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CORRECTION OF THE JOURNAL ITRO 2011

Two technical mistakes have been made in the joufiRO 2011 Vol. 1 No. 1

» The following paper written by the authors Dejawvi€avic, Zdravko lvankovic, Branko
Markoski, Zoran Milosevic was included in the comteof papers CONTEXTUAL
CONDITIONS OF LEARNING AND TEACHING IN EARLY CHILDH OOD -on
the page 59Unfortunately, by mistake, instead of this papewd#s printed the paper
PEDAGOGIC DIAGNOSTICS AS DETERMINANT OF DIFFERENTIA TION OF
PROGRAMME MODELS IN KINDERGARTENS written by the authors Dejan
Savicevic, Zdravko Ivankovic, Maja Cvijetic, Pregridecev and Petar Vasiljevic.

e In the papeMfHE STRATEGY FOR IMPROVING CULTURAL VALUES OF THE
YOUNG BY MEANS OF EDUCATIONAL SOFTWARE by the authors Dragana
Glusac, Dijana Karuovic, Radovan Sljapic, Marinadafiic, Marijana Meng, Mladen

Kosovac, by mistake were cited the sources [4][&ha@n the pages 93-97 without any
references in the paper, so they are rejectedatgoqi.

Conclusion

Both papers will be published again in this numdfethe Journal.

Editors
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ACADEMIC PERFORMANCE INDEX IN
HIGHER EDUCATION - A MODEL IN
INDIA

N. Chotaliyd, Lj. Kazi"™*, M. Bhatt™
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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
| INTRODUCTION appointment of higher education institutions' erppks,
a quantitative approach is established for compgeten
level measurement - Academic performance Index
(API). Academic performance index is measurement
« Funded by University Grants Commission Scheme for presenting academic qualifications aoikw
(UGC) and maintained by the State resultsin aim to measure quality of teaching sffiere
Governments are several areas of work that is measured ané ezt
] ] ] _ . by this index. This way each member of teachinf'sta
 Co-financed by University Grants Commissionyork is evaluated and therefore it is consideredngu
and partly self-financed academic career with employment and promotion to
. g ; higher academic positions [1]. According to acaademi
Completely self-financed (privately held) performance index that is applied at whole Indieeleat
University ~ Grants  Commission  establishedGujarat Indian state there is special self-apprdozan
regulations regarding qualifications for appointtnef [2] that each teaching staff member should use for
teachers and other academic staff in universitie$ a reporting to education authorities and could useséif-
colleges since year 1956 from Ministry of Financel a evaluation of academic work quality.
later in year 2000 and revised in year 2008. Curren
version is applied since year 2010 [1]. T.hes-e aipris I RECRUITMENT AND QUALIFICATIONS
explain qualifications for candidates' eligibilityo
promotion to teaching positions in employment and "The minimum qualifications required for the post o
under Career Advancement Scheme. Thes@Assistant Professors, Associate Professors, Pofgss
qualifications are related to teaching staff (ursitg  Principals, Assistant Directors of Physical Edurati
and college teachers) as well as principals (dirscof —and Sports, Deputy Directors of Physical Educatind
educational institutions) and librarians. Sports, Directors of Physical Education and Sports,
Assistant Librarians, Deputy Librarians, Librariansl

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

UGC regulations [1] and within separate regulations The direct recruitment to the posts of Assistant
] ) ) Professors, Associate Professors and Professatsein
*  For teachers in the Faculties of Agriculture andypjyersities and Colleges shall be on the basisierit
Veterinary Science, the norms /Regulations Otnrough all India advertisement and selections Hy 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 of concerned university. The composition of such
India: ' committees should be as prescribed by the UGCeiseth
’ Regulations.

Financing of higher education institutions in Inda
organized within three modalities:
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Subject to the availability of vacant positions andB. Associate professor
fitness, teachers such as Assistant Professor,chatso Requirements for promotion to position of associate
Professor and Professor only, may be re-employed Qfyotessor are: "Good academic record with a Ph.D.
contract appointment beyond the age of superamati pegree in the concerned /allied/ relevant discisinA
as applicable to the concerned University, collegd  \j5ster'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 atpoimAssistant Professor in a University, College or
scale wherever grading system is followed) at theéccredited Research Institution/industry excluditig
master’s level and qualifying in the National Hiigiiy =~ period of Ph.D. Research with evidence of published
Test (NET), or an accredited test (State Leveliility 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 stipulate¢den
candidates, who are or have been awarded a Ph. Bcademic Performance Indicator (API) based
Degree in accordance with the University Grantderformance 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 recruitnme 5.
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 piieiis
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)lpé ~ minimum of ten years of teaching experience in
required at the Master's level for those recruitesl university/college, and/or experience in researctha
teachers at any level from industries and researcdniversity/National level institutions/industries,
institutions and at the entry level of Assistarafssors, including experience of guiding candidates for aese
Assistant Librarians, Assistant Directors of Ph&lsic 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-ableds stipulated in the Academic Performance Indicator
(Physically and visually differently-abled) cateigsrfor  (AP1) 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 (on 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 sulitted
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 Degréa 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 experierue
claimed for appointment to the teaching positiofi."

IS Requirements for promotion to position of principal
Mirector of educational institution) are "A Masser
Degree with at least 55% marks (or an equivaleader
ha point scale wherever grading system is follbwzy

a recognized University. A Ph.D. Degree in
concerned/allied/relevant discipline(s) in the imsbn
concerned with evidence of published work and retea
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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Il CODE OF PROFESSIONAL ETHICS G. Teachers and colleagues
i o "Teachers should: (i) Treat other members of the
E. Teachers and their responsibilities profession in the same manner as they themsehas wi

"Whoever adopts teaching as a profession assumiés be treated; (ii) Speak respectfully of othercteas
the obligation to conduct himself / herself in actemce and render assistance for professional betterngit;
with the ideal of the profession. A teacher is ¢canly ~ Refrain from lodging unsubstantiated allegatiorairagf
under the scrutiny of his students and the socigty colleagues to higher authorities; and (iv) Refriiom
large. Therefore, every teacher should see tha¢ tise allowing considerations of caste, creed, religiaae 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 tdcaieu H. Teachers and authorities

among students must be his/her own ideals. The reachers should: (i) Discharge their professional
profession further requires that the teachers shbel | oqhonsibilities according to the existing rulesd an
calm, patient and communicative by temperament angynere to procedures and methods consistent veih th
amiable in disposition. profession in initiating steps through their own

Teachers should: (i) Adhere to a responsible patterinstitutional bodies and/or professional organadi for.
of conduct and demeanour expected of them by thghange of any such rule detrimental to the professi
community; (i) Manage their private affairs in anmer ~ interest; (ii) Refrain from undertaking any other
consistent with the dignity of the profession;)(Bieek to employment and commitment including private tuision
make professional growth continuous through stutty a and coaching classes which are likely to interfeith
research; (iv) Express free and frank opinion bytheir professional responsibilities; (iii) Co-optran the
participation at professional meetings, seminarsformulation of policies of the institution by acte
conferences etc. towards the contribution of kndgée  Vvarious offices and discharge responsibilities Wwisoch
(v) Maintain active membership of professionaloffices may demand; (iv) Co-operate through their
organizations and strive to improve education and@rganizations in the formulation of policies of tbener
profession through them:; (vi) Perform their dufieshe  institutions and accept offices; (v) Co-operatehvitie
form of teaching, tutorial, practical, seminar andauthorities for the betterment of the institutide®ping
research work conscientiously and with dedicat{giij  in view the interest and in conformity with dignity the
Co-operate and assist in carrying out functionatirg ~ 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 appitica  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 colleg@rounds 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] I.  Teachers and non-teaching staff
"Teachers should: (i) treat the non-teaching siaff
F. Teachers and the students colleagues and equal partners in a cooperative

"Teachers should: (i) Respect the right and digoity u_pdertakjng, within every .e_ducational ins_titutiogxld
the student in expressing his/her opinion; (i) Deatly (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; (ii) Recognize the difference ptitade J. 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 podies and organizations, that institutions mamtai
their attainments, develop their personalities anthe  contact with the guardians, their students, sepdrts of
same time contribute to community welfare; (V)their performance to the guardians whenever negessa
Inculcate among Students SC|ent|f|C OuthOk anqbeeB and meet the guardians in meetings convened for the

for physical labour and ideals of democracy, psio  pyrpose for mutual exchange of ideas and for thefite
and peace; (vi) Be affectionate to the studentsratd of the institution.” [1]

behave in a vindictive manner towards any of them f
any reason; (vii) Pay attention to only the attantof _
the student in the assessment of merit; (vii) Make

themselves available to the students even beyogid th . . ; o
class hours and help and guide students without a blic service and strive to keep the public infedrof

remuneration or reward; (ix) Aid students to depedm '€ €ducational programmes which are being proyided
understanding of our national heritage and nationdii) WOrk to improve education in the community and
goals; and (x) Refrain from inciting students again strengthen the community's moral and intellectifat |

other students, colleagues or administration." [1] (i“). Be aware of social problem_s and take parsitch
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

Teachers and society
" Teachers should:(i) Recognize that education is a
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activities and shoulder responsibilities of puldftices; A relaxation of two hours in the workload may,
(v) Refrain from taking part in or subscribing to o however, be given to Professors who are actively
assisting in any way activities which tend to préeno involved in extension activities and administratigh
feeling of hatred or enmity among different minimum of 6 hours per week may have to be allatate
communities, religions or linguistic groups butiaelly  for research activities of a teacher." [1]

work for National Integration." [1]

V ACADEMIC PERFORMANCE INDEX

IV' TEACHING DAYS AND WORKLOAD Based on the teacher's self-assessment, academic
Within University Grants Commission regulations performance indicators (APIs) are proposed in
[1] there is prescribed many other aspects of fegch recruitments and career advancement scheme (CAS)
work and activities, as well as regulations regagdi promotions of university / college teachers and is

payment and leave (off-duty times) causes (likegrganized in three categories:
attendance to symposium, child care etc.) and allow Category | - teaching, learning and evaluation
number of days. related activities

e Category Il - co-curricular, extension and

L. Teaching days professional development related activities.

"The Universities/Colleges must adopt at least 180
working days, i.e. there should be a minimum of 30
weeks of actual teaching in a 6-day week. Of the
remaining period, 12 weeks may be devoted to The minimum API score required by teachers is
admission and examination activities, and nondifferent depending on categories, levels of praomot
instructional days for co-curricular, sports, cgleday, and between university and college. The self-asserss
etc., 8 weeks for vacations and 2 weeks may bgcore is based on verifiable criteria and is firedi by
attributed to various public holidays. If the Unisity the screening/selection committee.
adopts a 5 day week pattern, then the number oksvee
should be increased correspondingly to ensure
equivalent of 30 weeks of actual teaching with da§

e Category Il - research and academic
contributions.

TABLE Il. CATEGORYIACTIVITIES AND APISCORES

week." [1] — :
§.No. Nature of Activity Maximum Score
TABLE I. TEACHING DAYS IN INDIA ACCORDING TO UGC 1 Lectures, seminars, futorials, practicals, confact hours a0
' [1] ' Underiaken taken as percentage oflciures llocated® :
Lectures or ofher teaching dufies in excess of the UGC
Number of weeks: 6 Number of weeks: 5 2 oS 10
day a week pattern day a week pattern - - - —
Preparation and Imparting of knowledge  instruction as
Categorization University | College | University | College ] per curriculum; syllabus enrichment by providing 0
Teaching and Learning | 30(180 | 36(180 | 36 (180 aﬂd”"”a'f??"”m‘“?“”e”‘? : .
Process (180 days) days) days) Use of partiipatary and innovafive teaching-leaming
daysjweeks | ks | weeks | weeks 4 methodologies; updating ofsubject content, course i
Admissions/Examinations | 12 10 8 g |n|pr0}remeﬂte:;. — : :
preparation for Examinafion duties (Invigilation; question paper setiing,
Examination ] evaluationfassessment of angwer scripts) as per i
Vacation B 10 5 5 EL)
Total Score 125
Public Holidays 2 2 2 2 Minimum API §core Required 75
(to increase and adjust
teaching days
accordingly) TABLE lll. CATEGORY Il ACTIVITIES AND APl SCORES
Total 52 52 52 52
§.No. Nature of Activity Maximum Score
Student refated co-curicular, extension and field based
M. Workload 1 actviies (such a5 evtension work fnrough NSSINCC 2
"The workload of the teachers in full employment al]do‘.herchalme\s,Cultl\ra\ai:'.i'v'i'.ies. EU!)JQENE‘&IEG
should not be less than 40 hours a week for 30 mgrk E‘;ﬂ?ﬁhiﬂfﬂ‘ﬁ”&”r'g’:gfﬁg;ﬁ'é”ﬁmna T
weeks (180 teaching days) in an academip year. It ) departmemandmsp:itutiown :hroughnanicgipa:ivon. n 5
should be necessary for the teacher to be availabk atateic and adminsiraive commitees and ’
least 5 hours daily in the University/College fohigh Tesponsiiis.
necessary space and infrastructure should be mavid Professional Development activties (such as
by the University/College. Direct teaching-learning Particpaton in seminars, conferences, short tam,
process hours should be as follows: 3 fraining courses, talks, lectures, membership of 18
associations, Cissemination and general aricles, not
» Assistant Professor 16 hours covered in Category Il below)
Minimum API §core Required 15

* Associate Professor and Professor 14 hours
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Category Il -research and academic contributions TABLE VI.

have several subcategories:

Research publications
Research projects
Research guidance
Training courses / Conference papers

TABLE IV. CATEGORY lIl -RESEARCH PUBLICATIONS [1]

level and

SNo. |APls Engineering/Agriculture/ Faculties of Languages Max, points for
Veterinary Arts/Humanities/Social University and
Medical ibrary/ Physical | college teacher
Sciences educ position
Research Papers Refereed Journals * Refereed Jounals® 15/ publication
published in: Non-refereed but recognized Non-refereed but recognized
and reputable joumnals and and reputable jounals and 10/
periodicals, having ISBNASSN | periodicals, having|ISBNISSN | Publication
numbers. numbers.
Conference proceedings as full | Canference proceedings as full
papers, etc. (Abstracts not to be | papers, efc. (Abstracts notto | 10/ publication
ma included) be included)
W (B) | Research Publications | Text or Reference Books Text or Reference Books
" 50 sole author,
(baoks, chapters in Published by Intemational Published by Intemational 10 fchapterinan
books, other than Publishers with an established | Publishers with an established
edited book
refereed jounal articles) | peer review system peer revigw system
Subjects Books by National Subject Books by / national 25 Isole author,

level and

Central Govt. Publications with
ISBN/ISSN numbers.

Central Gowt. Publications with
ISBN/ISSN numbers,

and 5/ chapter in
edited books

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

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

15 sle author,
and 3/ chapter in
edited books

Chapters contributed to edited | Chapters contributed to edited | 10 /Chapter
knowledge based volumes knowledge based volumes

published by Intemational published by Intemational

Publishers Publishers

Chaptersin knowledge based | Chapters in knowledge based | 57 Chapter

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

volumes in Indian/National
level publishers with ISBN
N1SSN numbers and with
numbers of national and
international directories

TABLE V. CATEGORY IIl - RESEARCH PROJECTS AND
GUIDANCE [1]

1 {C) RESEARCH PROJECTS
WHC) (i) | Sponsered Projects (a) Major Projects amount Major Projects amount 20 Jeach Project
carried out/ ongoing mobilized with grants above mobilized with grants above
30.0 lakhs 5.0 lakhs
(b} Major Projects amount Major Projects Amount 15 leach Project
mobilized with grants above | mobilized with minimum of Rs.
5.01akns upto 30.0012khs | 3,00 lakhs up to Rs. 5,00 lakhs
(c) Minor Projects (Amount Minor Projects (Amount 10/each Project
mobilized with grants above mobilized with grants above
Rs. 50,000 up to Rs. 5 lakh) Rs. 25,000 up fo Rs. 3 lakh)
II{C) (ii)] Consultancy Projects | Amount mobilized with Amount mobilized with 10 per every
carried out/ongeing | minimum of Rs.10.00 lakh minimu of Rs. 2.0 lakhs Rs.10.0 lakhs and
Rs.2.0 lakhs,
respectively
Completed project Repart 20 feach major
| Completed projects projfect Report Completed project report project and 10 /
I (C) i) (Acceptance from funding \ :
Quality Evaluation (Accepted by funding agency) | each minor
agency) project
Major Policy document of ‘Jenvgf;uctn Sﬁgfnm
W{C) | Projects PatentiTechnology transfer! Govt. Bodies at Central and - /5% leach
(iv) Outcome / Quiputs Product/Process State level fw Intemationsl
level,
1l (D) RESEARCH GUIDANCE
:I‘I) O e Degree awarded only Degree awarded only 3 Jeach candidate
(D) (i) | PhD Degree awarded Degree awarded 12 n’g;‘;g
Thesis submitied Thesis submitted 7 leach candidate

CATEGORY Il - COURSES AND CONFERENCE

PAPERS [1]
II(E) TRAINING COURSES AND CONFERENCE /SEMINAR/WORKSHOP PAPERS
Refresher courses (a) Not less than two weeks (a) Mot less than two weeks
20feach
Methodology duration duration
workshops, Training,
Teaching-Leaming-
e Evaluation Technology
0 Programmes, Soft ]
Skills development (b) Ona week duration (b} One week duration 10/each
Programmes, Faculty
Development
Programmes (Max: 30
paints)
e Papers in Conferences/ | Farticipation and Presentafion | Participation and Presentation
il Seminars/ of research papers (oral/poster) | of research papers
workshops ete.** in (oraliposter) in
a) International conference a) Intemnational conference 10 each
b} National b) National 7.5 {each
¢) Regional/State level ¢} Regional/State level 5 leach
d) Local -University/Callege d) Local University/College | 3/each
level level
IIE) Invited lectures or (a) International (a) Intemational 10 leach
(iv) presentations for
conferences/ /
symposia
(h) 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]

e 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]

VI REQUIRED API SCORE POINTS FOR

UNIVERSITY AND COLLEGE TEACHERS PROMOTION

ap

Table VII presents minimum points per year or
pointment period for university teachers, whibblE

VIII presents minimum points per year or appointmen

pe

riod for college teachers.

TABLE VII. API MINIMUM SCORE FOR UNIVERSITY

TEACHERS [1]
APPENDIX - Il TABLE - II (A)

MINIMUM APIS AS PROVIDED IN APPENDIX - Ill TABLE | TO BE APPLIED FOR THE PROMOTION OF TEACHERS UNDER CAREER
ADVANCEMENT SCHEME (CAS) IN UNIVERSITY DEPARTMENTS, AND WEIGHTAGES FOR EXPERT ASSESSMENT

Assistant Assistant Assistant Professor | Associate Professor | Professor (Stage 5)
Professor/ Professor/ (Stage 3) to (Stage 4 to | to Professor (Stage
equivalent cadres: | equivalent cadres: | Associate Professor/ equivalent | 6)
(Stage 1to Stage | (Stage 2 to Stage 3) | Professor’ cadres (Stage 5)
2) equivalent cadres
(Stage 4)
| | Teaching-learning,
Evaluation Related 75/Year Thlyear Tolyear T5lyear Tolyear
Activities (category )
II" | Co-curricular, Extension
and Profession related 15/Year 16/Year 16/Year 15/Year 15Year
activities (Category II)
Il | Minimum total average
annual Score under 100/Year 100/Year 100/Year 100/Year 100/Year
Categories land II"
V| Research and Academic 10rvear Ai¥ear i¥ear Aovear S0Year
Contribution (Category Ill) 4D/assessment ( (120
- period) Period) period) period) period)
o - e -
Expert Assessment Screem[wg Screening Selection Commitiee Selection Commitee | Expert Commitee
System Commitiee Committee
7 - ~Conih
v fercenlaue D\s.nbuhfm of 30% - Confribution to 50% - Contrbution to
Weightage Points in the Research
N Research. 50% - research.
Expert Assessment (Total | No separate points. | No separate points. | 50% - Assessment of
30 % - Assessmentof | 50 % - Performance
weightage = 100. Minimum | Screening Screening domain knowledge
N domain knowledge and | evaluation and other
required for promotion is committee to verify | committee fo verify | and teaching
teaching practices. credential by referral
50) AP scores APIscores practices. .
20 % - Interview procedure
20% - Interview
performance
performance
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TABLE VIII. API wgl\“éld'\é'RSSCCl)RE FOR COLLEGE APl points for each of three categories (teaching,
(1] professional work and research) for university and
APPENDIX - I TABLE 1) college teachers in India. Some rules are presented
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)
! : : regarding minimum scores for category | and 11 poiiit
P || suge 3 10 s | moeso monaon n| - WOTK SCOTE calculation in category Il
equivalent cadres | equivalent cadres: | Professor/ equivalent | Colleges (Stage 5) as per
Stage 1 to Stage 2: | Stage 2 to Stage 3 | cadre (Stage 4) assigned posts |t has been shown that API SCOI‘e |S Calculated for
Teaingearing, Baiaion | Jsear 5o Taear Toiear each year and for each assessment period. Forrsityve
Related Activities (Category - 1) .
and college teachers first and second categoryatre
L e feta st e mandatory, i.e. score for category | and Il arewdaked
(Categoy -1 together and minimum of 10 points is needed fos thi
I | Miimn ofa average annual | 100/Year 100/Year 100Year 100Year . .
St s ) sum. This shows that teacher could be engaged in
Voo G | et | St | e teaching, but also in professional and administeati
period) period) (45/assessment period) | (60/assessment period) . . . . . .
work which also is appropriately counted. Still,jondy
e — e e P— of points is related to teaching activities. Regayd
‘jercemageD\slnbuuono’f - 20% - Contribution to 30% - Coniribution to reseaI’Ch aCt|V|t|eS, they are mandatory and m|n|mlﬂm
v fses‘gg;:?:nto'lrgsamgzr\:;zzl No separate points. goseoaratepeims Eﬂeﬂie-a::sessmentof gneﬂfne-a.rt\cs"sessmemm 10/20/30 pOIntS |S needed |S fOI’ aSS'Stant teaﬁb‘er
100. Minimum required for Sereening committee sereenng - | domain knowledge and | domain knowledge and h
promotion is 50) to verify API scores Z?’r‘wmee\cvemy teaching practices. feaching practices. eac year
Seores 20% - Interview 20 % - Interview
Final conclusion is that great majority of API pisin

is related to teaching engagement. Additional
VIl CONCLUSION administrative and professional work is not mandato
but is considered for API points. It is also poksifor
mteaching staff member not to be engaged in teaching
9 process, but in professional and administrative kwor
till, research work is mandatory for any type afrkv

In this paper we presented regulations fro
University Grant Commision of India regardin
qualifications requirements for recruitment andeear
advancement of higher education institution stal

(teachers, principals, librarians etc.). We presgather engagements.
important aspects of quality of teaching staff warlich
as code of professional ethics. Important factat th REFERENCES
influence quality of teaching staff work is teadhithays [1] University Grants Commission in India‘Regulations on
organization and workload. minimum qualifications for appointment of teachersd other
academic staff in universities and colleges andsues for the
Quality of employees at higher education in India i maintenance of standards in higher education”, Gazif India,

measured by API (Academic Performance Index) score. ~Partill, Sector 4, 2010. _
We presented the model of API score points calcudat [2] Gujarat state self-appraisal form for AP| (acadepsdformance

We also described minimum requirements regarding g‘gei‘)SET;%’ZQSJK’;[?,E%ET&QSE(‘SQ& :é?her’ reiNews/
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RELATION BETWEENCONTEMPORARY
PHILOSOPHYAND PEDAGOGY
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Martin Buber University, Faculty of Philosophy, Rat, Kerkade, Netherlands
filozofesa@hotmail.com

Abstract: In a world of rapid changes and increasiy  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 D€, 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 hiStOI’y of phI|OSOphy in the famous concepts of democracy was important to the Greeks’ paideia’

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

pedagogy which is a teaching approach that is basédthe and made him capable for _entering thef society.

discourse of understanding the way power operatesni This step was not about learning mechanical tasks,

educational institutions and the constant cultivatn 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 ) o _ _
sociology, because they are new, young social Learning and teaching is the first practice of
sciences and their history is the history ofPhilosophy in a form of giving the knowledge not
philosophy. In XIX century, razing of positivism just as the facts that sho_uld be remembered_, but as
and scientism pushed away philosophy and it§uth that has to be discovered. The being of
historical and cultural role for the civilizatiom@ Philosophy, its very essence is a dialogue and it
the human knowledge. It was metaphysical@s to be told to the others. Philosophy is an
knowledge that was not useful, not pragmati@tt€mpt to rgach indefinite universe through the
enough for technological world of I|m|teql medium 'of. language _and that’s why
industrialization. The history of philosophy is atéaching about it is not possible without two
place where researchers of education can alwafd€ctions, without thinking, reflecting and
look for ideas, normative concepts and wher&onceiving the truth.

questions about real purpose and the essence of phjlosophy of education is the area of “paideia”
education can be raised. The beginning aboyl] ruiscio as way for performing education by
thinking of what education can be is in the Vfinding and learning about virtue, “aretépets.
c.b.Ch. in anthropological period when Socrateghis task couldn't be fulfilled without ethics in
gave the base of ethics in the famous identificatiotyo different senses; as a branch of philosophy,
of virtue and knowledge. Unlike sophists, Socrategheoretical knowledge which describes practical
was trying to reach the base principle of true, agehavior and gives normative concept of virtue
“aletheia”, not just the victory in the dialoguehel  and good and evil. It was possible only in the
aim of education is to find out how to be moresynthesis of ethical, economic and political life i
perfect in intellectual and ethical sensethe concept of practical science in Aristotle’s
Knowledge is Good, a virtue, and evil isclassification of sciences. Also as a kind of
ignorance, and the teacher have to show studegkperience that can be reached only by practical
how to get better. Education is a part of practicajole-model example. The teacher is teaching by
Greek life in which ethics, economic and politics,theoretical presumptions, initiating the critical
“bios praktikos”, have form of a unity with thinking in pupil's intellect, but also showing him
theoretical and poetic ways of living. Education ishow to express rhetorical skills, how to
not individual matter, but the very important taskcommunicate with the others, how to make
for community, it is changed with its developing difference between good and bad choices. Greek
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paideia is the idea of perfection, of excellenceBelieving in student’s knowledge, asking right
Paideia was very close to religion, and teachinguestions, giving support for critical thinking,dan
about the way to achieve ethical consequencdsading pupil in the self-confidence introducing of
from it. This ideal was guided by the concept ofvirtue. All of these, and more, are the proper focu
Greek Gods; they were so close to humans, theyf the Socratic questioner. As a tactic and
fall in love with humans, fight, they envy, andyhe approach, Socratic questioning is a highly
are so imperfect, and in the same time they ardisciplined process. Virtue is knowledge, and you
Gods. People can even see the mountain of thaian find out how to be more perfect in intellectual
existence, and the message is clear, you can bed ethical sense. Evil is ignorance, you just don’
more perfect, as you look at the ideal form ofknow how to get better. The aim of teaching is to
mankind, the God’s form as an ideal. Religion is alevelop the inner space of good choices by
powerful force for a young being to receive valuedistening to conscience, Socratic ‘daiamonin”.
of one society together with the moral normsTeacher is a leader in discovering inner self, tgno
Religion, culture and politics are the natural ferm se auton”, highest wisdom, and maybe, the most
of Greek “habitus”, and if we analyze the reasondlifficult one. The teacher has the obligation to
why Socrates was accused for spoiling the youtlgwake the need for discovering the truth not as
we can see that the main allegation is disresgdect finished and closed fact, but as a dialogical pgece
the Greek official Gods. Paideia is the culturalof dialectics.
e o e Coninled oo e SSNeraonS: piao s the role model of phiosophicl
eacher-student relationship in which love for

ﬁﬁéns\):tzrsl;rtoﬁgaglgﬁgug? (I)Tjrao\:\ilai% trllaég/:/aes Le:\t]visdom is the passion for knowledge as truth, and
gin. Ehe teacher is the indefinite filed of inspiration.

mean that we should consider European culture . . . . .
P %sros, as spiritual love is a passion which gives a

Cultures of he world a5 connected, infloenced, angPl 118 ¥ngs o 1 i the immortal, eternal vbr
: ' f ideas. He developed dialectical skills as a”

ﬁ;’sttr;?m'(;:]; L?;g::lltt;r; ISOtrr:]?nﬁlr?;[g;i/ioorI gzrz)\ﬁﬁqg] rainbow that connects people and Gods” this false
y P nd true world, as a “Prometheus fire” that can

0]; o dLnle[;[\l/Jsl tr ;f?ilgtlgp Snr;fignsbestg feesn :gsl S zr:]oﬁelp to reach the other world of real ideas in the
P ’ , groups andy " opiective idealism, is dialogic in which

e i IS vougn comversaton “dilegesthal_dscussin
LT o comes to the essence of every thing in every
of culture as cultivation of young souls, it is yer

important to see the differences in goals in Vaiouparticular case trough the search for general in
P 9 thinking, universal ideas. Words are just the tools

hilosophical concepts. Good examples for thi S
Eulturalp need of Zystematic knovF\;Iedge ancT'OI the essence, and language is just an approach
o the knowledge of unchangeable objective truth.

teaching about it in Greek philosophy are L .
. Socrates gave the tools for fighting the sophists,
Academy and Lyceum,[3]. They are considered aﬁony and majeutic, giving birth to ideas, as a

first universities because of organized exploratiorgpiri,[ual nurse. Plato constructed ideal Republic

e o, 1 socl e, 38 whih shoul be qoverned by hose wo e te
world. The foundation o? Plato’s ar)\/d Aristotle’s most educated because they have wisdom and
’ intellectual and ethical characteristics. Plato saw

theory of education is possible only if we ConS'deréducation as the key to creating and sustaining his

the meaning of Socratic principles for pedagon"Republic”. The power of knowledge makes the

Socrates had an ideal _ped_agoglcal method, ‘fyo ifferences between people and social classes.
already know and my aim is to help you to give

birth to your knowledge”. This procedure is Reaching the perfection is a cardinal Greek
“majeutic”, as a form of “dialektike techne”. ideal; it is possible by knowledge of the virtue.
Socratic ideal pedagogical assumption is thafhe purpose of teaching is to let the student to be
student always knows, the teacher needs to help more perfect then the teacher, true teacher is
giving and releasing understanding of complexeaching with the hope that student will be better
world. The aim of dialectics in Socratesand that will have more creativity. If student
philosophy of education is to make the innerchallenges teacher’s stand point, it is the sigt th
change, to improve in ethical and intellectualown reflection, and freedom of ideas, and the
sense. Teacher should take a part of Socratid spifourage to see the truth is more important then the
in every place where teaching takes its formstespect of the authority. It can be seen as fshf
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of critical pedagogy as an attempt to questiortonscious, to produce inside its own existence and
domination and the beliefs and practices thateflection. The aim is to find out what knowledge
dominate. It is a root for all teaching approacheseally is as an absolute knowledge in subjective
for theory and practice of helping students achievepirit. This means that he sees the same
critical consciousness. educational development outlined above in the
unfolding of human history. It would seem that the
Il TRANSCENDENTAL EDUCATION rationality of the west marks the highest
Kant was interested in the whole education as axpression of human development that the world
concept of general culture, a true education shouldas seen. Late twentieth century western
supply a human being with the discipline, culturephilosophizing has largely rejected such a view,
prudence and moral training. The main aim inrejecting in particular its racist and imperialist
treating other people is our principal moral duty t overtones that ‘west is best’ as Europocentic. The
respect others as our aims, not means. Weulture is written by those who are ‘white, dead
wouldn't do to somebody something that wemasculine’, and that all other worldviews are
wouldn't like to be done with us. Knowledge hasunderdeveloped, without spirit and knowledge.
its limits, human mind is restricted to experience,
but as practical moral beings, with our free will, I NEW TEACHING APPROACH IN CRITICAL
we can be our own masters. That is the meaning of PEDAGOGY
human freedom, as a postulate of our doings and Critical pedagogy, as a part of philosophy of
moral behavior. Kant holds that self-consciousnessducation, is a teaching approach that removes
differentiates human beings from animals and islominant myths in education, challenge
hence the source of human dignity. Human beingdomination presented in the role that teacher have.
have a free will and are not determinate byt is a theory and practice of helping students to
sensuously inclinations. His pedagogy wouldbreak traditional clichés and achieve critical
require that one address the consciousness of thensciousness. Who are the architects of critical
human being. Education has to answer the famoysdagogy today? Paulo Freire [5], the most
forth question:” What humans are?” and thecelebrated critical educator [6] Ira Shor [7], with
answer is:” Humans are amphibolic beings; fromhis “student centered” [8] pedagogy, Joe L.
one side they are in the area of sensitivityKincheloe [9] with the concept of multicultural
“aistheton”, natural causes, humans as biologicaducation, Peter Mc Laren [10] as the agent of
beings, and from the other side, they are thegdart radical hope etc. Those authors are connected with
intelligible world of eternity, ideas, freedom. the idea that praxis of education involves engaging
Pedagogy should keep both sides of human natune a cycle of theory, social context, and the
in the process of education for metaphysical angolitics. Education is never a neutral processs it
physical a priori transcendental knowledge. an instrument for forming obedience, oppression
As a teacher Hegel combined an interestin nd apolpgy fo_r thg present system. There is a lot
f Marx ideas in this critical views in a way that

mixture of what we would call traditional and critic of global capitalism is getting modern again
progressive ideas. “For those attend our school WE the gresult gf the cri%es gThe needg for
expect quiet behavior, the habit of continuou§ '

attention, respect and obedience to the teacheEngfmmatIon of the world, formulated in “11.

esis of Feurbach” is asking philosophers not just
and a proper and seemly conduct both towards . ! .
these and their fellow pupils.”[4]. Hegel didn’tdIO interpret the world, but to change it [11]. lis h

demand iron discipline, but he thought that th ,White Terror and Oppositional Agency” Peter

hilosopher at least has the riaht to ask of thiC Larren implies that educators need to examine
b b 9 a?itically the development of pedagogical

reader to keep his own thoughts quiet until he ha . :
gone through the whole. Silence is necessary p scourses that demonlze Other's who are different
through transforming them into absence or

of thinking as a preparation for thinking, listegin peviance). Critical multiculturalism calls serious

's a key for dialectical movement as an effort o ttention to the dominant meaning systems readil
independent reflection. Philosophy of education i§He! g sy iy
vailable to students and teachers, most of which

a science or philosophy that is education and it ig

understandable only by the development o re ideo_logica_lly_ stitched ir_1to the fabric of
particular parts of Hegel's system. Education is estern imperialism and patriarchy. It challenges

process in which, from the view of general spiritmeanlng systems that impose attributes on the

as a substance, substance is giving itself self-)ther under thg direction of sovereign s!gnlflers
and tropes. White groups need to examine their
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own ethnic histories so that they are less likely tcompeting ethical claims. While they have to
judge their own cultural norms as neutral andnake individual determinations of what to do in
universal. Critical pedagogy needs to hold ahese particular circumstances, they must
nonreductionist view of the social order that isconcurrently deal with what John Goodlad calls
society needs to be seen as an irreduciblihe surrounding institutional morality. A central
indeterminacy. The social field is always open andenet of critical pedagogy maintains that the
we must explore its fissures, fault-lines, gaps andlassroom, curricular, school structures teachers
sciences. Power relations may not always have enter are not neutral sites waiting to be shaped by
conscious design, but they have unintendedducational professionals. While such
consequences which define deep structural aspegsofessionals do possess agency, this prerogative
of oppression even though every ideologicals not completely free and independent of
totalization of the social designed to fail. decisions made previously by people operating
Resistance to such domination  meansvith different values and shaped by the ideologies
deconstructing the social by means of a reflexivand cultural assumptions of their historical
intersubjective consciousness — what Freire termsontexts. These contexts are shaped in the same
“conscientization”[15]. It is a beginning of a ways language and knowledge is constructed, as
revolutionary praxis. We also need to create newistorical power makes particular practices seem
narratives, new border narratives, in order taatural—as if they could have been constructed in
reauthor the discourses of oppression in polifcall no other way.", [14].

subversive ways as well as create sites of

ossibility and enablement. Critical social theor Kincheloe lists the basic concerns of critical
P y ' ypedagogy; all education is inherently political and

of locating libratory praxis in the realm of a¥j1|| pedagogy must pe aware of this _con'dition. A
diachronic as something to be resolved inSOC'aI. and educational vision of_ justice and
transforming the educators to agents of radic quality should ground all edycanon._ I_ssues of
hope [13] ace, class_,. gender, sgxuallty, rellglon, and
' physical ability are all important domains of
Curriculum reform requires teachers tooppression and critical anti-hegemonic action. The
interrogate the discursive presuppositions whiclalleviation of oppression and human suffering is a
points at their curriculum practices with respect t key dimension of educational purpose, and that's
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 oéth place where student can question all positions,
Western high-status knowledge. Educators woulthcluding  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 theeducational institutions to perpetuate privilegd an
multiplicity voices in classrooms and creating ato  subjugate the marginalized. Scientific
dialogical pedagogy in which subjects see otherknowledge can often be used as a basis of
as subjects and not objects. Inherent superiofity mppression as it is produced without an
the West and whiteness is something that needs &ppreciation 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 gaxi
cultural transition — linguistically multivalanced
spaces of intercultural dialogue. Joe L. Kincheloe IV: CONCLUSION
helps us understand the central dynamics of In a world of rapid changes and increasing
critical pedagogy: “Advocates of critical pedagogydiversity, the need for an active, informed and
are aware that every minute of every hour thatesponsible education is greater than ever. In
teacher teaches, they are faced with complesecent years, events experienced and changes
decisions concerning justice, democracy, antbking place across the world has challenged both,

10
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educational theory and philosophy of educationassertiveness, teamwork and co-operation,
What is required are new forms of education tha¢quality, freedom, justice, are the foundation of
prepare learners for actual involvement in societyphilosophical ideas and virtues.

Forms of education have to be practical and Lo -
theoretical, rooted in real life issues, affecting& These normative ideas of critical pedagogy

learners and their communities, and taught through ... also some challenges in the factual world of
! g day. We have to face up to the greatest tensions

participation in_community life as well as troughand still better, overcome them. While these
the formal curriculum. The need to provide Sucr{ensions are not new, they will be of core

teaching presents important challenges for thﬁ‘nportance for the problems of the future. The

teaching profession. It_means Iearnln_g new form?ensions concern the following issues; between
of knowledge, developing new teaching methods

finding new ways of working and creating nengobal and cha!, general anq individual, long and
forms of professional relationship — both withShort tg(m thinking, the tradlt_lonal and thg modern
colleagues and with learners. It emphasizethe spiritual and the materlfa_l etc. It’_s important

' that people become world citizens without losing

Lena:jC:rIthan dﬁﬁsedofonhisigrrifgt :f;?grsns Ovﬁ:itiégﬁheir local roots. Besides economic globalization,

. 9 . y ' there are some good points of cultural
thmkmg a_nd skills teachl_ng as well as knowled_ge lobalization as an opportunity to answer the
transmission, cooperative and collaborative’

working rather than isolated preparation question of the validity of the dominant

rofessional autonomy instead of dependence (’)Europocentric myth. - Culture _is ~ becoming
P . y P |Hcreasingly globalized, it is important to keefi fu
central diktat. It requires a change in how we

: , , . é)otential of tradition and to affirm local,
perceive learning, from an ideal of learning a

teacher-centered to learmning throuah experienc marginalized voices. We are living in a world that
9 g P fs overflowing with short-lived news and emotions

Feaggﬁgﬁzzn' r?j}iﬁgcgk_ggﬁiﬁgtaegng' Ifn O?/&?e%cfwhich serve in providing a permanent illustration
S ’ 9€%5f the current problems. Public pressure is fot fas
based orientation has to be replaced by o

o . Nenswers and ready-made solutions. This is not
emphaS|z_|ng learner involvement, a broa_der rang8ood circumstance for education of young people
of teaching methods and a more skllls-'base ey begin to think superficially, they don’t have
approach. Critical pedagogy requires a list o

skills, knowledge and values both for teachers an ime to read anymore, they have no patience to

students. The list of those competences is alrea gsten, reflect and think. -Challenges of new
built in the tradition of human and social sciences chnologies makes young people more different

especially in the history of philosophy. Skills asthen the young's of the last century. Tegchers
critical thinking, problem solving .decision- should  adapt o those changes cultlve_mng
making interculthral sensitivity are tr'1e tools for autonomy of thinking, and at the same ftime,

! Fevelopment of deep, reflected thoughts.

e et eutercredble _expansion of knowlecge and the
Juag g %apacity of people to learn, new areas of

see the problem, articulate it and solve it, navée knowledge are permanent challenges for self-

it, to negotiate collective decisions, to see issueknowledge for physical and mental well-being
from other people’s point of view with empathy.land for developing better understanding of the

Teachers, together with students in a Socratlﬁatural environment. Main objective of education

dialogue, should research facts not as taken f Bday is to encourage everyone to take action in

g;a\tl?g\e/\(/js, w:haévggmsat?gﬂ\;e?eﬁﬁgri[[?csllfrgglzgiigﬁ'ntsaccordance with their traditions and convictioos, t

Knowledae becomes the process. not the power respect pluralism. People today are in a state of
Bacon rgferred Informa?'on al ’a S hasp to Be%nfusion and feel torn between globalization, the

- normat ways . effects of which they can see and sometimes are
opened for questioning in order to avoid dogmanT:

concents. Critical pedado is a philosoohica orced to bear, and the search for their roots.
PIS. pedagogy P P ritical pedagogy must rise to this challenge more
movement that assumes knowledge as

development in which students see the history o en ever before. Education is at the core of

ideas as a whole svstem of constant chanaes a grsonal development and the community. Its task
y 9 to make it possible for each and everyone of us

the impacts of those to social and political [#d. tq develop our talents to the full and to reach our

those values, openness, respect for cultural ar%eative potential. These examples of educational

social differences, trust and honesty, commitmen : . ;
to truth, respect for self and others, tolerancel, eas from the field of history of philosophy make

11
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the possibility for a philosophy of education as dd
new branch of philosophy grounded in our owne
past, in the history of our civilization. This
research tried to present the possibilities and
challenges for philosophy of education today with

the look back to history of philosophy and famou

theories of education and in some aspects
critical pedagogy today. Philosophers of education
have the purpose of fostering dialogue and

support exchange of

ideas,

t

i

information an

i

experience which will expose the use of critical

and

reflective intelligence

in the search for

solutions to crucial problems in education and

culture. Philosophy is always open for free
exchange of ideas, not just as a closed system P

finished knowledge with unchangeable borders
with beginning and with the end, but as an attempt

to

reach indefinite diversity of human

understanding.

