity, and more, in
The world we live in is mathematically very mathematical pedagogical knowledge. However,
complex. Many mathematical words andsome researches [3][4] show rather low level of
expressions are widely used in everydayedagogical knowledge and mathematical maturity.
communications. The use of money, time
measuring, distance concept, and many others, are

strongly based on mathematics. P } P \ >

Relation between mathematics and computer Low Medium B Hign
science is significant, and their interaction njuti
affects on mathematical education.

Math content knowledge

Math maturity
II. MATHEMATICAL EDUCATION

There are many approaches in improving } S.B } S.A } >
mathematical education, but with the same goal. A Low Medium High
commitment of the teacher is decisive, especially Figure 1. Separate expertise scale for math content and mtrity
his willingness in formal and informal education to [Morsund]
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Reading and writing mathematical contents areontains more candies. At kindergarten, he learns a
very useful, especially for understanding. Firsg t notion of number by comparing sets with same
aim is to learn reading mathematical content that inumber of different elements. At this moment, a
rather different of reading in oral language. Fr@ t mental model consists only of small counting
sake of mathematical maturity, there should baumbers (up to 10) represented by some “abstract”
another mode - reading to learn mathematicsets. (And this is a preoperational stage.) Neqi st
Burns stated:Writing in math class supports is setting up the numbers on the line, with a réamar
learning because it requires students to organizegn open right end. Significant accommodation of
clarify and reflect on their ideas — all useful the model is introduction of zero and negative
processes for making sense of mathematics. Wmumbers. This model allows adding and
addition, when students write, their papers providesubtracting, so here is the beginning of concrete
a window into their understanding, their operational stage. Further, there are
misconceptions, and their feelings about theccommodations for fractions and rational
content there're learningp]. numbers, and the last one, the introduction of

Cognitive development is very important part Of|rrat|onal numbers. The last stage, abstract thoki

educaion. Akhough it 15 a continious process!OVeS, €ogniton of contruily on he number
there are four stages in Jean Piaget's cognitiy ufficient for its defining. Assimilation and

development model [6]: sensorimotor, . :
preoperational, concrete operations and formﬁccommodatlon toward math content is presented

operations (abstract thinking). Piaget's approach i tfigure 2.
based on construction/constitution and analysis of
mental models. MOVing through these Stagesg Very young child has a sense for less and more
depends on nature and nurture as hereditary and
environmental factors. Progress through the first ”
two stages considers understanding of the

environment and initial usage of symboils. It is @ @ @ @
more dependent on nature. Influence of the nurture
is essential in stages of concrete and formal
operations. The third stage implies logical thiigkin
systematic manipulation of symbols and reversible
mental actions, i.e. operational thinking. In
mathematics, it is a content knowledge level.
Abstract and systematical thinking, problem
solving and testing hypotheses are some of the
characteristics in formal operations stage, which i 5 > 1 o L5 2 £3n 4
open-ended, and in mathematics is related with
maturity. Biological mature is only the basis foet
last stage, but favorably environment and suppor€
are necessary. Moreover, cognitive development of
one person may progress differently in separat¢ 3
disciplines. This leads to formation of different

Preoperational

Concrete operations

ract thinking)

Figure 2. Assimilation and accommodation of mental model tigio

cognitive expectations in disciplines such is the number line concept
mathematics, especially in geometry and _ _ _ _ _
probability. Solving problem is a major issue in

. ,mathematical education. Unfortunately, it is oféen
_Generally, patterns can be stored in human's,,ior goal of both, the teacher and its students, t
mind, so they can be thought as some models pl,ch the solution of a posted problem. In that
information, knowledge, procedures and - datgy,rnose, reading to learn mathematics tends to be a
representation. Moursund statebearning is & 55king for an example that seems to be similar
process of revising models (perhaps even to tIEnough. However, it develops only solving skills
extent of discontinuing use of a model), and,nq contributes sometimes to content knowledge. It
building new modelg]. should not be taught to solve problem of this at th
Through the number line concept, an exampl&ind, but to develop a general attitude for the
of assimilation and accommodation of mentasolution of problems. For the sake of mathematical
model will be presented. A very young child doegnaturity, and in contrast with an algorithm, some
not know a notion of number, but it has a goodoncepts of heuristic strategies should be involved
sense of quantity. He knows very well witch pilein solving problems: drawing a picture, breaking a
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big problem into smaller, trials and errors,
developing a similar but simpler problem, library
research. This means a plan of action that may
help, but is not guaranteed to help. The solving
should have the main purpose of increasing general
knowledge, and not the solution.

Computer science

An influence of the computer and information
science on mathematical education is evident, even
in the teaching curriculums. Sometimes, it is Figure 3. Influences on computer science education
justifiable, but sometimes it is not. For example, _ _ _ _
procedure of square root calculation is completelf@thematics emphasis and with a numerical
through. However, it is comprehensible. On th@rientation are usually named as computational

other hand, it provides significant help or everflépartments.

complete solutions for wide range of problems, so However, it is considered that computer science
why not to use it? It is hard to harmonize thaeoff has much closer relationship with mathematics than
with basic principles of mathematical educationmany scientific disciplines. This is consequence of
such as mathematical thinking and solvinghe influence that mathematical issues such
problems. mathematical logic, Boolean algebra for circuit

Relation between mathematics and computef€Sign, category theory, algebra, algorithms for
science is significant, and their interaction nplti solving equations and other classes of problems in
affects on mathematical education. mathematics have on early development of

computer science field. Some academicians try to
include computer science  discipline in
M. Coengg/E DEVELOPMENT INCOMPUTER mathematics, while  others propose  that
IENCE EDUCATION mathematics is a part of computer science, but
Computer science discipline was born in the earlyeither of these inclusions is valid [9]. It is teet
1940 with the confluence of algorithm theory, to describe the relationships between mathematics
mathematical logic and the invention of electronicynq computer science as mutual impact, and to

computer [7]. The termcomputer sciencels later  .,nqiqer different roles these disciplines have on

interchangeably used with terms such as compute ; . AT
science and engineering, computing, and informaticssrgersons education. Although both disciplines are

The main effort in computer science discipline haen nN€cessary for the development of human society,
directed toward human-made processes, especially i8¢ Visibility and the case of use of computer
information processing systems and machines. Ttie mascience advancements tend to get the credit in
difference between computer science and comput&ociety [2].

engineering is that computer science is focused on C t . is fund tallv b q
analysis and abstraction, while computer engingesm omputer science 1S Tundamentally based on

abstraction and design [8]. The term computingssdu COmputational thinking that is skill for everyone,
to embrace all of computer science and engineefing. NOt just for computer scientists [10]. From thelyear
short definition of computing, taken from [8] is: childhood, humans gain analytical skills and

The discipline of computing is the systemati c?]?putggsirgal r:irgrlfmgtiéhrouvg\j/?néeadsl?agl]tédwntltr;]%

study of algorithmic processes that describe anf oo teristics  fundamental to computational
transform information: their theory, analysis, thinking [10]:

design, efficiency, implementation, and application

The fundamental question underlying all of < Computational thinking is related to
computing is, “What can be (efficiently) conceptualizing, not programming
automated?” Therefore, it requires thinking at multiple
level of abstraction.

Engineering

The question stated in the previous guotation is
one of the most inspiring questions in human « Computational thinking is fundamental, not

history, and it suggests th&@omputer Science rote skill Interesting challenge is to make
should have existed long before the advent of computers think like humans, but without
digital computers [9]. The roots of computing are devolving humans to rote behavior because
influenced by mathematics and engineering (see of computer assistance in daily activities.

Figure 3.). Analysis in computing is influenced by

mathematics, while engineering influences design.
Moreover, there are formed computer departments
in academia that have mathematical or engineering
emphasis. Computer science departments with a

e Computational thinking is a way that
human think, not computelt is related to
how humans solve problems. We should
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never forget that humans design andleveloped a
development scale with the following stages:

instruct computers to solve problems.

¢ Computational thinking complements and
combines mathematical and engineering
thinking Mathematics provide formal basis
for computing, while engineering aspect is
related to building systems that solve
problems and interact with the real world.

« |tis based on ideas, not artifactBhe basis .
for computing is human ideas that are
further realized throughartifacts such as
software and hardware.

Both computer science and math education
begin in the early childhood. Through playing
children gradually learn some concepts from math .
and computing. However, there is a significant
difference between math and computer science
education. Math education is driven by detailed
scope and sequence, state and national standards,
books and other materials tied to standards, and
state and national assessment [Moursund]. In
contrast, education in computer science comes
from combination of formal and self-instructions.
The samples for informal, or self-instructed
education in computer science are activities ssch a
playing computer games, or searching for content
on Internet. Through these activities, childremgai
some sense and knowledge about using mouse and*®
keyboard for particular purpose. Informal and self-
instructing education also includes using digital
devices such as cell phones, cameras, music
storage and playback devices, and so on.

Based on the previous discussion, computer
science education depends of many people that
influence children growth. Formal education comes
from regular classroom teachers or computer *
technology specialists, while informal education
comes from parents, older siblings, colleagues in
school and friends.

Computer science education can be viewed
through cognitive development of students. Jean
Piaget, biologist, philosopher, and behavioural *
scientist, developed one of the most significant
theories in cognitive development [6]. This theory
is based on the process of coming to know and the
stages through which is knowing ability gradually
acquired. Piaget proposed four sequential stages of
development: sensorimotor stage, preoperational
stage, concrete operational stage, and formal
operational stage. Lutz and Huitt [11] discussed
adoption and extensions of Piaget's theory OEO
cognitive development in many scientific
disciplines. Following the reasoning that led to
math cognitive development scale Moursund [Zﬁ

computer science  cognitive

Stage 1: Piagetian Sensorimotdnformal
education usually provided by parents and
other caregivers that contribute to general
progress in sensory motor development and
becoming acquainted with ICT
environment.

Stage 2: ICT Preoperationallt includes
both informal and formal ICT education in
preschool. This stage is characterized with
considerable development of speed and
accuracy in using mouse, touch pad and
similar multimedia devices.

Stage 3: ICT Concrete Operatiots
included both informal and formal
education, but with increasing importance
of formal education. During this stage
children star to think logically, which is
demonstrated through systematic and
logical manipulation with symbols related
to concrete objects. In addition, at this stage
children start to use variety of software
tools, as well as to work in graphical
manipulation environments like studios for
working with digital photography.

Stage 4: CS Formal Operationgpen-
ended developmental stage with begins of
systematic and abstract thought. Requires
ICT knowledge, skills and speed in
representing and solving problems at the
level of high school graduate students. This
stage continues into adulthood and requires
a solid college-level CS course.

Stage 5: Abstract CS Operations
Characterized with content proficiency and
maturity at the level of contemporary CS
texts at senior undergraduate level. At this
stage are situated capabilities to solve high
level CS problems posed by others.

Stage 6: Computer Scientisthis is very
high level of CS proficiency and maturity.
At this stage is situated research work that
advances the field, and work related to
posing and solving problems at the level of
contemporary frontiers.

IV. CONCLUSIONS

Math and computing education are closely
nnected, which is evident from long history of
mathematics and computing. Many people and
rganizations are involved in development and
hange of these disciplines. Changes start in

mathematical and computer science education and
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influence all areas where these disciplines ard.usd4l
The major role in changes in both disciplines plays
ICT that provides powerful hardware andg
networking infrastructure, information retrieval
systems and tools that can solve or help in solving]
a wide range of problems. Changes should increase
proficiency and maturity of pupils and students irf’]
both mathematics and computing. This paper
discusses development of content knowledge and
maturity in mathematics and computer science anel
presents cognitive development scales for both
disciplines.
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Abstract - This paper will present the possibility ¢  both the primary and secondary schools as well as

introducing multimedia content within the subject: “Svet high schools and colleges. Increasing the

oko nas” (World around us). Also it is shown the wg how ffici £t hi to shorten the ti

the resarch of motivation can be worthy tool for gading etliciency ol teaching 'pro_cess 0 shorten _e Hme

success of app|y|ng multimedia content. effOI‘t and resources Is I|nked nOt Only W|th the
development of modern methods of learning, but

also with the introduction of interactive

I.  INTRODUCTION . . L ) .
multimedia applications in education.[3]
According to educational plan and program
“Svet oko nas” is a subject that is taught in gt f . THE RESEARCH PROBLEM

and second grade of primary school in Serbia. In
this course students are introduced to eIementar}/
. - . } e
scientific concepts from the natural and socia
sciences, to master the techniques of earl
cognitive processes and the initial learnin

The research problem relates how to stay
ndy and motivate students to work, and how to
ase memorizing of the contents. The core
roblem is the motivation of teachers to work on

methods and techniques. It is necessary to promo Fir subject a’?d how to transfer the kn_owledge 0
children's interests, questions, answers and ideag"'dﬁ.nts' 'If'h“eSm'E[ro?(uctlon”of multlmt;aldla:hmto r;[hle
about manifestations, processes and situations ffac 'ngkq Vel oko na? : wg_f?na f 3 whole
the environment according to their cognitiveneW working environment, a difierent and more

developmental abilities, encouraging the researc'Ffl1Odern .approach to the . material, qnder the
and development activities for children assumption that students will be more interested,

encouraging them to observe cause-effeéi’ec""uSe they see it asa kind of a game.
relationships, features and processes, the basic

different parameters, free expression of their Il THE SUBJECT OF RESEARCH
observations and predictions and self-solving of In order to reach the subject of research which
simple problem situations, develop various socials the introduction of multimedia contents in the
skills and acceptance of basic human values asaching of Svet oko nas we have to start from
criteria for behavior towards others, developingeducational plan and program and what is required
responsible attitude towards the environment anldy them as well as the content of textbooks. Then
interest in and readiness for its preservation. [1] we can adjust the multimedia teaching of the
subject and the material to be processed within the

As part of this work it will be explored (the
same.

introduction of multimedia in teaching) the
effectiveness of learning by electronic mean
motivation for this type of work and is it easier t
remember the material using images in teaching

Svet oko nas in the second Grade in traffic areas. 1 he purpose of education is quality education,
) o _ _ _ ) which enables the the acquisition of literacy
Multimedia is the integration of multiple single necessary for life in a modern and complex

media elements (audio, video, graphics, texigaciety, and develop knowledge, skills, attitudes
animation, etc.). [2] and values that enable students to successfully

Given the growth of multimedia and themeet their own needs and interests, to develop
inevitable role of the Internet, possibilities ghga their own personality and potentials, to respect
expand the application of modern teaching aids ifther persons and their identities, needs and

SA. The teaching plan and program for the second
class
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interests, with the active and responsible o
participation in economic, social and cultural life °
and contribute to the democratic, economic ant
cultural development of society.

Caobpahajun snaun

teaching subject Svet oko nas is that with gainin¢ ...
knowledge, know how or skills children develop
their cognitive, physical, social and creative Iskil
while also building the attitudes and values of the -
society in which they grow up as well as the wider Figure 1. Workbook layout
social community.

The overall objective of the subject of anC. Layout of multimedia content that will be used
integrated teaching subject Svet oko nas is that during the research
Ch|ldren |eam abOUt themselves, the|r enVironment Mu|t|med|a content that W|” be used during the

and develop the capacity for responsible life in itresearch was done by the book “Svet oko nas” and
[1]. follows the plan and program for second grade.

] _ _ Multimedia presentation has the following
B. Analysis of the content in traffic foP2grade structure:

According to the educational plan and progra
in this topic it is necessary to restore the cairse
from the first grade of elementary school related t
traffic. Then familiarize students with the typds o
transport, means of transport, order, safety a
behavior in traffic as well as the basic traffigrs.

[1].

1) Summary of lessons within thetraffic topic

oOpahaj u noHaIIaAK€ y
caooOpahajy

According to the textbook for the second grade
there will be processed the following teaching
units that are displayed with a brief descriptidn o
contents.

Bosauu ayromoGuna,
TpamBaja. ayToGyca...

2) Traffic and traffic behavior

* In this part to the students we represen
participants in traffic.

» We talk about the safe moving of traffic and
which is a safe way to cross the street. [4]

3) Traffic signs
» The concept of traffic signs;
» The types of signs;
» Signs of orders or prohibitions;
* Warning signs;
» Signs of the notice. [4]
4) Work bOOk oppehena npasuna

In the workbook there are questions relating tc : .
the proper motion as well as several signs tha
need to be identified. [5]

Figure 4. Safe movement in traffic
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OBo cy Heku oa caobpahajHMX 3HaKoBa Koju
Ham HewTo Hapehyjy wnu sabCpamyjy :

3HaLUM Koju Hac ynosopagajy Ha HeKy onacHocT
umajy cnegehm oonuk u nsrmegq :

B Ha nyTy
Onacra xpanmia

Figure 7. Signs of warning

CaobpahajHu 3HaLM Koju Hac oBaBeluTaBajy
O Heuemy mmMmajy cnegehm usrnen :

AMH [P

Tlemassn npemas B

iy G Tlapramr

Figure 8. Signs of notification

IV. THE AIM OF THE RESEARCH

oko nas” we can increase students' motivation for
the subject itself. Also, we can say that one ef th
goals is to facilitate the memory contents using
images as the main outcome wich gives better test
results.

V. HYPOTHESES IN RESEARCH
The main hypothesis is:

Motivation of students is increased with using
of multimedia content within the subject Svet oko
nas.

The other hypotheses are:

e Students remember more easily already
taught content using multimedia material.

e Better results of evaluation by presenting
contents through multimedia.

Will the main hypothesis of this research will
be proved or disproved it will be concluded from
the results of the survey. The other hypothesik wil
be proved on the bases of knowledge assesment by
test.

VI. ORGANIZATION OF RESEARCH

Research will be realised in elementary school
, bura Jakdi“ in Zrenjanin. This school has three
classes for each year of schooling, research will
participate in of two second grade classesatd
l13, because of same number of students in the
control and experimental group. It will be used a
standardized surveys and test knowledge
assessment designed by the researchers.

"The survey in educational research is a
procedure in which participants raise questions
about the facts of scientific interest for a pedggo
that are known to participants, or issues related t
the opinion of the participants. Subjects respand t
by writing "[6].

LInstrument for surveys in which questions are
asked and responded to in writing called the
survey list. It usually consists of a header inchhi
the writing and general data of two columns: a
column of pre-printed questions (s sub columns
which in is marked number of the questions) and
the columns for responses, where participants
enter answers. “ [6].

The survey will be conducted after Presentation
of the Teaching traffic in the second grade.

Survey consists of four questions with multiple

The goal of this research is to prove that thehoice. For the survey students must go through
introduction of multimedia in teaching of “Svet
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content of all the questions in order to fully The results of testing conducted in the two

understand them.

During the research there will be two groups:

e control,

groups (experimental and control) should be

compared and then conclude the result. In the
experimental group on the basis of the survey

authors have had processed the results. Data
analysis is done by tables and graphs.

* experimental.

»~Sometimes the experiments with two parallel
groups compare the effectiveness of a "recent"

The test showed the following results:

"modern" teaching process with some older,
already established procedure. Then the
experimental group is called the group in which
the new procedure is introduced, and the one it
which the procedure belongs to older one it ig
called "control group.“ [6].

Assuming that on the day of the research al
students will be present in a control group, the
material is presented in the traditional way, while
the experimental group is presented with
multimedia content. Upon completion of
processing of materials in both groups, they arg
given a five-minute assessment test. After testing
the experimental group they do a survey from the
first attachment.

VIl. DATA ANALYSIS AND CONCLUSION

“The collected data may be of importance for
the study only if we conduct quantitative and
qualitative analysis. Quantitative analysis is
performed using statistical methods. Results ar¢
statistical numbers for the studied pedagogical
phenomenon. Next is their quality analysis and
reaching certain conclusions. Qualitative analysig
involves comparing the results with the results off
previous research. It is associated with the
theoretical principles that form the basis for the
study of selected problems. This analysis gives al
answer to what extent the hypotheses is confirme
or rejected.” [7].