(1

(2
(3]

(4]
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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 the most basic level involves the se of
ICT in formal academic education. In this paper are ! M Involv u

compared students' ICT competence of the study groupf mU|tim§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 jnformation 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 studentsni the CI’I'FIC&I thm'k'ng and appllpatlon skills in theeus
use of certain computer programs and Internet seatt are of information communication.

evident. The research results are useful to us asrcicular . . . .
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 irof educational institutions at all levels - both
2000, has set a strategic goal for the Europeayertically and horizontally - to exchange
Union: to become the most competent and mosiformation, 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 o
Training 2010." (Barcelona, 2002.) included the In the context of globalization, ICT

information and communication competence in &ompetenqes have a specu_':ll _place. Complex and
list of basic competencies. At the EU level iscontroversml process of bU|.Id|n.g t.he world as a
expected to implement such generic competencié@hOIe by creating a global institutional structure
outlined in the national curricula. and globa_l cultural forms, ma"?s _the ICT
competencies necessary. Globalization as a
Modern educational curricula[1l], which are process of democratic unification requires the
developmental, humanistic and open, as expectegitten 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 asgkills to use ICT and to understanding and
integrative approach, the individual features see(de)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 band social level, it is necessary to create a
accompanied by appropriate evaluation criteria. "learning space" (Learning Spaces) as a supportive

Information literacy is a prerequisite for environment that enables interactive content and

informatical literacy, which involves the confident €ationships ‘of participants. Learning = spaces
and critical use of Informatical Communication'€Presenta Kind of Interactive mosaic that respect
the uniqueness of the individual in the digital
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networked world, respects their needs anaf 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
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 knowledgeghe 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 ta
lifelong learning. Their ability to learn will béxeir
biggest advantage." [11]

Il RESULTS AND DISCUSSION

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%.
I RESEARCH METHODOLOGY TABLE |.
The objective of this study is to determine the Regulary Sometimes Never
experiences, attitudes and achievements DPfpedagogy 115 56 24

students of pedagogy and preschool education {in
the field of ICT, Faculty of Mathematics and

Science Education - University of Mostar.

This study included 303 randomly selected At FMSE, Mostar, depending on study year and
students: 195 students of pedagogy and 10&udy group, 34% to 60% of students are from
preschool students, undergraduate study. TakinQroatia. In comparison with the available data on
into account the likelihood that patients enter thénternet use in the population in Bosnia and
study sample, it has the features: a convenienterzegovina (54%) and Croatia (66%, N = 1000
deliberate and stratified. Questionnaires wer@eople older than 15 years) we see that our faculty
completed anonymously with the assistant who istudents use computers significantly more than the
not ICT courses teacher so students in thaverage population of states in which they reside
statements had a greater sense of personahd study and this has proved the hypothesis that
freedom. the student use the Internet significantly moretha

Survey method was used to examine thdhe average pppulation and_ it can be interpreted'as
attitudes and opinions of students on thdormal education and the mclusmn of cou'rlsgs_ in
application of ICT in the study of pedagogy andCT program of study and the thesis about "digital
the importance of ICT competencies for theifatives” (Prensky). Specifically, in evaluating of
study commitments and later professional°UNg people competence there is the term "digital

activities. As an instrument a questionnaire of'@tives”  which is commonly used for the

open and closed-type answers was used angdgneration born in the post industrial developed
five-point Likert scale. ' technology society.They grow up with digital

technology available, although their primary
Statistical analysis was performed in R (versionnterest is often focused on computer games and
R-2.10.1 for Windows). All test§,, - tescovi) WEre  communication. Repeated use induces logical
conducted at significance level 0.05 (5%). thinking and develop digital literacy. At the same
time encourages the development of divergent
specific social skills and ways of

Pre-school 97 11 0

In this work we look only at data that clearly :'."™
depict the experiences, attitudes and achievemerHd"King,
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evaluation. Involvement in the process of formakcompetencies for (future) professional work
education 'digital natives' are developing ICTamong students and pre-school pedagogy and
competence is sometimes quicker than the formdébund that there are significant differences, amd w
system provides. Complete information about theejected the initial hypothesis. The reasons for
use of ICT and youth in our areas are not avilablesuch significant differences in the attitudes of

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%

40,00% Very
30,00% —_ i
S0.00% X2 — test important Important | Unimportant | Total
10,00% |
0,00%
Studenti Hrvatska BIH Pedagogy 138 45 12 195
Pre-school | 41 67 0 108
Figure 1. Showing students using the Internet I@ybatian Total 179 112 12 303
citizens and citizens of Bosnia and Herzegovina
International Studies (Pisa, 2009.) indicate that s0o0n

the educational result are affected by many factors
particulary environments in which students (and
students) live and it is undeniable that economic
ICTA and

status affects the availability of

therefore the results of these studies.

90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

N N\
N RS \\\\ N\

0,00%
Regulan

Sometimes

Never

|- Pedagogy 58,97%

28,72%

12,31%

|- Pre-school 89,81%

10,19%

0,00%

Pedagogy

T

Differences in frequency of use of computers
and the Internet between students of differe
departments can be, probably, clarified accordin
to the place they live (for students who does n
live in Mostar). It is worrying that 12% of
pedagogy students claimed that they do not us

any computer or internet.

B. H2: There is no statistically significant

Pre-school

0%

Figure 2. Using computers and the Internet

students are not explored, but it could be a tesul
of differently focused study obligations.

TABLE Il. ATTITUDES OF STUDENTS THE IMPORTANCE
OFICT COMPETENCIESFORA PROFESSIONAIWORK

/
60,00%

s
40,00%

20,00%

=
0,00%

Very Important Unimport

important ant
|-Pedag0gv 70,771% 23,08% 6,15%

|I Pre-school 37,96% 62,04% 0,00%

Figure 3. Differences in the attitudes of studasftpedagogy
and preschool education in the importance of ICTmetence
judgments

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.

TABLE lll. PURPOSEOFTHE USEOFINTERNET

PG |PS

1. Information related studies
(information) 164 10€83,599198,159
2. Personal communication 127 10662,56%498,159

. Search the Internet to personal
hsterests 117 7460,00%68,529

. Internet search related study

bligations 10§ 9053,85%83,339
5. Communication with teaching staff 39 10620,00%98,159
e

195 10¢

difference among the students of the pedagogy and
preschool education in the evaluation of the
importance of ICT competencies for (future)

professional work

x: — testom W€

tested

for a

statistically
significant difference in the evaluation of ICT
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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

W Pedagogy

83,59%

62,56%

60,00%

53,85%

20,00%

H Pre-school

98,15%

98,15%

68,52%

83,33%

98,15%

Figure 4. The purpose of the usage of ICTA

Google and Yahoo as a synonym for (scientific)
and search, the testimony of Professor, uncriicall
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
ICT competencies are reflected in education.

E. H3: There is no statistically significant

Comparing the purposes of using the Internet, idlifference between the pedagogy and preschool
is clear that more students of preschool educatioeducation students in the frequency of use of
as many as 98% use the Internet to communicatmmputer programs.
with staff. We did not investigate the reasons so

we can not say whether the teachers physically tagiev. comMPUTERPROGRAMSUSAGEFORTUDING

(not) available at the faculty or the Internet.

Comparing data of a personal communication via 'L:)r;:\évfr:z;f
the Internet, we can conclude that preschogl ‘sigents Regulary | Sometimes Never
education are more disposed to this form of (N=108)
communication. At the same time pre-schoo Word 87 21 0
. . Power Point 12 72 24
students are more inclined to search the Intemet Excel 3 18 a7
do the academic obligations, but students Of = jroe=r——r
pedagogy. Unfortunately, the flies showed that thé  pedagogy Regulary | Sometimes Never
standard search engines are synonym for scientif ?,t\l“_dfgs
resources for students. Word 122 52 17
D. Using the Internet Services / Browser Po‘giggo'm iz 1673 117270
students of pedagogy and preschool
Word
TABLE IV. THEMOSTCOMMONLY USEDINTERNET
SERVICES SEARCHENGINE Pedagogy Pre-school
Students answers PG PO 9% 19% 0%
M Regulary W Regulary
1. Stan?ggdogsleear;ulgog) engin P 171 108 2 ’\‘ B Sometimes B Sometimes
Y y
2. Specialized serching engine 2 0 6% Ehever a1t Never
(Scholar)
3. Information (librarist) 2 9 Power Point
Pedagogy Pre-school
) // 6% 2% 1%
igg // ( ' HRegulary ’ m Regulary
1?8 ’:; - 62% mSometimes m Sometimes
0 - A— a—— - v Never Never
ooyl | oot b
engine(Schalar)
B Pedago 171 2 2
e —t —— Excel
) Pedago Pre-school
Figure 5. The most commonly used Internet sesvicearch EOBY
engine 0% 9% 3 1y,
1 ' W Regulary ‘ W Regulary
As might be expected, students are usually use( (™ 'N' A% 'N'
. . . ever ever
to conventional search engines (98.97%) while

only 1.53% of the respondents used a specialized
search engines and search technical information,
mainly on higher study years. The problem which

Graph 6. Showing the use of computer programs for
study groups

was noticed on most courses is that students use
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For each of these computer programs are TABLEVE EVAL LT ION o S e e ION OFICT
individually ,, — testom tested for a statistically

significant difference in frequency of use of a Pedagogy | 5 4 3 2 1| Total
computer program observed among students of swdents | 12 | 51 | 109| 21 0 195
pedagogy and preschool edl_chtlon. In_all_ _three Teachers T2 e T 1B & 5 ToE
cases there was a statistically significant
difference, and we must reject the initial Total 16 | 80 | 2211 73 0] 390
hypothesis. PS 5 4 3 2 1| Total
When it comes to the use of computer | Students | 7 42 | 47| 12 0 108
programs, students, participants of the study using | Teachers | 8 21 | 52 | 27 0 108
mainly Word anq Power Point, and at_least Excel, Total 5 [ 63 | 99 | 39 ) 516
and it is possible coused by requirements of

studies and ICT competencies of students. We also tested a statistically significant diffezen

F. H4: There are significant differences in thein the opinion of students of pedagogy and
evaluation of the ICT competencies of students istudents of preschool education. We can not reject
pedagogy and preschool studentsin selthe hypothesis that there was no statistically
evaluating and evaluating teachers significant difference between their opinions (they
are equally valued). The results show however that
the actual achievements differ. Testing is not a
gtatistically significant difference of the resutib
students of pedagogy and students of preschool

Students of pedagogy and preschool educaticeducation, there are statistics differences arettej
are encouraged to self evaluation of their ICTthe initial hypothesis that there is no difference.
competence and the statements compared with the

. . Average self-evaluation of students of
evaluation of the teaching staff of the ICTagedagogy is 3:30 and the actual average score was

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

e e et o a0, Average  seflovaluaion of pre-schod
9 - =XP g udents' is 3:41 and the actual average was 3.09.

indicates that students often very subjectivel_yl.he important differences in grades "very good"
assess their competence and we were testi d "sufficient”. Comparing the evaluation it is

\(,:‘/(;rmg: v%?srgszegﬁrtusalTi;\ri]s()\;\rlll%jr?neat?c?r? fgrlyjrtﬁgr bvious that students evaluate their performance
g ' more positively than teachers.

used for constructing of curriculum and programs
development. In testing students' opinions (self Pedagogy Pre-school
evaluation) test in the fall at grade "excellent". ,, /

Neither student of any study group did not
evaluate their competence as "inadequate" and
even those students who do not use the internet. CL L.
The survey data were processed according to
results of their the exams.

For both study groups, we conducted a test at a Graph 7. Showing self-_evaluation and evaluatitiCd
significance level 0.05 (5%) and established the competencies of students
existence of differences. In both cases there was a
statistically significant difference in the opiniof Self-evaluation
students on personal ICT competencies and the o
actual evaluation of their competence (exams). 100

80
60
40

5 4 3 2 1

m Pedagogy M Pre-school

Graph 8. Self-evaluation of students' personal ICT
competencies
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Evaluation of teachers

5 4 3 2 1

m Pedagogy M Pre-school

Graph 9. Evaluation of teachers ICT competendies o
students (test results)

[V 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

ICT competencies are an important part of th&ducational Sciences of the possible applications

educational process as well as the expecteaf ICT. We think it is necessary to increase the
outcome of the formal, non-formal and informalrepresentation of ICT on study programs and to

education. Through the ongoing process of (selfprovide conditions that will enable students to
evaluation and interaction of students and teachedevelop ICT skills.
ICT competencies are developed and students, as

subjects of the processes

involved in sub-

constructing program. We can conclude: 11

. o2
ICT competencies as core competencie
must be integrated as an interdisciplinary
competencies field (3]

ICT competencies should be expected
learning outcomes

[4]
Students are active subjects of their own
knowledge, and learning becomes ahgned
with its capabilities

aims, objectives and strategies for ICT in
higher education should be
complementary  with  the  general 7
guidelines and trends of the educationalg
curriculum of each country individually
taking into account the guidelines of thel®
EU [10]

The process of introducing ICT in the
(higher) education to evaluate and revise &4
year, and strategy and associated?
implementation programs to revise ands
modify the authentic level of individual [14
institutions (respecting specificity)

teaching staff in the process of educations;
must necessarily develop ICT
competencies (entry into the EU, all civil 16

[6]
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Abstract - The Bologna Declaration is a document thzthe The process is steered by bi-annual Bologha
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 progress 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 educatio

area as guidelines for redesigning innovations inrpgrams I’ 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
| 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 Zgo_mpet_ences to face _the challenges of the new
._millennium, together with an awareness of shared

Education Ministers signed a Declaration in alues and belongina to a common social and
Bologna in June 1999 to reform the structures of ging

their higher education systems. Each signator%ur[uraLI space.
country committed itself to reform its own higher  The Sorbonne declaration of 25th of May 1998,
education system in order to create overallvhich was underpinned by these considerations,
convergence at European level. stressed the Universities' central role in develgpi
The process originates from the recognitiorFuro‘.)ean cultural dimensions. It e_mphasized t_he
that in spite of their valuable differences,cre"’ltIon of the European area of hl'gher e;ducatlon
gs a key way to promote citizens' mobility and

European higher education systems are facin . ) )
common internal and external challenges related t mployabl_llty alnd the European Higher Education
rea Continent's overall development.

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 todaydlrectlon taken by several higher education

Current members include all EU member State'geforms 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-
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

Supp]ement, in order to promote Europearﬁducaﬂon. We eXpeCt Universities again to
citizens employability and the international respond promptly and positively and to contribute
competitiveness of the European highemctively to the success of our endeavor.

education system;

Adoption of a system essentially based on Il HIGHER EDUCATION SYSTEM IN SERBIA

two main cycles undergraduate and From the year 2000 higher education
graduate. Access to the second cycle shaihstitutions 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 Europeareen launched since Serbia signed Bologna
labour market as an appropriate level ofjeclaration in September 2003. The Law on
qualification. The second cycle should |eaO!Higher Education (LHE, 2005) provides a legal
to the master and/or doctorate degree as iagis for full implementation of the Bologna
many European countries; Declaration and the Lisbon Conventi¢i
Establishment of aystem of credits- such
as in the ECTS system — as a proper mears The three-cycle structure
of promoting the most widespread student The implementation of the Bologna Process
mobility. Credits could also be acquired in\as actually put formally in place from the
non-higher education contexts, includingacademic year 2006/2007 on. The three-cycle
lifelong leaming, provided they are gy ciure prescribed by LHE is established in all
recognized by receiving Universities \niyersity higher education institutions. The
concerned; percentage of the total number of all students
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 contexlyceymuylated at least 300 ECTS (European Credit
researching, teaching and training, withoutrransfer 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,
quality 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 researchcarries out quality assurance processes in forms of
The doctoral dissertation is the final part of theaccreditation and external quality assurance of all
study program at the doctoral studies, excegtigher educational institutions and study
doctors of arts, which is an artistic program.programmes according to LHE. During the
Accomplished scientific contributions are gradeddevelopment of the QA system, the ESG
according to the number of the scientificdocument was utilized as the main source of

publications, patents or technical innovations. information. Therefore, the existing accreditation
standards, which do include QA topics, fully
C. The ECTS system comply with the ESG.

The Law on Higher Education introduces The HEIs have the legal obligation to develop

by all higher education institutions in all degreeimplementation of the standards for internal
programmes, for both credit transfer andy,ajity assurance is in the first place the
accumulation. The ECTS system is fullyegponsibility of the institutions. Internal quglit
implemented in all HEIs. The study programassyrance is one of the themes in the accreditation
contains the elements specified in the LHE. Every.gmeworks. Important elements on  which
study program covers precise description of thgrogrammes will be assessed for accreditation are

courses and the number of ECTS. ECTS creditghether there is a coherent system of internal
are based on the workload students need in ord [Jality assurance with clear goals and regular

to achieve expected learning outcomes. 60 ECTonitoring  which  leads to  continuous

year of formal learning (academic year) and thgpligatory document in the accreditation file of
associated ~learning outcomes. A propehny HE|. Students are involved in the preparation

implementation of ECTS based on studengs self-assessment reports and in the follow-up
workload and learning outcomes still remains &;gcedures.

priority. Developing, describing and implementing .
learning outcomes is one of the main task. Within The external quality assurance system operates
the TEMPUS framework there have been severa@t the national level; only accredited higher
projects involving many HE institutions, where the€ducation institutions and study programmes are
application of ECTS was widely discussed. Theentitled to award bachelor, master and doctoral -
Commission for Accreditation and Quality PhD degrees.
Assessment (CAQA) also provides continuously . _
actions to assist HE staff in applying ECTSE: Recognition of degrees and study periods
system. The Diploma Supplement
The Law on Higher Education also introduces

D. National implementation of the standards and the Diploma Supplement as a mandatory

guidelines for quality assurance document to be issued by all higher education

Serbia operates an integrated national qualitistitutions, for all programmes. The DS is issued
assurance system complying with the Standarcddutomatically and free of charge in Serbian and
and Guidelines for Quality Assurance in theEnglish and the language in which the study
European Higher Education Area (ESG). AtProgramme was carried out (if different from
national level a fully functioning quality assuranc Serbian and English). NCHE approved the form of
system is in operation. The QA system whicHhe Diploma Supplement proposed by a special

includes internal, external quality assurance anfommission nominated within MoE, which is in
accreditation iS required by the LHE. Theagreement W|th the EU/COE/UNESCO fOI‘mat.

Commission for Accreditation and Quality Traditionally, the communication tool towards the
Assessment (CAQA) is legally responsible forlabor market has been the title of the qualificatio
organizing and monitoring the quality assurancéiself.

scheme for all HEIs in Serbia. CAQA is formed  jgint degrees

(June 2006) as an independent expert body of the The Law on Higher Education allows for joint
National Council for Higher Education (NCHE). study programmes organized by more than one
CAQA designs standards, protocols and guidelinggcensed higher education institutions. A joint

for the NCHE's approval and publication asjegree can be issued upon approval from all

bylaws and helps institutions in creating theifigher education institutions involved. Some
respective quality management systems. CAQA
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higher education institutions in Serbia currently(EURASHE), 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 includeducation (ENQA).
increasing number of joint degree programmes,
especially PhD programmes. IV CHANGES IN THE EDUCATION OF

Mobility TECHNICAL 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

been realized through research projects support ea. On the_ other hand, _enterprises need
by the Ministry of Science and Technological nowledge for '”?med'ate use in practice, for th_e
Development. There are also some bilt';\teraﬁ’lurpose of trpeetlng the (;narket n(;:_eds, trl]ncreas]l_rt\g
agreements on student and staff mobility. Part Oi_rehcompg : |v$ness_ an ge?e(;a ltng € pr(t)hl '
the mobilities is also carried out through various 'gher education 1 explttace 0 sefve €
international students' associations (of medicindNowledge economy of the 2¢entury and should
economy, pharmacy students, students of technic@Pnsider corresponding technical environment,
sciences). Since Serbia participates in Erasmig0ls 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 aregnterprises we have concluded that increased
some obstacles related to financial support anghterest to involve information technologies in the
visa ISSues. production systems and to introduce the economic

National structures which oversee thebased 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 Serbiq%proving 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 ofygvanced technologies areas, adapting to the
Educat_ion is going to re-establish the nationabhanging needs of the society/economy and
BFUG in the near future. ensuring a more effective link between the

The progress has been made towards tH&ndamental and applied research and its transfer
development of national quality assurance systenHto 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 theyevelopment  of information  technologies,
recognition of qualifications. especially computers and corresponding software

Serbia plans measures to improve the activeyStems that made an important support to a
participation in BFUG and cooperation with €ngineer-designer during designing process,
consultatve ~ BFUG  members:  Europeanconditioned a new way of thinking in designing
University ~ Association ~ (EUA)  European Process. Today engineers-designers have a
Association of Institutions in Higher Education Powerful tool that assures selection of the best

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

22



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

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

ndergraduate and master 1 year.

Computer methods and technologies of th%]
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 wayast the Technical Faculty "Mihajlo Pupin, a step
enabling a considerably shorter development dorward 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,

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 businessl
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 moder
business and Management. In the period fro

All items one semester and carry the
ppropriate number of credits. A large number of
ese cases has the status of the election, which i
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another example of harmonization with the Improvement of quality of teaching is an
Bologna Declaration. This allows the studentsmportant task of any teacher in an educational
according to their interests during the process ahstitution. The aim of the Bologna Process is to
education specialize in certain aspects, whiclssure the qualitative studies everywhere in
represents a major shift since the currenEurope.

: erbia can prepare engineers for challenges they
only after five years of study and passed alﬁ

examination, the selection of topics for graduat il fac_e N an economy in tran;mon, while
work. This élpproach will certainly more clearly%omloame.S have 'confldence N engineers who are
L . . . . educated in our higher education institutions.
define the degree of industrial engineering at the
Technical Faculty “Mihajlo Pupin”, which is Implementation of the Bologna concept study
formally protected through the issuance of theonfirms the readiness of our University of
Diploma Supplement after graduation. continually working to improve the quality of
igher education, assess the results achieved and
at basis create the following activities. The enor
nderstanding the relationship between
ducational needs and opportunities should be a
continuos process of monitoring, interpreting and
« clearly define the outputs of the program ofunderstanding various aspects of the theory and
study, practice of education and teaching.

Considering the above, the main advantage q
the innovated teaching process for the education ol
industrial engineer at the Technical Facultye
«Mihajlo Pupin» are:

* harmonization with European levels of

The
development of education and advances

education (elementary studies - BSc, 4
years, graduate studies - MSc, 1 year) and!
the introduction of ECTS, 2

education in accordance with the interests
of - a number of electives subjects, 3]

mobility of students and teachers,
international cooperation - the Diploma[4]
Supplement.

V CONCLUSION (5]

Bologna on [6]
iy]

Declaration insists

scientific knowledge, acceptance of European
standards while at the same time we need to
reform and adjust our education system. Thes]

reformed education

is expected to increase

professional and creational efficiency of studtes,

decrease the duration of studying,

increase

mobility of students towards higher levels and®
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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 sle
show presentation programs provide an effective
approach to both student work and classroom instruton.
However, there is little consistent evidence to shothat
teaching with PowerPoint leads to significantly beer
learning and significantly better grades than teacimg by
more conventional methods. The explanation may lien
the fact that authors of presentations build too maoh
information into the slides. In such cases studenface the
challenge of information overload: meaningful learing
requires that the learner engage in substantial cagtive
processing during learning, but the learner’s capaity for
cognitive processing is severely limited. Instructinal
designers have come to recognize the need for muitdia
instruction that is sensitive to information load. In
designing a PowerPoint presentation teachers should
apply principles for information off-loading, listed in this
paper.

or spoken text and a visual system responsible for
spatial information and images.

3) Limited capacity: The overall information
processing capacity is very strictly constrained by
the limitations of short-term memory load within
each system [9, 10].

There is strong empirical evidence that learning
outcomes are improved by presenting the learner
with verbal and pictorial information in a
coordinated way (the so-called “multimedia
principle”[3,4].

Schnotz and Bannert (2003) [11] proposed a
cognitive model of multimedia learning, which
integrates a considerable amount of empirical
findings from the text and picture comprehension
literature.

| INTRODUCTION ) .,
Even though the research on learning with ;Dl;'::::ll:n
pictures has been conducted from different /‘"'—'"'“\
theoretical perspectives [1,2], recent cognitive A
theories like Mayer's “Cognitive Theory of ol
Multimedia Learning” [3,4] or Schnotz's propositional [~ mental
“Integrative Model of Text and Picture ‘ T e model
Comprehension” [5] can be used to describe and Loy ;
explain the results of a large number of studies. g ‘ y
Mayer’s theory, for example, regards the learner as 34 gg
a constructor of his or her own knowledge, g 2R\ = &
actively selecting, organizing, and integrating 2 v A ' &
relevant visual and verbal information. It is based £ . . ‘ g
. . . 2 text surface visual perception/ | £
on three basic assumptions: E reprasestation visual image | §
1) Active processing: According to Wittrock's 2 — : | E"
generative theory of meaningful learning [6,7], % =, r E
learning occurs when learners actively process ° £} vera Y vem ) ||R
information through the following series of ;géi \ Ongarisation / "'\.,‘f’?“""f‘_"f‘,e"ﬁ_
activities: select - organize - integrate). Sy
2) Dual channel processing and dual coding: picture/
From Paivio's dual coding theory [8] and fext diagram
Baddeley’s working-memory model [9], the notion

of two different cognitive systems for information

processing is taken: a verbal system transmitting Figure 1. A cognitive model of multimedia leargifi 1]

and processing sequential information like written
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Designing multimedia learning environments, || ROLE OF POWERPOINT PRESENTATIONS IN
however, is aimed not only at enhancing learning CONTEMPORARY EDUCATION

results but also at optimizing learning efficiency  pgowerPoint should be recognized as a new
[12, 13]. Optimizing efficiency requires data aboutcommunication medium that is fundamentally

learning results and the cognitive resources th‘i"fhanging the nature and dynamic of how we teach.
have to be invested to achieve these resultf, 2002 it was estimated that more than 400
Especially the amount of working memory mijjion copies of PowerPoint were in circulation

resources required for achieving a learning task isq that “somewhere between 20 and 30 million
critical because working memory resources argqerpoint-based presentations are given around
assumed to be strictly Ilmlted [12,_14, 15]._ Sclnot e globe each day” [22]. Those numbers seem
and Bannert's model is especially suitable Qyely to have grown exponentially since then.

derive hypotheses on working memory demandﬁweed, Parker [23] alleged that to “appear at a

required for learning based on verbal and pictoriaheeting without PowerPoint would be unwelcome

materials. and vaguely pretentious, like wearing no shoes”.
Schnotz and Bannert [11] assume thath the past three decades there has been a decisive

comprehension is a continuous process in whicBhift in the media that have been used to
mental structures are constructed step by step iPmmunicate messages in educational settings.
the learning process and are updated by currentye have gone from the era of “chalk-and-talk”
processed information (verbal or pictorial). Thisand  occasional flip-charts to  overhead
integration process requires old and newfransparencies and to PowerPoint slides.
information to be simultaneously available, which

taxes working memory resources. [l ADVANTAGES AND DISADVANTAGES OF

Availability of the integrated mental model POWERPOINT PRESENTATIONS

requires not only retrieval of a particular Using PowerPoint and slide shows to teach

proposition or pictorial e|ement’ but also retr'r@i offers benefits to both students and teachers.
its (inferred) relation(s) to other elements.Technology surrounds students. To reach them,
Although this argument clearly corresponds tdeachers must use the language they understand:
Schnotz and Bannert's model it also fits severaiechnology. Using PowerPoint and slide shows,

other mental model theories of comprehension [16/0U can integrate multiple sources in your
17, 18, 19, 20, 21]. classroom presentations. PowerPoint and slide

. .presentations hold student attention through the

Mayer and Moreno assume that processing ifjse of video, graphics and music. Because students

both channels results in two mental models, &qay are so technologically advanced, tools that

“verbal mental model” and a “visual mental jnyolve technology such as slide shows increase
model”. student involvement and interaction.

Inboth channels, information is processed The ysuyal advantages of PowerPoint

independently until the two mental models aréyresentations are listed as follows [24];
established. Referential connections between the o
1. PowerPoint is fun to watch and fun to

models are constructed only at this level of
make.

processing. _

2. Used correctly, PowerPoint can
eres . <l accommodate all learners' needs.
Narration Word Base Mode! i .
- 3. It motivates students when used in
- moderation.
integrate i\ e )

i 4. PowerPoint allows you to reflect on your

rusns) - lesson and correct any needed changes.

Visual Mental
Model

Image Base

5. You are able to print out what you did in
class for students that were absent. Better yet, tu
Figure 2. A cognitive theory of multimedia leargi[12] the accountability on to students and post your
presentations on-line.

6. PowerPoint is not hard to learn. It is rated
"B+" for ease of use. It should take about one hour
to learn the basics
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7. You can easily input images, media and PPT have a greta potential to help teachers in

recordings. delivering educational content; however, if used
8. Templates are built in for different inappropriately, they present a barrier between
appearances. teachers and students. Many times, students leave

9. You can add notes pages !ectures' taking only a small percentage of
' - ' ] information that teachers have presented in a.class
10. They are more exciting than a simple wordyhs s because some presentations contain too
document or hand written presentation. much information presented in a short time — too
11. Master slides make presentationsmany pictures, large blocks of text, multicoloured
consistent. backgrounds, animation effects... In fact, many
However, Powerpoint presentations also have characteristics of PPT  presentations are in
a number of disadvantages [24]: coII|§|on with the way'the human 'braln works.
Design of a PowerPoint presentation should be

1'. File size can bepome quite large OMharmonized with the learning habits of human
medium to large presentations brain

2. Some of the features can be quite
complicated to use and even the simple features V. HOW HUMAN BRAIN WORKS

require some getting used to o . .
, The human brain is a complicated, creative
3. When at work, you can't rely on Someor.]einformation-processing system. Information
else’s computer or laptop to run your presentat'_o%rocessing starts with input from the sensory
there are too many software conflicts and disk 45,5 “\vhich transform physical stimuli such as
space barriers. touch, heat, sound waves, or photons of light into
4. It takes quite a bit of time to create aelectrochemical signals. Once information is
complete presentation processed, an attention filter decides how
5. Some features such as animations antmportant the signal is and which cognitive
backgrounds can distract the audience from thprocesses it should be made available to. For

actual information in the presentation example, although your brain processes every
blade of grass when you look down at your shoes,
IV EFFECTIVENESS OF POWERPOINT a healthy attention filter prevents you from
PRESENTATIONS noticing them individually. In contrast, you might

Most users of PowerPoint appear to conceivE!CK Out your name, even when spoken in a noisy
their goals as educators to involve merely a ond?0M- There are many stages of processing, and
way transmission of knowledge, rather than tdh€ results of processing are modulated by
promote the construction of knowledge and thé&ttention repeatedly.
analysis and synthesis of knowledge [25].

Given the widespread adoption of PowerPoin
the small number of studies of its effectiveness |
surprising [26, 27]. Journal articles indicate tha
students like to be taught using PowerPoint ar
think that PowerPoint presentations are
entertaining, that they enhance clarity, and ai
recall of subject matter [28, 29, 30, 31]. Sever
studies point to the idea that graphics improv
student recall [27, 32, 33, 34]. There is little
consistent evidence, however, to show the
teaching with PowerPoint leads to significantly
better learning and significantly better gradesithe
teaching by more conventional methods. /
majority of studies shows that use of PowerPoir Figure 3. How human brain stores information
is not associated with a significant improvement ii
student grades [27, 30, 31, 35]. In fact, one study ) ) ) )
demonstrated a decrease in student performance N order for the brain to process information, it
when the instructor switched from transparencie§'Ust first be stored. There are multiple types of
to PowerPoint [36].

SENSORY MEMORY
(1s)

1 B

SHORT-TERM
(WORKING) MEMORY
(1-30 5, 5-9 terms)

INFORMATION
INPUT

LONG-TERM
MEMORY
(1 min — lifeleng)
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memory, including sensory, working, and long- Performance is nearly perfect up to 5 or 6
term (Figure 3). different stimuli but declines as the number of

First information is encoded. There are typegifferent stimuli is increased. In order to store

of encoding specific to each type of sensorﬁensory information into long-term memory of our

stimuli. For example, verbal input can be encode steners, it Is necessary to ,squeeze- it throagh
structurally, referring to what the printed word harrow channel - working memory (Figure 4).
looks like, phonemically, referring to what the In design of a PowerPoint presentation it is
word sounds like, or semantically, referring tonecessary to take into account the limited capacity
what the word means. Once information is storedyf a brain’s working memory, thus minimizing the
it must be maintained. Some animal studiepossibility of overload of a cognitive system [38].
iormation for 1oughy 20 Seconds, i maintamed,  COUMve  theory offers  theory-based
by an electrical signal looping throu’gh a particulaassurr.]ptIonS about how people learn from words
series of neurons for a short period of timeand plcturesI_Dgal channelss the_ concept that.]e.

S ! .__~human cognitive system consists of two distinct
Information in long-term memory is hypothesized

to be maintained in the structure of certain typles E:gcvﬁ]:éz e_fO; \r/?sF:Jr:ESir::ttlgﬁ al a&? a nr:g?ng)#éatgr?
proteins. ’

auditory-verbal channel. The visual channel
Learning is defined as a permanent change ofl@ndles information presented to the eyes (such as

human long-term memory. Our capability toillustrations, animation, video, or on-screen text)

process information is a multi-step process whicfThe verbal channel handles information presented

comprises:  perception, attention, selectionto the ears (such as narration or nonverbal sounds)

organization and integration of information.

Students are able to understand and memorize the VIl INFORMATION OVERLOAD

presented material only when they organize

information into a coherent mental structure an(%

integrate them with previous knowledge.

Typically you choose to use PowerPoint in
ur presentation for several reasons:

1. To help your audience inderstand.

VI WORKING MEMORY CAPACITY 2. To help your audience tearn.
Sensory and long-term memory have infinite 3- TO help you to get younessageacross.

capacity. However, capacity of working memory  But have you ever thought about what happens

is very limited. Human brain is capable ofwhen you build too much information into your
processing only a few terms simultaneously - &|ides?

few words or a few images or sounds. In his h b ¢ gi b
article, Miller [37] discussed a coincidence YWhen members of your audience become

between the limits of one-dimensional absolut&Cnfused they switch off. Their working memories
judgment and the limits of short-term memory. have become overloaded and they have become

frustrated. As a presenter, it's not the reaction y
want.

A growing body of research explains the
science behind PowerPoint overload, and lays out
recommendations to reduce the load. In light of the
LONG-TERM science, it is up to us to make a fundamental shift

SENSORY

MEMORY ‘mg;g‘g\? MEMORY in our thinking. We have to change our
w —) CX) PowerPoint habits to align with the way people
learn

In designing a PowerPoint presentation, one
should have in mind the following rules:

1. PPT slide shows should contain both
visual and verbal forms of presentation,

2. too many objects on a slide cause the
overload of a human cognitive system,

Figure 4. Working memory has a very limited cagyac
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3. presentation should be made in a such wathrough your presentation by referring frequently
to provide students with an opportunity to selectfo the Slide Sorter view (Figure 6). From this
organize and integrate the presented information. perspective, you can read the headlines you've

Mayer et al [39] have been conducting dozeng\mtten and see how your story flows.

of research studies on multimedia learning — thi
potential of using words and pictures together tc
promote human understanding. The studies hay
resulted in a substantial body of research witt
clear recommendations for multimedia desigr
principles.

Five specific PowerPoint techniques lay out & o
pathway for reducing PowerPoint overload, eact - : —
of which applies a research-based principle [39]: o

1. The Signaling Principle, o S N

2. The Segmenting Principle, ’ ‘ °

3. The Modality Principle, Figure 6. lllustration of the segmenting prineipl

4. The Multimedia Principle, _ o
5. The Coherence Principle. The modality principle

Visual overload can be removed by moving
text off-screen, and shifting the processing to the

The usual way of creating a PPT slide is to stauditory channel by narrating the content instead.
with a title in the upper part of a slide. However,Mayer et al have established that listening only to
the title itself does not explain the main ideaaof words and simultaneously watching the graphics
slide. Instead of writing a title, write eadline on slides leads to 28% higher retention of
that explains the main idea of every slide (Figurgnformation than reading the text along with
5). Write your headlines in active voice, with awatching graphic. The elegant way to accomplish

subject and verb. This process of writing athis in PowerPoint is to use the Notes Page view
headline will help you distill and clarify your own (Figure 7).

thinking about your topic.

The signaling principle

Better concentration is one of the advantages of : E-learning provides temporal '"dZ‘;Z?f o
E-leaming over traditional learning : P
( 1 :|
-~ B

. 7 R I =

“tJ —_ - = unnecessary to synchronize schedules, i
[r— ! = no reasons for students to be absent from classes,

- « Freedom to select the time for study increases the sense of control over learning process, \

[ ]

] ] ] ] o Figure 7. lllustration of the modality principle
Figure 5. lllustration of the signaling principle

The multimedia principle

The segmenting principle People learn better from words and pictures

The “Normal” view of the PPT slide is the than from words alone [40]. In a presentationsiit i
place where you design individual slides. Butcommon to see a series of PowerPoint slides filled
when you focus on a single slide, it's easy to pilavith bullet points and no visuals besides a logo
on the information which only serves to shut dowreind a colored background. There are a number of
understanding. You should break up informatiorfeasons we put bullets alone on a slide: they are

easier to produce than graphics and they remind us
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of what we want to say when we speak. But foinformation from two different sources at the same
whatever reasons we use bullets, text alone ontene. Thus, minimizing of information overload in
screen is simply not effective [39]. Instead ofttex a PowerPoint presentation should be a central
use graphics, which have a far larger capacity afonsideration in the design of multimedia
describing phenomena than bulleted text. instruction.

The coherence principle
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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 univélfes. —jnnqyative information technology achievements
The expansion of the information technologies dt technoloqi The basic task of
development and application in all spheres of sodie an O_ use new ftec n_o ogies. € Dbasic fask o
demands a new, wide and versatile knowledge, whié to educational systems is to ensure that every
say that the formal learning can hardly satisfy all individual develops his potential, becomes capable
:“diViFiuaL and S%Cifﬂ“ ”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 I(_aarned._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 tadents’ adjusting educational contents, approaches,
information  literacy. Are these factors educational gt ctyres and strategies, including the inclusive
institutions, family, peers, the Internet, mass-mei,...? Do h to student tarti int hich lead
the informal learning and particular educational adivities approach 1o S udents 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
| INTRODUCTION environment is to facilitate obtaining knowledge
Contemporary revolutions in science anc@d t0 make that knowledge lasting as much as
technology have given rise to outstanding changé%oss'ble; It qlepends both on financial opportusitie
in all spheres of society. As a civilizing processa‘_nd subjective factors — lecturers and students, on
informatization has an impact on all segments opis 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 the@ntroducing innovations and to resist them. It is a
achievements and attainments of the informatiopatural fear of changes, convictions referring to a

and communication technologies (ICT). Thereforepegative effect of those innovations and to
numerous political and pedagogical strategies havgercoming 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 possessin
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 humal® affected in a positive manner because by
resources are among top priorities of nationafXPlicitly 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 Wll contribute towards making the obtained

society and economics, a rapid development inowledge up-to-date, developing, exploratory and
science and technology and especially thdechnological. Simply, today both students and
expansion of modern and postmodern technologifCturers have to know how to use contemporary
forms represent a highly educated population thapethods 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 teacher‘@lidate 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 th8outh Korea) has become a reality the best testifie
ability of evaluating information, establishing its how much attention in the world is paid to new
value in comparison to other information and ineducational technologies, i.e. their application in
establishing authenticity and modernity. Is therdeaching. For instance, the Ministry of Education
any space for informal education and informabf South Korea has published a plan to digitalize
learning for teachers and students? Currently, thedl school books until 2015. The Ministry will
informal learning does not have the status oprovide free Tablets for children coming from
generally accepted measures referring tpoor families.
education. The informal learning principles, ya[ues The term ‘learning in different life contexts’,
and methods are less present than the principles

values and methods presented by schools facultiWhiCh appears in various documents of the
. . P ~a by ) : ﬁjropean Union, points to three basic forms of
and universities. The expansion of the informatio

technologies development and application in al ducation in the contemporary society — formal
9 P PP éjucation, informal education and informal

spheres of society demands a new, wide a arnin
versatile knowledge, which is to say that the 9
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

both information and informational literacy, theregulated by particular legal acts and knowledge

knowledge about these sorts of literacy and ho@nd Skills are obtained according to a plan and
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 competitiv&inds and levels of qualification. The basic
economics based on knowledge’ until 2010. T¢lisadvantage of formal education is its inertia
put it more simply, it should get closer to theatle because it adapts more slowly to society changes,
‘Europe of knowledge’. Both younger and elder-€- '|t does not follow rapidly all the change§ in
people should be encouraged to use opportunitié§ciety and development of new educational
for their own improvement in and out of a schoofechnologies.

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
intensive changes of ‘Growing Europe’, informal
learning has a significant role. In recent year
numerous political and pedagogical strategies h

A consequence of the formal education inertia
or its own nature results in its not being able to
keep track of the development of new discoveries.
a:/l'herefore, informal education’'s purpose is to
Make formal education complete and to give us the
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opportunity to access all those contents which arappears through interaction with friends, parents
inaccessible through formal education or which arand media, without any special plan or structure.
completely intact; such as various courses imnformal 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 educatioriearning.