“Data analysis can be done through several
procedures:

Rezultati testiranja

M Eksperimentalna grupa Kontrolna grupa
100%

95,20% 95,20% 95,20%

90,45% 90,45%
85,70%
85,70
80,95
76,19%
1,40% 30%
6,657
,88%
& & ¥
X O

« evaluate the data,

* matching the content of the collected data,

Figure 9. Graphical display of test results

As you can see by the attached presentation

* compare the content of survey data with thenyitimedia content makes the material more
contents of previous studies with the samen emorable. The experimental group has 20%

or a similar research

better evaluation results than the control, thus we

« assessment of the group of experts for thagonclude that the other hypotheses are proven.

area,

Survey conducted in the experimental group

« determining data interaction within the showed that for the students work is more

same research.” [8].

interesting this way, and it improves the quality o
teaching. They also believe that pictures help them

190



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

for more active participation in class and to Based on the survey results we can conclude
remember more material. that the main hypothesis is proven.
Percentage of answers:
VIIl. CONCLUSION
Da li ti se svida ovakav nacin rada? From the showed one can conclude that the
primary and secondary hypotheses proven. If we
take into account the percentage increase in

0%
motivation in facilitating memory material of
®Da students, we need to realize a survey on the level
mNe of entire country. This kind the research would
demonstrate a need for the introduction of

multimedia contents in primary schools as a basic
teaching materials that should have more frequent
usage, ending with the fact that these activities
improve the quality of teaching.

Da li mislis da ¢e se poboljsati
kvalitet nastave primenom
multimedijalnih sadrzaja?

The practical importance of research in finding
ways of processing materials that will increase
students motivation for the subject and enable
4,80% them to actively participate in teaching, and

m D3 therefore it is easier for them to remember
material.
B Ne
95,20% REFERENCES

[1] http://mwww.mpn.gov.rs/propisi/propis.php?id=209  dpzeto

25.2.2011.
R . . . . [2] http:/lwww.e-
Slikovit prikaz mi pomaze da drustvo.org/proceedings/Yulnfo2008/html/pdf/133.pdf
u€estvujem u nastavi. (preuzeto 23.02.2012.)

[3] http://teme.junis.ni.ac.rs/teme4-2011/teme%204-224.pdf
(preuzeto 23.02.2012.)

[4] Simeon Marinkouw, Slavica Markou, ,Svet oko nas za 2.
Razred - Udzbenik“,Kreativni centar, prvo izdanfgeograd,

9,55%

W Da 2011. god.
mNe [5] Simeon Marinkow, Slavica Markow, ,Svet oko nas za 2.
Razred — Radna sveska“Kreativni centar, prvo iglan
Beograd, 2011. god.
90,45% [6] Vladimir MuZi¢ , ,Metodologija pedagoskog istraZivanja“

IGKR ,, SVJETLOST“ — OOUR Zavod za udzbenike, Savaje
1979.,str 94, str.262

[7] Slobodan Popo¥j Stipan Juld , ,Pedagogija“® , Centar za

. . . . razvoj i primenu nuke, tehnologije i informatik&/ILLY Novi
Slike mi pomazu da lakse Sad, 2006. god.,str.108

zapamtim predeno gradiuo_ [8] Zivoslav Avramové , ,Metodologija istrazivékog rada“

Univerzitet u Novom Sadu Teh#d fakultet ,Mihajlo Pupin®
0%
B Da
B Ne

Zrenjanin, 2007.god,str.14

191



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

COMPUTER SCHOOL -
DATAWAREHOUSE PROJECT

B. Radulové”, Z. Covi¢ ™ and M. Ivkovi”

*Technical Faculty “Mihalo Pupin”/Department of Imfieatics, Zrenjanin, Serbia

** Subotica Tech — College of Applied Sciences/Depamntrof Informatics, Subotica, Serbia
bradulov@tfzr.uns.ac.rs, chole@vts.su.ac.rs, misavic@gmail.com

Abstract — This paper presents data warehouse system the realization of the principle of "always be la t
design for computer school. Basics of data warehsas service for information users"
system are described. )

Decision makers in organizations are often
. INTRODUCTION under pressure, because they must make their
Data warehouse is a concept of data integratiogiecisions on the basis of analysis of current facts
into a specific storage that is used for conductingbtained from various business situations,
analysis and generating various reports. Data frofrocesses and data sources. These facts are stored
relational databases is extracted, filteredmostly in on-line transaction (OLTP) systems as
organized and stored in the storage form whiciell as some the data sources. Integrated obtaining
enables complex and multidimensional access tdata for analysis is not very easy to perform.
data in aim to compute answers to questions of

- Purpose of data warehouse system is to
company management decisions support.

transform the data obtained from existing OLTP
In this paper we ilustrate usage of datasystem into a form suitable for processing which

warehouse, database system and reporting togisables performing analysis with tools for business

integration to present the organization of datalecision making support.

obtained from computer school which deals by, OLAP

attending courses in computer science. The aim o

project was to provide storage, preservation,

search, process and analyze of data on stude endeg for on(ljllne. analysis  of redportlng g as
training, specific training, locations of courses a PPOSed 1o a production system aimed at updating

well as lecturers which lecture this training satth and processing OLT.P transactions. Name of c_)r_1l|ne
the management of the company has an insigﬁ’trocessmg, analytical  coined ~ the E’”t'Sh
into the effects of the previous period at any timeathematician Dr. Edgar F. Codd. He published a
The school is divided into the test centers (wlitere paper"A relation model of data for large shar@.da
is collecting data). Test centers are facilitieereh banks™ in 1970 as he was workl_ng for I1BM. This
the training and testing are performed by th&@Per presents a theory of relational databases as
participants. Each test center is located in ¥/€ know them today.
particular city (a city can have multiple test Initially queries were relatively simple. But
centers). over time the user queries become so complex that
I DATA WAREHOUSE relational tpo!s (OLTP tools) were not aple to give
' respond within a reasonable period of time. Then

The term "data warehouse" includes a collectiogome to the scene OLAP systems. They allow easy
of data isolated from the operational databases amr§nthesis, analysis and data consolidation. This
stored in separate databases or data warehousg§gstems are used for intuitive and flexible
This term was first introduced by W.H. Inmon inmanipulation of transaction data. OLAP systems
1992. who defines “data warehouse is subjeckupport complex analysis carried out by analysts

oriented, integrated, non-volatile, time-variantand allow analysis of data from different
collection of data in support of management'yerspectives.

decisions”(Elmasri et al, 2007). The main goal of
data warehousing is data collecting and distriputio OLAP  systems as data warehouses use

of information throughout the organisation and us uItidi.mensionaIity and denormalization and it can
of any information, anywhere, at any time due t e said that they represent the upgrade of data

Interactive analytical processing (OLAP) is
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warehouses. Basic elements of OLAP systems ara&: EER model — Conceptual Data Model
Database - provides data for analysis, OLAP server conceptual model of data obtained in the
— process and manipulate data, Interface systemppwer Designer can be easily translated into
for interaction with a user and other applicationghysical data model and then generate the actual

and administrative tools. database. Fig. 1 shows EER model.
[ll.  DESIGNING A DATABASE B. Relation Data Model — Physical Data Model
The relational model is  presented

through the scheme, generated by the Power
Designer using the previous CDM model. Fig. 2
shows relation data model.

C. Implementation of the Model in Database
Management System

7 S0 Sarvor Entorprise Managsr - [Now View in Skola cocunara’on flocalf]

Figure 3. Model in Database Management System

Logically independent EER data model is
created in Power Designer CASE tool. Then it has
been translated in the relational model, and finall
implemented in Microsoft SQL Server 2000
system for database management. Fig. 3 shows
implementation of database.

Figure 2. Relation data model

The database contains a general data of V. CREATION OFDATA WAREHOUSE
participants in courses and of courses for which Data warehouse were created in Microsoft
they are chosen. It also keeps information of timé&nalysesManagerver 2000. Analytical
and place of course, the price and duration of itequirements for creating data warehouse of
and information of lecturer. For every course, weeomputer school are defined according to
have to know course name, level of course (whichnswering following questions:
can be a beginner, intermediate and advanced),
and a lecturer who teaches in the center where the
test takes place.

How many hours of course are held by
every teacher?

. ' is?
The database stores data about each test center: Whatis the salary range on an annual basis
address, town/city, and region. This ensures that * Whatis the salary range by region?
the
regional level is displayed of the most common
training. It also keeps the time and data of tragni

* Whatis the profit oftraining in a certain
period?

e Show students by training they attend

OLAP cubes are organized by dimensions and
measures. Dimensions are taken from the
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dimensional tables and measures from the fact Figures 6., 7., 8. and 9. shows various diagrams
table. Table dimensions contain hierarchicallycreated upon filtered values from the previously

arranged data which are the subject of variousreated pivot table (see Fig. 5).

calculations. Dimension is a category for
analyzing data. It can be, for example: standarc Godisnji broj odrzanih tasova po
time, temporal, geographical and others. Fact tab predavacima
is used for application of mathematical functions **
such as summarizing, counting, average
maximum and minimum values of some columns | ,,, .=
which are then appointed in accordance with th "
convention and are specified as derivative, i.e
aggregated data. w M. -
Standard cube dimensions, which are specifie * | | i
according to analyses requirements: S By BE B B B
Course _Degree->Name Of Course; Darks Dragana Duxan Petar Vasa Sarac] Biljana Darka
. Bosnjak Glusac | Malbaski | Hotomski Radulovic | Bosnjak
Lecturer — FirstnameLastname; ) |
N.i[!fP i nlva Pacetnl nivea Arex] Nyl o
Region — Name of Region -> Name of City ->
Name of Facility: Figure 6. Number of classes held by lecturer
Time — Year — Quarter — Month;
Person — FirstnameLastname of Person; Odriani Easovi po regionima
Lag
***** = - 3
: | e
& &)
B =] G
T = a0 = Total
- = dipe ZeroClub | 15 5ava Lapmiste Spens Kula 1l Miiha)lo
P b = Muncan Milendum | Fupin
- - Beograd Ni= Bela Criva Movi Sad Wriac Zrenjanin
L | A0 30 M: = o Reogradaki Jurma Sridja Wajwadjanski region
popmtes = | zhens oata | region
Figure 4. Data warehouse OLAP cube editor
Figure 7. Number of classes by region
V. ANALYTICAL DATA
pi : S e e
i mitee Cena kurseva (po tasu)
S "'“i"’*’"i::‘ﬂ'“ﬂ"i“"“""':’i“'“"":ﬁ Q ELLL Core ___ _ _
,5.:, 2% 2% ; AutelAD 20 _
E z’i 45% . Photoshop/Corel Draw A=t
EE % %:LE E ecoLsart [N
1 200 30000 2 I T T | m Tatal
§ m " auroCAn20
E SS :ﬁ; <: ey |
% é % : AuteCAD 30 _
- - E zs-n: :E 0 100 200 200 400 SO0 £00 700 00 500

Figure 5. Pivot table created from OLAP cube data
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« Wages and hours of the courses held in
Zarada po regionima % 2010
| Beogradaki region W Juzna Srhija o W odjanski regian SELECT
{[Total Price],[Number of classes]} ON
COLUMNS,
{Course.Members} ON ROWS
ROM

[Snowflake shema]
WHERE
[Time].[All Time].[2010]
57%
- Earnings of Vojvodina region (by the
towns) in 2010

SELECT

{[Total Price]} ON COLUMNS,

{[Level of Reporting].[All Level of
Reporting].[Vojvodina Region].[Bela
Crkva],[Level of Reporting].[All Level of
Reporting].[Vojvodjanski region].[Novi
Sad],[Level of Reporting].[All Level of
Reporting].[Vojvodina region].[Vrsac],[Level

VI.  USINGMDX QUERIES of Reporting].[All Level of
- . . . Reporting].[Vojvodina Region].[Zrenjanin]} on

MDX (multidimensional expression) is a query ro\,fs ing} [Vojvodi gion].[2renjaninl}

language for OLAP (On Line Analytical Processing) FROM

databases such as SQL query language for relationghSqo"fake shemal

databases. it's also the language of budgets,syittax [TIme].[All Time].[2010]
similar to spreadsheet. It is used to manage
multidimensional information in Microsoft SQL Serve Vil. - CONLUSION

2000 Analysis Services. MDX is defined in the OLE  Right knowledge and right information are the

DB OLAP extensions. things that are valuable in present time. In modern
business it has been virtually impossible to be

Figure 9. Profit of training by region

TABLE I. MDX TERMS AND RELATIONAL ANALOGY . . .
- _ successful unless we have the right information,
'(\:"l‘j*';"ad'mens'ona' T Ffr‘;'glt";”a' EUELRTT but it is equally important to know how to use this
Level Column - string or discrete information.
number) C ti Dat W h . th
Dimension Several related columns) rea mg a a"?l are ouse' gives us . e
Measure Column - discrete or continudus Opportunity to from its own operations determine
S “Uﬁe“c R = dthe specific laws of the market at this example and
Imension measure € value In the speciiic row an .
column of dimension data we have used in a way that we could do now.
table) The aim of the warehouse data is not only to store
_ data, but the goal is that managers may themselves
Examples of MDX queries: carry out analyzes.

Bearing in mind that schools of informatics

* Number of classes held by lecturer e o
training are generally large systems, decision-

SELECT

{[Number of Classes]} ON COLUMNS, making is much easier when it is possible to get
{Lecturer.Members} ON ROWS information in every situation of each segment at
FROM . A ;
[Snowflake shema] any time. This kind of databases do not contain
_ updated information, but store data from a certain
e Earnings annually (2010 and 2011) moment of time.
SELECT )
{[Total Price] } ON COLUMNS, Such data are of great importance for
Timol Boai] ON Raae oLLTimel [Al comparison and analysis of trends. This kind of
FROM comparation is impossible to perform in OLTP

[Snowflake shemal systems, because in that kind of system data are

«  Showing people who attended a trainingconstantly changing and there is a need to create

(and the number of hours) OLAP system and Data Warehouses.
SELECT
{[Course].[Name of Course].Members} ON REFERENCES
COLUMNS, [1] Adelman, S. & Moss, L. , Data WarehouseProject Meanzent,
{[Person].[FirsthnameLastname Person].Members} Boston: Addison-Wesley. 2000.
EQORN?WS [2] Bain T., Benkovich M., Dewson R., FergusonS., Csa®:,
[Snowflake shema] Joubert T., Lee D., Scott M., Skoglund R., Turley, P
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Abstract - In this study, it's being considered thepossibili-
ty of a modern approach in high school teaching bintro-
ducing the discourse as a method of teaching in oed to
develop creativity of students. The method of speaky or
verbal method in faculty teaching, as one of the &ditional
form of work, in the reformed changes of principlesof the
Bologna declaration, gets characteristics of moderjust
by stepping towards the method of discourse in woikg
with students and represents the foundation for esstial,
not formally reformed teaching in university. Starting
point in work is one of the characteristics of thismethod
which is refered to discourse of discourse, that ,igo de-
bates and different opinions when science doesn’afie the
answers. By introducing the discourse as innovativene-
thod of teaching in high school education, the priciple of
democraticy and individualization is being respecté in
order to develop tolerance and creativity as well & stu-
dent’s gradual taking the responsibility for his own learn-
ing and development. Achieving that goal leads toidiac-
tics oriented towards students, and in the same tienit
contributes to encouraging creativity of studentsraising
the quality of teaching in high schools, and devetoent
and strengthening if competence of teachers themsek.

I. INTRODUCTION

out exception, has the possibility to express their
talent and all of their creative potential. That
means the possibility to achieve their personal
goals. Main fields of education, such as education
for learning to have knowledge, learning for work-
ing, learning for cohabitation, contain learning fo
existence, education intended to develop perso-
nality, individual capability and all potentials of
personality, from cognitive, physical, aesthetid an
others, to complete building up of self-conscious
of an individual. This approach emphasize the im-
portance of appreciation of personal charactesistic
and individual needs in the process of individual
education and stands out the importance of crea-
tive development.

In accordance with these principles, modern
education is characterized by features that can be
categorized into two types: education for devel-
opment and liberal conception of education.

Education for development or developed edu-

The process of globalization is affecting all as-cation according to S. Ivan@v{2007) starts from
pects of development and functioning of moderrdeveloping priorities of society that adjust only
society and on individuals in it. The world is soeducation bearing in mind economical, political,
fast in becoming a whole with unique goals. Glotechnical, technological and other goals. Moderni-
balization, according to M. Rejli¢ (2002), opens zation of education is a part of modernization of
new horizons of freedom, democracy andsociety. In accordance with that education should

progress.

prepare and train an individual. School is obligate

Fact that wealth of one country depends mong0 prepare better the young f_or a modem living,
on expertise and educational level of people, an(aspeaally'for Work|ng n h.|gh-te_:ch' computer
not only on natural resources which possesses IorId that is changing rapidly in which individuals

'and companies are obligated to act in terms of

the starting point for the most important interna- lobal market. In this aporoach stands danaer to
tional educational documents, such as The world | PP . 9
olate education as a channel of difference be-

Declaration of Educational Needs (1900) and Th le. O o ible bv d
Report of International Commission about Educal/€€N people. Lvercoming 1S possible by demo-

tion in 21st century: “education hidden treasury"cratiz".’ltiqn. of education and adjustment of school
(1996) in which it's particularly emphasized the!© an individual.

right to educate the gifted and to develop personal Liberal conception of education, according to
ity and human ability based on knowledge,S.lvanove (2000), starts from opening social sys-
thought and self-conscious. That is places in frortem and the need of education to create an open
of social demands. Task of education, according tsociety and maintain system that rests on free
Z. Delor (1996) consists of that everybody, with-market, competition and individual values, free-
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doms and rights of citizens. Education is a mean aonstruction of knowledge, on the other
preparing an individual for such conditions, a wayhand, points to the need of combining different
of training for competition and the game of life byparadigms and the possibilities of practical solu-
promoting those skills that contribute to it. Thistions (Sefer, by Mirkov; 2011;66). It discusses the
approach develops two models of education thatossibilities of compromise between the solution
coexist, especially education for elite and masbased on traditional and contemporary interpreta-
education for all. Opponents of this theory are théion of knowledge. Teachers can choose to en-
representatives of the conflicting theory that coneourage development or skills and creativity ap-
sider this approach cannot be democratic, that is proaches to learning (which does not lead to rec-
dominate relations that are not suitable foognition of the whole of a subject) or superficial
achievement of integrative functions of educatioradoption of the facts (whole content) through the
and individual development. However, this con4ransfer of knowledge from teachers to students
cept as a framework for changes in education dfor faster learning and lower quality of know-
countries in transition. ledge). Sefer says that education should be the de-