— both are based on a bipolar process of teaching
and learning with lecturers or teachers, and OfL¢
teaching contents. Due to the lack of a sufficientl
effective model of flexible formal education, in

some cases, informal education is th'e'one th e learning’. The substantial difference between
narrows the gap between the existing an

necessary education, scientific disciplines angprmal education and informal learning is that
y ’ P ormal education invariably implies teaching,

wishes of young people. Informal education 'Swhereas this is not the case with informal learning

conducted through activities such as courseg, contemporary high-tech  societies  informal

seminars, lectures, conferences, worksho ) ; ! .
differentf es of tra}nin and vqun:[eerin Eve%?earnmg can take place in various environments
yP 9 9. uch as libraries, museums, scientific centres,

g‘nodu?ﬁelgfgzzﬂofiﬁcat'ggiéiIg?tr:ﬁgslglb;i?%?]t:toﬁotanical gardens and mass-media, and one of the
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?ge 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 targdtecome 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 oftler 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 iand 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 Il 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 studeniigformation 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

C. Informal learning

According the EU Commission (2000): One of its objectives is to allow the_ exchan'ge
of research work and knowledge about information

_ “Informal learning is a natural part of everyday|iteracy between nations. The International
life. As opposed to formal and informal education|liance also believes thdifelong learningis a
informal learning is not necessarily intentional,pasic human right and that her final goal is the
and therefore it can be recognized by individualgsage of information literacy in order to offer the
themselves as a contribution to their knowledg@pportunity to take part in theformation society
and skills.” [5] to all people, so that they can exercise theirtrigh
“Informal learning is a lifelong process throughFOU”ders of the International Alliance are the

which every individual gains attitudes, valuesnstitute for Information Literacy of Australia and

skills and knowledge from everyday experiencé“ew Zealand (ANZIL), with its bases in Australia

and educational influences coming from the2nd New Zealand  (http://www.anziil.org/),
environment.” [6] European Network for Information Literacy

_ ) (EnIL), with its base in the European Union
~Informal learning, also known as ‘life school’ (http:/mww.ceris.cnr.it/Basili/EniL/index.html),
is the oldest way of acquiring knowledge and\ational Forum for Information Literacy (NFIL),
skills; it is something natural in everyday lifeis  \ith its base in the USA (http://www.infolit.org),
lifelong, voluntary, unplanned and spontaneous; iJORDINFOIlit with its base in Scandinavia,
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SCONUL (Society of College, National and 5. A student learning independently is

University Libraries) and Advisory Board on informationally literate and understands the
Information Literacy with its base in the United importance of literature and other creative
Kingdom forms of information.
(http://www.sconul.ac.uk/groups/information_liter g A student learning independently is
acy). informationally literate and strives to being
The concept of information literacy developed successful when seeking information and
along with the advancement in information and obtaining knowledge.
communication technology in the early 1970s, and 7. A student contributing positively to the
the term was first used in 1974 by Paul Zurowski, intellectual development of a community
who was the first man of the information industry and society is informationally literate and
at the time. On behalf of the National Commission understands the importance of information
on Libraries and Information Sciences in his report within a democratic society.
he defined information literacy as ‘an efficient g A student contributing positively to the
exploitation of information in a problem solving intellectual development of a community
context'. [1] and society is informationally literate and
The American Library Association (ALA) behaves ethically towards information and
says: “In order to possess information literacy, a information technology.
person has to be capable of recognizing which 9. A student contributing positively to the
particular information is needed and afterwards, intellectual development of a community
that person has to be capable of finding, evalgatin and society is informationally literate and
and using the information efficiently.” participates effectively in seeking and

Finally, in 1989 the U.S. Presidential creating information. [3]

Committee on Information Literacy published a In 2000 the Association of College and
report which even more pointed out theResearch Librarians (ACRL), a branch of the
significance of information literacy by defining it American  Librarian  Association, published
as ‘the ability to recognize important information,Information Literacy Competency Standards for
and also to find, evaluate and use it efficiently’;Higher Education thereby providing five
once again pointing out that information literasy i standards and a significant number of indicators
‘a skill necessary for lifelong learning and forregarded as best way for the implementation and
creating an informed and prosperous citizenry’. [2fevaluation of information literacy programs after

In 1998 the American Association of Schoolfinishing secondary school. The five standards are:
Librarians (ASSL) and the Association for « An informationally literate student
Educational Communication and Technology determines the type and scope of
published Standards of Information Literacy for information on his/her own
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

information literacy on independent learning and * An  informationally ~ literate  student
social responsibility: critically assesses information and its

sources and incorporates the chosen
information as a part of his/her own
knowledge base and system of values

: . . * An informationally literate student, either
2. An informationally literate student assesses L
as an individual or as a part of group,

information critically and competently. . , S
_ , _ effectively uses information in order to
3. An informationally literate student uses reach a particular goal
information precisely and creatively.

« An informationally literate student
approaches the information needed
effectively and efficiently

1. An informationally literate  student
approaches information efficiently and
effectively.

* An informationally literate student

4. A student leaming independently is understands numerous economic, legal
informationally  literate  and  seeks and social problems which surrounds the
information in accordance with his own

: information, thereby approaching them
interests.
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and using them in an ethical and legalcontributes to increasing levels of IT, multimedia
manner. and digital literacy of students.

In 2007 the American Librarian Association A. In this work, the research and
broadened and altered the standards that should in¢erviewing scaling technique is applied, and
followed by librarians. The addition published isinstruments are accounted for attitude scales and
Standards for the 21 Century Learnerand it questionnaires. The attitude scale used five-point
tackles several types of literacy: information,Likert scale for measuring the intensity of
technological, visual, textual and digital literacy agreement or disagreement with a given claim (70
These literacy aspects are organized within fouclaims).
el SHeCiues Wieh vould eneiie SRS 5. The sample consised o fourth grace
think in a crit'ical way and obtain kno'wledge" to pup|I§ N grammar schools and. secondary
“make conclusions, reach decisions based on’factVocatlonall SChOOIS.’ n AP. of Vojvodina, 'where

f Classes are held in Serbian and Hungarian. The

gtudy involved 377 students, and statistical data
rocessing was performed by using the statistical
esoftware package for data processing - SPSS 17.0

a new knowledge base”, to “exchange knowledg
and to contribute to the development of
democratic society in an ethical and productiv
manner” and to “strive to personal and aesthetic On the basis of the frequency response of the
development”. [4] claims it can be determined as follows:

1. in addition to textbooks, to information

IV RESEARCH and knowledge about ICT, participants

The research was done using descriptive come to the least extent by using the
methods relating to the collection, processing and professional literature and journals, and is
interpretation of data. The aim of the research very similar to the information and
study was to examine the attitudes of students to knowledge gained through educational
determine the extent to which informal learning, as programs on TV, but as a resource through
an educational resource, affects the level of which students acquire information and
information literacy of students, i.e. , whethee th knowledge is their communication with
use of informal learning resources, can increase friends, a resource that is mostly used for
the level of IT knowledge and skills of students in acquiring information and knowledge
secondary education. The research tasks were according to the Internet (77.2%).

derived from the set of goals in order to determine
the exact indications and findings in the extent to
which informal learning affects the level of
information literacy for secondary school students,
respectively, to examine and determine the extent
to which the use of informal sources of knowledge
affects the computer, digital and multimedia
literacy of high school students. Independent
variables in the study were gender affiliation,gyp
of school (high school, vocational school) and
place of residence (village, city-suburb). The _
dependent variable was defined as students' 3 the claim that knowledge about the use of

the claim that knowledge, on how to use
the Internet, electronic books and
electronic sources of knowledge, was
gained outside of school (independent,
communicating with  friends, using
professional journals or using the
Internet), 14.1% of respondents said that it
is generally true, and 72.7 % of
respondents to be very accurate, which
taken together is 86.8% of respondents

attitudes toward using the resources of knowledge electronic mail has been gained outside of
adopted and informal learning in the area of school (independent, communicating with
computer usage and IT technologies. The friends, using professional journals or
dependent variable is operationally defined by using the Internet), 20.4% of respondents
respondents / CA on a scale of attitudes as a said that this is largely true, and 59.2% of
continuous variable interval level of measurement. respondents to be very accurate, which
The study is the assumption that informal learning taken together is 79.6% of respondents

significantly affects the level of information 4. the claim that knowledge about the use of
literacy of students in secondary schools, or that forums on the Internet has been gained
by using informal sources of knowledge, it outside  of  school (independent,

communicating with  friends, using
professional journals or using the
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10.

Internet), 15.1% of respondents said that V CONCLUSION

this is largely true, and 73.5% Of  «pyring their lives all people learn consciously
respondents to this very accurate, whichy,q supconsciously and they have a legitimate
taken together is 88.6% of respondents  pecessity to have their learning acknowledged and
the claim that knowledge to use thesupported everywhere and in every form.” [7]

download on the Internet has been gained A constant and accelerated development in

outside of  school (independent, . d technol allv the expansion
communicating with  friends, = using z?r?]nocdeerinangc onsct)ncw)gé/éris?oer(r:rl]as )(;f technoplo ies
professional journals or using the Internet) P ) gies,

represents a highly educated population who is

9.0% of respondents said that this is S = . :
capable of participating in social processes

largely true, and 78.0% of respondents tQ",} ; ; .

this very accurate, which taken together iseffluent'ly and_of using the I.CT ava!lable, €. a
population which is informationally literate. The

87.0% of respondents . ) .

_ educational trend of today is characterized by

the claim that knowledge to create a blogsyiying for flexibility, individualization; it crates

on the Internet has been gained outside &f pecessity to learn anywhere and at any time

school (independent, communicating Withyhrough  formal and informal education and
friends, using professional journals orinformal learning.

using the Internet), 13.8% of respondents _ o
said that it is generally true, and 56.5% of Educational institutions have to focus on

respondents to this very accurate, whicHnformation literacy on all levels. This demands
taken together is 70.3% of respondents ~ commitment to learning during whole life and the
]ability to discover and identify innovations

the claim that knowledge about the use o . .
necessary for keeping up with changes.

WiFi networks have gained outside of
school (independent, communicating with  Informal learning is a very important
friends, using professional journals oreducational process and we are witnesses that a
using the Internet), 14.1% of respondentgreat number of learners are learning in informal
said that this is largely true, and 71.6% ofcontexts. Furthermore, one of the most exploited
respondents to be very accurate, whichresources of informal learning is the Internet @nd
taken together is 85.7% is assumed that a great number of learners have

the claim that knowledge to set the videoggained knowledge about ICT outside of formal
on Youtube gained outside of schooleducation. Particularly, it should be highlighted
(independent, communicating with that, due to the inertia of formal education, there

friends, using professional journals or@n €normous necessity to get information and

using the Internet), 12.2% of respondentknowledge about ICT in other ways, because
said that this is largely true, and 74% ofschool contents do not completely follow
respondents to be very accurate, whictnnovations in the sphere of ICT.

taken together is 86.2% of respondents The problem of information illiteracy, as a
the claim that knowledge about how toglobal political and educational unit, has caught
install and use antivirus software acquirednany educational systems unprepared by posing
outside of  school (independent, the question:"Now what?” How can an enviable
communicating with  friends, using level of information literacy be reached? One thing
professional journals or using theis certain, informal sources and informal learning
Internet), 18.00% of respondents said thaare unavoidable because it has become evident that
it is generally true, and that 58.1% offormal education is no more capable of keeping up
respondents this is very true, that takerwith the development of ICT and fulfill demands
together amounted to 76.1% of for quantity and quality permanent education.

respondents As soon as possible it is essential to provide the

for the claim that there is no need tognswer to the question:’Can the incorporation of
otherwise  obtain information  and jformal learning elements into formal education
knowledge on ICT for education in the o; the implementation of particular educational
school fully complies with the current 5ctivities which make you ’learn without noticing

events in the field of ICT and is favored that you are learning’ into school contents result
by only 13.5% of respondents. [12]
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reaching an enviable level of students’ information3]

literacy?”

Moreover, it is also necessary to determiné®

whether and to which extenbhformal learning

affects the level of students’ information literacy

(9]

i.e. to determine whether using informal sources of
knowledge contributes to increasing the level of?

students’ information literacy.

Hence, we have to continue tackling informa

learning, we have to continue exploring it ands

iti

|[7]

serious scientific work that can explore thel8l

possibilities of realizing

educational units and that can provide the answ

to the question:"Now what?”
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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

achievement of social life, it is a basic social pcess of Il THE HISTORY OF EDUCATION AND
maintenance man and the progress of mankind, and ¢ SCHOOLING
continuity of culture. For others, modern educationis the .
key factor of economic development and the knowleggof Knowmdg? and skills are alW&YS_ pgssed on
which depend on all other social processes. from generation to generation, and it is important
to note the tendency of preservation and promotion
| INTRODUCTION of a knowledge management as well as

o ] ) . challenging them and creating new, and that it
Education is a continuous process which aimgyays has been a part of the educational process.

to transfer knowledge and skills, and develognowledge and skills acquired initially were based
skills necessary for participation in SOCIa|SO|e|y on experience, and were passed orally, so

processes, and functioning within the humanne process of education was of informal character.
community. At different stages of development of

human society, different types of skills and In the distant past, people’s knowledge was
knowledge are favored. However, it is certain thapassed from generation to generation and jealously
individuals and groups, who have favored disposdjuarded. The first forms of schools and education
of knowledge and skills, held an important,have appeared in ancient Greece, in Sparta and
privileged position within the narrower and widerAthens. The Spartans were tightly organized and
communities. The traditional definition of in constant war of preparedness and the Spartan
education based upon the belief of education as tfi€ining aimed at preparing troops always ready to
systematic acquisition of scientific knowledgefight the enemy.

about nature, society and human thinking and yplike Sparta, Athens recognized the need of
mastery of skills and work habits by which thenyrtyring the soul and body in general and also in
specific personality traits and adopt view of thesetting ethical rules for coping with life. They
world are developed and shaped. More modergctyally crystallize the spirit of the time thatsha
understanding of education assumes that thenerged through natural development of human
institutional ~ education system of acquiringsgciety. Through all the activities of the ancient
knowledge and train people to acquire knowledgesgiety, a strong need to collect acquired but also
skills and habits they need. Education as Qcattering of knowledge into a common
development resource should provide, thgramework can be seen. It should be based on
educational system and educational content that i gjtional education, not just the European system
in it to realize, realize the main objectives retht of yalyes, but values around the world known at
to personality development, the preservation Ofyat time. This would be both systematically
man's natural environment and create awareneggssed, which would contribute to faster and better
about the global problems of the contemporaryjeyelopment of knowledge themselves and society
modern world, education of humanity. In thegs 5 whole. Numerous schools of before Socrates
modern world, education monitors changes Cause&\riod discussed the physiological phenomena

by their developments. Thus, education in the 213krough the dialog method combined with art and
century will be directed towards the acquisition ofppysical culture, or through an ascetic monastic
knowledge that becomes an important factor Ofharacter of the school organization.

39



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

Education in the Middle Ages is primarily These are the concepts of lifelong learning and the
oriented to the practical needs. Although there&oncept of a learning society.
\é\';krg &%Op\lse;ghr(;réo;ﬁg ggngigﬂ%ﬁefﬁ;égsﬂg\gg The concept of lifelong learning and human
 (Ney 7 o Cfesource development of a harmonized system
excuses for their intellectual curiosity. The main.

oal was that everv person has the knowled includes various forms of learning at all stages of
gecessar 0 erforymphis iob. Other skills arg e. These are: organized learning (education and
y P 10D. . ‘?raining) that can be formal (school) and informal
Worthlgss, and they could_be dangero_us. Medlev. Ind unorganized or informal learning. One can
.edu'cat'lon can be described only n age_xdem%am for a lifetime, but you cannot go to schawl f
institutions such as schools and universities, a

represented by the nobles and the homes where nole life, so this learning in adulthood, is
P y : ; . ﬁmarily organized in noschool organizations, or
young nobles acquired knightly education

Producing young knight in the formal educationWhere an adult works and lives.

and marked the end of the proof that it can take it So the company, more developed especially,
place in society. Throughout the Middle Agesbecomes a learning society. The modern education
book knowledge in Western Europe, with thesystem consists of a network of school-related and
exception of Italy, was mainly restricted to thosenon-school organizations and their partnership.
who belonged to the priestly ranks. To 12 centuryrhe school is no longer the only educational
literate laity was extremely small. After the 1190t institution and the development of human
year, their number is constantly increasing. Manyesources of a country can not reduce to reform of
rulers and nobles know how to read, while witha school system. In developed countries, the
the merchants reading and writing must have beesystem of human resource development include
widespread. However, one should not exaggeratgducation of youth and adults and non-formal
the extent of literacy. All the nobles and mostadult education, and more and more consideration
retailers have catered to the officials who ledrthe is given to the Information and self learning.
conversation and reading their letters that thefzducation is now considered a condition of
received. There was hardly any a truly educatedurvival and development of modern societies.
laity. [1] Those who survive are the first and easiest to

The creators of Slavic books were tWOadaptand to adopt the innovations.

educated Greeks from Salonika, Constantine (in
monasticism Cyril) and Methodius. The activity of IV' KNOWLEDGE AND EDUCATION

Cyril and Methodius and their students, regardless Knowledge is the most important human

of the place and country where it developed, had gsource and capital, and there is the necessity of
general Slavic character. The general Slavic andolding the information (knowledge) in order to
most important achievements of their work: Slavicsurvive in a constantly changing environment of
alphabet, Glagolitic, and somewhat later, Cyrillictoday's society called knowledge society. An
the first literary Slavic language, called Oldeducated man is in the spotlight of that socidty. |
Church Slavonic in science, and literature create$ necessary to define some terms that are used as

on it. [2] synonyms for knowledge:
- Learning is the process of acquiring skills
[l EDUCATION AS AN ENGINE OF SOCIETY and knowledge, resulting in a relatively
Each national economy and its long-term permanent change in behavior.

growth depend almost entirely on the quality of its . Training-means acquiring new knowledge
human resources. In this case, the use of these and practical skills necessary for the
resources and invest in their quality is the prymar operation, management, and management
factor in development. Modern national education of the organization, according to adopted
policy in developed countries are based on a rules, regulations and standards. Training
concept developed in recent decades in leads to changes in skills.

international organizations  dealing  with
educational policy (UNESCO, OECD, ILO,
Council of Europe, European Commission) and
that they recommend to their members in
implementing the national education reform.

Training-an exercise in acquired practical
knowledge and skills.

Developing knowledge-is related to the
acquisition of new knowledge, skills and
abilities that enable an individual to
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undertake complex tasks, preparing it for VI EDUCATION FOR ECONOMIC DEVELOPMENT

the future and the demands to come. The |, geveloped countries the main development
development leads to changes in attitudegasource is human capital, and its quality is
and values. important to determine the education and training.

- Education-acquisition ~means constantEducation 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 CAPITAL OF implement those strategies of development of
21°" CENTURY education and training that contribute most to the

According to research by Stanford Universityeconomic, social and cultural development of
(USA), total human knowledge was created up t§ociety and the personal development of its stated

1900. It was doubled up to 1950. Since then, thB)embers. .Because of these reasons modern
whole of human knowledge doubles every 5_gtrategy of education and human resources they

years. This fascinating information is interestingc@ught not only education of children and young
by itself, but there are unforeseen implications o PeOPIe but also formal and informal education. It

our daily lives, -personal and business. At thdS €stimated that those countries whose
private plan's "explosion” of knowledge with thedevelopment policy is not based on the concept of

result that countries and individuals who ardif€long learning are doomed to economic and
newly-acquired knowledge at their disposal hav&olitical marginalization.

great potential for continuing strong growth in  The contribution of education and training
living standards, quality of life and wealth in development is widely acknowledged fact. It is
general. In business life of individuals, estimated that investment in education and training
organizations, states and the observed world asa individuals make a profit that is comparable to
whole, this vast, rapid, and daily changes affieet t investments in physical capital. An increasing
way that in every respect, and significantly alteshare of services in the economy, the speed at
the previous way of life. At the beginning of thewhich technology changes, the growing share of
21st century, we are faced with the enormougnowledge and information in relation to the value

changes: of production and the level of economic are
- Life, society and economy become morerestructuring in favor of this type of investmeltt.
complex, is estimated that an additional year of average

- time-we live in is unpredictable, schooling in the developed countries of Europe

: . . . immediately led to increased economic growth by
- nature of jobs is radically changing, about 5% and to increase long-term growth by
- more business-disappearing due to 5%. During the nineties, greater investment in

technological change, human capital brought annual growth to 0.5% or
- the past-may be less support and guidanceore in several EU member states compared to the
for the future. previous decade.

It is already difficult to predict what knowledge = The main objectives of the future education are
and skills will be needed and requested for theelating to:

next 10 years. In most prOfeSSian knOWlEdge is _ to prepare young peop|e in their persona|
doubling every few years, which means that life to gain a realistic picture of themselves,
knowledge of each one of us needs to be doubled which will be implemented in personal,
every 2 -3 years just to "keep up" with the social and common conditions,

changes, and those who did not will inevitably fall
behind! Society in which knowledge is valued as a
resource, investing in education and science,
which was developed information infrastructure in
which highly values individuality, creativity and
ability of individuals and organizations is named
in an innovative society. [4]

preparing young people for life in a
democratic society, which includes
information on  rights, fundamental
freedoms, duties and responsibilities of
citizens,

- prepare young people for work, which
should provide a broad view of work and
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theoretical insight into the nature and formsharmonizing economic  development  with
of work environmental laws in terms of science and

- preparing young people for cultural life, to technology, in terms of preserving cultural identit
find resources for personal enrichment andnd sovereignty of their nation states in terms of
involved in the spiritual, cultural and 9lobalization of economic life economic and
historical heritage and so are prepared foPolitical domination of most developed countries,
life in a multicultural world. as well as in terms of democratization of social

) o relations.
Accordingly, it is necessary to change the

strategic direction of development of the education VI
system in terms of exercising the right to quality o
education, to achieve the development of personal 1he process of knowledge acquisition and
skills of every citizen. All this should allow the transfer of knowledge is inevitably accompanied
possession of certain skills and traits: a completBY the development of society. Specifically, the
knowledge of the native language with basidPre-industrial period of development of society,
knowledge of grammar, sentence structurelraditional values, knowledge and practical skills
understanding the basis of mathematics anfyer® passed down from generation to generation.
natural sciences, which must be coupled with nel?uring the period of industrial development, and
technologies, the ability to think the solutionthe all of the_ knowledge could not be more learned in
problem or knowledge to make the differencdhe family. Because of that, the process of
between facts and prejudices, mastery learningjansferring — knowledge turned into mass
techniques to acquire new skills and adapt to nefducation. Automation machines more and more,
situations, and mastery of communication skills@nd man better and better successfully solve many
including proficiency in one foreign Ianguage.rOUtine tasks at the intellectual and creative
have the appropriate personal qualities, sucheas tRnysical flow of materials and people dealing with
ability for teamwork, a sense of responsibility andhe flow of information and knowledge. However,
personal discipline, decision making ability, sensé" automated manufacturing systems of tomorrow,
of cooperation and willingness to take risks,NO machines or people will no Ion_ger_be tl_ed to_ the
initiative, curiosity and creativity, professiorsati, factory or office, or people will live in big

striving for perfection and achieving a sense ef thindustrial cities of today. In fact, it will be
possibilities and limits of civil liability. deployed around the world, close to one another to

be linked very sensitive communications, and your

Based on these attitudes, life-long learning anghp will be done in the immediate social groups in
the need to realize the essence of learning inBoIV@heir homes.

teaching people to think, not only to accumulate _
facts. Some countries reform their educational Technology of tomorrow do not need semi-
systems to use the experiences of those countrig§illed labor force that performed ~monotonous
that have already implemented such a reform, dBSks on the current line, it needs people critical
course, leading account their specific features an¢Pilit. which can seamlessly manage the new
characteristics. In this way they give theCircumstances, people who are willing to work
corresponding contribution to the education refornfluring the coming new knowledge .To new time ,
of world system. Education is undoubtedly ofcalled the digital era, risk society and civilizat]
great importance for the development of society ifnowledge, and certainly requires a new form of
all ages of its existence. In the modern world€ducation. In such and such, new circumstances,
education follows the changes caused by thefducation is a fundamental task and should
development. improve the adaptability of man in time that comes
o _ and play a significant role to increase those skill

~ Thus, education in the 21st century will bethat are needed. However, in order to set the

directed towards the acquisition of knowledge angtyre of education that could be achieved, it is

will  become an important factor of social hecessary 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 Ve also need to know and what would the title
global changes in modern society, particularhyP€ needed, what will dominate family

regarding the problems associated witH€lationships, such relationships will prevail. Tée
is a need to look and what would be a moral or

THE PROJECTED FUTURE OF EDUCATION
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ethical problems that could arise and whateform process must be continuous, consistent,
technology will be developed and what will be theclear, precise and oriented towards the needs and
organizational structure to fit. All this, as welé interests of citizens of Serbia. In understanding
determine other intellectual and psychologicathis concept of education, as part of the
skills and knowledge to the people of tomorrowdevelopment of human resources of a country is an
will be needed to successfully track the rapidndividual, his future, employment, personal and
social development. Thus, man's future depend gurofessional life. If one would be a good
its education. Consideration of possible projectiorducational system it must be compatible with the
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
improvement of curriculum and the promotion of.

orientation directed towards the future. The CljrrenIS chosen incorrectly or if the labor market

classical teaching will not be able to meet theoermanently emits false signals, the system of

needs that anticipate changes in the future Thleducation can be effective. To avoid this
at-anticip 9 . : Csonceptual error it is necessary to harmonize the
lecture will disappear and they will replace man

y . .
of the other newer methods of education based Oglzvneriggmeenr: erg{ sggilgl:agr? g eigﬁ:)ergi):: t\;\gahd stgi d
experience, for recreation, for fun and work. 9

developments. Restructuring the economy towards
As a new approach to education inevitabl\the service industry and the development of other
follows the changes in the society of tomorrow arsegments of industry and agriculture in particular
expected, futurists legitimately raise the questioas to respect policy and education and to build in
of whether the educational process will be held inthat direction further development of the education
appropriate institutions. This is because, a muchystem. In the education sector in Serbia, which
higher intellectual level of the world populationincludes preschool, elementary, middle and high
and a much higher level of general education anelducation is just over 1.3 million students and
culture is provided. Thus, in these circumstancegbout 110,000 employees. This means that the
the parents assume the role of teachers, which diield of education covers almost a third of the
otherwise in many developed countries alreadwpctive population in the Republic, or just over 20%
thought. Also, it talks about education of the total population.
opportunities through observation and

ST : . This means that nearly 3 million people aged
participation in many important social events, an%ver 15 has a minimum life and job skills. One of
talk about life-long education and distance '

learning. but it is slowlv becoming a realit Inthe big problems with education that will meet in
9, y 9 Y- M ine coming years is demographic decline and

accordance with such visions, as possible NeY¥%duction of number of children, which means

forms of ed“C?‘“O” n th.e future are men.t'oned'fewer students in schools. Last years, decreasing
home education, mobile education, lifelong

learning and virtual education and distancethe number of students enrolled i.n first' grade of
education elementary schools and much middle is already
' 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

VIl THE PROMOTION OF EDUCATION IN of teachers and educators are becoming a key
SERBIA requirement of the overall development and

Serbia needs the education system that fducation.

compact, and flexible. Compact means that it is Another major area of priority is education
fully in line with the development strategy, areform education in order to meet the needs of the
flexible, easily adaptable to the market. The
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labor market. In understanding the concept ofhe individual to control personal development.
education as a source of human resource there israking responsibility for our own development, he
need for qualified and skilled labor that areis responsible for the development of society.
becoming very important factors .One of theUnderstanding and respecting the individual
biggest challenges of the Serbian economy ancharacteristics of man plays an important role in
society is to reduce the total number ofthe learning process, but the learning opportusitie
unemployed. Be sure that the education systewffered in the community should have the benefit
can not resolve this issue, but it certainly cad anof the whole community. Starting from all
must be directly related to employment policy inprevious determinations, and taking into account
Serbia. Modernization of the State and itsall previous approaches to education, modern
orientation towards modernism technologies mustducation is, from a sociological point of view,
influence the innovation goals of education and thelefined as a social process in which knowledge is
convergence of the developed countriesacquired, from the standpoint of its importance to
Therefore, the aims of modern vocationalcivilization and global changes is viewed as the
education in our country have to be orientecheed for a developed personality, which is the
towards the strengthening of expertise and greatemain determinant of knowledge as a development
flexibility in overcoming the changing demands inresource. In this context, education will be
the world of work and in society as well as theimportant for perception and understanding of
acquisition of key skills so that young people werglobal changes in modern society, particularly
ready for new professional challenges and can bbegarding the problems associated with
included in the overall modernization of society.harmonizing economic  development  with
Realizing that our society is moving towards thesnvironmental laws in terms of science and
learning society, it is necessary to develop it itechnology, in terms of preserving cultural idgntit
young and make them ready for training andand sovereignty of nation states in their
further education. globalization of economic life, economic and
Bolitical domination of most developed countries,

In order to achieve the necessary social an s well as in terms of democratization of social
economic change, Serbia has to restructure i%

human capital, supply it with new knowledge, ©2tONS:

skills and values, attitudes and behavior. This
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should be the center of successful development of
a knowledge society. It is very important to enable

44

Baruning O. (1990), Introduction to the history ofuedtional
theory, Beograd: IM Kolarac prapeci

Dereti¢ J. (1987), A short history of Serbian literatuBelgrade
publishing and graphics institute

Petkovi V. (2005), Human Resource Management, Cacak:
College Business School

Chamber of Commerce of Montenegro (2008), Education
Reform and Human Resources Development, Podgorica
Stefanowt V. (2005), Human Resource Management, &aje
Faculty of Management

Tanasijevt Z. (2006), New ways of human resources
management, Kragujevac: National Conference oritQua

Task ., Sajfert D. (2011), Organization of Schoolsejanin:
Faculty "Mihajlo Pupin”



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

UML MODEL OF AUXILIARY
APPLICATION IN MACHINE LEARNING

*kk

Z. lvankovid, D. RadosaV, B. Markoski, D. Savicevi¢", P. PeceV

*University of Novi Sad, Technical faculty "Mihajfupin”, Zrenjanin, Serbia
** Preschool Teacher Training College, Sremska MitavBerbia

*** Faculty of Science, Department of Mathematics afiorinatics, Novi Sad, Serbia
zdravko.ivankovic@tfzr.rs

Abstract - This paper describes the process of UML understanding and communication between
modeling applied to the SampleCreator applicationlt is different views.

an application implemented in C# programming languge
and .NET 4.0 framework, which is used to create a
training set required by AdaBoost algorithm. Training set I OBJECT-ORIENTED METHODS ANDUML

is created based on images that are obtained by ogrtin o . . .

video clips from basketgall games in the serie)é cixfnag(gs Prln_C|pIes O_f object-oriented progrqmmmg, pIa}y
that are stored on the users computer. In this waywe @ crucial role in the software analysis and design
obtain a set of images that include basketball plays because they focus on key questions about the
(positive examples) and the sets which contain no possibility of changing the software, its adaptatio
basketball players (negative examples). The applidah 5,4 eyolution. Object-oriented methods are based
provides more functionality- save frames from video . - .
content provided on the location on user's computer _On th_e concepts of 'n_forme_‘tl_on hiding, classes and
marking the objects of interest on stored images,otbe  inheritance. Information hiding may lead to the
trained by them, and parse the parameters from th&XML  creation of systems that are more independent and

algorithm on training objects.

With an increasing number of notations and
methods for object-oriented analysis and design of
o _ _ software applications, created a need for a common
~ Modeling is used in many aspects of life. It waganguage for modeling. As a result, there is a UML
first encountered in ancient civilizations such a3Unified Modeling Language) to offer a
Egypt, Greece and Rome, where the modeling wagandardized language and graphical notation for
used in creating models for art and architecturyescribing object-oriented model. However, since
Today modeling is widely used in science andymL is independent of the methodology, it must

engineering in order to provide an abstraction ohe ysed together with one of the methods for
the system at a certain level of accuracy and avith object-oriented analysis and design.

certain degree of detail. Then the model is analyze ) ] ]
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

) between objects. Almost all modern object-
In software design and development based on gjented methods use UML notation to describe

model, modeling is used as a basic part of thgpftware requirements, analysis and design models
software development process. Models are createg] [4].

and analyzed before implementation of the system,

and serve to direct the implementation that will In the modeling of use cases, functional
follow. requirements of the system are defined in terms of

_ usage and participants who use or interact with a

Better understanding of the system can bgjyen system. Static modeling provides a structural
achieved if development is viewed from multipleyjew of the system. The classes are defined
perspectives (different views) [1] [2] as theaccording to their attributes and relations with
requirements modeling, static and dynamiGther classes. Dynamic modeling provides a view
modeling of software systems. Graphical modelingf the system in relation to behavior. Use cases ar
languages like UML, assist in the developmentgreated to show the interaction between objects

| INTRODUCTION
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which participate in it. Interaction diagrams are e« Comunication diagram
created to show how objects interact with each |, Sequence diagram
other in order to realize the use cases. _ _

» State machine diagram

Il DESIGN OF SOFTWARE ARCHITECTURE * Activity diagram

Software architecture divides the overall system ¢ Deployment diagram
structure, in terms of components and their _
interconnection, to the internal implementationA. Use-case diagrams
details of individual components [5]. Emphasis on Use Case Modeling is an approach to describe
the components and their interrelations arg¢he functional requirements of the system. Inputs
sometimes called programming-in-large, whileand outputs of the system are given by first
detailed design of individual components is calledlescribing by the use case model, and then using
programming-in-miniature. static modeling.

Software architecture can be described at In approach of modeled using use cases,
different levels speaking in terms of detail. Atfunctional requirements are described by the
higher levels it can describe the decomposition gbarticipants, who are users of the system, and use
system into subsystems. At the lower level, it caases. Use case defines a sequence of interactions
describe the decomposition of subsystems intbetween one or more participants and systems. At
modules or components. In both cases, ththe stage of processing requirements, use case
emphasis is on an external view of the subsystemodel looks like a black box system and describe
component - that is, the interfaces provided anthe interaction between participants (one or more)
required, and their interconnection with otherand system in the descriptive form that consists of
subsystems / components. inputs that are entered by users and answers

Attributes of software quality in the system provided by the system.

must be taken into account when developing the Use case typically consists of a series of
architecture. These attributes relate to how theteractions between actors and systems. Every
architecture provides the answer to the importanhteraction consists of entrance which provides the
non-functional requirements such as performancactor, followed by the response received from the
security and the possibility of quick and easysystem. Thus, the actor provides input to the
maintenance. system, and system gives an answer to the actor.

. . . . i imple use cases consist of only one
Software architecture is sometimes viewed as %{[erlgctﬁnlrr?pbetween actors and svstems i)r/1 most
high-level design. It can be described usin y '

different views. It is important to ensure that the ystems consist on several interactions. More

. . ex cases may involve using more than one
architecture meets the software requirements, boﬁ?mpl y 9

functional (what the software should do) anopartlmpant.

nonfunctional (how well it should do). It is aldwet SampleCreator is a tool to create examples with
starting point for detailed design andwhich a training of AdaBoost algorithm will be
implementation, particularly in cases whereexecuted. In addition, this tool has other feature

development team becomes quite large. that are shown in Figure 1 It shows the main
features of this tool:
IV:UML DIAGRAMS « Parsing of XML — AdaBoost algorithm
UML notation has evolved since it was first given as a result of a training process an
adopted as a standard in 1997. The highest revision XML file with certain values of parameters.
of the standard was made in 2003, and current This file is necessary to parse into a form
version is 2. UML notation has consistently grown suitable for use in an application that uses
over the years and today supports a number of the results of training in order to detect
diagrams. The application development is usually objects of interest.
based on following diagrams: « Video display — The video is shown using
» Use case diagram DirectShow technology. During the

displaying at every 0.5 seconds one frame is

* Class diagram . : . .
saved in the location provided to the user's

* Object diagram
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computer. These frames are used for Creating a training set provides additional
training set creation. functionality as shown in Figure 2 These
functionalities include:

* Open the unprocessed images — Opening a
set of images from which are marked
objects of interest, if any, or parts of images

Parsing of XML 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

Q Trainingjs=t SEEREE coordinates, x and y coordinates of upper
A left corner, and the width and height of the
User of application —_ | object. Data objects are written into the file

\ that could be used during training.

Video display

* 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

Exit from application

Figure 1. Sample Creator basic use cases

» Training set creation — From frames that are

obtained from the video material is appropriate either negative or positive
necessary to create a training set. This set example, it can be deleted in order not to
contains positive and negative examples. adversely affect the process of training.
Positive examples is cut from the observed . cyt off positive examples - This
images and then combined with the functionality enables to cut all the positive
negative examples which represent images examples from the images in order to make
that certainly do not contain objects of further adjustments (increase contrast,
Interest. sharpen, background subtraction, ...).

« Exit from applicaton — This is a . convert jpg to bmp — AdaBoost algorithm
functionality  that  stops  application supports JPG and BMP format images, but
execution. jpg format can cause problems in training,

so it is advisable that all images are in BMP
Open the unprocessed images 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.

/ et * Delete marked parts — If the labeling of
Cut off negative examples positive examples marks part of the image
Convert pg to bmp 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

Positive examples
Delete marked parts

™~

Convert color to gray

o—

N

Cut off positive examples

Figure 2. Training set creation
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during software activities. Activity diagram showsannouncements, crowd shots, celebrities, ...) &b th
the sequence of activities, decision nodes, jump#hey can not be used in training process. They can
and even competitive activities. These diagrams atee used as negative examples or as examples in
used in the modeling of application flows, fortraining set that will serve to verify that the
example. in service-oriented applications. algorithm does not mark all objects as required, or

Use case model can be described using activit verify the performance of the training. There ar
ifnages that can not be characterized as neither

diagrams. However, to show the use case, it i

. L . ositive nor as negative examples. These are
required only a subset of what activity dIagraméjsually images of basketball players that are quite

can offer. More precisely, it is not necessary tq nclear, so there is possibility that it will take

model the competitive activities of the use case?faining in the wrong direction. Such images istbes

[71 to be completely left out of the training process
Activity diagram can be used to represent th¢delete them). Sometimes parts of the image do not
sequence of steps in use case, including the magontain any object of interest and can be cut anto
sequence and all the alternative sequences. In otlseparate image to be marked as a negative
words, the activity diagram can be used in morexample. For images that contain the required
precise description of the use case because itsshowbjects, they should be labeled, that is x and y
the exact location and conditions in the sequencesordinates of the upper left corner of the redeang
that are required for alternative execution. Atyivi that surrounds the required objects should be
node can be used to display one or more steps $pecified, as well as its height and width. The
the use case. High level activity node can be usqstocess is repeated for all objects in the image,
to display whole use case, where it can later bahich can contribute to training. Objects that are
decomposed into a separate activity diagram. not correctly displayed should be omitted (eg most
f the object is obscured by other objects). These

diagrams, use activity nodes, decision nodes, ar ta are entered into the file to be _used n the
that connect nodes of activity and jumps. Activity faining process to cut iny the requwed. ObJeCFS
node is used to represent one or more steps ;;{FQm positive images, while the rest of the image |
needed to describe the use case. Decision node'%'ored'

used to display situation in which, on the basfsi O~ Class diaarams

decision, execution may take alternative path.”™ 9

Depending on use case, an alternative sequence canthe static model is related to the static

o with respect to time. The static model describes th
Activity nodes could be agregated nodes thagiatic structure of the system being modeled, which
could be hierarchically decomposed to give loweris thoyught to have a lower likelihood of change in
level activity diagram. This concept can be used tsation to functions of the system. More precisely
indicate the use cases with the inclusion anghe static model defines the system classes, class

expansion. Therefore, node activity in the base usgriputes, relations between classes and opesation
case can be used to represent a connection with thg|q py each class.

case of use which represents inclusion (or

extension), which is then displayed on a separate Object is a physical or conceptual entity in the
lower-level activity diagram. real world that allows an understanding of the real

—_— . world and, therefore, creates the basis for a
Use case "Training set creation” can be showggftware solution. Object in the real world canéiav
by activity diagram, which is shown on figure 3. Ityhysical properties (can be seen or felt); example
shows that first step is to check whether there ai®ay be the door, the motor or lamp. The
images that can be used for training. These imagegnceptual object is more abstract concept, and an

are created during viewing video content. Ifgyample of such object may be a bank account or
images do not exist, execution of the application gnsaction.

breaks because there is a no set of pictures that _ o . _
contain training examples. If images exist, they ar _ Object-oriented applications consist of objects.
loaded one by one and displaed the applicatiohfom the standpoint of design, object groups data
window. Images obtained from video content may@nd procedures that are performed on the data.
or may not contain objects of interest. If observé’rocedures are usually called methods or
basketball games, there are scenes that do rfgRerations. Some approaches, including the UML
include  basketball players (advertisementsnotation, observe the operation as a specificatfon

In order to show the use cases, activit)P
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functions that perform a particular object, andattribute (eg account number), but it is not
methods as implementations of functions [8]. necessary to be an attribute.

Object (also called an instance of the object) isa In static modeling are used three types of
single "thing", eg. Marko's car or Petar's bankelationships: association, relation whole / part
account. Class (also called a class of objects) is(aggregation and composition) and the relationship
collection of objects with the same characteristicsof generalization / specialization (inheritance).

for example bank account, car, customer. : . .
P T Using SampleCreator tool, video material can

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 samexamples), as well as images that do not contain
name, eg. class Client and the Employer may hawebjects of interest (negative examples). The
the attribute with the name address. implementation of an application that allows
labeling of positive and negative examples, convert

The operation is a specification of the functions

performed by the object. The object has one Ogﬁ)%?;;rc;r;\ tépgrgosg?gi;%rr:ge&n?m:iCgrgirtmg
more operations. Operations manipulate the values 9 gray 9 '

of attributes contained in the object. Operaticanrs c o IBaceFilter
have input and output parameters. All objects that TrainingForm + Processilier ) : void
belong to the same class have the same operation. - fousres  pan

For example, Account class has a read, opening |- am v

Openlmages () : void Grayscale
CreateNegativeSample () : void - redCoefficient  : double
CropNegativeSample () : void - greenCoeficient : double
CreatePositiveSample () : void - blueCoeficient : double
CropPositiveSamples () : void
CalculateNumberOfPositive () :int
CalculateNumberOfNegative () :int
ConvertJpg2Bmp () int
ConvertColor2Gray () rint

and closing operation.