These approaches, and development educatit}/ﬁIOpment of skills and creative approach to prob-

and understanding of liberal education, in its im-oer r(;]ersf[)cl)vlljr:%e?sr:gnléns?vgti?r?’i ggn\::vgotlsirfibje;rtti?u-
mediate, practical development cycle in WhichI y P P

cach_sibsequent meets”the aducaional nelf SESPINe, I o 0 erewe e s see
creates new, will inevitably modify the point to- y P g

wards the development of skills of an individualabOUI the science system, and the content and sys-

and creating conditions to encourage the develo em terms, that its structure affect the understand

ment of individual capabilities, diversity and crea N9 pf new concept through research practice.
tivity of each individual, Pooling resources and goals of both paradigms

lead to desired outcomes. This learning process
II. CONSTRUCTIVIST THEORY OF LEARNING WITH becomes close to the creative process in science
THE EUNCTION OF IMPROVEMENT OF HIGH and art, which Piaget corresponds to the idea of
SCHOOL LEARNING learning as a reinvention of existing knowledge
Introducing modern approaches to the organi.’Elnd ideas of Vygots_ky about the ’.“ean"‘g and log-
zation of teaching in which students are active int of _the W.h(.)le subject as a tool in the process of
creating conditiongor overcoming the traditional cognition (ibid.,65).
method sand forms of work in higher education. Educators recognize that constructivitis concept
Thus, they not only contribute to the adotion ofat best, the idea of exposing the "mature” or natu-
permanent knowledge and developing skills foral development, or "equilibration”, noting thaeth
lifelong learning and professional developmentsubject of the statement, however, one must under-
but the students develop creativity and a sense sfand what it approves,and therefore he must be
success. We are facing a major transformatiortonsidered interesting. Post-Piaget’s school itself
which includes not only technological, but alsorealizing this discrepancy made a step forward in
institutional and cultural changes. The transformathis regard snd now provides for"co-action" or
tion includes new patterns of behavior, values;cognitive conflict". It is believed that these
social relations and institutional forms. The educaprojects are still in poor determining the situatio
tion systems are facing the challenge of buildingvhen faced with the complexity of reality. The
knowledge-based society. It is required a newvorld does not teach the individual directly what
combination of competence: 1. Theory, such ake needs to learn. One most point out the purpose
history, science, social studies and math; 2. pragvhen in the middle of the inevitable parameters
tical, such as foreign languages and informatioG.Gojkov, 2011, 65). Starting from the fact that
technology; 3. Social, such as teamwork, leadethe phenomen that is learned is inseparable from
ship, connectivity, and 4. Cognitive, referring toknowledge of the subject, constructivist meta-
the capacity for learning, problem solving and antheory develops new perspectives in the nature of
ticipation of risk (S. Mirkov;2011;65). The gap knowledge that is, in fact, hypothetical construc-
between traditional adoption and acquisitiontion of reality. According to M.Andevski (2002)
knowledge and knowledge of modern constructiomany constructivist directions: developmental
of knowledge, according to some authors can beonstructionism, personal construct psychology,
resolved by compromise. Based on analysis of thieories of assimilation, the radical constructivis
characteristics of the traditional teaching, that p social constructivism, narrative psychology, in
radigm of adoption or acquisition of knowledge oreach individual different aspects, have one thing i
the one hand and the modern school, or paradiggpbmmon- everyone thinks that reality is not what it

198



International Conference on Information Technologyand Development of Education — ITRO 2012
June, 2012. Zrenjanin, Republic of Serbia

seems. The constructivist paradigm according tand in science have not yet been clearly and une-
which the student or student actively constructguivocally clarified, and suggest research;
légﬂ\t’élgd%?éroviir%%rggﬁcgui‘gﬂgéf%ﬁg‘g&a:hznd _ Discourse and debate means that the spread of
-ontemporary » . e discourse, relate to more conflicts in opinion
tivities of students and in interactive model of

teaching. According to L.Bognar (2006: 7) when i,[S|tuat|ons where science has no clear answers, then

: . . there is a need for further research and argument
comes to teaching at university level, there are

number misconcentions. It is commonly thou hﬁositions, and this goes for the serious science of
P ’ y 9 water, and methodological issues etc. therefore, it

that It must be _Iectur(_ed or possibly followed byCQ[uld be argued that includes elements disputa in
questions and discussion so students can talk abq& original meaning

it and lectures as the most important and most val-
uable form of instruction. Another widespread From the above it can be concluded that the
misconception is that teaching at the universitgjerms as a discourse, DISPUT, the dialogue of
should differ from teaching in schools, which insimilar meaning, or that have similar elements in
the case went forward, and that any attempt ts main provisions, but that their meaning may
modernize the teaching at the university means teary depending on the theoretical, didactic con-
continue lowering the lower level. New ways ofcepts which are installed or where applicable also,
working, such as activities in pairs, group work orl66). In common is that they have the experience
collaborative learning, research projects and Phid Consultation participants have achieved as a
students require a new organization of labor, maresult of understanding of participation and tisis i
terial support, and training, teacher training andhe difference from an ordinary conversation.

motivation for such work. Basic characteristics of the methods of dis-

I1Il. METHOD OF DISCOURSE IN HIGH SCHOOL course aimed at the advancement of knOWledge
EDUCATION (Bereiter, C.by S.Mirkov,2011;67)are:

Performance of modern approaches in higher ¢ The focus is not on activity, rather to
education are numerous and varied, and one of understand.
these is the discourse as a method of teaching that ,

allows the development of creativity students. than cooperation. Students can not take the

Verbal methods of teaching in colleges, as one of position that encourages and discuss them
traditional forms of work, in school reform on the but to seek and develop a basis for

principles of the Bologna Declaration, given the understanding in common.

characteristics of modern methods to precisely : _ o

reach discourse in working with students and the * Unlike most typical school "projects”, the
basis for substantive, not formal reformed teaching aim of cooperation is not a tangible product.
at the university. Basically methods of discousse i t(r;]amslln kngwktedge and understanding are
dialogue, and is classified into a dialogic method, € only product.

in a broader sense, the verbal method. » Although what the students did has all the
features of a science study, it began as
sharing personal interests (or, for the
exchange of related interest personally), and
gradually grew extensive science research.

The focus is not on the controversy, rather

The term discourse (lat. Discursus) involves
discussion, debate, verbal communication, speech,
as and presentation of a topic, a term DISPUT (lat.

disputare, nem. Disput) means creates conflicts, The aim is that the practice of discourse
discussion, debate. As the main characteris tics of aimed at constructing knowledge becomes
this method are: something that they can be transferred to in

« Discourse involves conversation that takes other situations.

intq account the discussion on a particular  For the development of creativity very impor-
topic, subject; tant feature of this method is related to discourse
« A question that is being discussed, undePf discoqrse regarding debates and different views
discussion should be expressed in Avhen science does not have clear answers. Thus
polemical form, the alosteric method of discourse leads to a model
L _ of learning that takes place as extending previous
So that leaves the possibility of different anglegpq\jeqge and in contradiction with it. According
and different positions argumentation, interprétag, g Gojkov (2011,67) thinks is that learning oc-
tion, conflict of opinion, and this suggests th&o ¢ ,-< only when students are away of their original
sibility that the questions are chosen so that Sht?oncepts, when adopting a new concept, and then
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the whole of their previous mental structure deeply V. ACNOWLEDGEMENTS

transforms. Therefore, new concepts replace the ¢ paper is part of project No.179036 Minis-

old, slightly modifying previous network, systemtry of education and science RS (2011-2014)in

of facts creates a meaningful answer. the same time generates new forms of domination,

IV. CONCLUSION hierarchy, autor_atism, even barl_)arity. Some au-
. , _ hors (M. Nedeljkouw) think that instead of two

The constructivist paradigm as the basis Oiides of globalization, we should make difference

modern and postmodern didactic model of adopenyeen globalization and globalism, as globalize-

tion knowledge, exceeds the previous traditions ok, is objective process of integration and tech-

learning, but does not reject them, some of theifnical global connecting and globalism of ide-

elements considers useful, and in a sense the for&bgy and politics of global domination. It's ne-

runners of modern concepts.that is, among otherSesqary to create optimal requirements for active

methods of discourse that enables the developm%trming of the new world. The society needs to
of creative skills and creativity of students with . clerate its development in all segments of or-

features. ganization and working, before all, in the domain
By introducing the discourse as innovative meof human resources.
thod of teaching in high school education, the
o . S A REFERENCE
principle of democraticy and individualization is 5 L (2006):Suradso wen] ssiliénor nastavi. Zivot
. . ognar, Sura 0 ucenje u sv ISNQJ nastavi, ZIvo
being respected in order to (;Ievelop tolerance ard i kola, br.15-16, Osijek.
Crea“V'tY _a_s well a_s student’s gradual takmg theFZ] Gojkov, G.; Stojanovi,A.(2011):Participativna epistemologija u
responsibility for his own learning and develop-  didaktici, VSSOV, Vrsac.
ment. Achieving that goa| leads to didacticd3] Kekez-Babt,S.(2009): The development of university teachers’
. . . .. competencies in order to insure the teaching guiaitducatia
orlenf[ed towards studenf[s, and in t_he same time it pjys Anul VI.NFL. (9), Arad.
contributes to encouraging creativity of studentsy) mirkov,s.(2011): Konstruktivistieka paradigma i aovanje za
raising the qua”ty of teaching in high schoolsd an déruétl\(/o znanja: progresivni diskurs u nastavi; AiloiTIO 6,
. . acak.
development and strengthenlng i competence ?&] Sefer, J. (2004): Konstruisanje znanja kao kreatiakt i

teachers themselves. razumevanje_celine, u: Znanje i postignueee, S. rditiee-
Nahod i N. Saranoviee-BoZanovise (ur.), Institut ealggoSka
istraZivanja, Beograd, 130-139.
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Abstract — This paper deals with university educatio for laboratories can be used in the fields of: opegatin
Forgﬁutter d“et""o(;ks Course: o= Wte" as Otr;er i‘;]bj,eCts systems [7], system administration and networks
izatthat demand network infrastructure for their . .
teaching environment, virtuaprogram. Beside laborabries security [8, 9, 10, 11], server an,d (,:“ent software
with real network equipment, which enable studentsto ~ development, data bases [12], distributed network
work in real network ion software can be used for platforms and other [13]. The most popular use of
teaching computer network too. Virtualization software  vjrtyal laboratories is in the field of computer
enables creation of experimental environment for n&  nanyork  education. There are many different
technologies and developing and testing network sofare.
It can be used for engineering education also. platforms developed for those purposes, as well as
the ones primarily designed for experimenting and

This paper describes the most characteristic enviranents  gfter that for networking concepts studying.
of virtual network laboratories as well as their man

features. The new virtual laboratory, named VNLab, & Virtualization technology and appropriate
proposed and described in this paper. software enable creation of virtual network
environment that completely corresponds to the

. INTRODUCTION real system. Virtualization enables creation of

. . . : . several virtual computers with different operating
This paper deals with university education for , : :
Computer networks course, as well as Othesystems on one physical machine. Virtual

np ’ . Eomputers can be servers, workstations and
subjects that demand network infrastructure for ,

; . network nodes, such as routers. Router’s work can
their teaching program. There are numerous ways

for adopting practical and functional knowledge € totally emulated by virtual machine (VM) and

about computer networks and systems. One 0ﬁpecmed software. Every virtual computer, i.e.

them is using laboratories with real networkVlrtual machine uses hardware of its physical

equipment, which enable students to work in re (fomputer. As every hardware component of the
quip ' Fost computer is emulated, network interface card

network environment. The problems that can occ . ;

: . = . ... (NIC) is emulated too. Based on one physical card

in this case are laboratories’ cost and availgbilit *. . :

. . . virtual machine can emulate many virtual network
Laboratories with real network equipment also . :
have limited access, considering the simultaneoucsards' There can be virtual connection between

. ’ 9 Virtual machines and by that virtual network cards

work for certain group of students. To overcome o .
. are connected in virtual network or its segment.

these problems there are other ways of teaching

computer network courses. This paper describes the most characteristic
environments of virtual network laboratories as
ell as their main features. The example of
roposed virtual laboratory, named VNLab is
showed too.

For example, virtualization software for
network modeling and teaching can be used. [1,
Virtualization software proved itself as efficient
enough for virtual laboratories creation [3, 465,
Its primary role is to create experimental
environment for new technologies, as well as
developing and testing network software. The_ VNUML (Virtual Network User Mode Linux)

other, but not less important purpose of virtual VNUML i | |
laboratories is in education of information 'S a genera Purpose, open-source foo

technology experts, i.e. for engineering educatiofP@5€d ?n network scenanosk. Its zrlmz;l)ry aim lv\::as
Many examples confirm this statement. Virtuall© Simulate computer networks and to be a tool for
creating virtual network polygon test. It was based

II.  VIRTUAL NETWORKENVIRONMENTS
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on User-mode Linux (UML) technology. VNUML Q
was developed in 2004 at Telematics Engineering "
Department of Technical University of Madrid, as
part of Euro61X research project for experimenting
in the area of IPv6 network systems. 5 '

Net2
10.0.2.0/24

Net0
10.0.0.0/24

Net1
10.0.1.0/24

It contains two components: XML based1
language and VNUML parser. The first one
enables network scenario description. It is a
VNUML specification language. The second one Figure 1. An example of VNUML scena@
is language interpreter that creates and runs
scenarios. It enables defining and running network The figure 2 represents a file that is created by
scenario with GNU/Linux virtual machines. All scenario from the figure 1. It was written in
virtual machines are connected through virtuaWNUML XML based language.
network segments on one physical machine —
virtual network server. The figure 1 shows an
example of VNUML scenario.

vm3 vm4

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE vnuml SYSTEM “/usr/share/xml/vnuml/vnuml. dtd"?>
<vnuml>
<global>
<version>1.8</version>
<vm_defaults>
<filesystem>/usr/share/vnuml/fs/root_fs</filesyst em>
<kernel>/usr/share/vnuml/kernels/linux</kernel>
</vm_defaults>
</global>
<net name="Net0* />
<net name="Net1* />
<net name="Net2“ />
<vm name=‘“vm1‘>
<if id="1" net="Net0“>
<ipv4>10.0.0.1/24</ipv4>
</ift>
<route type="ipv4“ gw="10.0.0.3“>default</route>
</vm>
<vm name=‘vm2“>
<if id="1" net="Net0“>
<ipv4>10.0.0.2/24</ipv4>
</ift>
<route type="ipv4“ gw="10.0.0.3“>default</route>
</vm>
<vm name=‘vm3“>
<if id="1" net="Net0“>
<ipv4>10.0.0.3/24</ipv4>
<[if>
<if id="2" net="Net1“>
<ipv4>10.0.1.1/24</ipv4>
<[if>
<route type="ipv4“ gw="10.0.1.2">10.0.2.0</route>
<forwarding type="ip“>

</vm>
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<vm name="vm4“>
<if id="1" net="Net1“>
<ipv4>10.0.1.2/24<[ipv4>
<[if>
<if id="2" net="Net2">
<ipv4>10.0.2.1/24</ipv4>
<[if>
<route type="ipv4“ gw="10.0.1.1“>default</route>
<forwarding type="ip“>
</vm>
<vm name="vm5“>
<if id="1" net="Net2">
<ipv4>10.0.2.2/24</ipv4>
<[if>

<route type="ipv4“ gw="10.0.2.1“>default</route>

<filetree seq=webup@ root="/var/www">/opt/vnuml/>vm 5</filetree>
<exec seq="webup“ type="verbatim“>/etc/init.d/apach e start</exec>
<exec seq="webdown* type="verbatim“>/etc/init.d/apa che stop</exec>
<exec seq="webdown* type="verbatim“>rm /var/www/ind ex.html</exec>
</vm>

</vnuml>

Figure 2. The resulting file of scenario from the figure 1

VNUML was developed from the laboratory
with local access (available like Live CD too) to
the environment with remote access. Figure |
presents general architecture of the remote acce
network laboratory. The laboratory’s core containg
several LAN communicators, i.e. switches with =
VLAN support. Everything else: routers, }4
virtualization servers and student's workstation TV idual group soenario —e— g
are connected on basic LAN switches (labeled as s
Core LAN Switches in the figure 3) and represents  rigyre 4. The scenario in VNUML with remote access
infrastructure laboratories’ core.

i

s

N

Full scenafio

i |
s dest

AR A

The main constraint of this system is UML
virtualization software inability to run some other
operating systems besides GNU/Linux OS. This
environment does not have support for Windows
and BSD operating systems.

Virtualization Server Physical_Laboratovy

Management Server Core LAN
switches

Laboratory PCs
>SS B. Netkit

Production network Netkit [14] is the second important network
emulation system based on the same virtualization
technology. It is fully developed at open-source
Figure 4 represents one scenario fogoftware. It has four components: kernel, system
simultaneous work of 28 students divided in 14ile image, software for virtual hub and the set of
groups. Scenario theme is firewall systenflefined user commands. Th_e Netkit environment
configuration that requires 66 virtual machinesWas developed for experimental purpose in

There are 8 sub scenarios on 2 Dell PE840 servefg@Mmputer networks domain. This project started in
(Dual core Xeon 3060 with 2 GB RAM). 2005 in the Computer Networks Research Group

at University of Roma Tre, and it was the part of
Linux User Group LUG Roma 3 project for
creating non-cost educational environment. The

Router +
Firewall

Figure 3. Architecutre of VNUML laboratory
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project was extended by XML based language The figure 5 represents its

describe network topology that is used in network

scenario of particular environment [15, 16]. = GATEWAY

VNetMgr/GrpAdmin

Network nodes in the Netkit system are C———

emulated by User-mode Linux which is used, as | [ ResourceMgr _ - |wF
well as Debian GNU/Linux operating system. Any( ' Nk . D
virtual machine can be transformed into specific

'
e

| ~ HOST1

network device, such as router, by running ot T R
particular software. emamrc ] |
. . Translator Translator
This laboratory has several groups of exercises. i e N
The first group of exercises contains basic topics, . @ o
such as: configuring one or two hosts, static Legend: physical connecton
routing, ARP and RIP protocols. The second group Logical datafow  _ _ _ _ _ _

of exercises is named Application level and
contains working with DNS and e-mail protocols
(SMTP, POP, IMAP). Advanced level of exercises Six workstations from the system are used in
includes: bridging, STP protocol and MPLS.“course mode” while three of them are used in
Finally, there are topics related to interdomairdevelopment mode”. Gateway host is used for
routing. There are ten exercises: simple peeringiser logging from external network. That host has
simple announcement, prefix filtering. Stub AS,control system on it that enables students and othe
Stub AS (static routes), Multi homed stub AS,users V-NetLab access and teaching course. This
Large multi homed stub AS, Multi homed AS, platform uses 130-300 virtual machines in real
Small Internet, Transit AS. The whole group refersime enabling simultaneous access for 30-60
to working with autonomous systems and BGRstudents. Each of them has its own particular
protocol in basic and advanced configurationsirtual network to work on. The whole hardware-
[17]. software system cost among $29,000.

Netkit is used by many universities as teaching Some of the exercises for this environment
tool. The system is designed for working withinclude: firewall system configuration with
local access. Beside installation package theze isiptables software, network analysis (with tools
Live CD version too. The main disadvantage okuch as: ping, traceroute and nmap) and network
this system is inability of UML to support other intrusion detection with snort tool.
operating system than Linux.

Figure 5. The V-NetLab architecture

D. Einar

C. V-NetLab Unlike other projects, this case represents
V-NetLab environment represents complexstudent's project aiming to create virtual network

structure with one NFS server. This server is useédboratory for dynamic routing and learning of that

as storage for virtual machines and its disk imagparticular topic. The project is not active any

files. The V-NetLab has nine workstations withmore, and it was distributed in Live CD version. It

Linux  operating system and VMware was developed at Royal institute of technology —

virtualization software. The system has a gatewagweden.

that enables users to access to the virtual network

and command interface. [18] E. VELNET (Virtual Environment for Learning

Networking)

VELNET uses VMWare  Workstation
virtualization software with different guest
operating systems (Windows XP, Windows NT
Workstation, OpenBSD). In this case Windows
platform prevails, unlike other solutions with
Linux environment as dominant one. It was
developed in 2003 in the School for computing
and information technology at the University of
Western Sidney — Australia.
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F. VLabNet switches, hubs, routers and cables. Marionnet is

This project is based on Debian operatiniree application created for Linux platform and
System’ Xen virtualization software and Quagg ased on UML and VDE [21] V|rtual|zat|0n tOOIS.
Routing Suite routing software. This solution

represents one of the first attempts of combinin@ VBET

virtual machines and physical network equipment. VBET system [22] — is based on UML. Users
This laboratory integrates physical Cisco 261@lescribe  scenario by textually oriented
router as well. VLabNet is good example of virtualspecification ~ language.  Parser  processes

and classical routers application in laboratoryspecification and generates a script. By running
creation. [19]. The VLabNet architecture is showrthe script virtual node and virtual topology are

in the figure 6.

VLabNet Architecture
XXU C&IS INFS6230

Alcatel Switch
x.y.z.97

X.y.z.96/27
255.255.255.224

" Dom117
x.y.z.117 10.10.10.117

o
2 .
@
) .