[NO]

Ur images exists >4></‘3}

&VES]

‘ Load image

+ <<Constructor>> Grayscale ()
+ ProcessFilter () : void

R e

Sample
- imageName : string
+ AddSample () :int

[NO]
Image contains objects of interest

YES] NegativeSample PositiveSample

- X sint
-y sint
- widht :int
[YES] - height :int

Mark objects of interest ‘

+ <<Override>> addSample () :int

There are more objects

Figure 4. Magnetization as a function of appfietti. Note

et how the caption is centered in the column

e ' The form created to display frames, and any
(T "™ T erapune S other necessary operation is TrainingForm. It
e ' contains the following attributes: initialMousePos,

finalMousePos, currentMousePos (containing the

L [ oeleteimage [ Parotimage isnegatve example positions of the mouse to enable the marking of
objects of interest) and draw (logical value that

| tells whether the mark has already done). In
addition, the class includes a number of methods:

|conscoaio gl « Openimages — allows frames to be loaded
from a location on computer

» CreateNegativeSample — mark picture as
negative example

CropNegativeSample — crop part of image
that will be marked as negative example

[YES]

‘ Mark negative part of image

| Mark new image asnegative
{

Figure 3. Training set creation

Object represents an instance of the class. Some ,
objects are instantiated as needed during the
execution of the application itself. Each objecs ha . .
its own identity under which differs from all other ~° CreéatePositiveSample — mark image as

objects. In some cases, this identity can be an positive ~ example nad enters objects
locations in corresponding text file
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« CropPositiveSamples — crop part of imageorganization of the process of creating the sofwar
that will be marked as positive example andoetween  multiple teams working on its
saves those examples in correspondingnplementation. Although SampleCreator a small-
folder scale application that serves as an auxiliary itool

« CalculateNumberOfPositive showsthe AdaBoost training, it consists of several
number of examples that are marked aSomponents that are independently created, and
positive after successful testing built into the application

_ Thanks to UML modeling and technology, this

» CalculateNumberOfNegative shows

grocess is carried out in precisely defined steas t
numtzgr of examples that are marked apaye enabled rapid and efficient integration
negative

process.
» ConvertJpg2Bmp — converts frames form

jpg to bmp format, because AdaBoost
algorithm does not support all jpg standards;y;

ConvertColor2Gray — convert images from
color imates to grayscale, because

AdaBoost performs on grayscale images 2
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V CONCLUSION

This paper presents a model of SampleCratqg
software that serves as an auxiliary application in
the process of training AdaBoost algorithm. Thd4l
software is modeled using different types of
diagrams that represent the required modeling and
analysis. Thus was obtained a better view of thg
process of creating software and the functiondtlity
provides, and the execution and implementation df!
these functionalities. An additional advantagdnés t
possibility of modeling the distribution and
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Abstract - With the current level of technological demanding substitution for Cooley-Tukey FFT
advancement there are often processing limitations g|gorithm must be found.
emerging during real systems implementation. Followg

paper contains discussion about possible conventian
complex computation alternatives in form of artifical Il ALTERNATIVE IN FORM OF ARTIFICIAL

intelligence. As an example of such implementatiofrast INTELLIGENCE

Fourier transform algorithm is modeled using Aft t . h and t f q t
feedforward neural network. Obtained research resus, er extensive research and quest 1or 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 edlle

substitution. alternative [2, 3]. Feedforward neural network with
one hidden layer was chosen as FFT substitution.

| 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 iffX€cution time represents the main obstacle.
mind, FFT implementation becomes almostearing in mind that emphasis is on overall speed,
impossible to achieve using embedded devices &0t the precision, neural network can be more than
low processing characteristics. suitable solution.

One such problem occurred during Cooley- Il ARTIFICIAL NEURAL NETWORKS
Tukey algorithm implementation on lower middle -
class microcontroller, Fez Panda Il. In fig. 1vemc  An artificial network (Neural Network, NN for
see basic specifications of Fez Panda [short) consists of a set of simple processing units
microcontroller. which communicate by sending signals to each
other over a large number of weighted connections
e oRecire ABMY, 325k [6]. This is the form of a parallel or distributebk
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 w
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 pointed - The transfer function f(n) which
out that current FFT implementation just is not fas summarizes weighted inputs to a neuron.
enough. Execution time for 128 point FFT at 40000 Usually an argument n of the transfer
samples per second is, at average, 1.2 seconds. The function f is calculated as standard
lower limit for one FFT iteration execution, defthe weighted summation.

by the nature of the problem, is 700 milliseconds.

The only conclusion is that less computationally . Figuré 2 shows the connection between a layer
of neurons i and neuron j.
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1
P(t)= 1+e™

uses sigmoid activation function (Fig. 4):

j

2, wi pi+d

B
v

Figure 2. Standard weighted summation

Every input pto the neuron is weighted, all
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. I

The main feature of a NN is possibility of
training. Supervised training is achieved when fo
every input value an target value is presented. Tt T o T
goal of a training process is to learn targets fo
given inputs. The learning process is conducted vi
weight transformation through learning algorithm.

Most common learning algorithm  for

. - . Figure 4. Sigmoid activation function
feedforward NN is the Backpropagation algorithm

or some of its variations. Feedforward NN means Activation function has been modified by

that inputs are propagated from input layer to thedding slope parametes in order to prevent
next layer until output layer is reached, while thgphenomena known as catastrophic memory loss.
error of output layer is propagated backwards

(backpropagation of the error). Between input and V. TRAINING

output layers are so called hidden layers. . . .
P Y Y Neural network is trained using

NV SO backpropagation algorithm. Starting weight values
_ LUTION ARCHITECTURE are generated randomly. During the process of
Devised feedforward neural network has 64raining neural network is presented with training

inputs, 42 neurons in hidden layer and one outpgets. The first 64 elements of training set are
neuron (Figure 3). 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 error. This approach is
called gradient descent on the error [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
weight change contributions, and thus smoothes
This particular number of inputs is chosenout the overall weight changes. Eta represents

Figure 3. Neural Network architecture

because of the compatibility with Cooley-Tukeylearning rate. Learning rate determines scale of
algorithm which demands samples number to be tweight changes during training. If learning rate is
the power of two [7]. Input data represent voltageet too low, the training will be unnecessarilyslo
readings sampled at 40000 times per secontflaving it too large will cause the weight changes
Expected output is incoming signal's dominanito oscillate wildly, and can slow down or even
frequency. NN prevent learning altogether. Precision is main
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training stopping condition. Based on precisior « Xeme: M=%

value training algorithm will stop when certain || &
error threshold is achieved. Higher precision valui

will require longer training process.
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Figure 5. Training data example

Choosing right parameter values

11980

6437

—

=

NN Output FFT Error
13749.89 13750 0.00077% .
Exit
L

Figure 6. Xerxes testing program

VIl CONCLUSION

After analyzing obtained results we can
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
with enough training average deviation can be
reduced to an acceptable level. The fact that the
execution time is only architecturally dependent
makes neural networks a very powerful tool.
Complex algorithm behavior can be replicated
using sufficient amount of their processing data.
Single neural network architecture can be used for
replicating many different behavior models with
only slight changes in neuron number.
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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 gjraph ~ COomputer SCi_entiSt Edsger Dijkstra i_S a graph
representation. The statistical data on learning thesearch ~ search algorithm that solves the single-source

algorithm, using the software for visualization witin the shortest path problem for a graph with nonnegative

subject Atrtificial Intelligence are provided. A review of ;
visualization of Dijkstra's algorithm: PathFinder and edge path costs, producing a shortest path tree [2]

ANIM3D is given. Basic characteristics of these L. .
visualizations are summarized, as a basis for theinse in  A. Defining problems using a graph

teaching Artificial Intelligence. In practice, graph
G=(V, E)
| INTRODUCTION

. . o _ V — vertices, E — edges, has been added the
Algorithm visualization software graphically f,nction of distance

illustrates the mechanisam behind a certan
algorithm, so it can help in great measure at ffE-R

understanding how an algorithm works. A goodyhich assigns length to each edge. This length, or

practice at learning about graph search algorithMgsiance between vertices is usually a positive
step by step. In the field of artificial intelliges

where it is necessary for students to processat gre An important problem in graph theory is
number of search algorithms, the visual interfacél€termining the shortest path between selected
for displaying the mechanism of an algorithm musvertices. According to [3], there are four variaots

be well designed. this problem:

According to [1], the effectiveness of algorithm dystarce betweenb<|)ne to all other vertices
visualization technology is seen in its enabling th (§|ng e-source problem) '
students to participate the course in a greatgresco  *  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 « distance between two distinguished vertices
visual aid in lectures. (single-source, single destination problem)

This paper shows the visualization of one of < distance between all vertices (all-pairs
graph search algorithms — Dijkstra’s algorithm and problem)

its use in teaching Artificial intelligence. Sectio First three problems are considered separately

tV.VO Sh.OWS Dijkstra S algorlthm ffom. the graph (and not as a subset of the fourth) because there a
viewpoint, as a basis for visualization. Section

three is an overview of Diksira’s aldorithms MOre efficient algorithms for solving them. E.W.
\ o J . gorithn Dijsktra published a paper in 1959, in which he
visualization used for teaching Artificial

. : . . .. describes a graph search algorithm which
intelligence. Section four describes the basic 'degﬁiciently solves the first problem, for graph it
of visualization of this algorithm as a model for ’

.non-negative edge distances, outputting a shortest

ltoe;)C:rlng purposes. Section five concludes th'Bath tree between selected vertices as a result [2]
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B. Dijkstra’s algorithm overview it's currently memorised length is final and

At the start of algorithm description Dijkstra minimal.
considers n vertices, of which some or all are 5. If destination vertex is marked as visited
branch connected pairs; also length of each branch (when planning the path between two

is given — non-negative. He limits the algorithm fo selected vertices) or if minimal temporary

a case where there is at least one path between any  distance between two vertices in the

two vertices, and then proposes two problems [2]: unvisited array is infinite (when complete

« The first problem is construction of traversal is planned), then stop. Algorithm
minimum total length tree between n is finished.

vertices, such a tree is a graph with one and 6. Mark an unvisited vertex marked with

only one path between any two vertices. minimal temporary distance as the next

In short, algorithm starts with the initial vertex,
assigns initial values as lengths and tries t%..
improve them with each iteration. !

The second problem is searching the ‘current vertex' and go back to step 3.

minimum total length path between two

OVERVIEW

This section shows, out of many possible, the
kstra’s algorithm visualization used for teaahin
artificial intelligence.

1. A temporary distance value is assigned to

every vertex: zero for the initial one and - \/isyalization as a teaching tool

infinity to all others. Visualization of a certain algorithm is always a

All vertices are marked as unvisited. chajlenge for students. This paper is another
Starting vertex is marked as current. Ansgnfirmation of this claim.

array of unvisited vertices is made, which is

filled with all vertices except for the starting ~C. D. Hundhausen in [1] describes his
one. observation of classroom activities, including 83

student groups (1-4 students each), who

For current vertex, all unvisited neighbours onstructed animations of 22 algorithm themes
are tested and their temporary distances ar% 9 :

calculated. For example, if current node A igure 1 shows the number of student groups

is marked with temporary distance of 6, anJ1avmg animated each algorithm theme.

branch that connects it with it's neighbour B The particularly popular ones were:
has a length of 2 then distance to B
(through A) is 6+2=8. If this value is lesser
than previously recorded temporary « Dijkstra’s algorithm,
distance to B, it's overwritten. Regardless of
the fact that neighbours of a certain vertex
are tested, they are not marked as visited in
this step so they stay in the unvisited array. as well as breadth-first and depth-first search.
When all neighbours of current vertex areThese themes were representative of the major
tested, vertex is marked as visited and igroblem-solving techniques studied in the course:
removed from the unvisited array. Thedivide-and-conquer, greedy, dynamic
visited array will never be checked again;Programming, and graph algorithms.

QuickSelect algorithm,

Kruskal and Prim’s minimum spanning tree
algorithm,
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Convex Hull
Euclid's GCD
Floyd-Warshall
Job Scheduling

Majority Element

Mazx. Contiguous Subsum

Russian Peasant Mult.

Towers of Hanoi

Transitive Closure

Fibonacci Sequence
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Longest Common Subseq.

Algorithm
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Ma.-Min.
Coin Change
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Huffman Compression |
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QuickSelect |
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# Student Groups

Figure 1. Number of student groups that animatezh algorithm theme

It has been noticed during Artificial Intelligence algorithm code line. It was done successfully in
classes at Technical faculty “Mihajlo Pupin”, PathFinder [4].

Zrenjanin, that there is a significant difference i Figure 2 and Figure 3 shows PathFinder, a new
acquiring knowledge of graph search algorithmMgectronic Math Teacher for active learning
when visual presentation is or is not presenipjjkstra’s algorithm. Sanchez-Torrubia and Torres-
During the school 2011/2012 year, students havlanc in [4] defined the concept of this electronic
described a segment of certain graph seard@acher and described the minimum and some
algorithm in their seminar papers and practicahdditional requirements.

work. Vast majority of them (around 80%) have

: : The tool in question represents an enhanced
shown the operation of the algorithm by graph. . . )
Also, a significant portion of the group used derta paradigm of this new concept on Computer Aided

applications to do it. Therefore, they werelnstruction (CAIl) resources, i.e. an application

compelled to understand operation of the al orithnqeSigneOI for ac_tive eLearning, following _the
in ari)etter way, in order uljo be able to desc?ribe i,[eMathTeacher philosophy. One of the most striking

next step. On the other hand, the learning materig?au;rlezt. rr:er(;nellslt ;Ee San'??ﬁidc ;Iegorl;[]hé?]
was better adopted, since the same problem WX#SU 1zation panel. ows, 0 > coge, whi
ep the student is currently executing, as well as

faced several times. This way of analyzing the’ . e .
operation of these algorithms by visualization\’\/her.e he had made a mistake within the algorl'ghm
unning. Another two features are the active

software has induced certain students to explae t :
u i ramework area for the algorithm data and the

use of Dijkstra’s algorithm. capability of saving/retrieving the created graph.

D. PathFinder

M. G. Sanchez-Torrubia and C. Torres-Blanc
emphasizes the value of parallel algorithm
operation monitoring by graph and certain
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Figure 2. PathFinder: an eMathTeacher for Digstalgorithm - Areas

Dijkstra eMathTeacher

Running Options Language About...

ALGORITHM TRACKING

Dijkstra (Graph g, Mode s)
Q= {3} -Init Fixed
5 = nodes(y) - {s} --Int Not Fied
o = {0 Far,Far__} --Intt Distances
p={1--.} —IntPredecessors
Wihile not Ervpty (5] {
u: = extractLowestCostNode(S)
addNode (Q,u)
For vin Adjacerts(u,3) do
I dwy=diu)+ ol fuwy then
d{wiEdiu)+d'fu ) --Update Distances
p()=u Update Predesessars

Erul §
End For

End Vihile
END ALGORITHM
() Drawing Mode/Graph Editing @ Rlgorithm Mode (Fixed Graph)
MESSAGES
g >> Select a node from the non-fixed list (S} and Lpdate both @ and S lists (active cells in light blus).
[ (@ [ dA | d& | dc | do | dE | dF | (5 | pA | pe | pc | pp | pE | pF |
[ wes [ s [ s [ o [ ¢ [ ¢ [ o [ @ [ ¢ [ &l e et | pga ook

Figure 3. PathFinder: an eMathTeacher for Digstalgorithm - Example

In [5] describe the minimal conditions for a tool « Flexible and reliable: allowing the user to
to be considered an eMathTeacher: introduce and modify the example and to

e Step by step inquiring: for every process repeat the proces.,s i de.S|rf-3d. .
step, the student should provide the solution * Clear presentation within a nice and

while the application waits in a stand by friendly ~ graphic environment, helping
mode, expecting the user's input. insight.

- Step by step evaluation: just after the user's * Platform independency and continuous
entry, the eMathTeacher evaluates it, availability (anytime, anywhere).

providing a tip for finding the proper  This way of presenting the graph search
answer if it is wrong or executing it if k. 5igorithm enables direct associations for each

* Visualization of every step change thatalgorithm line, giving the students higher self-
happens. confidence to use this algorithm.

* [Easytouse.
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E. ANIM3D

M. A. Najork and M. H. Brown describe a 3D
animation library for visualization of combinatdria
structures in one of their papers [6]. For the
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.

Also, ANIM3D develops a 3D animation of

Dijkstra’s shorthest-path algorithm in just 70 COdeFigure 5. The snapshot shows the algorithm aboetthird

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.

An 3D animation of this algorithm is shown in
Fig. 3 — Fig. 6 [6]. The vertices of the graph are
displayed as white disks in the xy plane.

Above each vertex v is a green column
representing D(v), the best distance from s to v
known so far. Initially, the columns above each
vertex other than s will be infinitely (or at least
quite) high. An edge from u to v with weight
W(u;v) is shown by a white arrow which starts at
the column over at height 0 and ends at the column
over v at height.

Figure 4. The snapshot shows the data just befotering
the main loop

complete

@

Figure 6. The algorithm is about 2/3 complete

&=

Figure 7. The algorithm upon completion

Upon completion, the 3D view shows a set of
red arrows which form the shortest-path tree, and a
set of green columns which represent the best
distance D(v) from s to v.
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V CONCLUSION

This paper showed the visualization of graph
search algorithms as a way of learning about these
_ . %Igorithms within the Artificial intelligence
several basic concepts of graph search algorithgdaching process. The software making successful
visualization can be drawn, like: visualizations was shown, and the important

» Each change on graph occurs only in stepslements were summarized. This showed how

related to only one graph node; graph search algorithms can be used with a higher

« An algorithm review is necessary for eachSUCCESS rate.
image (graph) change — that review can be
shown through the code itself (like in REFERENCES
PathFinder) or another, even picture modelll C. D. Hundhausen, Ifitegrating Algorithm  Visualization

IV GRAPH SEARCH ALGORITHM
VISUALIZATION

Based on the previously analysed aspect

: ; . Technology into an Undergraduate Algorithms Course:
like in ANIM3D; Ethnographic Studies of a Social Constructivist ryagh’,
. It is desirable for the visualization to Computers & Education, Volume 39 Issue 3, Noveng#?2,

doi>10.1016/S0360-1315(02)00044-1
follow both steps forward and steps ©2)

2
backward in algorithm operation; 2

Optimal time frame for complete display of

i ; ) [3]
an example is desirable, which should mean
the possibility for a certain part of algorithm (4]

operation display can be faster.

E. W. Dijkstra, "A note on two problems in connexiwith
graphs". Numerische Mathematik 1: 269-271., 1959,
doi:10.1007/BF01386390.

D. UroSewé, Algoritmi u programskom jeziku @likro Knjiga,
2007), str. 145.

M. G. Sanchez-Torrubia, C. Torres-Blanc, M. A. Lbpe
Martinez, ‘PathFinder: A Visualization eMathTeacher for
Actively Learning Dijkstra's Algorithin Electronic Notes in

Theoretical Computer Science (ENTCS), Volume 22#4uary,
2009, doi>10.1016/j.entcs.2008.12.059

M. Gloria S_anchez-Torrubia, Carmen Torres-Blamg] duan
B. CastellanosDefining eMath-Teacher tools and comparing
them with e&bLearning web based tadis Proceedings of the
International Conference on Engineering and Mathiema
(ENMA), 2007.

[6] M. A. Najork, M. H. Brown, “A Library for Visualizig
Combinatorial Structures”, VIS '94, Proceedings ftife
conference on Visualization '94, IEEE Computer 8tycPress
Los Alamitos, CA, USA 1994, ISBN:0-7803-2521-4

Each analysed concept would be desirable to
evaluate, so the plan for teaching the subject qg]
Artificial Intelligence in the following semesteis
to perform a more detailed assessment of each
individual concept.
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Abstract — This paper specifies content knowledge na
maturity as basic elements of the education in twolosely I MATHEMATICAL EDUCATION

e, e alce 1 somUCI e 0 There are many_approaches in_improving
presented. mathematical education. All these approaches are
with the same goal. A commitment of the teacher is
decisive, especially his willingness in formal and
| INTRODUCTION informal education to become an expert in

An evolutionary chain of languages, made bynathematical content, mathematical maturity,
Robert Logan [1]contain six components: speech,pedagogy, and computer science applications.
writing, mathematics, science, computing and the
Internet. Globally, writing and mathematics
emerged at the same time, approximately 310 . . ) .
years BC. Science appeared after 1000 yea arning - a lot of anthmetl_c, algeb_ralc gnd
Computing and Internet have appeared in the laggometric procedures and their usage in solving a
century. Logan develops the hypothesis that thie |a\§nde range of mathematical problems.
two languages are of the same importance as any of Mathematical maturity involves understanding,
the previous languages in the chain. solving encountered mathematical problems,
osing problems, proving theorems, precise

defined by a script and writing/reading rules. Som ath‘?ma_‘“ca'. communication, reasoning and logic.
aims of the educational circles are fluency. aturity is evident also in being able to use gaher

comprehension and use of reading in Iearning]athematic knowledge and to make connections
different teaching facilities ver a wide range of disciplines. Maturity is not

specific to any particular content area and it is
Mathematics is one of the most importantindependent of amount known facts.

components of school’s curriculum. However, the

content, teaching methods and resorts are under

permanent criticism and changes. There is a } ) } 0—’—»
general agreement that the results of mathematical — tow % Medium 5B hiigh

teaching are not successful enough.

Mathematical content knowledge is roughly
eaking problem-solving skill. The focus is on

Writing is closely related with reading and isP

Math content knowledge

The world we live in is mathematically very
complex. Many mathematical words and Math maturity
expressions are widely used in everyday } Ps } P »
communications. The wuse of money, time Low sB Vedium S High
measuring, distance concept, and many others, ar

%igure 1. Separate expertise scale for math nbated math

strongly based on mathematics. maturity [Morsund]

Relation between mathematics and computer _ _ '
science is significant, and their interaction npti Progressions in content knowledge and maturity
affects on mathematical education. are mutually independent, however of the same

importance. A person may have a high level of
math content knowledge and a low level of math
maturity, or vice versa. Figure 1 provides an
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example of two hypothetical students: Student Anformation, knowledge, procedures and data
(S-A) and Student B (S-B) [2]. representation. Moursund statebearning is a

Mathematical teacher should be an expert jfprocess of revising models (perhaps even to the

both, content knowledge and maturity, and more, i xtent of discontinuing use of a model), and
uilding new modelg2].

mathematical pedagogical knowledge. However,
some researches [3][4] show rather low level of Through the number line concept, an example
pedagogical knowledge and mathematical maturityof assimilation and accommodation of mental

Reading and writing mathematical contents argnodel will be pr_esented. A very young child does
not know a notion of number, but it has a good

very useful, especially for understanding. Firsé t sense of quantity. He knows very well witch pile

aim is to learn reading mathematical content that i : : .
rather different of reading in oral language. Fa t contains more candies. At kindergarten, he learns a

sake of mathematical maturity, there should bQOt'On of number by comparing sgts with same
another mode — reading to leam mathematicg.umber of different elements. At this moment, a

Burns stated [5]Writing in math class supports nmuergt)a;rsnzﬁdetg igglsrlastsre:;?{e dOfb Sgﬂeigzgﬂgt,,
learning because it requires students to organizegets (And tﬁis is a repo erationalysta e.) Neogi st
clarify and reflect on their ideas — all useful. "™ preop ge.) Neeqt

processes for making sense of mathematics. N setting up the numbers on the line, with a rémar

- . . ., on open right end. Significant accommodation of
addition, when students write, their papers prowde%he r?wodelgis introducq[ion of zero and negative
a window into their understanding, their

misconceptions, and their feelings about théwmbers. This mo_del a”OW.S _addmg and
content there're learning. subtraptlng, so here is the beginning of concrete
operational stage. Further, there are
Cognitive development is very important part ofaccommodations for fractions and rational
education. Although it is a continuous processpumbers, and the last one, the introduction of
there are four stages in Jean Piaget's cognitivierational numbers. The last stage, abstract thipki
development model [6]: sensorimotor, involves cognition of continuity on the number
preoperational, concrete operations and formdine, and facts that unit measure and direction are
operations (abstract thinking). Piaget's approach isufficient for its defining. Assimilation and
based on construction/constitution and analysis afccommodation toward math content is presented
mental models. Moving through these stageat figure 2.
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 symbols. 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
open-ended, and in mathematics is related with
maturity. Biological mature is only the basis foet
last stage, but favorably environment and support 3 2 a1 o0 12 2 E£37 a
are necessary. Moreover, cognitive development of
one person may progress differently in separate
disciplines. This leads to formation of different
cognitive expectations in disciplines such is
mathematics, especially in geometry and

probability. Figure 2. Assimilation and accommodation of memtadel

Generally, patterns can be stored in human’s through the number line concept
mind, so they can be thought as some models of

Very young child has a sense for less and more

OOV

Sensorimotor

Preoperational

Concrete operations

Formal operations
(abstract thinking)
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Solving problem is a major issue inscience and engineering. The short definition of
mathematical education. Unfortunately, it is ofeen computing, taken from [8] is:

major goal of both, the teacher and its StUdeDtS’the discipline of computing is the systematic study

f algorithmic processes that describe and
@nsform information: their theory, analysis,

reach the solution of a posted problem. In th
purpose, reading to learn mathematics tends to bq
fr?cl;lljr;% fﬁosvlviﬁarxpéiiglitp:egrwi sfglvki)r?gSIsrlzllllesl esign, efficiency, implem(_entation, and_ application
and coﬁtributes so'metimes to content knowledge the fqndam_ental guestion underlylng_ _all of
. ‘computing is, “What can be (efficiently)
should not be taught to solve problem of this at th automated?”
kind, but to develop a general attitude for the '
solution of problems. For the sake of mathematical The question stated in the previous quotation is
maturity, and in contrast with an algorithm, someone of the most inspiring questions in human
concepts of heuristic strategies should be involveldistory, and it suggests th&omputer Science
in solving problems: drawing a picture, breaking sshould have existed long before the advent of
big problem into smaller, trials and errors,digital computers [9]. The roots of computing are
developing a similar but simpler problem, libraryinfluenced by mathematics and engineering (see
research. This means a plan of action that mdyigure 3.). Analysis in computing is influenced by
help, but is not guaranteed to help. The solvingnathematics, while engineering influences design.
should have the main purpose of increasing genersloreover, there are formed computer departments
knowledge, and not the solution. in academia that have mathematical or engineering

An influence of the computer and informationemphaSiS'. Computer _science de_partments Wit.h a
science on mathematical education is evident evemn‘.athematICS emphasis and with  a numerlcal
. . . . ' . Ofientation are usually named as computational
in the teaching curriculums. Sometimes, it 'Sde
C \ o partments.
justifiable, but sometimes it is not. For example,
procedure of square root calculation is completely
through. However, it is comprehensible. On the
other hand, it provides significant help or even
complete solutions for wide range of problems, so
why not to use it? It is hard to harmonize thaeoff

with basic principles of mathematical education
such as mathematical thinking and solving

problems. Engineering

Computer science

Relation between mathematics and computer Figure 3. Influences on computer science edugatio

science is significant, and their interaction nujti o ] )
affects on mathematical education. However, it is considered that computer science

has much closer relationship with mathematics than
many scientific disciplines. This is consequence of
the influence that mathematical issues such
) o ] mathematical logic, Boolean algebra for circuit
Computer science discipline was born in theyesign, category theory, algebra, algorithms for
early 1940 with the confluence of algorithm theorysolving equations and other classes of problems in
mathematical logic and the inventio_n of_electronicmathemaﬁCs have on early development of
computer [7]. The terntomputer sciencés later  computer science field. Some academicians try to
interchangeably used with terms such as computg{c|,de computer  science  discipline  in
science and engineering, computing, anghathematics, while  others  propose  that
informatics. The main effort in computer sciencenathematics is a part of computer science, but
discipline has been directed toward human-madgeither of these inclusions is valid [9]. It is teet
processes, especially to information processing, gescribe the relationships between mathematics
systems and machines. The main differencgng computer science as mutual impact, and to
between ~computer science and computegonsider different roles these disciplines have on
engineering is that computer science is focused Qfbrson’s education. Although both disciplines are

analysis and abstraction, ~while computeiecessary for the development of human society,
engineering on abstraction and design [8]. The tergpe visibility and the case of use of computer
computing is used to embrace all of computer

Il COGNITIVE DEVELOPMENT IN COMPUTER
SCIENCE EDUCATION
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science advancements tend to get the credit in Based on the previous discussion, computer
society [2]. science education depends of many people that

Computer science is fundamentally based oﬁ]fluence children growth. Formal education comes

computational thinking that is skill for everyone, OT: rlegular clgsl_srtoom ht_leac_h?rs olr (cjompa[gter
not just for computer scientists [10]. From theyear echnology specialists, while informal education
childhood, humans gain analytical skills angcomes from parents, older siblings, colleagues in
computational thinking through reading, WritingSChOOI and friends.

and basic arithmetic. Wing stated fundamental Computer science education can be viewed

characteristics of computational thinking [10]: through cognitive development of students. Jean
. Computational thinking is related to Pigge@, biologist, philosopher, and behav_i(_)ural
conceptualizing, not programming scientist, develo_ped one of the most s_|gn|f|cant
Therefore, it requires thinking at multiple f[heorles in cognitive development [6]. This theory

level of abstraction. 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
devolving huma_ns to rote behawqr b.ecaus?)perational stage. Lutz and Huitt [11] discussed
of computer assistance in daily activities. adoption and extensions of Piaget's theory of
« Computational thinking is a way that cognitive development in many scientific
human think, not computelt is related to disciplines. Following the reasoning that led to
how humans solve problems. We shouldnath cognitive development scale Moursund [2]
never forget that humans design andieveloped a computer science cognitive

* Computational thinking is fundamental, not
rote skill Interesting challenge is to make
computers think like humans, but without

instruct computers to solve problems. development scale with the following stages:

« Computational thinking complements and « Stage 1: Piagetian Sensorimatdnformal
combines mathematical and engineering education usually provided by parents and
thinking Mathematics provide formal basis other caregivers that contribute to general
for computing, while engineering aspect is progress in sensory motor development and
related to building systems that solve becoming acquainted with ICT
problems and interact with the real world. environment.

« ltis based on ideas, not artifactBhe basis « Stage 2: ICT Preoperationallt includes
for computing is human ideas that are both informal and formal ICT education in
further realized throughartifacts such as preschool. This stage is characterized with
software and hardware. considerable development of speed and

Both computer science and math education accuracy in using mouse, touch pad and

begin in the early childhood. Through playing similar multimedia devices.

children gradually learn some concepts from math « Stage 3: ICT Concrete Operationdt
and computing. However, there is a significant included both informal and formal
difference between math and computer science education, but with increasing importance
education. Math education is driven by detailed of formal education. During this stage,

scope and sequence, state and national standards, children start to think logically, which is
books and other materials tied to standards, and demonstrated through systematic and

state and national assessment [2]. In contrast, logical manipulation with symbols related
education in computer science comes from to concrete objects. In addition, at this stage
combination of formal and self-instructions. The children start to use variety of software
samples for informal, or self-instructed education tools, as well as to work in graphical
in computer science are activities such as playing manipulation environments like studios for
computer games, or searching for content on working with digital photography.

Internet. Through these activities, children gain
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.

» Stage 4: CS Formal Operation®pen-
ended developmental stage with begins of
systematic and abstract thought. Requires
ICT knowledge, skills and speed in
representing and solving problems at the
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As a sample that illustrates the difference
between content knowledge and maturity in
computer science programming task in assembly

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

do not know computer organization, or do
not know how to use programming tools.
This situation illustrates the lack of
content knowledge in the domain of
computer science.

Student solves a problem in the domain,
and writes a program that implements the
solution. When a student has higher level

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.

of content knowledge and maturity in

mathematics, he is able to provide a set of
possible solutions, and to select the
optimal one. Usually, in that case a student
has enough content knowledge in
computer science for writing a program

that will implement the solution.

e Student solves a problem in the domain,
and writes a program that implements the
solution. When the student is capable to
easily write a program for the stated
problem by using different programming

IV  SAMPLE FROM THE PRACTICE

language for Intel 80x86 microprocessors will be Is_guc';ures, and/(t)rlk dlgfer(tar:‘;] _avallabled
presented [12][13]. The task is to write a program II ralrles% we (;an_t a | a ?u_ € mcre?se
that solves a simple problem that uses matrices. As sec\ggncg maturity level in - computer

it is presented in figure 3, the knowledge in

computer science has its root in mathematics and Efficient solving of different problems in a
engineering. For the stated task, the following iselected domain and capability to provide several

assumed:

The common situations in the practice are:

solutions and to discuss their efficiency, require

Students should have knowledge about théPecific domain knowledge and maturity level,
specific topic from mathematics. This alsotéchnical knowledge in computer science and
assumes that students have appropria@dineering, and increased maturity level in
maturity level in mathematics related toCOMputer science.

abstract thinking and understanding of This sample illustrates the necessity to include
multidimensional arrays. subjects that will provide strong mathematical
Students should have strong technicaknowledge, engineering knowledge, and develop
knowledge related to digital electronicsspecific computer science knowledge and skills in
and computer architecture. This meanghe curriculums for computer science and
that students are familiar with the innerinformation technology.

structure of selected microprocessor and

organization of RAM memory. V CONCLUSIONS

Students should know syntax of target Math and computing education are closely
assembly language, and should be familiaconnected, which is evident from long history of
with software development tools. mathematics and computing. Many people and
organizations are involved in development and
change of these disciplines. Changes start in
Student knows enough about the computef,athematical and computer science education and
organization and programming, but do notinflyence all areas where these disciplines ard.use
have knowledge about the domain of therhe major role in changes in both disciplines plays
problem.  This illustrates the weak |cT that provides powerful hardware and
knowledge in mathematics. In that caseetworking infrastructure, information retrieval
there is no sense to discuss about maturityystems and tools that can solve or help in solving
level in mathematics. a wide range of problems. Changes should increase
Student knows the solution of the problemproficiency and maturity of pupils and students in
(he has domain content knowledge), buboth mathematics and computing. This paper
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discusses development of content knowledge ariél
maturity in mathematics and computer science and
presents cognitive development scales for botfs)

disciplines.
: . . (6]
A sample from the university practice is also

provided with the aim to illustrate the concepts of7]
content knowledge and maturity in mathematics
and computer science. The sample is described on
the conceptual level, without unnecessary practicés]
details. However, some important remarks and
conclusions are derived, and these remarks should
direct both further research and the practice af]
university.

[10]
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Abstract — Growing technology in the field of ICT  development, data bases [12], distributed network
emphasizes importance of expert education for theiuse. platforms and other [13]. The most popular use of
The main sources of such education should be univétiss, . . S .

and numerous factors that influence on its efficiecy virtual Iaboratorl_es is in the field of CompUter
should be reconsidered. This paper deals with univeity ~ N€twork education. There are many different
education for various IT courses that demand network platforms developed for those purposes, as well as
infrastructure for their teaching program. Besides the ones primarily designed for experimenting and

laboratories with real petwork equipment, whlgh endle networking concepts studying. Recently, the new
students to work in real network environment,

virtualization technology and appropriate softwarecan be ~ @ppliance of V”tuahzauor_‘ technology in the area
used for teaching computer networks and other coues  Of data and system security has emerged as well.

such as data and system security, system administi@n, . . .
etc. Y Y. s This paper describes the most characteristic

This paper describes the most characteristic enviranents environments of virtual network laboratories as
of virtual network laboratories as well as their man well as their main features. The example of

features. The new virtual laboratory, named VNLab, is Proposed virtual laboratory, named VNLab is

proposed and described in this paper. showed too.
| INTRODUCTION I VIRTUAL NETWORK ENVIRONMENTS
Rapid development of computer  In this section, the brief presentation of various

communications influenced on importance ofapproaches to creation of virtual network
expert education which will use theselaboratories is presented, as well as the
technologies. In the first place, expert education summarization of their main characteristics [14].

provided by universities and other academicA. VNUML (Virtual Network User Mode Linux)

institutions. Efficiency of this education mostly _
depends on laboratory conditions used for its ©OPen-source tool with a general purpose, based

practical part. High equipment costs, its constarf? network scenarios is VNUML. It was
changing and upgrade requests complicat eveloped in 2004.at Tel.ema.tlcs Engmgermg
maintenance of computer laboratories. All thes@€pPartment of Technical University of Madrid, as

reasons reflect on growing importance of softwar@art of Euro6IX research project for experimgnting
solution in this area. in the area of IPv6 network systems. Its primary

_ ~aim was to simulate computer networks and to be
One of the modern ways for adopting practicak tool for creating virtual network polygon test.

and functional knowledge about computeryNUML was based on User-mode Linux (UML)
networks and systems is virtualization software fotechnology.

network modeling and teaching. [1, 2]
Virtualization software proved itself as efficient . YNUML was developed from the laboratory
enough for virtual laboratories creation [3, 465, Wlth_ local access (available as Live CD too) to the
and its primary role was to create experimentafnvironment with remote access.

environment for new technologies, as well ag . Netkit
developing and testing network software. The The second

other, but not less important purpose of virtuagystem based on the same virtualization

laboratories is in _ education_ of_ informatit_)n technology is Netkit [15]. It is fully developed at
technology experts, i.e. for engineering educatlorbpen_Source software. It contains four

Many examples confirm this statement. Virt”alcomponents: kernel, system file image, software
laboratories can be used in the fields of: opegating . virtual hub and the set of defined user

systems [7], system administration and networkS ,,ymands. The Netkit environment was
security [8, 9, 10, 11], server and client software

important network emulation
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developed for experimental purpose in computef. Manage Large Networks (MLN)

networks domain. The project of its development N is an open-source package that represents
started in 2005 in the Computer Networkstoo| for defining computer networks. The system
Research Group at University of Roma Tre, and ifises User-Mode Linux (UML) or Xen as
was the part of Linux User Group LUG Roma 3yjrtyalization software and different virtual
project for creating costless  educationamachines based on different Linux distributions.
environment. The project was extended by XMLy N language was also developed and it
based language named NetML. The purpose Gfimplifies network scenarios creation and

NetML was to describe network topology used inconfiguration. Students may use this system by
network scenario of particular environment [16,script files written in this language.

17, 18]. '
. ) . _ G. Marionnet
Netkit is used by many universities as teaching |, <00 [21] is virtual network laboratory

tool. The system is designed for working Wlthl;hat enables defining, configuring and running

local access. Besides installation package, tmreéomplex networks and their devices such as:

aLive CD version too. The main drawback of thlsswitches, hubs, routers and cables. It is a free
system is inability of UML to support other

operating svstem than Linux application created for Linux platform and based
P gsy ' on UML and VDE [22] virtualization tools.
C. V-NetLab

H. vBET
V-NetLab environment represents complex VBET system [23] is UMLbased. Users
structure with one NFS server. This server is usegescribe )gcenario b textuall .oriented
as storage for virtual machines and its disk imaggpecification Ianguagey Parsery processes

files. The V-NetLab has nine workstations WIthspecification and generates a script. Running the

Vinualzation software. The system has a gatowafCTPL Vitual node and vinual topology are
) y 9 dreated. After the experiment scenario may be

g:)a:;;r;a:}tgﬁtg;ircseto[fécess the virtual netwatk Aanceled. vBET language is similar to the NetML
’ and MLN, because automation of running
Some of the exercises for this environmentommands on virtual machines is not allowed.
include: firewall system configuration with
. : : I. Dynagen
iptables software, network analysis (with tools _ ,
such as: ping, traceroute and nmap) and network Dynagen [24] differs from abovementioned

intrusion detection with snort tool. systems. This system is oriented to the creation of
scenarios made of emulated Cisco routers, based
D. VELNET on Dynamips technology. The main advantage of

Virtual Environment for Learning Networking this system is high level of scenario reality while
—VELNET, uses VMWare  Workstation its main drawback is inability to emulate any other
virtualization software with different guest platform or node type (such as server or working
operating systems (Windows XP, Windows NTstation) except for Cisco router.

V\/_orksta_ttlon, Ope_nBSD). Unlike oth(_er SOIUt'OnSJ. VNLab (Virtual Network Laboratory)
with Linux environment as dominant one, _ ) _
Windows platform prevails in this case. VELNET _ VNLab is an online educational system that

was developed in 2003 in the School fordistributes learning material, as well as learning
computing and information technology at the€nvironment, using the network infrastructure. The

University of Western Sidney, Australia. laboratory is based on virtualization technology.
VNLabwas developed during 2007 at Technical
E. ViabNet Faculty “Mihajlo Pupin”, University of Novi Sad,

VlabNet project is based on Debian operatingerbia. Initially, it was used as teaching
system, Xen virtualization software and Quagganvironment for Computer Network course for
Routing Suite routing software. This solutionbachelor students at Information technology study
represents one of the first attempts of combiningrogram. Nowadays, its usage is being expanded
virtual machines and physical network equipmentwith support for Data and Network Security

[20] Course. There is an ongoing research in order to
expand the VNLab usability to other courses as
well [25].
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VNLab represents hardware-software model oCCIE), Juniper (JNCIAm, JNCIS and JNCIE)

virtual network laboratory [25, 26, 27, 28, 29]. Redhat

(RHCE, RHCT),

Microsoft (MSCE,

VNLab is based on Microsoft Virtual Server 2006MSCA) and Novell (CLP). It can be used for
R2 [30] virtualization software (Figure 2.).

K. GNS3 (Graphical Network Simulator)

GNS3 is graphical simulator which enables

experimenting and working

with Cisco I0S and

Juniper JunOS operating systems [31].

As shown in Table

I, the dominant

complex networks simulation [31]. Comparing toVirtualization software is UML (User Mode
previous ones, it is a totally different environrhen Linux), but variety of other software can be used

and the only similarity is virtualization software: With great effectiveness as well.

Dynamips, Qemu and VirtualBox VM. To provide

simulation environment

communication systems (Figure 1.), GNS3 ha
been integrated together with following program

packages:

- Dynamips — Cisco 10S emulator,
- Dynagen — text based interface for Dynamips,
- Qemu — generic and open source emulator a

virtualization tool,

- VirtualBox — free virtualization software,

TABLE 1. VIRTUALIZATION TECHNOLOGIES

- Wireshark — open source program for packaggs’NLab

analysis.
Swi

Athens

-
o

Figure 1. Simulation environment in GNS3

for complex Environment Virtualization .
5 Education Curses
name technology
VNUML UML Computer Networks
Netkit UML Computer Networks
V-NetLab VMWare Security
VELNET VMWare Computer Networks
VLabNet Xen Computer Networks
MLN UML, Xen Computer Networks
Marionnet UML, VDE Computer Networks
VvBET UML Computer Networks
Dynagen Dynagen Computer Networks
MS Virtual Computer Networks,
Server 2005 Security
GNS3 Dynagen, Qemu, Various
VirtualBox

Pireus

The choice for suitable virtualization platform
is simplified, i.e. multiple platforms may be used
with the same efficiency. Also, table shows that

dominant usage of this environment for learning
purposes is related to networking related course.

Despite this dominance, there are some efforts for
GNS3 is a tool designed for laboratorytransforming existing virtual
exercises creation for future engineers andreating completely new one

environment or
intended for

administrators, as well as for exam preparation famplementation of Data and Network Security
next certificates: Cisco (CCNA, CCNP, CCIP andcourse.
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Il LABORATORY EXERCISES FOR DATAAND  Firewall IPv6

NETWORK SECURITY COURSE Firewall IPv6 principles, configuration,

Following laboratory exercises are developedptables6, packet filtering, network and system
for usage at Technical Faculty “Mihajlo Pupin” for Security.
Data_ and Network Securit_y course. Thesesac abos
exercises are partly realized in VNLab
environment and partly in the GNS3 environment!DS (Intrusion Detection System)
Some of the exercises are in experimental and |ps pasics. Basic snort configuration, basic
prototype phase. Each presented lab is describggles, tests and experiments. The lab is in the

with basic topics covered by an exercise. prototype and testing phase.
SecLab00 SecLab07

SecLab and GNS3 environment, Linux operatingptions and usage. The lab is in the prototype and
system, Linux file system, network settings,iesting phase.

configuration files, commands: ifconfig, route and

ping. SecLab08
SecLab01 IPSec VPN
SSH protocol IPSec protocol basic. VPN basic. Strongwan

_ , package. Basic [IPSec Site-to-Site VPN
Basics of SSH protocol, basic SSH servegonfiguration and simple scenario. The lab is in

configuration, starting and stopping the serverihe prototype and testing phase.
basic usage of SSH client software. User creation

for remote SSH login. Private and public key
creation with RSA algorithm. Copying key to the |V LABORATORY EXERCISES FOR NETWORK

SSH server using SCP protocol. Login to the SSH COMPUTER COURSE
server using private key. SSH protocol analyses.  Following laboratory exercises are developed
SeclLab0? for usage at Technical Faculty “Mihajlo Pupin” for

_ Computer Network course. These exercises are
FTP server security realized in VNLab environment. Each presented

FTP, SFTP, SSL and TLS protocol basicslab is described with basic topics covered by an
Basic FTP server (vsftpd) configuration. Stopping®X€rcise.
and starting FTP server. FTP and SFTP clienyNLab0oo
basics. Using openssl for certificate generation. _ _
Configuration of FTP server for secure connectionYNL-ab environment and LinuxOS

SeclLab03 _ Introductory exercise, VN_Lab gnvironment,
_ Linux operating system, Linux file system,
Web apache server security network settings, configuration files, commands:

SSL and TLS protocols. Basic HTTP serverifconfig, route and ping.
(apache) configuration. Stopping and starting/NLabo1
HTTP server. Creation of self-signed certificate. ) ) )
Ssl.conf and its configuration. Access to the httpéPV4 addressing and static routing — part 1

site. IPv4 addressing, IP address, netmask, network

SeclLab04 prefix, network address, broadcast address, routing
_ introduction, static routing, commands: route add,

Firewall IPv4 route del, route, netconfig, ping and traceroute.

Firewall IPv4 principles, configuration, \/NLab02

iptables, packet filtering, NAT, port forwarding, _ _ .
network and system security. IPv4 addressing and static routing — part 2

SeclLab05 IPv4  addressing, IP address, netmask,
broadcoast address, static routing, network design,
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default route, commands: route add, route delerver software — part 2

route, netconfig, ping and traceroute. File /etc/services, starting and stopping

VNLab03 services, commands netstat and telnet. Server
software configuration: apache (web server),

proftpd (ftp server) and bind (DNS server).
IPv6, IPv6 addressing, global-unicast addres

site-local address, link-local address, IPv6 stati NLab10
routing, 6to4 tunneling, ND protocol, commands:Firewall
route add, route del, route show and traceroute.

IPv6 addressing and static routing

Firewall IPv4 principles, configuration,
VNLab04 iptables, packet filtering, NAT, port forwarding,
network and system security.

Dynamic routing, RIP protocol basics, VNLab11
Zebra/quagga multiprotocol routing software,Firewall IPv6
Cisco 10S-like environment, router configuration, Firewall IPv6 principles, configuration,

ﬁszkndsz router rip, passive interface anﬁiptables& packet filtering, network and system

RIP routing protocol

security.
VNLab05

OSPF routing protocol — backbone area

V CONCLUSION

_ _ _ This paper showed the main characteristics of
~ Dynamic routing, OSPF protocol basics,virtual network laboratories used for modern
interior gateway protocols, area 0 (backbone), patBducation in computer networks and other related

costs, Zebra/quagga multiprotocol  routingcourses. The architecture of proposed virtual
software, Cisco 10S-like environment, commandshetwork laboratory, VNLab, is presented too.

router ospf, passive interface, network, area and . .
Numerous learning environments based on

ipospf cost. _ N : _
virtualization technology are given together with

VNLab06 their comparison. It showed that dominant

OSPF routing protocol — multiple areas virtualization software is UML (User Mode

Linux), but variety of other software can be used

~ Dynamic routing, OSPF protocol basics,yith great effectiveness as well.

interior gateway protocols, multiple areas, area _

types, path costs, Zebra/quagga multiprotocol Presented lab exercises for two IT courses
routing software, Cisco I10S like environment,proved that usability of virtual laboratories is

commands: router ospf, passive interface, networkighly effective environment for IT engineering
area and ipospf cost. education.
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EIGHT GRADE STUDENT S MOTIVATION
TO PARTICIPATE IN COMPETITION
TEACHING OF TECHNICAL AND IT

EDUCATION

S. Vojnovic, M. Marinkovic, M. Vidovic, D. Karuovic

University of Novi Sad, Tehnical Faculty “Mihajlaupin”, Zrenjanin, Serbia
aruena@tfzr.uns.ac.rs

Abstract - The objective of this paper is increasestudent When we talk about the motivation of children
motivation eigth grade to participate the competiton for the competition, preference should be given to
continues TIE. In the wix will be made site in the &Id of . L L L2
Information tehnology, that students can be helpedo the_ mtemal m_Otlvatlon’ because it is self-iniieht
participate in the competition continues TIE. Studens will ~ 1hiS motivation should be encouraged and

be tested by two questionnaire. The authors will fst  fostered. [2]
examine the overall motivation of students to partipate
in the competition continues TIE, and then they willbe Il STUDENT' S MOTIVATION FOR COMPETITION

present site which was created in wix. Then we will Th tivati f talented students i .
conduct another questionnaire and examine the studés € motivation or talented stuaents 1S a given.

whether they liked the site presented and whetherot ~They are curious, know more and want more. At
increase their motivation to participate in the conpetition school competition can be verified knowledge,
continues TIE. make selections, thus eliminating a large
| INTRODUCTION percentage of students with the achivement of less
. _ ) _ than 50% on the test. Reducing the number of
.,competition itself is neither harmful nor

- _ articipants, reducing costs and, consequently,
beneficial. [t became that depending on theeater apility to adequately reward the best
organization as a whole, and respectively th

_ _ , ignificantly contribute to greater efficiency diet
method and quality of planning, preparation,.qnherition. At the school competition students

implementation ﬁnd monitoring %f "€ improve their test solving skills, objectively asse
competition®. [1] The competitions are designedy,qir knowldge, and reduce discomfort due to poor

for ~students with special interests —andregis at the next level of competition. [1]
achievements in certain fields. The aim is to revea

the students with high ability and motivation ~Competitions are a step forward from the

through the competition. [1] traditional classroom, children are encouraged to
demonstrate averment and the self-attestation. The
Il CONCEPT OF MOTIVATION teacher’s role in the motivation of children foeth

The motive is the driving force, the pursuit of competition si undoubtedly great. Apart from the
some goal; psychological process that supports dmtrinsic motivation that a child feels, it alsoeus
to do things. [2] external motivation by not only teachers, but the
. . , I . overall environment in which the child is. A
Ch||dren, like adults, find motivation to Iearn' N teacher who knows the sources of motivation, how
the various factors that can be divided intq, encourage and awaken it in students, can expect

external and |_nternal._Some of the external gonte'btositive results with their competition team. [2]
may be interesting content, obedience,

identification with a person who teaches it, IV RULES OF COMPETITION FROM TECHNICAL
rewarding learning outcomes, the desire for AND IT EDUCATION

acceptance and other. Internal reasons are much Regulations and rules for competition in the
more constructive drivers of the learning processychnical education of primary school complies
These are innate curiosity and love of exploratior\gith the "Expert guidance on organizing
and discovery, the need to define the world aroung,mpetitions and festivals of elementary school”
them and other motives, different depending Ofsgeq by the Ministry of Education (Number:
personality, situation, age, etc... 610-00-01775//2008-06 in Belgrade 25.12.2008.).
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This ordinance arranges the goal, objectives, typdd. Technical Documentation
and levels, organization, method of evaluation, the The technical documetation shall include:
requirements for implementation, monitoring and

reporting on previous competitions and festivals. General design;
[3] » Sketches;

The aim of the competition is to involve as Technical drawings;

many students to have the opportunity to, ¢ Operations-plan;
depending on the content and type of activities; « Tools and materials.

* present knov_vl_edge, .ab'"t'es’ aptltud_es, In the application for the competition must
creativity, positive social values etc. which

. specify the name of work, type, region and

they have maste_red dur.ing_ the'rdiscipline from which the student competes. [3]
development, education, upbringing and

socializing; C. Demonstration and Defense of the paper

« compare the results obrained with other Competition TECHNICAL EDUCATION, area
participants, in order to motivate them for Informatics

further advancement, . ARCHITECTURE AND BUILDING:
e assess and determine their realistic results

compared to results of other participants, ME(_:HANICAL : .ENGlNEERING.
noting the failures, but also the quality in (agricultural engineering, transportation
systems...);

the process of its preparation. [3]
« ENERGY (electrical engineering,

Train participants to compare their knowledge, alternative energy sources);

skills, attitudes, creativity, behaviour etc. witie
values of other students, and for the students to: * INFOMATICS AS A FUNCTION OF
. TECHNIQUE AND TECHNOLOGY;
e seek to achieve better results, both

individually and as team; *  MULTIDISCIPLINARY WORK

 better and more objectively know (cybernetics, robotics, ecology...);
themselves and other participants in the *° PHOTO/VIDEO TECHNOLOGY. [3]

competition; The paper will use the discipline
e develop capabilities in  emotional INFORMATICS AS A FUNCTION OF
acceptance score of the results. [3] TECHNIQUE AND TECHNOLOGY. It will

examine how much are students interested in

The competition is organized at SChOOIS'participating in the competition in these areas.

municipalities, counties, cities and the StatesThi
paper will examine how students are motivated to VI MOTIVATION FOR THE CHOICE OF TOPIC

participate in competitions within the TIE subjects The motivation for the choice of topic is that

at school level. School competitions are organizeg, \vant to abandon the traditional way of working
by schools to separate the most succesful studen d offer students something different, and
who t\.’;{'" repéesent the school at the fOIIOV‘”ngtherefore try to increase the motivation of eight
copetitions. (3] grade students to participate in the competition

V  RULES OF COMPETITION IN THE TEACHING ~ t€aching  of ~ TIE.  Teaching Information

OF TECHNICAL EDUCATION FOR ELEMENTARY ~ Technology area that is designated by the
SCHOOL PUPILS IN SERBIA curriculum for the eight grade will be done in the

wix-shaped site. Students will view the site
through a link, and so will be to examine whether
they liked the site and present how they are
A. Test (test theoretical knowledge) motivated to participate in the contest continued

This element is realized through the quizafter the introduction of new software that can

which includes teaching materials and technicaf€lP them with the preparation of presentation
education for students of seventh and eight gradglth which they can participate in the competition.
cirriculum and teaching technical and IT education

for students of the fifth and sixth grades. Stuslent

have 60 (sixty) minutes to complete the test. [3]

Participation in the competition is achived
through the following three elements:
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VIl THEORETICAL APPROACH TO THE Beside this basic hypotheses we could state and
PROBLEM auxiliary hypotheses:
A. Description of the problem e It is possible increase students motivation

The fact is that students today are less and less for competition in IT;
interested in participating in the competition.§hi  * Sex of students does not affect the choice
study presents new methods to increase students’ for competition.
motivation to participate in the competition
teaching of TIE. Broader problem is to examine
whether and how students are interested iA. Methods and techniques

participating in competitions. The narrow issue is |n this work is going to be used descriptive and

to examine whether wix as a new teaching methogaysal method that is based on experiment. The
INcreases Students motivation to part|C|patemthmain characteristic of this experiment is to

competition. examine efficiency upbringing and education

B. The achieved degree of research impact. In the experiment we will see two

Not found any research that was done in wix in\/a”"’lbles the procgdure a_nd _the _effect of
rocedure [1]. Technigue which is going to be

order to increase students’ motivation top

- . o . used is questionnaire. Under the supervision of
participate in the competition teaching of TIE. class teacher the students will be asked how much

VIl RESEARCH METHODOLOGY they are interested to participate in competition i
teaching IT.

IX RESEARCH

A. Subject of research

Point of this research result from need toB: Sample survey
determine how much students, in eight grade This research will be conducted in a primary
elementary school “Laza Kostic”, are exactlyschool “Laza Kostic* in Gakovo. The study will
interested in competition in the subject IT. Stegti  include two eighth grade classes of 25 students.
from problem definition, subject of research isThe research will be conducted during the second
.Motivation of eight grade students for semester.

participation in competition in the subject IT.” C. Test procedure

B. Research goal For the purposes of this study is need for
Basic goals in this research are: inquirestudents to fill two polls in the presence of class
students motivation for competition, classified theteacher. The first survey will consist from that
most usually areas in IT from which students go tavhich would be interrogated overall motivation of
competitions and examine if new wix methodstudents eighth grade to participate in the
influence to increase motivation. competition IT. Later they will be presented to
site-teaching Information Technology unit. Each
C. Research tasks student will be able to download on his computer
Based on the goals we will present researcthe link by wich he or she could overview made
tasks by which we confirm or deny postedsite. After that, students will once again givelpol
hypothesis. which they will fill in the presence of class
Need to exemine: _teacher. Based on this survey dete_rmine whether to
: increase students' motivation eighth grade to
* are the students and how much interested IBarticipate in the competition IT and whether they

competition in IT; liked the site presented.
* examine the most interesting areas for

students; X DATA ANALYSIS AND CONCLUSION
« conduct a poll whether students liked Analyze the first survey which will show the
presented site or not. total motivation eighth grade students to

participate in the competition and give a graphical

D. Research hypotheses representation of the results obtained.

Basic hypothesis is: After the presented site, conducted a second

« There is a chance to increase studentsurvey and determine whether to increase
motivation for competition by using motivation eighth grade students to participate in
software created in wix. the competition and whether they liked the site
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presented and provide a graphical display offl
results. Then compare the results and give its
conclusion on the feasibility of this work. State[s
whether the hypothesis is proved or disproved. If i
is disproved write the reason. List the factorg tha!
led to confirm or refute the hypothesis. Briefly

relate the results of work and makejg
recommendations for further work.
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Abstract - The paper discusses the theory of models This paper contributes to increased efficiency
simulations and tools for modeling and simulation. and modernization of computer simulations and

Modeling of the scientific method when natural or . . . .
artificial structures we study the structure, systens, technical education classes in our education

processes or phenomena that are analogous to sonibes SyStem_ 1, 2]. _Modeling _ an_d_ Si_ml_”a_tion is
facility, system, process or phenomenon that for sse  extensively used in many scientific disciplinest bu

reason it is impossible to study directly. Modelingis a  jn teaching and education it is not present, not
scientific method of knowledge about the charactestics of sufficiently explored.

models of natural and artificial systems transmit & such
hearings. I

THEORY MODEL
The model represents a static state of the systemysem Modelin is  the rocess of imitation
parameters are not defined as a function of time. T 9 P

simulation just follows all the system parameters s a Phenomena, Obje_CtS’ processes and_ systems. The
function of time and there is a chronology of evestin the ~ model thus contains only the essential features of
system changes. Modeling and simulation belong to the original or real system yet to be built. The
research and experimental techniques. The simulatiors 4 qel is a simplified aspect of the original. Simpl
suitable for examining the state of the system. . . .
models are the least expensive design, aspiresto th
| INTRODUCTION ideal model can be easily described

We live in a time of rapid changes, the moremathematlcally, but have the least validity, i1eda

. e D practical usability. For such a model is said teeha

requires fast and efficient acquisition of." . -
: S . " a high level of abstraction.

knowledge and its application. At the same time,
science, engineering and technology will undergo Models of low levels of abstraction, on the
tumultuous change thanks to the informatiorother side of the complex models that require
technology and telecommunications. functional knowledge. The aforementioned effects
f education are largely reflected in the natural
ciences mostly on technical education as a
ubject.

Changes and developments in the field og
science and technology affect the educatiog
system. Application of knowledge is the most
important element. In this sense, the educational Modeling of the scientific method when natural
system of each country is an institution that willor artificial structures we study the structure,
ensure that the company adapt to change, to ensiggstems, processes or phenomena that are
the future itself. It is therefore necessary tcanalogous to some other facility, system, process
introduce into the education system dynami®r phenomenon that for some reason it is
changes that will provide rapid acquisition ofimpossible to study directly. Modeling is a
special software tools are expensive and their usecientific method of knowledge about the
value is reduced because of the frequent presenckaracteristics of models of natural and artificial
of those attributes that are important for researchystems are transferred to an object of study][3, 4
or for teaching.

The objectives of the technical and
technological education of society to reflect the
interest of scientific and technical literacy amd f
socio-economic development and prepare people
for a wide range of science today, and for training
those who will develop and direct the future.
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In the process of modeling we distinguish two « PRACTICALLY MODELING - means any

types of modeling: material product of human activity
. THEORETICAL MODELING - every (implements, tools, machines,) is a real
model.

thought to the activity with the aim of the
research of a phenomenon. Each equation
or formula is a theoretical model.

Measurable Measurable
system |::> A real |:> outputs
inputs system of the system

Measurable Model Calculate
system |:> . |:> the output
inputs The logical replacement of the system

of the real system

Figure 1. Model and real system

Cybernetics today appointed as the main Modeling is a complex cognitive-theoretical
objective of the research of complex dynamicahnd practical, the active process. One definitibn o
systems and their functional design model. Such modeling is: Modeling is an educational and

complex structure modeling: research procedures during which builds some real
« An entity that cognitive function algorithm ©F ideal model is able to replace the real objeat t
programmed machines, is being investigated [5].

« Program the machine that makes the The main objective of modeling is the deeper

algorithm, which imitates the model as aand more precise knowledge of an object,
theoretical or modeled, phenomenon or process. There are conditions that

. Cybernetic machine (a physical model of Jmust be met in order to achieve this goal:

mathematical model or algorithm that < There must be a similarity between the
performs machine). model and the original (physical, structural,

functional),

 There must be a feature of object-original
correspondence, i.e. model is a theoretical
cognitive, practical and realistic, structural

In a double-reverse modeling process:

» The logic of the reviews is projected into
the machine, i.e. modeled by a machine

* Mechanical logic is reflected in the brain. or functional reflection of the original,
The complex process of multiple modeling is ¢ Based on the previous two conditions must
done through the following phases: be certain about the original.

* Natural and artificial models are described The general definition of the model is limited

by function, to construct mathematicalto a science. According to this definition:

models of systems, . .
y "Every model is theoretical, conceptual,

* Mathematical models to represent theyractical and real case studies analog system (S1)

technical models, by which explores the principal object or system
» Studying the model is studied, and | object(S0)." The aim of modeling:
process or phenomenon. « Use the model instead of the real system to
Modeling is a thinking activity-theoretical a knowledge
construction of logical and mathematical systems, ¢ Avoids the risk of the experiment on the
theoretical models of some objective system that is real system
realistic models of various types (models, graphs, . Analysis of the results should provide more
machinery). efficient management of the real system
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You should not reproduce reality ¢ Use proven methods for developing

completely algorithms and programs

* You need to show (formally described) of ¢ Logical and check the accuracy of
the structure or behavior of real systems. quantitative models.

Recommendations for model: Il SIMULATION

Define a clear line system with the  The model usually represents the static state of
environment - to include phenomena ofthe system, ie the system state that is a function

nature of interest time. Simulation can track changes in a certain
Do not make too detailed and complextime interval. State of the system is simulated in
model the model (simulation model) [6].

Include important variables needed to Zaigler: Modeling and simulation are a number
describe the system of activities to create models of real system dad i

Try to break down the components of thecomputer simulation.
model - some functions of the whole

A
Areal Computer
system
Molding Simulation

The process of establishing
connections between real
systems and models

The process of establishing
links between
models and computer

Figure 2. Modeling and Simulation

The system can be studied in several ways: specific solutions to invent some other

Experimenting on the system itself is one method.

way of testing the system but often not the < Modeling and simulation are typically
best, because the experiment on the system implemented using a digital computer.

and the most expensive and often dangerous Cases of modeling and simulation are:

for life and health researchers. Of course it
is a real system that already exists. The
experiment on the economic system, ¢ Banks, post offices, supermarkets,

transport system and the like. certainly not «  Distribution network - transport of materials

deswqble f_or tW‘.) reasons: Sl.JCh an ., Distribution of water, electricity, gas an
experiment is set in the case of incorrect EMS

assumptions of damage can be large.

. e Computer Systems
The study of the system in another way, P .S.y ] )
using a model or simulation is often ° Saobradajni Systems (intersections, ports,)

practiced as a rule, » Factories

Many cases give good results. Groups of e« Restaurants "fast food".
experts (system engineers) are trying to find
a solution and how to reach solutions.

Production facilities

The model represents a static state of the
system. System parameters are not defined as a
Mathematical analysis provides a goodfynction of time. Simulation monitors all system
solution and is applicable for systems ofparameters as a function of time and there is a
lower levels of complexity. The solutions chronology of events in the system changes.
obtained in this way are idealized. At amodeling and simulation belong to research and

higher level of complexity of the system areexperimental techniques. The simulation is
obtained by a single global solutions,
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suitable for examining the state of the system [7chools. In laboratories for science and technology
8]. Digital computers are now increasingly used inn secondary schools, the equipment is already
the simulation of system behavior. There are twaguite specialized and standardized. In almost all

possibilities in the way of simulating: laboratories in computer science and business
« The simulation using the simulation research computers are located [11, 12]. In science
language labs for technical use of various digital electooni

devices, but in laboratories for scientific subgect

e The simulationwithout using simulation there are small computers.

languages.

. . New technologies allow the presentation of
Today, the model for the design, modeling anqinf W g W P !

imulati £ th | q information or problems in a way that suits the
simulation of the most commonly Used COMPUIerSgy ,qang individually. This allows you to controkth

* Analog, volume of unknown facts that are presented to the
« Digital and student, as well as optimization of the motivationa
states of students. It should enhance and improve
the processes that allow for the feedback, which
If possible some real systems and models tdepends on the students' knowledge. Recent trends
describe the same mathematical model, then theire the theories of motivation suggest that the
is a mathematical analogy between the twdeedback itself is neither the information nor that
objects. A mathematical model of computing as &ncreases motivation and encourages. The
subject in a physical model value mapped and theterpretation of feedback is that this is the
results of testing physical models can be directlgonnection between these two components on
applied to the mathematical model. By setting thevhich the success or failure of students.
input size is measured by the output of which is

» Hybrid computers.
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Abstract - Object-oriented programming is currently very  functions, variables), program design and
much in focus and object-oriented languages (sucts &++ programming patterns [1]
and Java) are used as the first language to teach '

programming at colleges and universities. The objeet This paper gives an overview of some of the
oriented concepts such as objects and inheritancerea existing educational visual programming

difficult for understanding by novice programmers. Due . i q | f
to their lack of general problem solving abilities,students environments and compares some examples o

do not know how to create algorithms, resulting inthem  their application.
not knowing how to program. This paper researches

different educational visual programming environmeris in I DEEINITIONS
courses of object-oriented programming in higher _ _
education. “Visual Programming” (VP) refers to any

system that allows the user to specify a program in
| INTRODUCTION a two (or more) dime_nsipnal fashion. Although
o ] . ) this is a very broad definition, conventional teattu
Programming is a major subject in Computeljgngages are not considered two dimensional
Science (CS) departments. However, studeni§nce the compilers or interpreters process them as
often face difficulties on the basic programmingq g one-dimensional streams. Visual

courses due to several factors that cause theﬁ?ogramming does not include systems that use

difficulties. Maybe the most important reason is.;nventional (linear) programming languages to

the lack of problem solving abilities that many yafine pictures, such as, Sketchpad, CORE
students show. Due to their lack of generapiygs, the Macintosh Toolbox, or X-Il Window
problem solving abilities, students do not knOWManager Toolkit [2]. It also does not include

how to create algorithms, resulting in them notdrawing packages like Apple Macintosh
knowing how to program. MacDraw, since these do not create “programs”

Learning programming requires the ability toas defined above. Visual programming contains
decompose some real problems and to create tMarious graphical approaches to specify programs.

general (abstract) model of solutions. The next “Program Visualization” (PV) is an entirely

step is writing down the solution in the form of agifterent concept from Visual Programming. In
program code in a programming language. Writingis,al Programming, the graphics is used to create
a program code for students is a difficult task anghe nrogram itself, but in Program Visualization,
seems very demotivating because the smallegie program is specified in a conventional, textual

error in a code leads to failure. manner, and the graphics and animations is used to
Programming is a difficult cognitive skill to illustrate some aspects of the program or its run-
learn. It requires knowledge and skills in manytime execution. Program Visualization systems
areas, such as the syntax, semantics ar@@n be utilized in program development, research,
pragmatics of programming languages, creativénd teaching to help programmers and learners
problem solving, development environment and ainderstand the structure, abstract and concrete
multitude of software tools (e.g. IDE, compiler), execution as well as the evolution of software.
algorithms and data structures, programmindg/nfortunately, in the past, many PV systems have
concepts and paradigms (e.g. object-orientatiodeen incorrectly labeled “Visual Programming”
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(as in [3]). PV systems can be classified using twhigher level of abstraction) and may therefore
axes: whether they illustrate the code, data amake the programming task easier even for
algorithm of the program, and whether they argrofessional programmers. This may be especially
dynamic or static. true during debugging, where graphics can be used
fto present much more information about the
gProgram state (such as current variables and data
structures) than is possible with purely textual
‘displays. This is one of the goals of Program
isualization. Other Program Visualization
Systems use graphics to help teach computer

abstractly how the program operates. This ig:gg:gm?mgud'?ls:s' tshoorgg ttggfsuszf (f(?rzgﬂlrerzgnt
different from data and code visualization becausB 9 '

with algorithm visualization, the pictures may notProcesses or deal with real-time systems, are

correspond directly to data in the program, anailfflcult to describe with textual languages so

changes in the pictures might not correspond t rhaeph'gaL;?ifmgﬁgﬁgitn;qagmbi&%ﬁ"?ﬁt% rrc;g)(r:f;e.
specific pieces of the code. For example, a Pop y P

algorithm animation of a sort routine might show 6], where there are items on the computer screen

: : . hat can be pointed to and operated on using a
the Qata as I'|nes of different heights, and syvaipg énouse also Fzzontributes to thg desire for VisSaI
two items might be shown as a smooth ammatloﬂangua'tges Since many Visual Languages use
of the lines moving. The “swap” operation may. ' . . )
not be explicitly in the code, however. “Dynamic” icons and other graphical objects, editors fordghes

: - languages usually have a direct manipulation user
visualizations refer to systems that can show afnguag y P

animation of the program running, Whereaslnterface. The user has the impression of more

“static” systems are limited to snapshots of th(?olrggtsl}[/racg?sggg'nngita program rather than having
program at certain points. y gn it

“Visual Languages” refer to all systems that || EDUCATIONAL SOFTWARE VISUALIZATION
use graphics, including Visual Programming and

. o Most students are visual learners and instructors
Program Visualization systems. Although all thes.(?end to present information verbally [7]. Some

mmoriant to v diferent acmas for the dierontlUdIes [8, 9] estimate that between 75% and 83%
P of students are visual learners. Because of their

Kinds Of. systems, and_these are the names tha.‘t %riahly textual rather than visual nature, the uke o
conventionally used in the literature appeallnge

ideas for a number of reasons. The human visual'ther traditional programming languages  or

“Data Visualization” systems show pictures o
the actual data of the program. Similarly, “Cod
Visualization” illustrates the actual program text
by adding graphical marks to it or by converting i
to a graphical form (such as a flowchart). System
that illustrate the “algorithm” use graphics to who

system and human visual information processin seudo-code provides a counter-intuitive
Y b amework for expressing algorithms to the

are clearly optimized for multi-dimensional data'majority of students. Scanlan [10] showed that

Cr%r:g#tts(; ?rzogrgnm;’ dm(g]esﬁgga?rtixisglv ?g::gnilgﬁtudents understand algorithms presented as
P ’ owcharts better than those presented in

(l;;[:uélr?sgio;[\g? ;llil Igo;/vefrorof rtgeraa?m.suzwo-a seudocode. Carlisle et. al [11] showed that, when
play prog ’ %iven a choice, 95% of students chose to express

flowcharts and evgn the indenting of bIOCkaIgorithms using flowcharts rather than using a
structured programs; have long been known to b

helpful aids in program understanding [4]. Clariss fraditional programming language, even when the

[5] claims that graphical programming usejnajority of their instruction had been done in a

information in a format that is closer to the user’ traditional language. Several studies [11,12,13]
: . showed that students performed better in courses
mental representations of problems, and will allo

data to be processed in a format closer to the wayhen taught with iconic programming languages.

objects are manipulated in the real world. It seems Visual programming is the use of graphics and
clear that a more visual style of programminggraphical techniques in computer programming. It
could be easier to understand and generate fe& becoming more common to see many approaches
humans, especially for non-programmers or novicéd  visual/graphical programming languages
programmers. Another motivation for usingemerging that incorporate the object-oriented
graphics is that it tends to be a higher leveprogramming philosophy. To this end, developers
description of the desired actions (oftenof new programming languages and programming
deemphasizing issues of syntax and providing anvironments are exploring how to combine visual
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programming with object-oriented programmingthere is no reason to adopt new technology if it
by investigating how the basic concepts of OOP does not bring some improvements in educational
data abstraction, instantiation, composition, angrocess.

specialization—-create  new  opportunities  for

programming using visual means of construction |V VISUAL PROGRAMMING ENVIRONMENTS

[14]. This section presents an overview of some of
Software visualization (SV) is “the visualization the existing Visual programming environments for
of artefacts related to software and its develogmertearning OOP. Each environment is described, and
process” [15], and is used in the presentatiorsome results obtained by its application are
navigation and analysis of software systems. Priceresented.
[16] presents the following general definition of
software visualization: “Software visualization isA. Alice
the use of the crafts of typography, graphic design Alice, by Carnegie Mellon University, is an
animation and cinematography with moderminnovative 3D programming environment that
human-computer interaction and computeinakes it easy to create an animation for telling a
graphics technology to facilitate both the humarstory, playing an interactive game, or a video to
understanding and effective use of computeshare on the web. Alice is a freely available
software.” teaching tool designed to be a student's first
exposure to object-oriented programming. It

information. It should convey this information in @llows students to learn fundamental programming

an understandable, effective, easy-to-rememb&CNCePLs in the context of creating animated
way [17]. movies and simple video games. In Alice, 3-D

objects (e.g., people, animals, and vehicles)

~ Despite its intuitive appeal as a pedagogicahopulate a virtual world and students create a
aid, algorithm visualization technology has failedprogram to animate the objects [32].

to catch on in mainstream computer science L L
education [16]. While those few educators who are !N Alice's interactive interface, students drag

also algorithm visualization technology developer&nd drop graphic tiles to create a program, where
tend to employ their own algorithm visualizationthe instructions correspond to standard statements

technology, the majority of computer sciencen & production oriented programming language,
educators tend to stick to more traditionaSUCh as Java, C++ and C#. Alice allows students to

pedagogical technologies, such as blackboardinmediately see how their animation programs

whiteboards and overhead projectors. Why déun; €nabling them to easily understand the
computer science educators tend to not uselationship between the programming statements

algorithm visualization technology? Instructors@nd the behavior of objects in their animation. By

commonly cite several reasons, including thénanipulating the objects in their virtual world,
students gain experience with all the programming

The primary goal of visualization is to convey

following:
_ constructs typically taught in an introductory
* ;L‘gztfﬁel they do not have the time to learmyogramming course [32]. Although Alice uses

object terminology, it does not directly support
+ They feel that using it would take away inheritance [32].

time needed for other class activities. Many studies were focused on how the Alice’s

* They feel that creating visualizations for environment had an impact on a student's learning
classroom use requires too much time an@rocess [18]. In study [19] was described an
effort.  Note that, in the algorithm approach for introducing recursion by using Alice,
visualization technology literature, this a5 part of a course for novice programmers. The
reason is frequently used to motivate neéWaythors concluded that using Alice, offers
technology that is easier to use, and tha¢omputer science instructors an approach to
supports the more rapid creation Ofintroduce fundamental concepts to novice

visualizations. programmers, that allows them to quickly identify
» They feel that it is simply not educationally and learn from mistakes.
effective.

In study [20] development of a course for non-
The reason that “it is simply not educationallycomputer science majors to teach students
effective” stands out as very important becauseomputer science concepts and programming is
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described. In that course students were given five Jeliot 3 can be used in several ways for
visualization tools: HTML, JAWAA, StarLogo, teaching and learning to program. Here are some
Alice, and Karel++. Based on the evaluationexamples [25]:

survey that was given in the course, the author , | acturers can use Jeliot 3 as a part of the

concluded that Alice was clearly the favorite and lecture material. They can explain the
the easiest to use. different concepts of programming through
In [21] is presented implementation of Alice Jeliot animations. This will facilitate the
for an objects-first strategy. The authors conaiide construction by the students of the correct
that the Alice’s tool was quite useful in teaching relationship between the animation and the
objects-first strategy to help students master the concept, and enable them to apply it later
complexities of object oriented programming, it with a reduced possibility of error [26].
provided stronger object visualization, and a « The students may use Jeliot 3 by
flexible meaningful context for helping students to themselves after lectures to do assignments.
see object-oriented concepts. * Jeliot 3 can be used in an interactive
The purpose of the research [22] was to assess laboratory session, where students may
the performance of novice programmers in King utilize their recently acquired knowledge by
Abdulaziz  University (KAU) female CS writing programs and debugging them
department in Saudi Arabia, and the effectiveness through Jeliot 3.
of the visualization environments in Alice. During  «  Finally, Jeliot 3 provides a tool that can aid
the experiment students in the Treatment group in courses where external help is not
statistically performed better in OOP than students available (e.g. in distance education). Its
in the Control group. It is believed that the sissce visualization paradigm creates a reference
of using Alice was due to the visual representation model that can be used to explain problems
of objects. Students could see and relate to the by creating a common vocabulary between
objects and their animation actions, thus students and teacher [26].

developing good intuition about objects and OOP. , _

The researchers concluded that Alice helped The Jeliot family's key feature has been the
students (the treatment group) to master thiully or semi-automatic visualization of the daf[a

complexities of OOP. Based on the statisticaﬁnd_ control flows. The development of the_ Jeliot

results of this research, the satisfaction survesg?‘m”y has taken more than ten years with different
results, and how Alice affected the student inds of stages. Several versions of the concept
performance in learning OOP, the researcherd@ve been developed, namely Eliot (developed at
recommend that Alice must be integrated into th&/niversity of Helsinki, Finland), Jeliot |

introductory OOP in the CS department in KAU in(déveloped at University of Helsinki, Finland),
order to improve a high level of students’Jeliot 2000 (developed at Weizmann Institute,

involvement and the ability to develop an intuitive!Srael). This has led to the stage when the soétwar
understanding of OO concepts in a visual feedbadkas become product-like both usable and stable.

environment [22]. The new version Jeliot 3 is a free piece of
_ software published under General Public License
B. Jeliot 3 (GPL). This means that the future platforms can be

Jeliot 3 is a program visualization application.developed by networked teams presenting the idea
It visualizes how a Java program is interpretedof learning communities. In these communities the
Method calls, variables, operation are displayed odistinction between a teacher, a learner and a
a screen as the animation goes on, allowing thegeveloper disappears, thus learner can develop the
student to follow step by step the execution of @ools he or she needs with the other members of
program. Programs can be created from scratch dre  community. Jeliot—together  with its
they can be modified from previously stored codelocumentation, research publications, and learning
examples. The Java program being animated doesaterials—can be downloaded for free from [27].
not n_eed_ any kind of _addmonal calls; aII_the Boyle, Bradley, Chalk, Jones, and Pickard [28]
visualization is automatically generated. Jeliot 3

understands most of the Java constructs and it defined the new curriculum for —London
. I\ﬁetropolitan University’s course of introductory
able to animate them [23].

programming. They paid particular interest in a
visual approach. Over 600 students took part on
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the course. The increase in pass rates was betwesxperimental group were asked what they think
12 and 23% compared to previous year. Boyle etbout the educational possibilities of Jeliot3. iThe
al. reported some major issues in handling thanswers depended on the level of knowledge of
course transition, but on average they describeiava and object-oriented programming concepts in
the graphical approach ‘very successful with thgeneral. Responses were ranged from the answer
students’. that Jeliot3 is a great help for beginners, tha is

Kannusméiki, Moreno, Myller, and Sutinen [25] powerful educational tool thanks to the

cvausted the use of the Jeot 3 progranfSU2Zalon an because o ha « made fearing
visualization system during the second course qt Y, P

T . . ave already had experience in Java programming
programming in the Virtual Studies of Computer hat i X
: ) ) at it was pure waste of time for them. Students
Science distance learning program at thé : o .
University of Joensuu, Finland. Gathered datgvho expressed a negative opinion about the Jeliot3

showed that the students most successful in th gjwfggt elzt cv)\:‘af)bq:afr:ltc-lcj)lrti;r?treéher?o t?a;drﬁﬁ]t th;r::j
course used Jeliot more than the other group g ) brog g

involved in the research. However, most of th eir style of programming to the new tool; also

students in general still used other tools to cod isea/ali?gtcilonogjc)e;etzlovr\]/iicr?bgigurtt?ethe?:egqt(te;r:;on()f
and test their programs. The usage proble '

reported were mostly technical or related to th(;:‘N ;saih?s:![ :[[Eg nvevg?é'vﬁvgﬂr?rrgﬁmsstugaeit'snVfﬁgq?ac\),g
usability of the editor. The animation was y )

criticized on being too slow and some :3tudent§|r.eaOIy used the Java, but almost all of them

even found the whole system unnecessary al%omted out that they believed that Jeliot3 can be

unsuitable for advanced courses. The positiv eea?/niﬁse\;gl\/;tBt::eotl)i%Ir:rr::en?e:;atzﬁ \F/)vrr?i%isﬁa s(t)(]; d
aspects identified in the feedback included th 9 ' '

ability to make conditional statements, loops, an r two years, it can be stated t_hat there are
objects more understandable. Significant differences in 'ghe achleygments of
students who were taught in the traditional way,
Hundhausen, Douglas, and Stasko [17hnd those who have used Jeliot3.
conducted a comprehensive meta-study, analyzing
24 experimental studies on effectiveness of. Game Maker

because the teachers responsible for the cours@gy will create a computer game. So, that could
refuse to use new methods in teaching. They al§@ used in teaching computer science. Developing
visualizations is their visualization Capabi”tiesComputing’ including Computer graphiCS, artificial
instead of their learning benefits. Of the 24 stadi jntelligence, human-computer interaction, security,
examined, 11 showed statistically significantgistriuted programming, simulation, and software
results of visualizations positive effects Onengineering. Game development also brings into
learning, meaning that the group using &ay aspects of the liberal arts, the social s@enc
visualization system gained better learning result§ng psychology [29]. Game Maker is a program
than the control group. Hundhausen et al. [17] alsthat was created in 1999 by Mark Overmars. It
discovered that the sole use of visualizationyas designed in a way that can be used in
systems doesn’t necessarily improve the leaminggycation as a programming tool that develops
results; it is more important to engage the le@mnelogic and design skills through the programming
in the subject using visualization system as an aidand production of 2D and 3D games. The main

The paper [24] discussed the problem of théeature of the program is that in the process of
applications of software for visualization Jeliim3 Making the application it is not necessary to write
learning the programming language Java. Theode in the text mode, but thg user could program
study involved 400 students of two higherPy using drag and drop technique or by combining
education institutions in Serbia. Students whd@raphical icons. The graphical way of writing
were in the experimental groups after completing?fogram code eliminates syntactic and lexical
the course filled out the survey in order to obtairfrors (that could occur in a textual form of
information about their opinion on learning usingc0ding) which make it easier for the students to

Jeliot3 visualization software. The students of th€0me up with solutions and development of
program code.
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Educators have increasingly incorporated gam&undamental concepts can be embedded in hands-
design into high school computer scienceon problem-solving and design activities focused
curricula. Generally, students respondon designing and building a game. Students can
enthusiastically to these courses because th&evelop a more thorough understanding of the
prefer programming in Game Maker to doing theiralgorithms, data structures and other topics in
usual assignments. But game design offers mommputer science while engaged in active learning.
than mere programming. In order to design an
effective game, students must think about the rule8. RAPTOR

that define the game play. Such rules must be RAPTOR (the Rapid Algorithmic Prototyping
consistent and fair. A gripping storyline is oftenTool for Ordered Reasoning) is an open-source
required for a game. The user-interface must bgyo| that fully supports object-oriented
designed and effective artwork and sounds must itogramming, including encapsulation, inheritance
created or sought. Thus after the programming, thénd polymorphism. RAPTOR enables students to
game must be tested and tuned for best playabilitgxecute their algorithms within the environment,
Finally, documentation must be written. Creating gather than having to separately compile and
game makes an excellent group project in whiclgxecute their programs. This means that debugging
students can combine their creativity and interestgan be done on the visual representation of the
[29]. algorithm, rather than the textual one and prevents

topic of teaching fundamental programming to€atures makes RAPTOR unique, providing
freshmen, along with a case study where computéynctionality not available with any other currgntl
games are meant to be developed by students irff¥iSting educational programming environment

first programming course, through the use of 4311

game engine which allow students to develop RAPTOR is written in a combination of Ada
fundamental programming skills without having toand C#, and runs in the .NET Framework.
learn syntax and idiosyncrasies of anyRAPTOR begins by opening a UML diagram, in
programming language. which users can create classes, interfaces and

This experience allowed the initial presentatiorBnumeration types and specify relationships
of the concepts of visual programming, eventP€tween them [31].

oriented programming and object-oriented The UML Designer allows users to create
programming,  without  formalizations  or classes, interfaces and enumeration types. These
specifications. Students start to build thesgan be given the Java access modifiers of public,
concepts themselves — or at least they begin thgivate, protected or default. Additionally, classe
knowledge construction about these subjects can be specified as abstract, sealed, or static. A
through teacher-oriented controlled zoom bar allows the user to resize the diagram as
experimentation, they practiced in a simpledesired, or make it fit the current window. The
development environment and in collaborationymL diagram can also be annotated with
with their classmates. It is possible to concludeomments. Each of these UML elements can be
that the use of a simple, interactive and intuitivenoved on the diagram. The UML window also
development tool like the Game Maker engingllows for the specification of relationships
allows teachers to introduce to freshmen the basigetween entities. Possible relationships —are
principles of programming logic, without dealing inheritance, interface implementation, class
with paradigms’ idiosyncrasies or in programmingnesting, association, composition, aggregation and
languages’ details of syntax. Based on thigependency. As with the elements, the arrows

analysis, the students’ performance improvemenhdicating the relationships can be moved on the
in a posterior course on programming can bgiagram [31].

verified in the class of 2009, compared to 2008,
when students did not have this course before V  CONCLUSION

having contact with real-world programmin L - " .
g prog g Programming is a difficult cognitive skill to

In introductory courses, computer gaming canearn. Mastering the basis of a programming
be used as a motivational technique to improveanguage for many students is a huge problem. In
recruitment and retention in computer science. Irder to write a simple program they need to have
such a course, the teaching and learning of basic knowledge of variables, input/output of
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data, control structures and other areas. An even

greater problem is mastering the more compl

concepts such as pointers, abstraction or excepti
handling. And even when they have the necessary
theoretical knowledge, the problem arises when
they have to apply their knowledge as a whole andy,
actually write a programming code. The student

groups in introductory programming courses are

typically very large and heterogeneous

in

e

5

[11]

knowledge of programming concepts. In teaching
system “one size, fits all” is very difficult to
design curriculum that would be interesting and
beneficial for everyone students. The novices t@i2]
programming need to do a lot of independent work
to keep up with the course and lot of them are
unable to follow such a rhythm, thus the dropout

rate on the introductory programming courses i

high.