N % \o1e(§!"116.1101.2
g Dom102
N X-y-Z-102J§‘110.10.10.102 §
"' ®)\ th1:1

. 076.10.102.2

S o eth1:1
« 10.10.117.2
(o}

™

LZ/U0L0L'0L

255.255.255.0
10.10.n.0/29

10.10.10.100/27
255.255.255.224
’

s
v
s

10.10.10.100

created. Scenario may be canceled after the
experiment. VBET language is similar to the
NetML and MLN ones, because automation of
running commands on virtual machines is not
allowed.

J. Dynagen

Dynagen [23] — differ from abovementioned
system. This system is oriented to the creation of
scenarios made of emulated Cisco routers, based
on Dynamips technology. The advantage of this
system is high level of scenario reality while its
drawback is inability to emulate any other
platform or node type (such as server or working

x.y.z = first three octets of assigned
routable network address for INFS6230

station) beside Cisco router.

[@———— 10.10.10.99
n. = unique number assigned to host

(n | (NZ10DHA(V=122)) Cisco 2610
Using Debian Xen ‘ |||
Open Source Technology 10.11.0.0/16/255.255.0.0

virtual networks to discover
a route to (loopback)

VNLAB —VIRTUAL NETWORK
LABORATORY

VNLab is an online educational system that
distributes learning material, as well as learning
environment, using the network infrastructure. The
G. Mangge Large Networks (MLN) laboratory is basgd on virtualization technology.

MLN is an open-source package that representgnLab was developed during 2007 at Technical
tool for defining computer networks. System usegaculty “Mihajlo Pupin”, University of Novi Sad,
User-Mode Linux (UML) or Xen as virtualization serbja. It is used as teaching environment for
software and different virtual machines based ogomputer Network course for bachelor students at
different Linux diStI’ibutionS. MLN Ianguage was |nf0rmation technology Study program_ VNLab
developed also and it simplifies network scenariogepresents hardware-software model of virtual
creation and configuration. Students may use thigetwork laboratory [24]. Hardware components of
system by script files written in this language.  the model are: VNLab server, student, teacher and

MLN enables: detailed description of networkadministrator  workstations ~ and  network
interface configuration, inheritance support, otheffrastructure enabling remote access to the
documents inclusion etc. In that way it support/NLab server. VNLab is based on Microsoft
large networks scenarios (topologies) maintenancértual  Server 2005 R2 [25] virtualization
much easier. As VNUML, MLN parser includes Software. At first VNLab was hosted on Microsoft
creating and running scenarios. There is no MLNVindows 2003 platform and web server Microsoft
graphical interface so far. MLN parser's!lS 6.0 (Internet Information Server) [26]. Latet,
architecture is plug-in oriented and this provideshe beginning of summer semester in this year, the
parser development as well as the tool itself. laboratory is ported to the new platform with the
Microsoft Windows 2008 and 11S7. Its architecture
is presented in the figure 7. Two listed software
components create the basis for implementation,

dministration and utilization of the virtual
boratory. The virtual server 2005 allows creation

Rober Morris University

Figure 6. The VLabNet architecture

H. Marionnet

Marionnet [20] — is virtual network laboratory
that enables defining, configuring and runnin
complex networks and their devices such a
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of virtual machines configurations, as well as itsvirtual network connections.

V% portal

—

MS Virtual Server MS [IS +
2005 R2 Administration

weh site

VM Access Node 1

R

Student workstgtion VM Access Node 2

Web portal server

VNLab seper
Lectufer workstation

VNLab + VMs

VM (Virtual Machine)

1
Quagga / zebra [ — DNS (named)
routing software P
-

>
— 7 SMTP (sendmail)
iptables |\ 7
— y o
Z_ 0\ L
z T HTTP (apache)
1

Student workstation

VM Node 1

VM Node N-1

Figure 7. The VNLab architecture (formatiranje teksta)

The emulated network contains large numbesuitable for building the environment for students
of virtual machines. The number of 40 virtualto learn network concepts and to upgrade their
machines is sufficient for creation of the virtualskills with practical work in the real systems. The
network scenarios used for learning networkingeality of the emulated network and learning
concepts. Virtual machines emulate hardware angcenarios depends on the configuration of these
software of physical machines together with thenodes.
network interface cards (NIC). The maximum
number of emulated NICs per virtual machine i%o
four.

The second type of the nodes (figure 7) refers
access nodes (VM AccessNodel, VM
AccessNode?2 etc.). Those nodes have only basic
Emulated network has two major types ofconfiguration. During the exercise students
virtual machines. The first type has a role ofremotely log on those nodes and configure them in
computers and routers (nodes) that create the caveder to make them functional parts of existing
of the network. Those nodes are preconfigured inetwork. That is the part of practical applicatafn
order to enable the functional networkadopted knowledge and gaining new skills.
environment completely similar to the real
systems. In the figure 7 nodes are labeled as VM
Node 1, VM Node 2, etc. Emulated nodes are
designed to enable creation of virtual network

TABLE I. COMPARISON OF VIRTRUAL NETWORK LABORATORIES CHARACTERISTS
System Host Platform Guest Platform Virtualization Routing software
VNUML GNU/Linux GNU/Linux UML Zebra/Quagga
Netkit GNU/Linux GNU/Linux UML Zebra/Quagga
V-NetLab GNUY/Linux GNU/Linux VMWare /
Einar GNU/Linux GNU/Linux UML /
VELNET Win XP/NT/Workstation, OpenBSD VMWare /
VlabNet GNU/Linux GNU/Linux UML, Xen Zebra/Quagga
Marionnet | GNU/Linux GNU/Linux UML, VDE /
VBet GNU/Linux GNU/Linux UML /
MLN GNU/Linux GNU/Linux Xen, VMware Server, User-Me Linux. Zebra/Quagga
VNLab Windows 2003 GNU/Linux MS Virtual Server 2005 Zebra/Quagga
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virtual

IV. CONCLUSION

network laboratories that

nowadays for computer networks courses. Th

architecture

of proposed virtual network

(10]

This paper showed the main characteristics of
are used

Kyle E. Stewart, Jeffrey W. Humphries, Todd R. Ahde
Developing a virtualization platform for coursesriatworking,
systems administration and cyber security education
Proceedings of the 2009 Spring Simulation Multievahce
(SpringSim '09), Society for Computer Simulatiotehmational
San Diego, CA, USA, 2009.

1] Li Yang, Teaching system and network administratiing

laboratory, VNLab is presented too. Comparison
of their characteristics is given in the table 1.

network laboratories. It shows that

majority of them use different distribution of
GNU/Linux operating systems for both host and®®!
guest OS platforms. The dominant virtualization
tool is UML, but the other virtualization tools are
used as well. The most popular routing softwarc[aM]

that virtualization laboratories use is
Zebra/Quagga.
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Abstract - Education is increasingly becoming a base e Intensifying co-operation with partners.
development of a country. Knowledge, information eery Executives at any price Requirements to

day more ar_1d more become the bas_lc produptlon reduce the costs of business may be long-
resources society. Schools must be organized thatdan . . o - .
lead in serious difficulties. To avoid, co-

monitor changes and innovated knowledge of their

students, future experts in the world of work. Reqest that operation with partners, find joint way to
schools have a very developed information system, reduce costs and increase efficiency and
included in the appropriate bank data is a necessgr research what they expect in return.

factor successful business. Education capacities and

working opportunities students, teachers, and other * Learn how to co-operate with the new
workers in the educational process are not approxiately generation partners and customersOld
used. It is a great are empty paces and causes (ag definition partners and customers more and

students. Success schools as well as a whole waobédis ; ;
incomparably more when its entire activity was reglated does not apply. New applications, products

as well as comprehensive organizational system, amchen and IT. Services ed_ucate the Wh0|e
the information links and communication were permarent generation IT professionals who think,
companion course working process. faster decision-making and do not utter

contempt for the previous standard

l.  INTRODUCTION solutions [9]

Borders Between products and IT services has Can these conclusions and recommendations

already begun to is waning, and in the next perio@" W"hiCh think it professionals in the "white
is likely to completely to extinction. world" be applied in Serbia, regardless of the

development its market, number of computers in

Cloud computing [15], Software-as-a-service use, and strengths of the Internet users? Of course
- Saa [16], On demand computing [17] and because information technology are not familiar
Solution accelerators[18], are just some of the with border and only courageous and determined
future IT services that are already largely entersmplementation of new solutions can contribute to
the scene. Faster introduction of new technologyt industry and in Serbia become what is a long
their tackle easier application and use, greatdime ago in developed countries - guider and
efficiency and the availability affect the it toeth motor development and progress.
customers more and more leaning to the exerted
.packages® IT Services, rather than to demand II.  CLoubD COMPUTING

solu.tlons ada_pteq their 'specn‘lc requirements. .o and more often we hear, to speak on the
Their application in the field of education has

new information technologies, for cloud
already started and should only be expected in .
o imol tatiorigl [9 computing.[1] And the Best relevant knowledge
masovnijoj implementatior] [9] on this technology be cannot imagine when it is
How to prepare for it the future? due to these histories this term. Although it is
possible be translated as well as computer cloud,
but it is advisable to explain that we know what it

is about.

e To Find new ways to obtain and
application software that is neededNew
producers and new ways of using their
software can strength and new experience, IT development in the market is constantly
which will in time when economic crisis reported need for innovation and improving the
remain behind us will be an advantage ovegyrrent state of information of composition. Just
the competition. the inspiration for innovation has led to creatidn
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cloud computinga. Cloud computing is created as « Service is included in professional
well as the desire IT experts for increase in protection from the virus,

capacity and by adding new opportunities in their
own write without investing in new infrastructure
and the need for training new staff and/or purchase
new licensed program. Despite really large ¢ Permanent monitoring and maintaining the
capacities which offers users, its resources kit ar infrastructure.

not without borders.Cloud computing[2] it Some shortcomings cloud computinga are:
includes any service which is based on a contract o

or fee if necessary. IT services that must be * Problem of accessibility of,

performed in real time. Cloud phenomenon . security Problem,

computinga increases the opportunity IT. His _

appearance so far able to increase IT, or use of * Problem depending on one server program
computers and opportunities program. Progress support,

computer and telecommunications technology « Adoption of the new ways development
improved the possibilities of transmission, storage applications,

protection, processing, and data security.