Ti3]

The aim of this paper was to give an overview
of visual programming environments in courses of
Object-oriented programming. Of course, further
researches in this field are required. It must by
noted that it is already clear there is a need for
different tools for learning depending on the level
of students’ knowledge of the studied materials.
Advanced students and even students with onli5]
superficial experience in programming are very
sensitive to the change of tools that are used asg;

code editor, if it does not provide significant

improvement over the tools they get used on. In
other words, the individual characteristics of;
students, including the level of knowledge, must
be taken into deeper consideration because the

demands of students are changing rapidly.
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Abstract - The key words in this research are Moodiee-  helping teachers create online course is one of its
learning system and the teacher motivation for the 5in purposes. In order to facilitate the creatbn
application of Moodle to the teaching process. . . . .

the courses, Moodle is equipped with various
Due to distance learning, teachers would be more properties that can help teachers both to create a

informed  about their course and with the help of e- .56 and teach it. Some of those properties are
learning, a well trained teacher would be able to et

remarkable results from his or her students. Moodle [2]:

provides teacher with an opportunity to create and e planning the intensity and the dynamics of
manage the course as easily as possible and thuslees the course

them to focus on teaching. The activities availablén
Moodle motivate both the students and the teacheend as * managing user roles,
a result, better results are achieved.

* managing user groups,
The significance of this research is that it may sta a . . h isting fil d diff
discussion. This project represents an effort to imbduce Incorporating the existing files and different

contemporary forms of the teaching practises in our educational material,
country, but moreover, it represents an effort to €ach and . creating different types of online tests,

motivate the teachers.
* monitoring user activity,

_ | INTRODUCTION _ e using tools for communication and team
Moodle is a free source e-learning software work,

platform, also known as Course Management
System (CMS), Learning Management System
(LMS), or Virtual Learning Environment (VLE).  * complete system support etc.

Since January 2010, its user base has included Mmoodle is a standardized tool that provides
45,721 registered and verified sites. Moodle wagontinuity when content enrichment is in question;
developed in order to help teachers create coursgshelps students with active learning and enables

usually taught in English and the number of userghe communication between students and teachers.
is estimated to be around 32 million [1].

» creating glossaries,

, . I MOODLE AS PEDAGOGICAL ENVIRONOMENT
Moodle is the acronym for Modular Object —

Oriented Dynamic Learning Environment). The 1he initial pedagogical philosophy on which is
working environment of Moodle system was beingl\/loodle established, includes constructivism and
developed from 1999, and from 2001 Withsocial constructionism. Constructivism is a
recognizable architecture. Moodle development aBSychological knowledge theory established on
an open, gratis software is being continued and gssertion that knowledge can be acquired through

is supported by a team of computer programmefXPerience,  while  social  constructivism
and the international association of users. As §mphasizes that trainees (not only lecturers) can
software of the open code under GNU Publid@ke part in education experience in many ways.
Licence, it is copyrighted, but some additionallN€ functions of Moodle environment reflect
privileges are allowed as: copying, using andXPerienceina form of various design aspects, so
changing Moodle, provided that the access to thiat we can say that Moodle is enough adaptable
open code is enabled to the others. It is ndPr various teaching forms. For example, Moodle

allowed to alter or remove the original licence of€nables adding the resources that present materials
the information regarding copyright. read by users, but they have no interaction with

them and activities that present the interactive

Moodle provides teachers with the technicakeaching material. In the extension will be given
support which they need for developing.the disposal for these possibilities, but testhes t
organizing and teaching online courses angheans of knowledge evaluation, will be stressed.
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Il AVAILABLE TOOLS IN MOODLE

Already now are obvious the advantages
resulted from using distance learning program. In
addition that very learning can be improved,
through distance learning, this system experiences
and familiarizes students, their families and
teachers with the work on Internet during the
education process. Distance education enables
students to gain new skills and qualifications, and
to prosper in new trends. The future will show that
this kind of learning may be better and more
interesting than traditional way of learning.

give points for each discussion. This is an
asynchronous form of communication.

- Chats represent a synchronous type of
communication.

- Calendar is visible as one of the options on
the main page of the course. Moodle
automatically adds each activity that is added to
the calendar of the course. A manual scheduling
of the important events regarding the course is
possible as well.

- ProgressTracking is used for monitoring the
students’ progress.

- Glossary is used for finding and explaining
different terms and expressions used in the
course.

- Choice — A very simple activity where the
teacher asks a question and specifies a choice of
multiple responses. The teacher can use this tool
in order to get feedback about anything relating
to the course.

- Wiki enables users to work together in order
to create a document, but only one user can

work at a time.
Many advanced tools are very applicable in a

pedagogical sense:

. Lessons.Lesson is a tool that is used for
adding a lesson in a very flexible way.

 Assessmentlt is used for assessing the
knowledge of the students and there are numero
types of tasks:

- Multiple choice questions,
- True or False,

- Matching,

- Short answers,

- Numerical answers,

- Fill in the blanks.

Combining virtual environment and classical
methods, we create flexible, hybrid learning
systems that adjust to users’ necessities. Moadle i
one of representatives of such way of education,
and it is a significant factor in now-a—days
education. Its successful integration with
development of new technologies amdodern
communication has stipulated this system, so
that it is now one of the leading systems of the
environment.

IV THE APPLICATION OF MOODLE(BY
TEACHERS

Creating a lesson in Moodle is very simple. A
teacher does not need to have advanced computer
l%ills in order to come up with a lesson that \wél
interesting to the students. This helps teachers
accomplish their lesson objectives and it helps
them improve the quality of teaching.

V  CREATING COURSES IN MOODLE

The creator of the course is the main teacher
who has control over adding a course and allowing
access to other teachers. In order to add a new
course, the creator has to go the page 'All courses
- , . where he can select 'Add a new course'. Only those

Giving - assignments. Assignments - are that have Administrator, Course Creator or

divided into: .
) ) ] Manager rights can add new courses.
- Offline assignments — they do not require the

students to be online while doing the A.Addingand editing a new course

assignment (these assignments are homework)

- Online assignments— assignments that require
the student to be online while the assignment is
being done.

. Communication tools

- Forums This activity is considered to be one

of the most important ones as far e-learning
goes. This is the place where students
communicate and the place where the majority
of discussions take place. A student's forum
activity can be graded because teachers can

89

B. By selecting the option 'Add a new course', a
page will open where the title of the course, a
short name, an identification number and a
summary (a short description of the content of
the course) have to be provided.

A course can have different formats:

*  Weekly — with a clear start date and a finish
date. Every week consists of different
elements of the course. Some of them, such
as the notebook, are available for a certain
period of time, two weeks for example.
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After that, they are no longer available tosetup (if the course is protected, the creatorthas
students. inform the students of the course about the

. Topic is very similar to the weekly format, Password either personally or via e-mail).

but it is organized into topic sections. The  The creator of the course must define one
availability of topics is not limited and there |anguage as the obligatory one, but he or she can
are no start and finish dates. also add more languages. The option of adding

« Social format is oriented around one mainmore languages applies only to the names of the
forum. The list of announcements is shownactivities and labels for different options on the
on the first page. This format is very usefulediting page. The option does not, however, apply
for situations that are more free form and itt0 the resources unless the creator of the course
does not have to be a course per say. It cadded various resources of the same content in
be used as a notice board. different languages.

When a weekly or topic format is chosen, the The creator of the course can edit all settings
number of weeks or topics in the course can beelating to the course. He can access the course
determined in advance so that the students c&ettings on the front page of the course by
know how long and how intense the course is. ~ selecting the option Settings, then Course
. . _ Administration and finally, the option Edit, which
This page IS the page Where_ dlﬁerentis marked with[E. The parameters that can be
parameters are ’?ldJL.’Sted' This includes qurmaﬂogdited can be seen in the following picture.
regarding the signing up process, deadlines for
signing up and if necessary, the information The changes are confirmed by selecting the

regarding groups. option 'Save changes'.

The availability of the course is defined here —
the policy on guest access as well as the password

Uredivanje pode$avanja kursa

General

Kategorja @ [Raz
Puno ime* @

Kratki naziv @ [Kratak naziv ku
Ideniifikacioni biroj Kursa @
Rezime* @&

“iltong M| B 7 U B % =m0 | oo
EaE T — B ee | @ e O

Napisite kratak i zanimljiv rezime koii obja3niava koje teme pokriva Va3 kurs.

Butam=:
=]

rormat@ [ Sed -
Droj sedmica/tema
Datum pocetka kursa @ ~|[2007 [
Skriveni odelici @ [ Skriveni odelici su prikazani u skuplisnam obliku
Broj vesti koje treba prikazati@ |5 v
Prikazocena@ |Da ¥
Prikaz izve&taja o aktivnostma @ | Ne |
Maksimalna velicina datoteka za |omb &
postavijanje @
Dali je ovo metakurs? @ |Ne v
Podrazumevana uloga Podrazumevane za sajt (Student) ¥
Upisi
Dodaci za upis @ | Podrazumevano za sajt ilntemi upis)
MoZe se upisivati na ovajkurs@ ) Ne® DaD Opseg podataka
Datum pocetka 1 Iskljuciti
Datum zavrsetka 1 Iskljuciti
Upisni period | Neogranieno v
Obavestenje o isteku upisa na kurs
Notify@ |Ne v
Obavesti studente @ [Ns |
Grani¢na vrednost za trajanje clanstva @ |10 dana v
Figure 1. Course Settings
. . ' e .
VI LEARNING ACTIVITIES IN MOODLE selecting the option 'Add an activity' (Picture. 2.)

One of the main advantages of the MoodIeBy selecting some of the available options, a new

platform is a wide variety of activities that caa b W;Tgr?‘v;tgfsepj \;vrr:j?r:e :ﬁgc;ciir\jitcasnelséitts dp different
used in courses. For every topic or lesson, R 9 9 y '

teacher can choose from the list of activities by
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Dodavanje aktivnosti....
Anketa

Baza podataka

Forum

lzbor

Lekeija

Radionica

Razgovor

Recnik

SCORM/AICC

Test

Wik

Zadaci

Mapredno postavljanje datoteka
Online tekst

Postavljanje datoteke
Altivnost van mreZe (Offling)

Figure 2. The Activities

The activities available in Moodle: Information technology is developing very
« chat quickly and it plays a significant role in all lip®f
work. This is why our attitude to this science has

°  assignments, to change. Even 12 years after IT was introduced

«  workshop, into primary schools, this course is still an optib
« choices, one. Students, who are the future of this society d
. not have to choose this course, which does not
s quizzes, . : ,
seem logical when we consider the importance of
« forums and information technology.
*  glossary. All students in primary school should acquire

VIl CONCLUSION enough IT knowledge so as to be able to utilize it

| . : hall q tin whichever profession they choose, as opposed
-iearning 1S a challengeé and a means g, simply being able to 'turn on a computer'. In a

improve and enhance education while a_Iso be'nﬂesearch that was carried out at the Singidunum
one 0{ the corneir(stonlesd of nBoveI and :cn:ﬁr?vf%niversity, it was concluded that all teachers
ways to manage knowledge. Because of that, thg,, |4 pe motivated to use Moodle e-learning

Lntroﬁ_uctlon 0{. mfcr)]rma;[)lon technolo_gy_tlntohthe iﬁstem in the teaching practise, because this would
eaching practise has become a priority when i prove the effects of teaching [2].

comes to educational institutions all over the
world. The most common problem is the lack of
inancial resources needed for investing in
chnology so that all teachers could implement
hat they know about new technology and so that

transformed |nt? IF“?I 3ft? Tr?ntor ?(r. CO?]Ch' Th hey can enable their students to learn by using
courses are not limited Dy the€ working Nours Oh,,,qie - g learning platform that is essential in

regulabr zchr?ols anﬁl unlverslltles, which mee;]ns th%:’ases when students are unable to come to school,
er:/ery ody has a chance to learn no matter how ofgj, o, they have additional activities for homework
they are. or when they have to prepare themselves for

Distance learning changes the habits of botlkarious competitions.
teachers and students. Successful students become
more hard-working and more organized while
teachers gain the opportunity to perfect theirlskil (1] _
when using information technology is in questionl2 Mte#/meodie.ord o .

. . . ] Popkewitz, Tomas, S. (1994rofessionalization in Teaching
This type of learning does not include the use of " Teaching & Teacher Education, Vol. 10, No1, str1-1
computers and the Internet only. On the contrary4] Kathy D. Munoz , Joan Van Duzer, Blackboard Maodle, A
it includes much more. In order to make distance _(I_Jé)(r)rllsparison of Satisfaction with Online Teaching &edrning
learning not only possible, but successful, teaehery, ... humboldt.edui~idviMoodiesall him
are the ones that need to be trained first becauge . /mww.cnti.info/mainportaliindex.php
they are the ones that will train students, whQ arg nitp:/swww.pravni-

after all, our future. fakultet.info/epravo/pluginfile.php/667/mod_resaefimntent/1/
Manual%20za%?20predavace%20Moodle.pdf

Students have an opportunity to be in charge <{
their learning and the role of the teachers h

REFERENCES
http://www.singipedia.com

91



A JOURNAL FOR INFORMATION TECHNOLOGY,
EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCE
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Abstract — This paper presents the main results of m  starting previously mentioned internal project. We
internal project at the University of Novi Sad, TecHical also present project elements and results. One of
faculty “Mihajlo Pupin” Zrenjanin, Serbia. This proj ect . L '

deals with the problem of efficiently of students’ _reSUItS IS prOtOtyPe Of_V\_Ieb a_lppllca_tlon_ that CO_UId
administration office work at Faculty and impact of Improve students' administration office information
information system to quality of work at that office. It also ~ System.
deals with the quality of services to students angdossible

ways of improvement. A prototype of web applicationis

developed with the aim to enable improvement of quiy Il MOTIVES FOR STARTING PROJECT

of communication with students, as part of informaton Motives for project starting are based on
system of students’ administration office. previous detailed analysis of certain quality aspec
of students' administration office services.
| INTRODUCTION

. : : A. Information accessibility as
One of internal projects for improvement of estimated study problen)ll
quality of work at University of Novi Sad, . .
Technical faculty “Mihajlo Pupin® Zrenjanin, Within study [2] an analysis is performed upon

Serbia is conducted in year 2010. Name of proje¢fSults of questionnaire conducted with future
was “Improvement of information system of students, i.e. high school pupils. This study shows
students’ administration office”. that possible causes of problems at higher

education at university could be estimated by
There are many motives that influenced startingyture students:

this project. Generally speaking improvement of
quality brings stability of work and enhancements
to new working areas, within so called “chain

Most significant: professors behavior and
criteria for giving marks to students'

: : knowledge
reaction” (Edward Deming, [1]) g o _ ,
e Second most significant: information
Lower processing costs accessibility level.
Quality »| because of: less errors, fastdr
improvemer brocess. better resourc B. Number of students living in
/ other cities
— Betterqualit)élang lower According to sample of data from students'
roductivity > costs enable better fai H : i
improvemer market posior administration office database [3] (sample is taken
for several years of students registration), there
approximately twice as much students' whose
Keeping the work, "b , home city is other city than Zrenjanin (72%, i.e.
staving in busine: New business 3718 students from sample data), comparing to

chance

those that live in Zrenjanin (28%, i.e. 1421 studen
Figure 1. Deming's chain reaction of quality ioyement ~ from sample data; Figure 2). This analysis shows
(1] the need for remote access to daily information

In this paper we present detailed analysis df¢9arding study process events, results etc.
state of quality of information system of students'
administration office at University of Novi Sad,
Technical faculty "Mihajlo Pupin" Zrenjanin. This
analysis presents a background for motives for
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NUMBER. OF STUDENTS BY HOME CITY

Figure 2. Diagram of number of students by hoite c

C. Graduate students' satistfaction with students'

administration office services
Graduate students at University of Novi Sadgiven regarding behavior of employees at students’

Technical faculty "Mihajlo Pupin” Zrenjanin at the office
day of final exam, i.e. graduation day had todill helpfulness,

@ Zrenjanin
m Other city

possible is 10.00), while for school year 2008/09
was 8.50.

Even the average mark for quality satisfaction
of students' administration office services is very
high, still there are many students' free-formuakt
comments regarding issues and suggestions for
improvements. These comments could be
categorized as [3]:

1. Both positive and negative comments
2. Suggestions for improvements

Both positive and negative comments were

[3]:

professionalism, polite behavior,
initiative, communication skills,

guestionnaire regarding their impressions of qualitpatience, empathy, etc.

of overall

institution  services
administration office (SO).

collected in

educational

(F)

school

years

FigBre

students
These data wer
2001/2002 an
2002/2003. During these vyears, questionnaire%
were given to students in aim to conduct continual

institution services and

regarding specific segments, such as quality ogfﬁ
students’ administration office services.
presents two diagrams showing statistics of over
satisfaction with quality of overall educational
and with

Suggestions for improvements of students'
ce quality of services include solving issues

aﬂagarding: better availability and accuracy of

information to students, organization of payments,

working speed and correctness of employees at

office, answering phone regarding information,

(jaetter organization of work, errors in work, short

eriod of working hours with students,

Students suggested that they find causes of

quality checking within I1SO standardsissues in too high workload of students'
requirements [4]. administration office employees and the need for
better information system, i.e. software support to
100 - e 20010250 §peed up the;ir work and increasg availability of
Y —=2001/02-F information directly to students (without the need
for students' administration office employees work
= = - for example - by personalized internet
0 = applications at official web site of this educatibn
¥3 5 PS5 M5 WIS institution, where they could have access to list o
o e 2002/03- 50 passed exams and payments records).
.// \ —=— 2002703-F
s - [l PROJECT PROBLEMS AND GOALS
- wery satisfied
Sy 5 - sakisfied
o "“‘x“——ak_ - PS - partly satisfied A. Problems
Vs 5 ps HE VhE NS - nok satisfied ' i ] ] )
VNS - very much not Basic problems that this project aim to solve are

related to quality factors of students' adminigirat
office:

 Level of accessibility of personalized
information to students

Data processing quality and speed.

Figure 3. Diagram of overall educational instdntservices
and students' office services quality satifaction

According to Bologna process, starting with
school year 2007/08 regular quality checking is -«
performed regarding all aspects of study process
and educational institution services. QuestionsaireB. Goals
are given to a.” Students that are inCIuded in Basic goals ofth|s projectwere related to:
accredited courses. Results of statistic analysis |
regarding students quality satisfaction regarding
students' administration office show that in school
year 2007/2008 average mark was 8.45 (maximum

Determine state of information system of
whole educational institution, particularly
of  students' administration office
information system.
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« Propose model of solution to improvementB. State of information system of students'
of information system administration office

« Create a prototype of a software application Students' administration office has 4
in aim to improve current state of workstations with Windows XP operative system

information system. and MS Office and one workstation in the role of
database server. Each of them have Internet access
IV STATE OF INFORMATION SYSTEM and use e-mail.

Software application was developed in 1994 in
Fox development environment. It consists of two
separate applications:

Undergraduate  studies  administration
(application ARSA)

* Graduate/master studies administration
(application Nauka)

A. State of information system of educational
institution

In 2010, at project beginning, state of
information system of this educational institution
was as presented in Table 1.

TABLE I. STATE OF INFORMATION SYSTEM OF

EDUCATIONAL INSTUTITION There is also another application developed in

LAYER STATE _ Visual Studio .NET environment for printing
;pr(fp“te’S'deSktOp workstations, servers,  reports regarding exams, that uses basic ARSA's
HARDWARE printers database.
network equipment - switch, ruter .
UPS devices Problems of current (in 2010) state of
device for automated SMS messaging information systems at this office are:
operative systems . . L
office software * Incomplete functionality of software - it is
SOFTWARE a%ﬂ';a“ﬁgzt; git?/*v):bsiie not possible to enter all necessary data that
eLear,?i';g system are needed, especially for B diploma, i.e.
administrator for hardware and network diploma supplement.
equipment T
LIFEWARE web administrator e Statistics is not supported,
employees with computer skills . .. .
ORGWARE laws and regulations * Redundancy in administration of exams,
_ o _ ¢ Results of exams are delivered by teaching
Regarding hardware, each office is equipped staff, which are obliged to publish exam
with workstations and printers and it is part of results accurately at official web site, but
LAN network. Each of them has access to Internet. sometimes students' office  employees

unnecessarily need to inform students about

Software in use (in 2010) at this educational
exams results by phone

institution is presented at Table 2.
Suggestions, made by employees at students'
TABLE Il. STATE OF SOFTWARE AT EDUCATIONAL administration office, for improvement of current

INSTITUTION LEVEL information system are:

SOFTWARE DESCRIPTION : :
TYPE * Creating completely new client/server

operative system | Windows XP, Linux, Windows 2000 application that could enable registration of
all necessary data, as well as all other

office software | MS Office functionalities like printing all reports and

software 1. basic students' administration offi¢e statistics,

applications and | software application and database . b l . f d .

databases 2. software for accounting office * Cre_atlng web app Ication for students’ exam

registration and payments records to

web site Web content management system for web eliminate queues of students if front of
site data publication (ASPX applicatign \ .. . .
and MS SOL database) students' administration office

. dLearn softver (ASP application and H ; ;

eLearning system| » oo 1SOL server database) . Creatlng_web application that could ena_ble
software as tools in educational process personalized access to exam results lists,

other software . . . .
multimedia software without the need for phone calls regarding

exam results.

94



A JOURNAL FOR INFORMATION TECHNOLOGY,

EDUCATION DEVELOPMENT AND TEACHING METHODS OF TECHNICAL AND NATU RAL SCIENCE

C. Strategic decisions V MODEL OF SOLUTION

According to specified state of current (in 2010)
information system of institution and students

A. Business process model

administration office, problems and suggestions for According to text that describes knowledge

improvement, there are three possible strategRPout students’ administration office workflow,
directions: detailed business process model has been created

To complete (add) existing software within CASE tool Power Designer.

To create the whole new client/server
application and web application

To buy off-the-shelf complete solution.

The main workflow of students' administration
office is presented at appropriate "swimlane", a/hil
other organization parts and actors in process
outside of this office boundaries are also presente

Each of these directions has some advantagés separate "swimlanes". This way all activities
and disadvantages. within students’ administration office, as well as

_activities that they depend upon are all preseated

First direction advantages: low cost, in . .
é)usmess process model at Fig. 4.

house development, using existing softwar
that employees are accustomed atB Analvsis of busi q tual
implement only additional features that are_: nalysis of business process and conceptua
needed. Disadvantages: interoperability Ofsoftware design

different solutions, their integration Each of specified activity at previously
eoresented business process model has been

analyzed regarding current technology and
organizational aspect of functionality at this i
possibly long time to test and qualityand for each of these act'ivities specific solutias _
ASSUrance b(_aen proposed regardln_g _softwar_e support in
client/server and web application. This analysis ha

Third direction advantages: short time topeen performed within a textual table with
start  working  well-tested  solution. structure:

Disadvantages: dependency on software
author for any adjustments to specific
needs, high costs.

Second direction advantages: in-hous
development, integral approach.
Disadvantages: long time to implement,

Business activity: Working role/Actor,
Group of activities, Activity

e« Current state of technology/organization

Within this project, strategic decision was made functionality
toward: .
. ) e Proposed new solution: Actor/User of
* Second direction: complete, in-house software function, Software function, Type
development with necessary development of application / module (Client/server, Web,
results regarding business  process SMS, e-mail)
modeling, data modeling and software

After textual analysis and matching business
activities with software functions, the complet li

First direction: implementation of a of actors, software functions and software modules
prototype of software that brings additional\ys5 defined.

functionality that is needed and not
supported within existing solution and
integration of that new software to existing
software applications.

modeling
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Figure 4. Business process model of students'rastnzition office activities
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roles) of proposed new software application is

C. Actors '
. presented at figure. 5
One of results of business process-to-software

solution mapping is list of actors. Diagram that
represents all actors (types of users by working

User \
;‘ E aposeni
Educano?smulon service user X

Unidentified website user

Office employees.

Student Exam planning committee staff

Teaching plan staff committee aching staff.
Candidate for student V\
Entry exam commi

; Menthor
Students office employee Legal office employee itee staff Department member Graduation commitee siaff

X
X

Department secretary

Human resources office employee

Exam committee staff
President of commitee for graduation

Figure 5. Actors of proposed integral softwarkison

as needed support to students' office administratio

D. Software modules . .
_ _ _ as well as overall educational process (Figure 6).
According to previously described tabular

analysis, several software modules were identified

Client serverwindows application

J S A
\\ /// /

Web application

\

v

Database B& ] \

SMS software E-mail software

N
SWs archive B oM ailarchive B ]

Figure 6. Software modules of proposed solution

* Lowest tier(layer) is MS Access database.

* Middle-tier consist of Java classes
A. Scope (developed by using NetBeans

Prototype of software solution has been development environment) that enable
developed as web application that could enable user interface to connect to database and
students to register for exam and to be informed perform  queries for presenting and
about exam resullts. updating data

e User interface is JSP (Java Server Pages)

VI PROTOTYPE OF SOFTWARE SOLUTION

B. Technology web application that runs upon Java
Web application was developed as three- runtime integrated with web server, like
tier application: Apache Tomcat web server.
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C. Database model
Database model is presented at figure 7.

Figure 7. Relational database model for prototype
application

D. User interface

In this section will be presented several
main pages of user interface of developed
prototype of web application. Figure 8. shows
list of subjects/exams.

3

Figure 8. List of subjects within graduate course

Figure 9. shows page for exam registration
by students.

Figure 9. Exam registration by stude

98

Figure 10. shows list of passed exams with
marks for particular student (personalized display)

Figure 10. List of passed exams with marks

VIl CONCLUSION

In this paper project results of improvement of
students' administration office information system
were presented. Motivations for starting project,
current state and the process of information system
development were explained. Prototype of
implemented web application was presented.
Further development of system should lead to
improvement of prototype and integration with
existing modules of information system of
students’ administration office.
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Abstract - This paper presents novel approach in fa&ign  and many, many more little discoveries. In fact we
language learning process, presented in attractiveanner,  ~gn say that we have learnt our mother language as

using multimedia concept. Learning process is donether . . s .
by listening to foreign language, and spoken text & side effect during other activities and learning.

understanding, ~than mechanical reading. ~Foreign Our proposal solution leverages those facts and
language learning is conceived as a side-effect dig

other student’s activity. Less known words are presged tries to turn them on in a manner that is attractiv

to students as hints. Those hints are laid directlinto the ~ MOstly among young people, to simple video
context of appropriate problematic and are therefoe  watching.
helpful to better understanding and memorizing. Thisis
resulting in a process, where student is focusingnothe

appropriate problematic and language learning is Il DUBBING ORSUBTITLING

performed as a side-effect. Whole solution is coneed as There are several studies which investigates
low cost and is as simple as possible. We are usimginly i) ,ance to foreign language learning by watching
existing  technologies  which are  appropriately . . 2. .
interconnected. not dubbed video (in original language) with

translated subtitles [2][8]. Some of those studies
show that this technique can improve language
| INTRODUCTION skills. Those studies also show that subtities has
When someone speaks more languages he n#t negative influence on video material and are
able to learn new one easier, because of ability teot disturbing factor. According to [2] only less
compare newly learning language with alreadythan 5 percents of whole time is spent on reading
known languages. However as a child no one of usubtitles. Some people also prefer to watch video
had this ability, there was no reference languag®ith original voice because of incorrect dubbing,
that we could compare to language which we weralso majority of (new) video materials simply are
trying to learn. When we ask our parents how weiot available in dubbed form and subtitles is one
started speaking, probably the most frequenpossible option.
answer will be that we begun with sound

mimicking and later trying to saying simple words. In fact some countries can be classified

according to if their TVs or cinemas prefers
There was no teacher that forced us taubtitling or dubbing, for example typical dubbing
memorize grammar or vocabulary neverthelessountries are: Austria, France, Germany, ltaly,
many of us was able to communicate after fevgpain, Czech republic and Slovakia, on the other
years [1]. Very important thing is also fact that w hand typical subtiting countries are Belgium,
did not know the meaning of words that we weredDenmark, Finland, Greece, Luxembourg,
saying, we were just repeating after a parentNetherland, Portugal and Sweden [2][3][6][7].
which gives us hints in a context. Probably thos&ome of those countries are shown in table 1, with
parents’ hints and context in which the words werappropriate EPI index, which represents amount of
presented helped us to learn language so fast.  English speaking people in particular country. The

Another important factor is for sure that weaverage EPI index in countries which uses dubbing

start speaking in friendly, non-invasive, playful's 52.86, t_he average EPI index in countries which
environment. During our early childhood we doyses subtitles is 62.15. From those results we can

not only start to learn language, we also beguﬁondUd?’ that th_ere are more Engli_sh speaking
with whole world exploring “the,sun is warm” people in countries which use subtitles instead
i » dubbing.

“water is wet”, “dog is barking”, “banana is tasty
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implementation, which is helpful in learning and
practicing foreign language skills. This method is
mainly focused on listening to foreign language
and understanding whole concept of given
problematic. This is achieved by hints which are
available to students or observers. We have used
group of Slovak speaking people which were
watching movie in English language.

Oh, myslim, Ze je ho akurat citit.
Mo6zem ist dnu?

Oh, | think it just vaporised.
May | go in?
TABLE I. LIST OFDUBBING ORSUBTITLING COUNTRIES
WITH EPIINDEX

Figure 1. Original and transladed subtitles digpt

simlutaneously Country | DUB/SUB EPI
Another equally significant part of this problem Austria DUB 58.58
is fact that subtitles are much more cheaper, and Germany DUB 56.64
easier to make than dubbing equivalent [2][3][6]. France DUB 53.16
Slovakia DUB 50.64
Italy DUB 49.05
Spain DUB 49.01
Netherland SUB 67.93
Denmark SUB 66.58
; Sweden SUB 66.26
vaporised
Finland SUB 61.25
Figure 2. Original and transalted subtitles digptl Belgium SUB 57.23
simulteaneously, after removing most frequent words 9 -
Portugal SUB 53.62

We all know the situation, when we were
listening to music and did not understand lyrics
very well, but when we read the lyrics we already il PROPOSAL SOLUTION
know many of the words and also understand the We had to face the main challenges of our
song meaning. Thus people often argue that thgyoposed system uses during deploying the
have no problem with listening but only if they learning process. We focused to properly leverage
have written text also. But reading, listening andand further implement the observations and factors
whole context understanding is three differenmentioned in the previous paragraphs. We set the
things. main key features of proposed solution as

* EPI = English Proficiency Index (Higher Bette8)] [

We decided to try experiment in which wefollowing:

observed small group of native Slovak speaking e
people which watched video in English language
with English subtitles. Those people fell into B1
group according to CEFR. We asked them simple
guestion: were you reading subtitles or not? .
Almost all people answered, yes. We've also
convinced if the people were able to reproduce the
plot seen on video. Thus we made conclusion that
if there is possibility to read spoken text in foofm
subtitles, the people utilizes it and rely on it,
instead of trying to listen and deducting some not
understood words from context. This can be
caused by fact that people can read much faster
than listen, [4] and thus they're reading forward «
and are still able to catch a video also.

Following lines presents proposal architecture
of education process and its practical

100

Lectures presented in playful, attractive
manner — This means that student should
have feeling of friendly non intrusive activity
which should be profitable for him.

Fast and easy preparation of lectures (within
minutes, required basic computer skills) by
teacher or student — This means that student
and teacher can prepare lections witch basic
knowledge and no special education or
training is required as it often is in another
approaches. This also reduces the whole cost
of entire solution and time needed for
preparing new lessons.

Focusing lectures rather on specific problems
and leveraging foreign language learning as
a side-effect — This means that during lesson
student even do not know or do not realize
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that one of the purposes of class is to force Third idea was adopted as a best approach. We
him to learn or practice foreign language. = chose method where only unknown words with

» Presenting foreign words in context, becaus#heir translations are shown (Fig. 2).
of easier remembering — This means that all Then we presented video with this type of
words which student learn are not presentedubtitles to beholders and asks them the same
separately (as it is often done by memorizingjuestions. Observers were able to reproduce plot
vocabularies) but rather in context wherealso if they watched the video with significantly
they are mostly used in real life. reduced subtitles form. Thus we inferred that

« Using hints to help understand prob|ematicstudents were indirectly forced to focusing on
and learning foreign words — This means thalistening and trying to understand context rather
there are hints which are offered to studentghan simple reading.

Those hints should help to understand and
catch the given problematic.

* Focusing on foreign language listening and
understanding rather than reading — This
means that students are indirectly forced to
listen and try inferring even unknown words
rather than simply read them.

odpari vaporised / Banopucea

Figure 4. Script feature - displaying subtitleghree
Baropwucen languages

IV TECHINCAL DETAILS

_ Whole solution is conceived as a simple GNU
vaporised Bash [12] script which is running under Cygwin
[11] environment. This script finds most frequent
Figure 3. KMPlayer feature — displaying up teetar  \ords in subtitle file given specified thresholddan
subtitles streams in one video simply gets rid of them, because there is a high
After considering those factors we’ve infer thatprobability that those words are one of the most
we can achieve those key features through namsed words in English and students are already
intrusive and popular activity, such as “simple”familiar with it. The script also removes commas,
video watching. We proposed a concept wherguestion marks, dashes and another non important
video is watched with “specially prepared” type ofcharacter. Thus only less knows words remains
subtitles. This approach fits to all key featurés oand are used as hints.
proposal solution. Several ideas were tried with
subtitles dealing:

The next step is translating remaining words to
student’'s native language and creating another
First idea was the time adjustment of subtitlessubtitle file. The result of this process are two

We assumed that spoken language will outruseparate subtitle files containing only less freque
subtitles and therefore student should be able fanknown) words translated into two languages,
firstly listen and after few (milli) seconds verify one in same foreign language as video and another
their assumption against read subtitles. Howeven mother language of student. This process with
practical experiment shows that this was ratheexamples is described on Fig. 6. As it is shown
misleading than helping for students, probably th¢his is rapidly reducing the amount of text
Stroop effect took place [5]. appearing on screen in contrast to Fig. 1.

Second idea was to place foreign language As a translation engine we have chosen Google
subtitles to bottom of video and translated sudsitl Translate [14]. We must say that using Google
to upper of video (or vice-versa) (Fig. 1).Translate environment for translation was chosen
Experimenting with this type of subtitles showsas a proof of concept solution. There could be used
that bunch of text that user did not catch wasnother tools such as StarDict [24] with its coasol
misleading also. version sdcv [25]. StarDict is an open source and

can be extended with various languages and
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dictionaries or even used as glossary of termgonv -f $encoding <<<"$result" | awk 'BEGIN
dictionary. The main advantage of Google{RS="</div>"};/<span[*>]*

Translate is that this database is periodicallyd=["\"]?result_box["\"]?/" | html2text -utf8
updated and is available from anywhere via

internet connection. Second advantage can be fat%tree arguments in URL: sl, tl and text. The sl

that with _I|ttle_ modification of our script we can represents source Ianguége ’(Ianguage frbm which
also obtalns_ in_batch mode _the pronunciation e want translate), tl represents target language
form of audio spoken text directly from Google&language to which we want translate) and text

'rl;]ragsla::. ;Z'S ]%é:n b(reaLL:iré?ner usfodnLonrcieaxt?omnplir'represents the string which will be translated. One
Ps  piay b g P of possible options for sl and tl following:

This script shows that Google Translate accepts

» sk - Slovak language
e s - Czech language
e sr- Serbian language
* en - English language

Further options can be obtained directly from
Google Translate web page using e.g. Firefox [22]

vaporised [vajporajzd] with FireBug [23] plug-in.
: _ _ : — The Google Translate is not only one
Figure 5. Script ffgrt]‘a'fci'a‘zi'zﬁ'ay'”g subtitletw component that can be replaced. Cygwin script can
_ _ P be easily replaced also, the good candidates are
listening by student. e.g. Ruby [15], Python [16], Perl [17] or their

On the other hand the internet connection igsvindows based implementations. As a video
double-edged sword and it is needed during lessqilayer KMPlayer [13] was chosen. KMPlayer is
preparation, which is mostly not problemaple to display up to three subtitle streams
nowadays but sometimes it cannot be achievedimultaneously (Fig. 3). We are not aware of any

Another pitfall of using Google Translate isanother multimedia player which is capable to
communication with this online service usingdisplay multiple subtitles streams.

technique which can be nowadays considered as a .
“workaround”. As we are not aware of any official For our purposes we used two.subtltl'e sources
AP| for Google Translate we have to use owrP€causé displaying three subt|tl_es s _ rather
method to access this service. To obtaidisieading than helping even if KMPlayer

translations thus we decided to write own parsefuPPOrts vertical subtitle adjusting with “ctri+["
for retrieving results from and “ctri+]"  keyboard shortcuts (Fig. 3).

http://translate.google.com page. It should b MPlayer allows opening multiple subtitles using

noted that this technique is not officially supgart °lOWINg steps: right click mouse button on video,
by Google and it is not guaranteed to work irselecting y SUbt'tIe.S’ “selectlng . ?ubﬂtle
future. However as it was mentioned Googlé‘angu_agef’ selectl_ng” 2r_1d Subtitle”, and
Translate was chosen as a proof of concept ar&g&lectlng Load Subtitle ..Th|s process anpl user
can be easily replaced by another (online ofterface of KMPlayer IS shown on Fig 7.
offline) services. Following lines contains SnippetUr_lfortunately KMPlayer is °'.“'y available for
of code using to communicate with Goog|eM|crosoft Windows [19] and is not ported for

Translate and parse its outputs, this is modifie®NV/Linux [20]. However Wine [18] emulator
version of script presented here [21]: allows running Microsoft Windows native

applications in GNU/Linux environment. Thus we
result=$(curl -s -i --user-agent "Mozilla/6.0 can say that our implementation is compatible with
(Windows NT 6.2, WOWS64; rv:16.0.1) GNU/Linux using some workarounds.
Gecko/20121011 Firefox/16.0.1" -d "sl=$source" -

d ‘"ti=$target" --data-urlencode “text=$1" V  FUTURE WORK

hitp://translate.google.com’) This paper presents novel approach and

encoding=$(awk ‘/Content-Type: .* charset=/realized implementation as the proof of concept.
{sub(/".*charset=["\"]?/,"");  sub(/[ "\"l.*$/,"),  However this realization is far from perfect. As it
print}' <<<"$result") was mentioned there are several pitfalls which
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were solved by using various workarounds. Onénstallation and configuration. Second is that this
of them is using Google Translate custom parsingervice can be accessed from anywhere where
engine, another is using KMPlayer on GNU/Linuxinterment connection is available. Another benefit
through Wine emulator. Our next research willis that this can be interconnected with user
focus on using another multi/platform dictionary,feedback, statistics etc. which can help to stugent

we have outlines possibilities in afore text. We ar progress. Another improvement can be achieved
also considering implementation of custom multiby using more sophisticated dictionaries and
platform multimedia player (or plug-in) capableconsidering adjacent words. Our current solution
running two subtitle streams. The promisingtranslates input text on per words basis. Therefore
solution appears using SMPlayer [26] which istranslation of phrases which are comprised of
GUI front end for mplayer [27] with various multiple words can be misleading. We also believe
scripts which are available to this software. that further reducing of hints will force the

Another interesting solution can be Matroékaswdems to be even more focused on problematic.

SSA/ASS subtitle format [28]. We are also
considering making current concept as online
portal. This should benefit in several facts; fisst

that students are unburdened of any softwar

subtitles.sub

\

"Oh, I think it just vaporised.

May I go in 2" __l
Input text cleaning:

| ; ”“@lkkﬁ think it just vaporisedy
may i go in X' ] This can be easily achieved with more

Figure 7. KMPlayer — Ul - opening multiple sulet# streams

sophisticated dealing with various verbal forms of

I-Frequency word analysis: the same word and its inflections, this should

ensure that only root of the word will be
* preserved. To achieve this we can use some
stemming methods [29][30]. Several tools exists

for this purpose, one of the most famous is
hunspell [31][32] another are implemented as a

perl modules [33][34]. We are also considering
) displaying pictures as hints to given words, as we
are not aware yet of any player that is capable tha
we are considering developing own solution.

More frequent
words
(probably
already known

vaporised I Another benefit could be displaying translations to
Word translation: multiple languages. KMPlayer is capable that but
C [ as it was mentioned the result is misleading and
'Tgn)sl(;ie)g E unclear (Fig. 3), however with little modificatiaf
"odparf® our script we can achieve more readable results, as

) ) it shown on Fig 4. The little modification of sdrip
Hints generation and using appropriate data source for dictionary

| (Subtitle file) also allows the pronunciation displaying (Fig. 5).
The method of choosing potentially already

known and unknown words can be extended by

using particular language statistics (most used

words or most misspelled words in given language
Figure 6. Process of hints creation etc.) or building profile for user.

hints.sub
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VI CONCLUSION

completely differs from traditional schol
methods. We presented learning of foreig 9
languages as a side-effect of another learning

entertaining activity. Our experiments show tha

learning and mostly listening and understanding
foreign language can be achieved with this non
invasive, attractive form. Feature is also that

students are able to prepare lessons on their own
just using internet and basic computer skills, this

(7]

ar

In this paper we presented solution thajg

F. Riggio: “Dubbing vs. subtitling” Multilingual acaputing &
technology, 2010.

H. Safar et. al “Study on the use of subtitlingeTpotential of
subtitling to encourage language learning and iwgrehe
mastery of foreign languages”, EACEA 2009

EF Education First Ltd. - English Proficiency Indé@011

0] L. Vokorokos, A. Pekéar and N. Adam: “Preparing Datses for

11]

rapidly unload the teacher. Student is indirectly;z
forced to learn foreign language with learning
another material simultaneously. However we aré3!
recommending our technique as a supplementa[
to the traditional learning methods. We have also

outlined some advances and pitfalls, however outs
solution was conceived as proof concept and this

learning model shows as a promising alternative tg°l

currently used technigues.

Only the further,;

experiencing with this technique will show that if
is worth to deploy in larger spectrum. Wel[18]

presented also some innovative ideas that we w
deploy in near future. Those solutions can help e.

A

Jla

to deaf people to learn foreign language. Byp2g)
expanding widespread broadband multimedia and
internet our solution can deployed basically?l]
anytime and anywhere.
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Abstract - Social networks are an increasingly poplar nodes, and so does social network. Social
way to communicate over the Internet, and increasigly networks can be established on or off depending
replaced by writing emails. In addition to global ®cial . . .

networks, there are also smaller networks of localor Qn need. It is dlspla_yed as a dlagram’ where th?
national character, as those are basically musicaontents  |inés are shown as links and nodes as a great big
are intended for maintaining or business contactsatthose  point.

used exclusively publish short messages, where usevrite

about what they think now, what they do or feel. .

Currently the most popular social network is Facebok O Individual

with 200 million users. Most beneficiaries are thas with

less than 30 years, although the mass use of spégia o_
recorded among persons aged 35 to 49 years. Recgntl ‘O\\

social networks are also applied in the teaching pcess. O \
This paper will give some basic information about smal TS o
o |
networks, as well as some examples of application the o i
@ /
¢

T

.

|

teaching process. /{')
| INTRODUCTION i

While technological differences abound, social
network sites are “web - based services that allow Figure 1. Example diagrams of social networks
individuals to (1) construct a public or semi-pabli _ _ _
profile within a bounded system, (2) articulate a The research in the academic environment has
list of other users with whom they share g"OWn that social networks operate on many
connection, and (3) view and traverse their list of€VelS, from families up to the level of the nation

connections and those made by others within th@d Play @ key role in determining how to solve
system” [1]. some problems, how organizations work, and the

_ o _ degree to which an individual will succeed in
As previous communication technologies (e.gachieving individual goals.

email, chat rooms, bulletin boards, etc.) have been )

integrated into the way we teach and administer A f€W years later, in 2002 and 2004 created the

our courses, social network sites may also have Grrently most popular networks MySpace and

place in our classroom. Facelpqok. Regular users of global networl_<s are
surprisingly quickly accepted mode of operation of

~ To date, the reactions of using social networkhese sites and social networks in general.
sites for educational purposes are mixed. ] o ]
Virtual teams within social networks are

I CONCEPT OF SOCIAL NETWORK associated with individual networks, which
Social network is a social structure made of0gether achieve their goals, and that only a few
individuals or organizations that are called "nddestimes can be found in person.

which are associated with one or more specific The ten most used social networks in Serbia:
types of interdependency. These networks are

_ - FACEBOOK
connected to people looking for new friends, want MYSPACE
to get in touch with people who are far away from FLICKR

them, who wish to express their views, participate

in discussions with other people on a particular ° HIS

o « KARIKE
The nodes are the actors within the network, NEOGEN

and relationships are the connections between POZNANICI
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» FURKA is very prevalent problem among users of social
« DODIRNI ME sites. Such dependence was not included in the
official list of mental disorders and illnessest bu
Il FUNCTIONING, ADVANTAGES AND some analysts believe that soon could be found in
DISADVANTAGES OF SOCIAL NETWORKS a medical publication. User privacy is

Every registered user gets his station or profilecompromised. All information users share on the
Settings and options for improving their profile issocial web site automatically belong to the
growing. For example including services fromcompany and are stored on their servers even when
other sites, chat with those friends who are onlineyou close your account. Extremely big problem is
the abuse ofchildren for pornographic purposes.
Social networks are an important segment, not
only in the world of information, but also in
everyday life for us.

The massive use of My Space and Facebook
the ease of use. When someone is register as a n
member, | can decide who will be on his list of
friends. Then has the option of inviting other
members through their profiles, acceptance or IV FACEBOOK
rejection of one's call to be his friend, making a 50100k is a website that serves as a social

variety of groups and group members in a throWge \ice network. Since September 2006, anyone
Great interest and motivation inspire comment

Swho has over 13 years and have a valid e-mail

Atmt/ regstir(‘atd' user may cfomment on the 'm%geaddress can become a facebook user. People use
status, or 1T 1L 1S a group of every group membeg,.opaak to communicate with their loved ones,

fuith my friends, share pictures and videos and
efﬁany life situations. It was founded by Mark
Zuckerberg while he was a student at Harvard
The appearance of social networks had a gre&tniversity, with his college roommates Saverino,
influence on society and drastically changed thé&lughes and Moskovitz. Initially it was used only
way of communication between people. Whileby students at Harvard, but later spread to Boston
older people refuse to accept such a way tbniversity, and now the whole world. Facebook
communicate because they believe that this way ofow has 400 million users worldwide, and was
communication brainless, young people wouldanned for a time in some countries - Syria, Iran,
rather say that social networks are extremelghina, Vietham. Major drawback of Facebook is
useful and easier to establish contacts anihat people spend much time on it, and so many
improve. employees who work in firms were denied access

. to the social network.
Social networks allow users to make new

friendships, maintain communication with their In March 2006, the founder of Facebook Mark
friends from other places, other countries or eveduckerberg offered $ 750 million for the sale of
from another continent, connecting people with théheir site, which he refused, and later the price
same interests, allow business people to promotdimbed to $ 2 billion from an unknown bidder.

their own or another organization. Offer Microsoft bought 1.6 shares of Facebook for $ 240
developers a set of APIs (Application million. This offer to buy Facebook speak only

Programming Interface) and tools that allowshow much his popularity. Many companies
third-party developers to integrate with "openadvertise on it, and therefore pay large sums.
graph"-either through the application of social webAnother advantage is that it is free for its users.
site or through external sites and devices. Today we can go on Facebook and via mobile,

Despite the areat benefits of social net Orkswhich is also a great advantage of social networks
PI 9 ' ' WOTKS, the so-called smart phones the first in a series

there areserious problemsthey bring.Addiction was the Motorola Baya.

group and comment on the status of installed vid
and image from another group member.
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facebook
Facebook helps you connect and share with Sign Up
the people in your life. It's free, and always will ba.
s k-l Emanl
e Hew Pasowerd
Lenu | Seind Se e
Aty | saortn: (2] Dev [z vear:[x

- et

She Faebina - Buems - Sk Plgis Alme L s nng - o i S iy © i e

Figure 2. Facebook beginning page

V  FACEBOOK AS A FUNCTION OF TEACHING _Facebook is a network that connects students
val inf : q ... with other students, indirectly creating a learning
ﬁ‘rm{a n (rn]rmaltlon anc co_mm_unltiatl?]n community Facebook provides instructors
technology in the classroom Is an “.“e"'tab et InQJpportunities and structures by which students can
that happens. Most of the teachers is ready fer thhelp and support one another by building their

innovation, but like all technology news, .o ses atop the community already established by
application of modern technology in the classroomy . <t,dents themselves.

from day to day changes.
There are two ways to use Facebook in the

students, there are a number of unique featurés tg(‘éasiroom. Ofn.e '(Sj ttoh ha\ée evlery((j)rtlﬁ a(;i:dl th"e
make it amenable to educational pursuits. Fo acher as a friend, thén daownioa € ries

example, Facebook is equipped with bulletifmodule and the “Questions” module. All
boards, instant messaging, email, and the abdity 2ssignments and other items get posted to the
post videos and pictures. Most notably, anyone cafriles” module and the teacher can use the
post information and collaborate within the“Questions” module to send out questions to
system.”[1] their students.

Social networks, such as Facebook, can provide “The other method is to do the above, but
numerous other pedagogical advantages to boH)so create a group for the class. Within the
teachers and students. group you can post homework notices and

Facebook increases both teacher —student aother class notices, as well as have an

student - student interaction in the form of web interface for students to discuss class
based communication. issues.”[2]

“In addition to the incredible usage rate amon

Facebook helps instructors connect with their Ppilot project on the use of Facebook for
students about assignments, upcoming eventggucational purposes in Serbia was first applied in
useful links, and samples of work outside of thehe Fifth Belgrade High School, the teaching of
classroom. literature, so they made profiles Serbian romantic

Students can use Facebook to contadlO€ts, whose works are taught in second grade in
classmates about questions regarding clade Serbla_n language and Ilteraj[ure in high scho_ols
assignments or examinations as well as collaborafd vocational schools. According to Jasna dati

on assignments and group projects in an onlinMinister of Telecommgnicatioqs, pro_files of poets
environment. other than basic information, include and
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descriptions of their lives, works andcommunicate with each other and share
achievements. information, ask questions.

"The project has met with great interest from Faculty profile is also set video for future
representatives of youth in UNESCO becausstudents (Figure 3).
there is' no additional cost, and motivate student_s There are also information on the exams. in
:ﬁefrfe ngr?gagr%g;?ysz?grg:a?ﬂg]the Internetruse Erench e_md Italian_languages, an_d also set a photo

' album with Promotions 2012th (Figure 4)
a ;?)%Tenlgil ?;:Ceug%/okm\t]vijgepgtﬂge:'?ss ﬁgfgiﬂ Also, the profile can be found and' inf(_)rmation
opportunity to  be ' informed  about  th &bout the entrance exam and e-learning introduced
N : . : by faculty to students who are unable to come to

examinations, teaching, library work, seminars ar%repare for the entrance exam. to be able to follow
held at the Faculty, the work of lecture notes ’

teaching staff. Profile of the Faculty, students (:<':1|5€)SsonS and working procedures of the task (Figure

facebook search

=g }
() ‘Tehniﬁki fakultet "Mihajio P... Timeline = Now ~ Highlights ~ | | v Liked |

‘irite something...

| -
R 4l
I o 1 Tehnitki fakultet "Mihajlo Pupin®, oficijelni profil shared &
21 link.
Fininites aga Recent Posts by Others See All
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a §ta je sa smerom : Upravljanje tehnickim siskemima 7
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Like * Comment © Share
B Tamara Lujanoy likes this.

Witite a comment...

Figure 3. Video for future students
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facebook Search
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Figure 5.

VI CONCLUSIONS

The benefits of using Facebook and soci

Information about the entrance exameatehrning

classrooms and increase student-teacher

_ailnteraction and student-student.

networks are great. Increase the opportunities for Teachers should be able to expand your
communication to teachers and students, becauBertfolio, promote active learning through learning
in this way increases the number of learning style§ommunities, and to test the effectiveness of on-

providing an alternative to the traditional lectureline I _
online Facebook. In addition, the preparation of teachers

format, creating opportunities for

learning through social networks like

can create opportunities for teachers who are
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prepared to work through Facebook to ge{S] http://dev.mtid.gov.rs/aktivnosti/aktuelno.835.html
opinions about the experience with Facebook] Ntp:/sh.wikipedia.org/wiki/Facebook
networks and to create more effective lessons 8] nttp:/imww.facebook.com/tiMihajloPupin

Facebook for their future classrooms. [6] http://sr.wikipedia.org/sr/%D0%94%D1%80%D1%83%D1%88
%D1%82%D0%B2%D0%B5%D0%BD%D0%B0_%D0%BC%
REFERENCES D1%80%D0%B5%D0%B6%D0%B0
[1] http://mww46.homepage.villanova.edu/john.immerw@R¥01/ [7] http://www.ossvetisavacacak.edu.rs
Facebook.pdf

[2]  http://lwww.webs05.com/2007/09/27/facebook-classroom
management-and-teaching.html
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EDUCATION IN THE FUNCTION OF
ACQUIRING APPLICABLE KNOWLEDGE
AS A RESPONSE TO THE GLOBAL CRISIS

G. Sucié, Z. Pozegd , B. Crnkovi¢™
*University of Split, Faculty of Philosophy, Split
**University of Osijek, Faculty of Economics, Odfje
goran.sucic@ffst.hr zpozega@efos.hr bcrnko@efos.hr

.Do we learn for the school or for the life?"

Abstract - This paper particularly points out the canplex Knowledge is exactly what it makes a value
problems -of the contemporary world that demand of — djferent from any other resource over the history
education to abandon a form of stereotype way of defined as the most important means of the
transferring and using the acquired knowledge withthe . . p
aim of training for the responsible and competent Production of irreplaceable values of the
behaviour and problem solving. This requires radical contemporary society. Weaknesses that appear in
changes in the coordination of education, what iseflected  the process of acquiring knowledge are ceartainly
primarily in abandonment of the former traditional model a quick obsolescence and inability of knowledge
of teaching and introduction of integrated developrental . . )

curriculum as well as abandonment of rigid programnes !nhe”tance’ everyone starts from the same level of
which reproduce inapplicable knowledge. By introduaig ~ ignorance and has to acquire the knowledge for

open flexible model based on the interest and mottion himself and use it selﬂessly and share it with th
of individuals and the community, and more others.

contemporary methods of teaching, development of

cooperative relations and team work followed by the In the period of time when labour markets are
greater investment in science and education, the salt will more and more competitive, investment in the new
be a production of the qualitative applicable knowtdge - L L
that will ensure changes in the domain of educatiai applicable knOWIedgeS_ W”,l become a priority in
practice thus creating perspective and alternativeo the ~ Order to attract and maintain necessary talents, an

existing knowledge that led up to the certain crisi. train them effectively for high-technology.

In the 21st century the illiterate will not be tieosho don't know Globalisation is often perceived as a great
how to read or write but those who cannot leaiscard the learned  gqchievement in the contemporary world. But it can
and learn again. . )

9 _ generate global crisis that warns us and asks for
AlvinTofler  new requirements, new knowledges and skills
compatible with the challenges of the
| INTRODUCTION contemporary world.

Teaching process implies the activity of an

individual resulting in acquisition of certain . .
tting q . mphasize those knowledges that are in the
knowledge, skills and manners, attitudes an

svstern of values. In the developed societies mai nction of development. The value of intellectual
y ) P .@apital is equal to the future conversion of that

developmental resource is knowledge which I?mpalpable or virtual value in relation to an

called the human capital in the context of Valu‘?ndividual as carrier of this intellectual capité.

itself, and its Ie\_/el Is greatly influenced by thethis way the value of subject that learns is more
quality of education from which the competence§NiCIer and precisely shown, and is manifested

derive. Education should contribute to the generatLOugh the need for more investment in the new

:Eg?\?i?ji?;\l t%oi:tgif; V&? ntilrr]lu;: d(l?/\gcl)oirgecrgurg{[frieiﬁ](nowledges. Intellectual capital implies the apilit
' y P f turning the knowledge into a value.

knowledge is considered a national priority and’®
many strategies of development of education that Participation of everyone or the majority of
contribute to the economic, social and culturathose in the process of learning with the aim of
development of the society as well to the personalreating values that will be estimated by the faitur
development of its members are implemented.  knowledge market is inevitable in the creation of

Actually, the goal of intellectual capital is to
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intellectual capital, where the investments inspecialisation within a framework of continuing
knowledge are not perceived as the expense batlucation and life long learning.
rather as an investment in the developmental

component. (Human Resources Accounting). Hence ~we confirm  the already —known

conclusion that life long learning is of a crucial

600 1 importance, and we substantiate it with the statist
] data and studies from the most developed
550 == ¢ Rep obod o Canada countries of the world, which show that
g . .re.a'mu*i},:,!,vgf',uow punes organisations spend up to ten thousand dollars per
500 F . ;’Oiéﬁﬁgf?ep; v comEe! it DelmERA year on education of their employees, up to 5% of
- £ % Grecces porugal | the institution’s income per year, and 5% of their
> working time (approximately 30 minutes) the
w00 | 5 /bt cnie employees have for their education per day.
& Argentina
¢/ Indonesia The most common reasons for changes in the
350 1 Bradl education system are first of all, an unstoppable
4 pery Cumulative education expenditure per pupil (PP US$) progress of technology, a need for the new skills
%0 000 0000 0000 80000 100000 that are required nowadays and that are necessary

for competitiveness and formal education that is

Figure 1. Achieved results and accomplishmentsef ~ rigid and inflexible and as such condemned to
quality of education in the countries that investedvily in decadence and failure in relation to the altereativ
science and education that starts from the need for the new competences.

In today's economy (Knowledge Economy) or The need for additional education can be
economy based on knowledge (Knowledge Basednalysed from the aspects of: analysis on the level
Economy) it is pointless to talk about theof the learning organisation, necessary
importance of learning and knowledge as in theompetences for specific professions and analysis
institutions of formal learning so as in the inf@m on the level of an individual (what one lacks in
learning (Long Life Learning) which is more andorder to be more successful).

more present today. General goals of permanent education should

Whereas today's society and technologies amgrimarily be increasing their competitiveness and
developing rapidly, it is impossible to keep up towork success, their promotion to the complex
date with the new trends, systems and innovatior@ofessions in the hierarchy. Special goals of
without life long learning, and an individual asadditional educational cycle are undoubtedly,
such is not in the position to rise to the chaleng among others, improvement of the team work,
that are set up as an imperative reguirement of thefficient time management, improvement of the
modern individual. Thus, the responsibility of thework safety, increasing the level of motivation and
academic community is greater if it fails to find acreative way of thinking etc.
modality of permanent training of the employees
as well as the preparation of the students for the I TEAM WORK AND DEVELOPMENT OF
process of accumulated problems that are inflictedcOOPERATIVE RELATIONS AS A PRECONDITION OF
upon by the system of wrongly set priorities. THE QUALITATIVE PROCESS OF KNOWLEDGE

When it comes to education, we are witnesses MANAGEMENT
to many unsuccessful reforms that recur from time As a value category, knowledge comprises of
to time, and it is promoted pronuncedly andall existing patents, processes and technology,
usually by the change of government whercompetences, skills and experiences of everyone
discontinuity of necessary changes happen, thugvolved in the process as well as the information
creating incalculable consequences for amxclusively related to a person. Time management,
individual and the community. The emphasis irwhich implies the process of gathering, organising
life long learning should be placed on acquiringgand transferring knowledge with the aim of the
applicable knowledges, specialisation,effective and qualitative living is an equally
improvement and training. The average time@mportant part.
period of obsolescence of certain knowledges has
never been so short so it is clear why such
emphasis is placed on the permanent training a

The goals of time management are surely
ovision of reguired knowledges, development
d transfer of the available knowledge, the use of
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existing knowledge and its further developmentaccording to Lauc, it will be divided into a moral,
Obstacles to the effective process of timean intellectual and a social capital, what gives a
management can be ineffective and verticahew human and cultural dimension of the process
organisational structure from the seat of learningf acquiring and using knowledge together with
to the organisations that are the users of acquirgtle developmental communication component thus
knowledges, insufficient IT education, non-making new teams and knowledge networks. In
existence of the adequate informational-technicdteeping accordance with the development
support etc. Preconditions of establishing a tearaquating, Lauc from the human capital derives
work system as a result of the qualitativeequating of the development of society (country)
data bank and knowledge that will be at everyone

individual accomplishments with which a team is

:

| Y=ax1+hx2+cx3+dx4+ex5+f> \
service for browsing and learning. By using such

improved and trained in the process of creati
approach and method, formal and informal

learning are being integrated. where Y is=term of complete development, a-
Theoreticaly set knowledge is evolved by thef: We'tght with arg;_mentt, Ix1=mot|vat|on', >§[2=
information networking and their shaping andCOMPetences, xs=mutua communication,

and/or  expectations. Competitiveness ~ an he observed system. Relation of coefficients

connection with the related context, experienc 4=equipment, x5=money and x6=environment of
H arguments) is: a>b >c > d > e > f. (Z.PoZega,

complementarity evolve on the pyramid o
acquiring competences and skills in achievin92012' 243.)

uniqueness and comparability of quantity and Pupils and students should be given an option ofcehand
quality of knowledge. responsibility for their own education whenevesipossible.

. L. Elizabeth Schulz
Let us remind us of the division of knowledge

made by Earl, Scott, Nonaka i Takeuchi that is | Tgams AND THEIR MULTIDIMENSIONALITY

based on the following activities: _ _ _ _
Business Process Reengineering- philosophy

* identification, ~ spreading, using and ot prings business processes to the fore has
protecting the existing knowledge, transformed the way of forming teams and their

» discovering informal or implicit knowledge, structure. Today's teams are multifunctional, i.e.
« transforming implicit knowledge into Multidimensional and their authority and influence
explicit knowledge, are not restricted only in the domain of one

» rising knowledge from an individual level function. Co_mpetences frqm_ various domains
create conditions for achieving developmental

to the level of team and organisation, concept with the purpose of accomplishing better
* integrating knowledge management withresylts.

other activities.
Teams that are regarded as the process of

Knowledge system consists of: development of cooperative relations are in the
« bank of knowledge (knowledge based orfunction of determining clear settings of constant
knowledge warehouse), improvement of basic processes (value stream).

* information-telecommunication team and Fast, reliable and qualitative information and
time management team, communication  technology ensure radical

« means and persons that possess knowleddBProvements of the performance of those teams

(logistical support team and knowledgethat are competent enough to get acquainted with
carriers), them and use them. Advantages that this

technology brings along are:

» knowledge transfer systems _ _ o
(videoconferences, teleconferences, ° Abandoning the functional organisational
presentations, Intranet, Extranet, obstacles-information exchange;
publications, workshops, seminars and ¢ Abandoning the spatial organisational
alike.) obstacles- members of the dislocated

If the afore-mentioned division of knowledge is subjects can also be a part of the team;

set in the context of human values and capital,
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« Cooperation, communication and “lifelong journey” towards the desirable and never
coordination of activities are being set oncompletely accomplished goal (Senge, 2001, 10).
the Signiﬁcantly higher level; Practice is the best theory.

+ The team possesses all the necessary Einstein
information for independent decision _
making in due time. Harmut von Hentig, a renowned pedagogue has

turned this into a slogan: “Clarify matters-

The new category of software- groupware hagmpower people!” (Hentig, 1987); and continued
been of great importance recently. This kind of anat py clarifing professional issues we grow up as
software is self-oriented to team work. Usuallypeop|e, and if we are being supported and
they integrate multimedia database, automatisatio&npowered it will be easier for us to deal with
of workflow, e-mail, electronic meetings, many other issues. Meyer (2002) adds that the
conferencing and scheduling. The automatisatiogeyelopment and the investment in the educational
of the wor_kfI(_)w has been given a special attentiogystem are not by themselves a goal and a purpose.
because it improves the level of harmony ofis sole justification lies in the fact that leargi
activities within a specific process. and teaching should be made more human and

efficient for all participants in the educational
IV HOwW TO REFORM EDUCATIONAL PRACTICE  process.

_ Similarly, Stoll (1999_) (_:Iarifies how real_ Mention should be made of the efforts of
improvements and qualitative changes as ifkyjan (1993, 1999), one of the first authors who
education process so as in other institutions €an kyhiored the process of implementation of the
realised only if they come from the inside, whateforms in the educational practice (in the 70ies
implies active cooperation of the team expert$ng the 80ies) and implemented these discoveries
from different domains, i.e. from the network of o the institute of teacher training in Canada.

common acquired values, trust, norms, social and ,rthermore (Leithwood, 2002, 101). Fullan
emotional relations, all of which form the culture (1999 44) clarifies expediency of planning

of an educational institution. development of the school system in accordance

In the domain of organisational theory, whichwith the development of the society as a whole.
is more and more illustrated by the examples ifMany contemporary authors (Prosser, 1999,
education, Senge (2002) emphasises the fact tHa@scia, Hargreaves, 2000, Kinsler, Gamble, 2001,
every organisation is essentially a product oPantow and others, 2002) consider the
thinking and interaction of its members. “So theunpredictability, complexity and
strongest lever for any kind of the organisationamultidemensionality to be the basic characteristics
learning project is not in the hands of policiesOf the educational system instead of linearity and

budget or organisational diagrammes but in oupredictability. They call our attention to the fact
own hands” (Senge, 36). that the teacher is focused only on the predictable

and expected phenomena in the educational
practice and in this way could become more and
) more insensitive to the phenomena of unexpected,
be able to adapt continuosly to changeable,, aqicted, unplanned and sometimes illogical
complex and interdependent world. Senge (2003)it,ations which are very common in the

claims that learning means increasing the abilityy,cational practice (Fullan, 1993, 1999, Hopkins,
by experience: *Learning is a longlasting processny Filippini, 2001). Meyer (2002, 163) clarifies

that develops in “the real life”, and not in they, ¢ « sydents should be prepared for the future
classrooms and on the training classes (so calledi,nse contours we can only flair”, (...) as opposed

‘experience-based teaching”). This kind ofy, 154ay's absurd that young people are educated
learning could be difficult to control but it makes ¢, ihe professions that no longer exist.”

more permanent knowledges: an increased ability

for the effective influence in the surroundingsttha ~ New social relations as on the global so as on
are important and vital.” In line with the defimiti ~ the national, local and family level put the teashe
of an organisation that learns and explores, it i#) the new position that they can deal with only by
important to point out that is a permanent proces§neans of possessing new knowledges (new
In fact, since the changes in the surrounding nevé@ssignments but also new roles) and new

cease to exist, so the process of organisationgpmpetences (documents of the European
learning is continually in progress. It is a kinfdao Commission, 2002, 2004, 2005). The teacher is

In other words, every individual should be
trained for learning during his/her life in order t
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investments in
and the

regarded, first of all, as an initiator of changes, -«
promoter of learning that takes care of his/her
personal and professional development and who is
a part of the system and the organisation that is
developing and learning.

Support and greater
development of the school
academic communities

st
(Commission staff working paper: Schools for the €&ntury)

However, there should be a reason why a |earning how to learn

teacher should consent to such professional

training. The frequent and imposed compulsion Learning how to learn is an ability of
and obligations are the main reasons of disconteferforming and preserving in learning, organising
with the pre-existing condition in the educationalone's own learning, including effective time-,
practice. Our experience has shown the need fépace- and information-management as an
the regular inclusion and training of teachers fofndividual so as a part of the group. This
research as a way to the qualitative professiongompetence implies the awareness of the process
training, experience-based and creative learningf learning as well as the needs for effective
that develops reflexive and self-reflexive practicdearning, identification of available possibilities
thus increasing capacities for the change in thand capability of overcoming obstacles for making
educational practice and new paradigms of théhe learning process more effective. Such

culture of the educational institution. (Miljak, competence induces an individual to upgrade the
Vujigi¢, 2002). previous learning and life experiences in order to

. . _ use knowledge and skills in different contexts.
+Knowledge is what unites us, and finally becomes . . '
more important than what separates us.* Motivation and self-confidence are the key pre-
conditions for the overall process of education.

V INSTEAD OF CONCLUSION

What is important for the improvement of the 1]
quality in education?
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Abstract - In this paper we present two Bayesian rtevork

(BN) models in which the prediction of students' sccess at
the final exam is based on students' activity in dime

learning community and on success at the midterm exn.

This particular research is a part of long term project
related to quality improvement of distance learningat the

Faculty of information technologies of University 'Dzemal

Bijedic" of Mostar, Bosnia and Herzegovina. Indicabrs

for students' activity are based on characteristicsof ego
networks, such as the size of ego network, densitgtc. In

order to choose Bayesian network predictors, we fit

conducted statistical analysis of the available dat Then

we modeled two naive Bayesian networks in open sag
software MSNBX, and finally we compared the models.

| INTRODUCTION

learning model suited for the limiting environment
of Bosnia and Herzegovina [4].

FITCS exists for more than five years now. It
was originally designed for distance learning
students, but in time, it became the most popular
way of communication for all FIT students. FITCS
consists of several units, and one of them is
reserved for communication on curriculum
subjects. That part was designed for knowledge and
information sharing. FITCS is now numbering
around 800 active students. Their communication
is grouped by the semester of study, where students
can exchange experience on subjects, and personal
interests, such as computer networks, security, etc

In the past years, we were involved in analysigor the purpose of this research we used the data
of a large-scale online learning community at FITirom FITCS concerning the communication on

Mostar. We investigated the topology of theygpics related to Programming 1 from the academic
communication, and it turned out to be a scale-fregear 2010/11.

small world network [1]. Investigating the network

properties, we proved that parts of FITCS (Faculty

of Information Technologies Community Server)

provide knowledge sharing [2], [3]. In addition to

this, we recently presented a semi-adaptive e-

TABLE I. CORRELATION MATRIX OF EGO NETWORK VARIABLES

Size Ties Pairs Densit AvgDis Diamet nWeakC pWeakTwoStepR ReachE Broker nBroke

Size 1

Ties 0,99 1

Pairs 0,94 0,96 1

Densit -0,45 -0,47 -0,47 1

AvgDis 0,72 063 055 -0,04 1

Diamet 0,71 0,63 0,55 -0,35 0,89 1

nWeakC 027 019 0,12 0,63 0,75 0,46 1

pWeakC -0,53 -0,52 -0,40 0,67 -0,14 -0,36 0,32 1

TwoStepR 052 044 031 0,30 0,82 0,64 0,84 -0,15 1

ReachE -0,52 -0,53 -041 0,66 -0,06 -0,28 0,38 0,94 -0,10 1

Broker 090 091 099 -046 0,51 0,50 0,09 -0,35 250, -0,36 1
nBroke 0,83 0,78 0,72 -0,63 0,80 0,90 0,21 -0,52 460, -0,45 0,67 1
EgoBet 087 088 097 -045 0,50 0,49 0,09 -0,33 240, -0,34 0,99 0,65
nEgoBe 0,68 0,61 0,60 -0,59 0,75 0,87 0,19 -0,41 390, -0,32 0,58 0,92
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@

Figure 1. BN Modell (left) and Model 2 (right). 8oe: MSBNX.

We will here briefly revise the basic each variable. The other reason for using as little
characteristics of ego networks that we used inategories per variable as possible is the number o
creation of Bayesian network model. Size is thelata in each of them. We chose naive Bayesian
number of alters that an ego is directly connectedpproach since some recent researches indicate it i
to, possibly weighted by the strength of a tie [5].  sulfficiently good as well as easy to model [9].

Density is the ratio of observed ties in a network We decided to analyze properties of students
to the maximum number of possible ties [6]. ego networks obtained using Ucinet 6.1. List of al

Reach efficiency (in further text referred to asavallabl_e varla_bk_es of ego : network in  the
orrelation matrix is presented in Table 1. In orde

ReachE) norms the two-step reach by dividing it b . )
size. The information it provides is the scope o 0 choo_se mea”'ngf“' predictors, we calgulated the
secéndary contacts per primary contact, or thgorrelatlon coefficients, and chose variables as
benefit from others’ involvement in the network. Ifrepresentatlves of hlghl_y correlated  clusters.
reach efficiency is high, then subject is reaching Eurthermore, after analyzing the advantage's and
wider network for each' unit of effort invested indlsadyantages of the.selected model, we decided to
maintaining a primary contact [7]. In a knowledge?xglfégﬁ?somer possible model and compare the
sharing community this could be an opportunity to '
obtain information easily if one was observing
direct communication (as analogy to e-mail
network). On the other hand, in a model where
link exists if a student posted in a topic, and al _ _
acters in the topic are connected, this meansathat N order to select predictors for Bayesian
student was not involved in many topics. network (BN) model, we preformed basic
statistical analysis, but more importantly, we kept

A broker, linking two network clusters, takes ajn mind relevant properties of ego networks. For
share of the resources passing through thakample, if we are interested if a student is broke
position. Indeed, a canny broker may impeden own ego network, we decide to select that
transitivity by working to prevent the formation of property taking into account the results of analysi
other direct links between these clusters. Brokergurthermore, if we are not interested in number of
by their very structural position, cannot be fullconnected components, we will choose to not select

members of any network cluster. Often theirany of the related properties as BN predictors.
marginal nature means they are not fully trusted

because no single cluster can exercise total social Statistical analysis consisted of two phases:
control over them [8]. preparatory analysis, and probability calculatibn.

_ _ was performed in MS Excel.
A Bayesian Network consists of a set of

variables and a set of dependency arcs which are The purpose of preparatory analyslis was to
connecting some of the variables. As it is welchoose the best predictors for students' success at
known that BN models should not have too greaf’® final exam. For all numerical data we
number of categories, we grouped data as much galculated the correlation matrix, presented in
possible taking into account the specific aspetts dable 1.

I BAYESIAN NETWORK MODELS

?\. Choice of predictors
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B. Model 1 the similar stands for Density. Success at thégbart

As it turns out from our data, Size, Ties andeXam is an independent predictor, for it is also a
Pairs all significantly correlated. Therefore, weControl variable for determining if ones behavior i
decided that the size of student's ego network i§90 network is proportional to learning effort.

representative of that group of characteristic. sjnce Bayesian networks demand rather small
Furthermore, since density is mildly negativelyhnymber of node states for predictors, we grouped
correlated with size of ego network, we decided Q| numerical data into three categories: Ego Size
choose density as a dependent predictor. At theys states 0, small and medium-large, Density has
moment we war more interested in the broketates 0, small-medium and large, Broker has states

property then the number of connected componenig,  small, medium-large while success at midterm

or average distance and diameter, so regardless £ final exam (Parcl, FinalEx, respectively) have
the high correlation coefficient we decided to sele states ‘unsuccessful’, ‘satisfactory’ and ‘very doo
Broker as another dependent predictor.

TABLE Il. THE ADVANTAGE OF BEING A BROKER INMODEL 1

to excellent'.

In Model 2, we kept the same BN node states
where possible, such as success at exams.
Furthermore, Ego size has only two states, small

Node State 1 State 2 Sate3 | and medium-large, average distance has states 0, 1
FinalExam | VeryGood Satisfactory Unsuccessful and more than 1 (denoted as 1+)' Diameter has
0,094 0‘.236 0.670 states 1, 2, and 3, and ReachE has states <20, 20-

PartExam VeryGood Satisfactory Unsuccessful 40. and 40+

0 0 1 ' :
EgoSize Isolated Small Medium-Large The final steps in development of both models

0 0 1 were calculation of probabilities and conditional
EgoDensity 0 Small- Medium Large probabilities, and input of those data into MSBNX.

0 0,360 0,640 The probability calculations were performed in MS
Broker No Small Medium-Large Excel.

0 0 1

[l RESULTS
C. Model 2

In the second model, we selected differenf" Model 1

predictors in order to broaden the scope of

In Model 1, it turns out that there were no

inference. We also wanted to include some basfiudents who passed Partial exam and were not

graph theory terms such as average distance alftyolved

diameter, regardless of their significant correlai s ;
bearing in mind that we do not have to observ@t partial exam all had medium-large network and

them simultaneously in the BN model. The latesProker property, but small-medium density. Their

fact is the reason why we treat those variables

in knowledge sharing community.
Furthermore, students who got satisfactory grades

&Lhance of passing the final exam was minimally

independent. Again, the size is an immaner®1%. For the best students at partial exam it turns
characteristic of ego network, and we kept it aQut that their ego networks have small-medium

independent predictor. Furthermore, we decided t3ensity. Additionally, regardiess of the size oésn
select ReachE, a variable with predominanthf90 network, medium-large broker property
negative and mostly insignificant correlations, adncreases their success at final exam by 10%.
another independent predictor.

Concerning the analyzed data, we noticed thergnsuccessful at partial exam is that regardless of

was only one isolated student, and we decided

The next fact to be noted for students

{he size of their ego network, they have little

exclude that record, for it demanded definition offhance of passing the final exam if they had small
more states in BN nodes.

D. Modeling Bayesian network

After selecting predictors we modeled the
Bayesian networks with dependences shown in Fi
1. Since one cannot be broker in a small-sized
network we say that Broker depends on Size a

value for broker and small-medium density. Of the
two later, being a broker can improve student’s
chances of passing exam regardless of density
(Table 2), while for non-brokers, large density is
decreasing chances of passing the exam (Table 3).

$he best chance for students that failed partial
reram to succeed at the final is to have large galue

119



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

for all three ego network variables, in which caseur decision to include success from the partial
their chances mount to 41%.

B. Model 2

exam into the predictive model is completely
justified. Furthermore, the fact that there were no
students who passed partial exam and were not

For unsuccessful students at the partial exam ifivolved in knowledge sharing community, implies
Model 2, it turns out that optimal value for Reachethat students should be encouraged to engage
is 20-40, increasing chances for final exam succeé@emselves in online discussions on learning

by 20-30%

(for

values of <20 and 40+ content from the very beginning of semester.

respectively). In a small ego network, decrease of \when it comes to broker property [10], [11],
average distance by 1 increases chances for SUCCEBS) the medium-large value in our model implies
by 5%, but chances for success regarding diametgfat a student was involved in topics with various
increase for values 1 or 3, and decrease for 2. T@‘?oups of students. This can be interpreted as a

best possible combination of BN node states fojooq practice of learning from the experiences of
student’s success is presented in Table 5.

TABLE Ill. THE DISSADVANTAGE OF HAVING LARGE DENSITY IN

u

u

MODEL 1
Node State 1 State 2 State 3
FinalExam | VeryGood Satisfactory Unsuccessf
0,024 0,203 0,773
PartExam VeryGood Satisfactory Unsuccess
0 0 1
EgoSize Isolated Small Medium-Larg
0 0,436 0,564
EgoDensity 0 Small- Mediun; Large
1 0 0
Broker No Small Medium-Large
0,529 0,246 0,225

For students that were successful at the parti lh
exam, it turns out that ReachE, when leaving a

on student’s success at the final exam. Regardle
of the grade at the partial exam, for ReachE in th\t;
range of 20-40, a student should have doub
chances for passing the final exam than for 40
greater
Consequently, it is justified to fix ReachE to
optimal value, and we did so in all further case
Furthermore, for ego networks of all sizes, th
diameter of value 1 should increase student’
chance for final success by 40%, when compare
to 2. On the other hand, optimal values of avera

distance are greater than or equal to 1 in a sm

network, increasing chances for success twice

and

even

than

double

for

<20

+

S

lot of other students, regardless of the quality or
relevance of their posts, also including a good
chance to learn from other students’ mistakes.

When considering the observed density [13] for
students successful at the partial exam, the optima
value is small-medium (<0,60). This fact can be
interpreted as a warning that it is not advisable t
meddle into all discussions, since in most casas th
should be recognized as spam. On the other hand,
as network size should be large, one can conclude
that an ideal student should be involved in many,
but not all topics, with various groups where they
can both learn from others and help them learn.

For students that are not dedicated to learning,
at can be said for those who failed the partial
xam, involvement in a knowledge sharing
88mmunity can be useful if they manage to join the
ﬁﬁht groups. Since their best chance is to inereas

| eﬁjalues for all three characteristics of ego network
f

ollows that they should be advised to connect t
student-tutors interested in helping them. In that
way they can benefit from tutor's contacts too, as
an attempt to change their social preferences,
abandon “bad” company, and start socializing with

&he knowledge sharing elite. They should also get

volved in a larger number of topics, where they
ould to contribute not only with their mistakes,

t also with some fresh ideas, as a result of
anged learning attitude.

when compared to 0. For medium-large sized The least important of predictors in Model 1
networks average distance of 1 is slightly bettepeems to be ego network density, so it should not

than >1.

A. Model 1

IV DISCUSSION

be used as a predictor of student’'s success at the
final exam.

B. Model 2
The common characteristics for both successful

From Model 1 it is obvious that some student@nd unsuccessful students at the partial exarheis t
are using FITCS as a regular chat-forum, whildact that the optimal value of reach efficiency
others are actually exchanging knowledge, which i€ReachE) is the middle one (20-40), if their gsal i
in line with our previous findings [3]. Therefore, to pass the exam. This fact implies that ReachE
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should be considered as one of the predictors fdixed in all of the cases, we will not discuss
student’s success at the final exam. This again caausality of the other variables furthermore.

be interpreted as the recommendation to students

that they should choose their company, i.e. to adog. Comparison of models

best possible social preferences with regard to As it turns out from the previous analysis,
knowledge sharing. Model 2 seems to be more sensitive in prediction
of students’ success at the final exam. In other

TABLE IV. MODEL 2: THE BEST POSSIBLE COMBINATION OBN NODE words, that model is showing a better pOSSibil:in t

STATES FOR STUDENTS SUCCESS AT THE FINAL EXAMENCOUNTING THE H H ’
STUDENTS UNSUCCESSFUL AT THE PARTIAL EXAM |nd|Cate a Way for StUdentS performance

Node State 1 State 2 State 3 improvement. Since the most important predictive
FinalExam | VeryGood Satisfactory Unsuccessful variable in the model is reach efﬁCienCY- it foll®
0,032 0,596 0,372 that it should be on top of the list of predictive
PartExam | VeryGood  Satisfactory]  Unsuccessful variables. As it turns out that ReachE is highly
0 0 1 positively correlated to the probability of weakly
EgoSize Small | Medium-Large connected components (pWeakC in Table 1), this
1 0 implies that only the later could be considered as
Diameter 11 02 03 an alternative.
AvgDistance 0 1 1+ On the other hand, if one needs to deploy
0 1 0 predictors in the context of dynamic SNA, the size
ReachE <20 20-40 40+ of ego network should also be included as a
0 1 0 predictor variable.