Flexibility to change and adjustment
applications and

 The inability simple relocation existing
There are different forms computinga cloud applications and

and the different applications that can be build on
them. Cloud computing increases speed of
developing applications, thus helping so in
increasing number of innovations that appear on
the market. As it is rather a new thing in IT cloud
computing market, he is still not perfect. There ar
many benefits that customers should use to attract Experts who are dealing with certainty and
computinga cloud, but will also use them and th&loud computingom are working to reduce
problems that can bring. Before the individual usefleficiencies that have appeared thus far and
or the organization they decide to use thignalysts say they will most of the problems will be
technological platform should be well informedresolved in the near future. It will certainly
about possible shortcomings that this technologgontribute to a greater use cloud computinga.

can bring. Users would first look at who should be  cjoyd is a very often used a metaphor for
all the ISPS IT services can be found in the marke{ccess. She comes of the ways in which the

determine which data they want stocking for suchiiernet infrastructure itself. When it is beingeds
how these files more sensitive, which cloudiygether with new phrase computing the term there

computing IT services or platiorm they bestis ng more same meaning. Access to the data in the
respond, how much space is needed, and the lik§gud" is conducted via web browser or
The introduction of this technology is certainlytno gpecialized applications.

easy thing for organizations3]

A lack of standards for networking
applications from different producers,
exchange of data, move data as well as
program support from ,Clouds one
producer” in the ,Cloud second”.

_ Cloud computing is still in continuous
Some of the advantages of using cloud development. In its development for many
computinga are: different providers of IT services that its offer

« Lower price support program in the sensg’@seéd on the "computer science in the cloud"
that the user does not buy a new(various applications, storage services and fiiri
organizational support, but the need forundesirable content)4]

rent over the Internet, Cloud computing explains the use of more

» User is always available to the last, theservers, applications, information and
latest version program support, infrastructure, which consists of scores computer,
. network, information resources as well as
*  Program support, and the data are ava"ablFesources for data storage and program in order to
with each computer with which user has . . 9 prog
access to the Internet reduce financial costs of users and enable faster
' and cheaper problem solving. These components

e Lower maintenance costs and upgradegan be quickly folded, misinterpreted and of
program support,
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applied providing model distributiomnd use of How is this solution an innovative fact that after
that function at the request of users. knowledge what is developing in this school, HP
plans to this project add to their world successful
— - case studies.
B Mini-Maote

| | &

P Ill.  SOFTVERE AS A SERVICE SAAS

By comparing a relatively new concept of
. - software as well as services on the web
Notebook (http://www.paslovnisoftver.net/vesti/u-fokusu/77-
softver-kao-usluga with  classic  desktop
commercial business software, as well as with
—— dedicated developed solutions, one gets the answer
S & _ -l to the question when the "Software services as
E!U HEmate well as best choice?".
B Desktop

Mobile

: A relatively new concept and in the world and
Remate Server in us, but more and more often in use because of
its numerous advantages. Company does not

Figure 1. Cloud computing (Source: Nitesh Ambuy) tolerate much loading during implementation of
such a solution. Of course it has adjustment, but

A. Educational computer cloud the fact that such a software for its real so the
_massive scope to cover 90% standard business
process is one of its greatest benefits. What is a

Ministry of Education would criminalise computer somewhat_ _shortcc_)mlng is if company has some
classroom in the elementary school "Ratko/€rY specific requirements. Then we should think

Mitrovic" in New Belgrade. Unlike similar about that or companies try to adapt themselves to

donations some of the other schools, this time th?_}oftware or to seek another solution, though, and i
not a problem because the user may develop a

most modern technology used based on "cloutf N° I . " d simil hich onl
Computingu,” which has been generated a uniq ecial services, reports, and simiiar, which only
e sees. Such a solution a minimum technical

solution in Serbia, and likely in the region. This . ) : i
[equirements, practically software is working on

solution allows all students, and professors in th I platf b " tes in th b do |
school to have their own data and applications in piatiorms because 1t executes in thé web do IS
pen Microsoft Internet Explorer. Windows,

way that is much more economic, safer, and back .
office in relation to access to classic in the usé.mux, work on MacOS, and almost everything

computer resources. For each user is provided wi?”se that can be fou_nd on the market'supports this
this through its own Virtual PC is, and up to 10 orm software. It is important to mention the web
times cheaper than standard ’PC-i and thgrowsers are now a lot of progress, and that almost

functionality and comfort virtual and physical all chll_drens ol_lseases_ last so that the web is
éaecomlng a serious business platform. As the costs

ith regard to software as well as services a lot

Hewlett-Packard Company and coming
Computer Engineering with the support of

to join their virtual computers and from school an : i :
from home, and even through mobile devices."’wor"’lble solution, given that  the busme_:ss
(http://www.digitalonline.rs/tekstovi/izvestaji/abr processes that are covered by a lot standardized,

zovni-raunarski-oblak-u-os-gratko-mitroviq,  23. and is possible is a very easy apd simply try
SeptembeR010.) software before purchase (mainly through

registration on the web site companies which
Also, using this system it is possible to make a@rovides this kind of service).

virtual classroom with the students who sit in thei

schools or at home, and to have highest qualith. Why but software as well as services on the

lecturers. It receives and out co-operation between web?

the different schools throughout the country in \ye gre already accustomed to daily basis we

educational activities in order to exchange,se web applications. Gmail or Yahoo!Mail for e-

knowledge and information. Implemented systemy;i| youtube video for a review video clips, and

to the students to allow work on different projects 5iner to the as well as domestic web applications

which their teachers will be able simply to Contm'(whether you sometimes food items in your

and everyone placed tasks with a single sourcgnopping cart via web applications donesi.com or
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requested translation some England words throudield of modern technology. Stressing the

sites metak.com?). Experiences are positive! importance development of economy based on
knowledge in the Balkan region, the company
B. Why web applications? Intel is today, in co-operation with the company

First of all, affordable. Everywhere where it isMicrosoft and city authorities in Belgrade,
possible to access Internet and there is a pdssibil 0rganised a conference "“Intel-Microsoft Classmate
of using web applications! Mobile service PC's". The goal of the conference was to highlight
providers offer quick access to the internethe importance education and electronic learning
(Telenor Internet, mts Access, VIP - for now onlysystem one student - one computer has in shaping

GPRS,) which will tell you that the possiblethe future Balkan region, and in particular of
virtually permanently online. Republic of Serbia, by encouraging development

o _ _ of the economy based on the knowledge and
Second, does not require installation! Virtually o qcation.

everywhere where you have access to the Internet

you have "you notice anything" app”cation_ At the event were pUbliShEd, and results of
research on representation of Classmate PC from

_ Third, still you have latest version. For | in education systems throughout the world, as
firmware applications no longer combined as wellye|| a5 on their impact on students and teachers.
as end user, but producer software or companyhe siydents and the teachers who were able to use
which provides service to use web applications. |ntelove Classmate PC computers.
ttp://bozzabench.com/Tests/TestView/tabid/95/i

C. What in fact SaaS is the way it is implemente /185/language/en-US/Default.aspx)

this model?

The concept software as well as services ig-
actually simple: rather than the producers softwa
license sale the end users, and then implement aj -« = w e aes
maintain software in their companies, produce i
software is appointed by the software on his serve
in a given center and provides access to the syste
via the internet based on subscription.

® e B TR ol‘-:lunl Markn Patrovie E &

0 Y i ratgarod

The Philosophy Behind SaaS model is based ¢
the concept sale software as well as complete se
services in contrast sale licenses softwary
additions without cost of implementation,
intearation and maintenance SoﬁwareFigure 2. "TeachMe" - electronic teaching sanguine aboutzsnisig

9 . ! company Comtrade
ceremonies, mostly, by producer software who
possesses physical, technical and human resources _ o
for the work, maintenance, and support for An interest in education improvement of the
software. This should enable the availabilitySystem recognizes the importance in information

software on 24 hours a day 7 days in the week. and communication technologies in education.
One of the first efforts to improve quality of

D. SaaS support education in Serbia education in Serbia, and successful pilot program
After a year and the first initiatives from Intel N 2009, when the Intel Classmate PC computers

in order to raise the levels of education in Serbid/¢"® _mtr_o_duced fo the f:lassroom of urban

youngest students launched a pilot project, titleUnicipalities Vracar, Rakovica.

"One student, one computer”. Then, the Serbia "Technology should be closer to children, and

visited Craig Barret, then the first man Intela.to make them more accessible innovative tools for
Elected the school and the two Belgraddearning. Intel Classmate PC netbuk PC, designed
municipality and move the computer to thefor educational purposes, it is completely changed
division among elementary schools. In other newghe way that 2 million students in 50 countries and
Comtrade has provided much-needed initialve want to learn Serbian elementary schools give
software for interactive learning. you the same opportunity,” said Andrew Jaukovic,

The remodelling and Microsoft in action director_ of the Department 'for 'the
teaching methods and learning youngest in thautsourcing/nearshore Intel business in Serbia.
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teachers to give all of themselves to meet the
needs students, and at the same time, meet high
expectations parents, local education authorities
and the Ministry of Education.

Microsoft Dinamics offers integrated, fast
customizing management software for the
management of that allows administrators to
manage school in terms of finance, students and
teachers. This solution is performed by automation

Figure 3. Classmate PC netbuk PC process, so that it is easily controlled by a direc
access to all the key information. Microsoft

Results research "One student - one computetinamics applications work and all Microsoft
show that the use of sighted a positive impact oprograms.
students and their Classmate PC profesore.

Positive changes that are related to the students V. ON DEMAND COMPUTING- ODC

motivation, team work, improvement in On-demand computing is a model that allows

knowledge foreign languages (particularly id
English) and reduction of social differences amon jser to provide access to computer resources as
glecessary, and not a lot working time It can be to

the students. Promotion of which is related to )
teach