The broker property from Model 1 can also be
onsidered as a predictor, but it should be
combined with further analysis of post content, in
Yorder to verify student’s contribution to knowledge
haring.

For students unsuccessful at the partial exa
with small sized ego networks, the optimal value o
average distance is minimal, implying that the
should fully use their contacts. On the other han
since the most favorable value for diameter is T,
students can be advised to try to get involvedlin a  The student’s achievement at the partial exam is
topics of their contacts. Since average distange is another good predictor in both models. On the
contradiction with reach efficiency, and is not asther hand, it is not available in the early stagfes
relevant, it would not be advisable to select ibas the knowledge sharing community development, so
predictor of student’s success in the early stafes it is not relevant in the early stages of the dyicam
network development. network analysis.

TABLE V. MODEL 2: THE BEST POSSIBLE COMBINATION OF BN NODE
STATES FOR STUDENTS SUCCESS AT THE FINAL EXAM FOR STUDENTS v CONCLUSIONS

SUCCESSFUL AT THE PARTIAL EXAM The goal of this Bayesian network modeling

NFO'delE VStagld < f‘i‘e tz - State 3 " was to explore possibilities for the development of
oA | EVE0n  SOISecol) TeLreessl just-in-time guidelines for students’ success at th
0,117 0,702 0,181 : . SeeEeS
; final exam. The necessity for prediction is driven
PartExam VeryGood Satisfactory Unsuccessful . . g .
0 1 o by the obligation to provide adequate and timely
Eqosize Small | Medium-Largt help to students who need it [14]-[16]. It is indli
0 1 with our ultimate goal: enhancement of students'
Diameter 1 2 3 performance at the final exam. The predictive
1 0 0 model should be a part of an interactive learning
AvgDistance 0 1 1+ environment [17], [18].
0 1 0

ReachE =20 2040 207 The results of the .analysis of various’ possible
0 1 0 predictors and their impact to students’ success
imply that one should rely on such characteristics

On the other hand, if a student had a positiv€f €90 networks as size, reach efficiency and
grade at the partial exam, ego size doesn’t matteproker, combined with some indicators of student's
for the optimal value of ReachE. All of such !€arning progress.
students had the value 1 for both diameter and
average distance. Since the value of ReachE was
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PREVENTING A BAD INFLUENCE ON
CHILDREN FROM THE INTERNET BY
PARENTS
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University of Novi Sad, Technical faculty “Mihaj®upin”, Zrenjanin, Serbia
djordje.novkovic@tfzr.rs, miljan.duvnjak@tfzr.regrab@tfzr.uns.ac.rs

Abstract - The Internet today is a part of children's
natural environment. Most children have access tohe
Internet at school and/or at home. Parents and tehers
consider Internet to be a primarily
educational/developmental tool. Children also go dime
for learning activities that are not connected diretly with
school. The absence of information filters, such asditors
and peer reviewing, on the Internet presents a chi@nge to
students, who are using the web to find informationfor
their assignments. Children cannot properly estimat the
validity of the information they find on the web. They rely
upon search engines and accept information in visllg
appealing easily accessible pages. Given the enowmso
amount of web sites for children of all ages it inot easy to
find a good or a useful one. There are some excelten
starting points for parents and teachers to find
appropriate sites. This composition describes threatthat
may occur due to lack of information related to Inernet
use. We have presented a few useful tips on how eats
can have an influence on their children and their afety
while spending time on the Internet.

| INTRODUCTION

Although the internet is full of very useful
information there are many of those who present
hav

danger to children. Parents should

workplaces. It enables us to perform routine tasks
quickly and efficiently. And activities, such as:
making flight plans, purchasing new books and
clothing, checking movie schedules, searching for
employment, catching the latest news, and
performing research, are but only a few of the
many tasks that now require little more physical
effort than the click of a mouse [1].

The technological aspects of the Internet are
developing exponentially, along with a reduction
in the cost of both hardware and software to the
consumer. It is unlikely that there will be a
reversal of this trend, and what we face is a
pervasive and continuing use of the Internet,
however it might evolve, to meet many of our
needs. This trend is also likely to be the case for
nonwestern countries, although financial and
commercial considerations may limit the speed of
growth of domestic use [2].

However, the Internet does not only function to
ive us goods, but provides a social context for us
0 meet with others and to exchange information.
or many people, such engagement with the

knowledge about the bad but also about goo l ternet community can be beneficial. However
facilities that are located on the Internet and i unity Icial. wev

accordance with that set norms of behavior th apcrcetgsc,)'f\e V;I:Ps gf tshz);ug(lmme:?tst rrI:a Crhe'gjrﬁn.’n
apply to the whole family. The most important Ing p unity may Uit

thing is to establish a reasonable and health roblléergatflc (I:_o%ntltlons andt E[)ﬁhta;\aors. Howevte r,l It
communication between parent-child interaction i ould be boo 'Sf. _olsuggest tal tere ;nay n]? atﬁ_o
order to protect children on the Internet and i th € some beneticlal aspects 10 Internet use for this

real world. The Internet provides opportunities forpartlcular group. Our major cancern in the context

o ._._._ of people with a sexual interest in children is the
acquisition of new knowledge and for SOCIa“ZIngcor?tenFt) of the material accessed and the function

and entertainment. Because of its availability to . : . . :
f the social relationships in propagating behasvior

everybody, the Internet carries big risks, becaus . o .
there can be found content and facilities which ar atare ulpmatel_y e_pr0|tat|ve of chlldre_n. Bt
nternet brings with it other concerns. It is natyo

not provided for children. It is quite importantath ex offenders for whom the Internet mav be

your computer is under constant protection fro ;(blemat'c Increas\',\rl1 | o see reference Yn the

an antivirus program because that is the best w : Ingly, w i ) :
erature to “Internet Addiction”, reflecting a eis

to save personal data. : K .
P of the Internet that is problematic. Earlier reshar

In less than a decade, the Internet has moveg; kandell [3]had defined Internet addiction as:
from an obscure communications medium to be agy, jncreasing investment of resources on Internet

ubiquitous fixture in our homes, schools andejated activities; unpleasant feelings (e.g. agxie
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depression, emptiness) when offline; an increasinternet use; excessive amounts of time spent
tolerance to the effects of being online and deniadnline; withdrawal symptoms when away from the
of the problematic behaviors. Such a perspectiviternet and perceived social control available
characterizes Internet addiction as behavioral anghline. These factors closely corresponded to the
similar in character to other impulse controlfindings of Quayle and Taylor [%h relation to the
disorders. Those who meet the criteria are thouglpsychological functions of child pornography, and
to experience social, psychological, andmay suggest that, for this particular populatian, i
occupational impairment. However, research bys difficult to differentiate between the effects
Caplan [4] suggested that the addiction frameworkssociated with interaction with the Internet and
suffers from three limitations: (1) it lacks the function of the material itself.

conceptual or theoretical specificity; (2) thereais  The Internet is a social environment and there

paucity of empirical research within the addictiongye acquaintances, but also a large number of

paradigm and (3) it fails to account for whatynknown people. Most importantly, the children

people are actually doing online. would be informed about risks and dangers that
In the context of child pornography, Quaylecome with using of the Internet and their parents

and Taylor [5]examined the explicit role that the have to be available to talk about that topic.

content of the material may play in problematic

Internet use. Like Caplan [4] the authors believed Il INTERNET ABUSE

that terms, such as excessive, problematic, or The internet has revolutionized many aspects of
maladaptive Internet use, may be more useful thgfuman behavior, including the way individuals
those expressed within the addiction frameworkeommunicate and interact with one another. While
What is also acknowledged in this model is thaft could be argued that the online environment is
the escalation of Internet use may be a functidn ngust another public space, reflecting the behavior
only of the material, but also of the unique roleof its users with both positive and negative aspect
that the Internet may play in meeting othefof human behavior manifested online, some
emotional needs. Davis[6] talked about evidence suggests that individuals may show
problematic Internet use as being a distinct patterdifferent behavior and personas online compared
of Internet related cognitions and behaviors thafo direct communication situations (i.e., “offlie”
result in negative life outcomes, and that such usgych “disinhibition” may be particularly relevant
may be specific or generalized. Using the Interneyhen considered in the context of online grooming
to meet sexual needs is Clearly SpeCiﬁC, but ther@f children and young peop|e_ Internet crimes
are many aspects of generalized problematiggainst young people regularly dominate the press
Internet use that are of relevance to the offende{nd cause anxiety among parents, law
population. Generalized problematic Internet us@nforcement, educators, and other child protection
is conceptualized as a multidimensional overuse &xperts [7]. Therefore, it is important to develop
the Internet itself, which is not limited to any our understanding of online grooming and the key

specific content. Caplan [4] suggested that “theyharacteristics involved in this type of crime, tbot
are drawn to the experience of being online, in angh terms of perpetrators and victims.

of itself, and demonstrate a preference for virtual The victimization of young people through

rather than face-to-face, communication”. sexual abuse was a fundamental focus of study for
Examples of generalized problematic Interneteveral decades prior to the existence of the
use cognitions would include obsessive thoughtfternet [8], and grooming is now universally
about the Internet, diminished impulse control inynderstood as a technique to help turn a sex
online activities, guilt about online use, andoffender's fantasy into reality, whether online or
experiencing more positive feelings about oneselffline. The term “grooming” was first included in
when online as compared with when offline.yk legislation as part of Section 15 of the Sexual
Caplan [4] designed and piloted a new instrumenbffences Act (SOA) 2003 [9], which was applied
to operationalize the theoretical construct ofhroughout England and Wales in May, 2004. The
generalized problematic Internet use. Of inter@st tinclusion of the term was seen as progressive,
us in relation to Caplan’s study are the seven sulgince it enabled the criminalization of preparatory
dimensions that emerged from a factor analysis Qfcts potentially leading to the sexual abuse of
their results. These included: mood alterationghildren [9]. However, the SOA 2003 fails to
perceived social benefits available online; negativciearly define sexual grooming and, for example,
outcomes associated with Internet use; compulsivils to allow for one person grooming a child for
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another to then sexually abuse [10]. Following &. Virtual girl

review of the literature, Craven, Brown, and A virtual girl spent a total of eighty hours a
Gilchrist [11] proposed the following definition: month in Internet chat rooms. Without any
A process by which a person prepares a childemphasis on its own personality, and without
significant adults and the environment for theshowing the pictures, she has managed to achieve
abuse of this child. Specific goals include gainingyyer 412 contacts (not on its own initiative) with
access to the child, gaining the child's compliancggg males. What belongs to the sexual harassment
and maintaining the child's secrecy to avoithccurred 162 times, 24 times was subjected to
disclosure. This process serves to strengthen th@xal fantasies, and six times it was openly
offender’'s abusive pattern, as it may be used asggered money for sexual services [12].

means of justifying or denying theiractipns.". ghi On Figure 1 [12] we can see the example of
defmmon may apply to a real world setting, oath searching in chat room with virtual girl. Case®lik

of aroomina behavior remain consistent acrossﬁ]is clearly directed towards the trafficking chain
9 9 Thdividual measures must be applied because it is

environments, desplte' potential  variation Nihe only way to save your child or his partner or
specific grooming techniques. friend

The main problem is in parents because they

are not aware of the problems and dangers that are
found on the Internet. Because of uninformed
parents children easily become lightweight victims

and offenders if they are exchanging illegal
content. The group of abuse and violence on the ‘
Internet contains Web content with inappropriate |

information and sharing of illegal material (a FMEL Tor o600 borsin i o, 4 sest el
milder form: music, film, heavier: pornography,

pedophilia, and communication with the aim ofC. Human trafficking

exploitation, harassment and abuse). The right to Trafficking in human beings in modern times
freedom of opinion allows the existence of Web-widespread and is in first place among the abuses
Portal with incorrect content. Web-portals withof the Internet. The so-called trafficking skillliul
illegal content are functioning illegally (but infiltrated in all sphere of society and found aywa
public) and offer different forms of abuseto abuse the great opportunities of the Internet.
(sectarian, Nazi, pornographic and similarUnder the mask of good and well-paid business
facilities). Parents have no choice except to gefffers and opportunities to travel to various
used to the existence of such types of contentountries of Europe and the world there are people
since the laws have no effect in the prevention ofvho are looking for victims. Mostly victims of this
this kind of abuse, the rights to freedom of opmio crime are children at the age of 12 to 22 years and
and speech. No one visitor is forced to use illegalsually come from dysfunctional and poor
content, but he decides by himself, whichfamilies. Deprived of all rights and documents,
automatically removes the responsibility of themoney and freedoms of victims of trafficking
authors of these Web portals. become slaves who were forced into prostitution

and hard labor.
A. Chat

Children are not able to know with whom toD. lllegal trade
communicate via chat. In their ignorance and A large number of criminal organizations deals
desire for companionship and making new friendsvith sale and purchase of prohibited items such as
with other children easily reveal personalmedicines, all kinds of drugs, weapons, etc. Under
information and become lightweight victims. the mask easy and quick profits of such groups
Through this communication the attackers are ablexist on the Internet and can easily become a
to learn all about his victim and start to inteyestmember. The problem starts after you have
over what the victim likes and dislikes to thefinished a first job or when a member wants to
relationships within the family. The most commonleave the organization. Then, there is blackmail,
victims are children who grow up in dysfunctionalthreats, and applying of a force in order to furthe
families because they are not getting enougbontinuation of the work. Many children are
parental attention. Children at the age of 12 to 1&ttracted of beautiful stories, but at the sames tim
years are the most common target for attackers. false, stories about the high earnings and they
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become easy victims of these criminal groups. The internet as well as the dangers and unpleasant
epilogue of this story is that these children glyick situations that may arise.

end up in prisons or correctional institutions &r . | earn more about computers and the Internet.
longer or shorter time. As more as you learn about computers and the
Internet, it will be easier to help your child and
to make the line between bad and good
content.

Spend time online together with your child.
During this time, find some interesting content
tailored for children, useful information related
to school, sport etc. Adjusted favorite pages as
a bookmark in the browser so the next time it
will be enough a few clicks.

_ _ e Children should be given time to use the
F. Facing with problems Internet. Children do not have to spend all day
As we have noted in the above cases the victims at the computer, not only for safety but also
are children who willingly, but unaware of the because of health. Therefore, determine a time
consequences, put themselves in danger and the when children can access web content and web
possible fatal outcome. Because of the freedom of addresses they can visit. In talking to children
the media can't be set more aggressive system that may be adopted a common solution.

would provide greater protection for children on,  gstaplishment of passwords. Passwords should

the Internet. Due to the fact that the law is e created as a set of characters that people
powerless in some cases abuse the Internet parents find it difficult to guess. Using letters and

must be prepared to react calmly, deliberately and  ,ympers will create a secure password. Never
without any hasty conclusions. In order to prevent raqie passwords that friends can easily

misuse of the Internet primarily parents need t0  getectable (names, dates of birth, etc.).
introduce their child.

E. Violence between same age

This type of abuse of the Internet include:
incitement of group hatred, harassment,
monitoring, insults, threats etc. The most commor
forms of communication through which they
perform this type of violence must possess sound,
animation, photography and using this perpetrator
are hidden and he is able to repeat the same attack
or perhaps on a new victim.

* Anti-virus and filtering software. These
Il ITIS VERY IMPORTANT TO ACHIEVE programs allow you to restrict access to
MUTUAL TRUST Internet  sites  with  unwanted  content
(pornography, violence, etc.). You need to
check the history pages often, sent and
received e-mails etc. Because it is easy to

Parents need to take care of their children
regardless of whether if they are on the computer
or play football. Therefore they should know what
their children are doing, what they like to do,ythe remove [13]. , _
should to criticize them or give the support. So be What to do if you suspect that your child
careful with children, without excessive strictnesdCllows the suspicious content on the Internet?
and weight, as this can lead only to the extertt tha  There should be a peaceful solution through
the children will deliberately try to hide their dialogue to reach a situation in order to build a
activities from parents. The Internet would not normal relationship between parents and
prohibit, but it would be an excellent source of children that will be useful in the future.
useful and exciting information. If you use the.  prove to child that this was not his fault,
Internet, it will be easier to talk about it with simply a common thing on the Internet.
children. Children are curious, exploring, try
everything and thus make mistakes. A child ma)7
be talented in technology but has no experience of
parents and it is often crucial in these situations
* We should all use a computer. If your PC is in :

a room where a whole family is, thus more unknpwn people_, talk to him about some of

people will use it and you'll have a better view the similar experiences of others etc.

on the situation what your child is doing on the  Children’s rights must be protected. Make use
Internet. of laws relating to the Internet and contact the

erson responsible for the content that is placed o
he site

It is not bad to delete browsing history pages
in the web browser, delete cookies and install
an antivirus program.

Emphasize your child not to open emails from

» Conversation is the key. Keep a dialogue wit
children about having fun on and off the
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A. Itis important to remember involved in trafficking of children. These

On the Internet are the same laws apply as iffganizations use the current situation of economic
the real world. It is not allowed to insult or hssa Crisis that is present in our country and becadise o
someone, violate someone's reputation etc. If thigat they can find victims by offering "good" jobs,
occurs, further proceedings may be transferred @00d wages and a better life.
the judicial process, penalties, damages and other Social networks such as Facebook, MySpace
sanctions. At the beginning you can call the policeetc. are major threats. Still in elementary school
So things should be taken seriously becausehildren are beginning to make a private profiles
anonymous users also can be detected. Childremmd become members of these networks not
may not understand the seriousness of the situatidmowing how the other side has a fake profile with
and they are not aware that only a few clicks cawhich people are lurking and waiting for what

change lives. they are interested. However, the best protection i
to rely on common sense. Organizing lectures and
IV LEAVING DATA ON THE INTERNET counseling on this topic could be of great benefit

Each of us was in a situation on web sitedor both, children and parents. Children may not
where you need to leave your information. It may.mderstand the seriousness of the situation and
be in some Internet shopping, contests or téhey are not aware that only a few clicks can
participate in the forums and discussions. Differenchange lives.
organizations may collect information from
children, but they should do this in a lawful _ _ _
manner or with the approval of parents. Datd! Wels",S & G0, Tre fnctone of it o ey
protection act provides storage of personal data, Behavior, 4(6), 723-743.
although many Web administrators do not respedtl Castells, M. (1997). The information age: Econosggiety and
law. Children should be advised to be very ngIJIELllirseh.eVol Il. The power of identity. Oxford7 Bikwell
cautious and careful when leaVing their persona}\lk] Kandell, J. J. (1998). Internet addiction on campiibe

information vulnerability of college students. CyberPsycholog@nd
. . Behavior, 1, 11 - 17.
*  There should be agreed with the children. DcP4] Caplan, S. E. (2002). Problematic Internet useayghosocial

not allow children to leave the data on well-being: Development of a theory-based cognitietavioral
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Abstract - This paper represents the analysis of peonal  understanding of elements and efficency of the
theory of preschool teacher on the importance of 81 taaching process, as well as the understanding of
context of kindergarten in the construction and . .. . ’ .

understanding of learning and teaching of preschool institutional ConteXt_ of kln_dergarten ‘_"IS
children. Subjective professional concepts of prekool ~ developmental potential for learning and teaching.
teacher as the representative of institutional comixt of Context as a set of circumstances in social and
educlzati.onal' progess were observed by the model of physica| environment represents meaningfu|
qualitative interview. The answers of preschool teders o ety of facts and events, which has particular
were classified in the system of categories, wheesheir . . . .

connection was defined with X2 independence testhe ~ Meaning. Meaningful entirety is made by constant
results of X2 teste were obtained according to thanalysis ~connection, mutual conditioning and interaction of
of the relations of the systems of categories atehsample  elements which form particular meanings. The
of 35 preschool teachers. The results showed thereasv meaning is created and being changed in the

significant correlation of the answers to the set fo . .
questions typical for the observation of the contexand process of interaction of all components.

implicit pedagogy of preschool teachers at the siificance 1 herefore, each context is unique. This paper is
level p= 0,01. The interpretation of the results leds us to  based upon institutional context, as a micro
the conclusion that preschool teachers do not usemtext  context, which is defined by the structure and the

as means of restructuring of learning and teaching means of space management, time management,
sequences. Therefore, they do not use developmental

potentials of the context as the resource in the fiding of relationships among children and the adults,

knowledge structures of children at an early age. openess of kindergarten to children’s needs and to
local community. If institutional context of
| INTRODUCTION kindergarten is defined in this way, then indivitlua

Definition,  structuring, redefinition and participants in specific environment, with their
restructuring of working and educationalown needs and conditions to which they are
conditions represent common concepts in théxposed, represent its components. Therefore,
contemporary discourse of our society. The qualitynstitutional context of kindergarten is represente
of learning and teaching from an early childhoodas an educational frame where specific meanings,
should try to keep the pace with vast number oivhich child structures as an educational sequence
information which is multiplied extremely fast. in cognitive, motor and social status, are
(Parrot, 2002). Therefore, we have to find out th€onstructed. Thus, context must be seen as a
preconditions of efficient and effective educationaprocess, whereas teaching and learning of
process at the first level of educational system, ipreschool children represent the construction of
kindergarten, as well as to try to keep educationdaheaning.
system up to date with progressive technical, I METHOD
technological and informational development in
the 21st century. The greatest variance of this The sample included 35 preschool teachers
answer could be attributed to professionalvho work in kindergarten gelica® in Sremska
competencies of preschool teachers, althougMitrovica. Individual, qualitative interview was
recent theories and reserch on learning (Bartiised in the investigation of preschool teachers’
2004., Kova 1998., Pes 1998., Krnjaja 2008., understanding of relationship between learning
Slunjski, 2006.) claim that learning and teachingind teaching. Four questions were used as a frame
are conditioned by the context. Therefore, the airfPr the interview: 1. What is the relationship
of this paper was to investigate preschool teacherBetween learning and teaching in your opinion? 2.
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What is ,good method“ of teaching in your learning and teaching in your opinion? show that
opinion? 3. What does represent difficulty to youhe greatest number of preschool teachers’ answers
in the choice of particular teaching method? 4(39,14%) is related to understanding of the
What does learning and teaching context mean tearning and teaching as separate processes, which
you? Two researchers interviewed preschoatan be accepted from the point of view which
teachers, the author of the paper and doctor oégards learning as internal process, and teaching
pedagogy. The interview was noted and recordeds creation of external conditions. If frequenciés
The answers of preschool teachers obtained duriragnswers (Table 1) are compared, it can be noticed
the qualitative interview were classified in thethat interpretation which considers learning as an
system of categories, which was structured afteactive, and teaching as a passvie process has
the realization of the interview. Descriptive highest frequency (9). The second difference
statistical methods of frequency distribution,which can be noticed in this category refers to the
central tendency measurements and causal nodefinition of difeerent areas of learning and
parametric procedure X2 test were used for th&eaching, whereas learning is associated with play
analysis of the results. and building of knowledge, and teaching is
associated with giving information, problem
Il RESULTS AND DISCSSION solving, habits and skills development.

The results of qualitative interview obtained at

the question 1. What is the relationship between

TABLE I. WHAT IS THE RELATIONSHIP BETWEEN LEARNIXE AND TEACHING IN PRECHOOL TEACHERS’ OPINION?

categories preschool teachers’ answers
f > i %
A)they interpret learning| there is no difference, they are the same 5
and teaching as identica 5 12,11
processes
B) they interpret learning -they are dependant on each other, they complemactt 6
and teaching as other
interactive processes -everyone learns through his or her own activity, 2 8 19,51
which complement each| -preschool teacher ensures conditions and encautegeing
other
. . -teaching guides learning 6
C)they mtgrpret learning -learning is process and inborn need, whereas itgagh 4
and teaching as . o
: preceeds learning and it is shorter 2 12 29,22
processes which are -learning is basis and teaching is superstructure
linked in some way
-learnig is active, and teaching is passive process 9
-teaching leads to problem solution, whereas learns
D)they interpret them as| connected with play 3 16 39.14
separate processes -learning is active process, whereas teaching septe giving '
information 4

Eight preschool teachers of 35 preschoolearning and teaching as identical process can be
teachers who were interviewed (19,51%) interpreteglection of psychological rules of learning
the relationship of learning and teaching asvhereas whole attention is paid to teaching solely.

interactive relationship in which these processes Another important characteristic of relationship
complement each other. The answers whic%e

describe this  interactive  relationship  as tween learning and teaching can be functionality

scomplementarv®. “mutualy depending®. “the oneOf teaching method for maintaining of certain
mp y, mulualy dep 9 uality of learning. In their interpretation of ,gd
which creates conditions, encourages”, are th

most frequent. These descriptions can becom ethod’, preschool teachers had - several
. q : . P Satements. Their frequency is presented in Table
basis for understanding of complementary natur

5 The greatest percent of answers (46,15%) refers

of learning .and 'geaching.' Five prgschool teachert% the relationship between ,good method“ and
equal learning with teaching and interpret them ag abling of quality of learning. The analysis of

idetnical processes. Te_:achlng IS understood aqﬁ%ividual answers shows that preschool teachers
programmed as applied learning psychologyU

whereas practical implications which overcome'SE several dimensions in their interpretation of
p P good method’, such as “independence,

fram?s of I_earnlng knowled_ge were not taken Im%ncouraging of inner motivation, interest,
consideration. The second implication of regarding
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creativity, active realtionship of children in learning. From the point of view of practitioners

learning process, getting experience“. Theséhey describe “good method“ according to their
dimensions  represent  preschool teachersinderstanding of quality learning. However, there
assumptions on quality learning, which shows that a dilemma why preschool teachers do not take
significant number of preschool teachers is awarthe aspect of creation of conditions needed for
of it, but it could also explain their definitiorf o quality learning into account while considering

good method which is based upon the quality ofgood method".

TABLE ll. WHAT IS “GOOD METHOD" IN PRESCHOOL TEACHERS’ OPINION?

categories preschool teachers’ answers f Y | %

1) it ensures| -it ensures good results

learning -it makes knowledge acqusition easier 3 10 25 64
achievement 7 '

2) it ensures the -it makes children interested for the activity
quality of learning| -it enables children to take active part

process -it enables children to show their creativity

-it satisfies children’s needs

-it enables children to develop individual traitste activity
-it enables children to experiment

-it enables children to get new experience

-it ensures good communication with children
-it offers choices

-it encourages childrens’ inner motivation

3) method which is| - play

good in itself -it enables understanding of a content

-it is suitable for particular area

-it unites all elements of the method

-it represents combination of different methods

18 46,15

11 28,36

RPRREPAMNRPRRRRRRPRRERRELAOD

Lower percent of answers (28,36%) refers tdack of “furniture”, as well as the lack of matdsia
interpretation of the method &good” in itself. so that they can be analyzed together. Preschool
In their interpretations preschool teachers mentioteachers tend to say there is “a lack of materials
play as the most common means of learning iand equipment® when they express their attitude
preschool period. Other answers expressn working environment. These answers could
connection between “good method“ and learnindead us to the conclusion that preschool teachers
content or they associate it with combination ofdefine equipment and materials as significant “in
several different methods. themselves®, and not in the relation to their

More than 25% of the answers referred tdo PO [N stlml_JIatmg different ways ?f
comprehension of “good method" as the means 4?tera_1ct|on _a_n_d d'ffere”F types of children's
ensuring learning achievement. Even if we do nof{s:arnlng activities. According to these answers the

. . : . Tollowing question could be asked: In what extent
takg the type of a_Lchlevement into conS|derqt|on oes th(gl I?slck of equipment and materials represent
the importance which pr_eschoql t_eachers assign 1o . problem in teaching or the problem of
achlevement can have its basis in 'comprehen5| ﬁre:school teachers’ reflection about the learning
of learning as a process of production where “th®

?
product® has the greatest value, whereas “thBrOCEsS:

means of production” are not important at all. Preschool teachers’ answers considering the
ack of materials could also show that they believe

Environment has the highest frequency (41) Ir{hat only certain materials can help them achieve

definition of difficulties in the choice of teaclyn articular learning oal. Therefore. thev associate
method (Table 3). The lack of materials has th g goal. . » (Ney
e lack of materials nad equipment with the lack

highest frequency (40) in individual comparison o ) o .
parametres in categories. In additional questioq%f learning possibilities, which prevents them from

preschool teachers confirmed that commonly use&’Oklng for  different learning  solutions.
expression “unequipped environment* includes the
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TABLE Ill. WHAT DOES MAKE DIFFICULTIES TO PRESCHOL TEAACHER IN THE CHOICE OF LEARNING AND TEACHING

METHOD

categories preschool teachers’ answers f D %
1)space,equipment, -the lack of working materials 19 | 41 33,06
materials -working environment is not well equiped 14

- inadequate working environment 8
2)the  number  of| -large number of children in the group 24 24 19,35
children
3)children’s interesty -different developmental level of children withirgeoup 7| 40 32,20
and needs -children of different age within the same group 6

-different interests of children 6

-making a child interested for activity 4

-the lack of motivation 3

-children whose behaviour is inappropriate 3

-children’s mood and health 3

-constant recognition of children’s needs 2

-a child with special needs 3

-the level of children’s previous knowledge 2

-there is no feedback 1
4) cooperation -the lack of cooperation betweesgireol teachers and parents 6 | 15 12,10

-environment 5

-child’s unwillingness to cooperate 2

-theory does not keep pace with practice 1

-mutual planning 1
5) there are nqg there are no difficulties 41 4 3,22
difficulties

Large number of children within a group group in preschool teachers’ definition of
occurs in 19,35% as an obstacle in the choice dfifficulties in the choice of teaching method.
teaching method. Preschool teachers’ answers dadditional statements were “we cannot hear what
not give us sufficient information on particular each child has to say“,“we cannot pay more
dificulties associated with the number of childrenattention to children who did not comprehend
such as social environment organization, time andell“,“we cannot deal with observation, and we
space menagement. The answers “child shoud laee asked to do that for each child“, “there are no
interested in the activity”, “the lack of children’ enough chairs for all children®, “we cannot present
motivation“, “children whose behaviour is everything that children did, there is no enough
inappropriate” could lead us to the conclusion thaspace”. These answers show that preschool
preschool teachers observe children’s learningeachers interpret the number of children in
only from the standing point of teaching. Teachingelation to environment such as play room and that
position is illustrated with words “child should be they think that it is not suitable.
more interested, the lack of motivation,

inappropriate  behaviour*  which illustrate As far as the fourth question (What does

learning and teaching context mean to you?) was

 roctod v motvatod for partuiar actviiesConsidered.  preschool teachers gave answers
P which were similar to the answers to the third

Therefore we can conclude that possible solution uestion. Therefore, it was not difficult to cldgsi

should include reconsideration of preschoo arametres of the fourth question since they were

teachers’ notions on interests and motivation o . . .
. : . .. .. almost identical with the parametres related to the
0
children in learning process. 21,14% of difficustie revious question.

were associated with number of children in th

TABLE IV. WHAT DOES THE CONTEXTOF LEARNING AND TECHING MEAN TO YOU

CATEGORIES PRESHOOL TEACHERS’ ANSWERS f >y i %
1) space, equipment, - Kinderagarten and its surrounding 18 | 33 40,74
materials - working materials 10
- well-equiped working environment 5
4) cooperation -cooperation between preschoohtaand parents 17 | 27 33,33
-environment , local environment 10
3) children’s | -different developmental level of children withirgeoup 10 | 13 16,05
interests and needs| -children of diffferent age within the same group 3
2) the number off -the number of children in a group 8|8 9,87
children
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Statisticaly significant correlation of the learning methods and definition of conditions in
answers, i.e. systems of categories of the thicd arwhich these processes take part, i..e. definition o
the fourth questions was defined by Xainstitutional context, are discussed. Therefore, we
independence test. The results of X2 independenoan conclude that capacities of context for
test presented in Table 5 show statisticatedefinition of learning and teaching conditions in
significance at the level 0,01, which leads uh t kindergarten are not paid enough attention in
conclusion that preschool teachers’ answers aigitial education.
almost identical when problems of teaching and

TABLE V. RESULTS OF X2 INDEPENEDENCE TEST

Number of degrees of freedom 12
X2 value 25,47 n=0,01
Contingency coefficient 0,251
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(cooperative learning, mutual teaching) concepti1l miéia ZH,Migggléin. L., Od ucenja ka poducavanjiacarak,
of those who teach, represents reverse process, ' - oPnhe 0% -
. ficient! d in k led buildi [17] Kmjaja z, Mijailovic, G, Savicevic, D, Unapredjinge
!nsu Icien _y use re_sou_rce m_ nO_W e_ ge_ ullding nastavnog procesa obrazovanja vaspitaca, Beograstath i
in early childhood. Pilot investigation in this map vaspitanje, vol 4-5, 2004
undoubtedly confirms the fact that preschooll3] Kmjaja Z Krnjé':tja, Z-a_l#lcer:je i poducivanje\gﬁgg?gjicko
teachers do not have sufficient knowledge aboyp, —2 M SN PEO8E TSR L HESDIENS
. . 4] Parrot J, Nove uloge, novi ciljevi: promisljanje rabovne

developmental potentlals of micro context as a prakse, Thinking Classroom, vol. 3 No 3 2002. &tr.3
area for (re)StrUCtUI’mQOf Iearnlng and teaCh|n915] Konig, E., Zedler, P., Teorije znanosti o odgdagreb: Educa,
sequencies, as well as about the role of the contex 2001
in creation of knowledge structures of children in

early childhood.
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Abstract — This paper presents a modern approach tthe  jmportance of education of human resources is

strategy for improving cultural values of the young by emphasized as a means to increase and hasten the
means of educational software. The software which ihe -
speed of economic development.

result of the analysis of National strategy for yong people

is described here. This software is designed by the International examinations [2] have shown

students of Technical faculty »Mihajlo Pupin« in . fficient litv of ed Hi | achi ts of
Zrenjanin, it is created for this type of work with young Insurncient quality ol educational achievements o

people and covers the field of gender equality. students in RepUb“C .Of Serbia as well as their
tendency to reproduction and not to research and
| INFORMATIZATION OF EDUCATION problem solving. As a result, it is necessary to

Informatization of education is a term make formal changes in teaching programs and in

frequently used in pedagogy and it also represenfgethodic approach to teaching. Frontal work and
the process which requests a synchronizediaditional approach cannot respond to fast and
institutional activity of all levels of managementmultimedia requirements of students’ perception in
within educational system. Within National current social and civilization moment.

strategy for the young (we'll use Strategy in the |niroducing computers in teaching process can
text) in Republic of Serbia which was adopted by,yercome these difficulties in communication and
the Government in 2008 [1] young people wergqfiuence, in great deal, students’ motivation and
recognized as active participants of the society anpaintaining their attention. Combination of good

their education was postulated as the statesyq irreplaceable features of traditional teaching
priority. In the same document the stress was PYing modern methodic design of teaching activities
on the necessity of developing mechanisms in th(%md free activities, too) represents a complex
society for increasing the level of im‘ormationIorocess which requires exceptionally ~great
literacy of the young. Information literacy assumesyolvement of all management structures in
the basic knowledge in computer work and th@qycational process. Apart from its educational
ability for using aplications. The strategy'sfynction school participates in upbringing of

imperative represents the integration of Serb|a90ung people and modern social tendencies

educational system in European educationgiynose themes such as ecological consciousness,
system. interculturalism,  tolerance and  sustainable

In all countries, especia”y in deve|oping development. SpeCiﬁC goals of the Strategy are:
countries, such as Serbia, the education arfHilding the system of informing young people at
training of manpower is considered a Cu|tura|,a” levels and in all fields, increasing the leadl
social, economic and political developmentinformation literacy, making relevant information
strategy. Economically, the education and trainingvailable, making and developing information
of manpower is considered a long - term strategprograms for the young, reducing prejudice
whose benefits have always been significantowards different social groups, systematic
Education plays several roles: first it prepareg anmonitoring of problems, needs and attitudes of
trains skilled workers at all levels to manageyoung people, increasing the number of young
capital, technology, services and administration iffeople who participate in different kinds of formal
every sector of the economy. The education an@nd informal education, improving living
training of manpower, on the one hand, is the mo&onditions and developing safety culture among
important means for development, on the otheyoung people.
hand, it provides the substructure of all including
development goals. Therefore, today, the role and
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I "COMPUTER CONSCIOUSNESSOF YOUNG defined differently in different countries and ther
PEOPLE are differences in methodology of their design.
The beginning of XXI century was certainly Evaluation aspects of software are also different,

marked by exponential rise in computer using if#0ing from format, technical, educational and
all segments of computer action. Children, fronsummarized. Each of them is equally important
their early age, are faced with digital devices an@nd it influences the final quality of software.

their upbringing goes along with them. Mobile  Teaching, as a form of human affair which
phones, Internet communication, various types ofieals with education and upbringing of young
electronic  entertainment,  availability  of generations, is a complex communication process
information are all parts of young people’s livés. that influences directly the development of a
the teaching process does not include thesghciety. The communication process in
modern phenomena, it is strange and uninterestingformation includes teachers, students and
to the young so it cannot give good effectscontents which are being exchanged, as well as
Consciousness shaping is directed towardsommunication channels or media or even wider —
multimedia  perception,  globalization  andeducational technology. They are the elements of
permanent search for the new. Schools still do ng&jo far mentioned didactic square. Communication
recognize these activities, they do not use vatiabln education contains two crucial components: (1)
resources of Information technologies. Usingnformation-knowledgeable component and (2)
computers in free time is completely without anysocially-emotional component. Students have
control and it makes negative effects. Youngertain information needs from both fields, they
people acquire new knowledge and experiencgccept and interpret both information categories,

mainly individually and diffusely. It is necessary react on them and forward these information.

to integrate all resources in educational system c icati h | imilar t
aiming at setting computers in the function of “Ommunication channeis areé simiiar to sensor

building a positive system of values among thécceptance of messages (visual, audio, tactile,

young. Such integrated action should respond t5iC:): types of messages (linguistic/verbal and-non

real needs in the society: respect of human right¥erbal Cgmmuﬁ,'cﬁt'on) %nd medlla for - their
interculturalism, equality, high level of health, ransmission which may be natural (exs. voice,
ecological consciousness. facial expression, etc.) and technical — in this

concrete situation, computer one.
[l EDUCATIONAL COMPUTER SOFTWARE AS

Computers are now only means capable to
MEANS OF COMMUNICATION

provide complexity of communication channels

It has been already proved that introducingand to affect the formation of attitudes, belifsian
computers in educational system has positivenodels of behaviour.

effects on children and that it increases the letel _ .
their motivation. However, the main requirement Educational ~ computer  software ~combine
of educational technology is that computers arge.rballnotlon and audio/visual information and in
used properly, in other words, proper organizatiof!is Way they enable:

and methodology in relation to computer usage are ¢ interactive learning, current correction of
necessary as well as appropriate didactic material ~ errors and determination of acquired

(software). This software is called educational knowledge and skills;
computer software. * help in creativity and development of other
Evidence whose validity has been proved by  skills for problem solving such as

numerous scientific researches related to using  determinatioin, persistence and step by step
computers in education show that a computer is method;

the only means which can contribute t0 .« individualization and differentiation of
visualization and simulation of natural processes. work;

Apart from technical possibilities, very strong
evidence represents a high level of motivation
which a computer itself achieves concerning
young people. [3] When we say “computer” we
think of educational software which is designed Communication is performed by means of
and licensed to be used in education. Criteria fagending and receiving messages. A teacher sends
designing educational software are nowadaymformation and receives them from students and a

* emotional influence which directly affects
the building of attitudes and consciousness
formation.
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student/attendant is not only a receiver but he is potential. Development of educational computer
sender, too. Feedback information show how theoftware points at the conclusion that maximum
sent information is accepted and interpreted by aeffects of applying computers are achieved in
receiver/student. Feedback information are verindividual work. Therefore, development of
important because they enable control of theducational computer software is mainly oriented
process of exchanging messages and thewards individual interaction appropriate to
interaction among the students. The basic principlenowledge, capabilities and tempo of individuals.
of communication in education is that a sendeFor all these reasons different methodic solutions
should adopt the message to a receiver. Processingve been worked out which enable the use of
of receiver’s message can be the following: program packages adjusted to personal features
. perceptive — makes conditional which@nd wishes of students. These program packages

information a student accepts by varioudlrovide students with a possibility to master
sensor channels and the way he does it qducational content in their own tempo and with

attracting attention, aesthetics, contentgh@ximum effects.
reader-friendliness, etc.); Designing such software and respecting this

- cognitive — determines in what extent aremethodic paradigm show that these program
presented information comprehensive tdgackages are efficient in the process of self-

students; education.
* emotional — affects the student’s emotions  These strategies have been made according
in relation to accepted information; to the world trends. Serious limitations in

 associative — it is related to free associationgelation to limited time and financial means in
that can appear in connection to certairschools as well as Informatics' struggle with
information other priorities have been considered. This

In teaching communication the notions ofmodel is for sure burdened with numerous
authoritarian and democratic communication ar@roblems because it is really reformistic in
very important as well as the notion ofcomparison to the previous models in all
communication atmosphere/climate.fields. It requires teacher training, innovations
Authoritarian  communication is based on using within curriculum, testing in classrooms,

superior  position, power or influence of adeyelopment of web site, making guide books
teacher/instructor who decides what contents t nd more challenges as well.

students should learn and the method they should

use.Democratic communicationis characterized IV THE EXAMPLE OF EDUCATIONAL
by respecting individuality, interests and SOFTWARE WITH CULTURAL CONTENT EQUALITY
independence of students, the possibility of mutual OF GENDER

influence, adjustment of teachers/instructors @ th  ag an illustration of this theme the final-year-

needs and wishes of students, equalitygy,gents from Technical faculty »Mihajlo Pupin
development of democratic culture in mutualy zrenjanin, Teacher of Informatics Department,
relations, encouraging students to express theffesigned educational software whose purpose was
opinions, suggestions as well as listening andot ‘strictly linked to teaching programs but it
respecting the othersCommunication climate renresents an additional educative means directed
represents a general atmosphere in  whichyyards shaping positive social consciousness of
communication is performed during educationale young in accordance to directions determined

process and it may vary on account of experiencg the Strategy for the young. The selected theme
and the extent of freedom in relation to opennesg, Equality of gender.

sincerity and free expression of ideas, mutual

relationship, the level of cooperation, accepting The concept Gender equality is one of
the others within a group, etc. necessary conditions for achieving a balanced

] _ participation of men and women in decision
Starting from the very nature of the teachingyaking processes which can lead towards positive
process and the fact that one more crucial elemepdsyits in the whole society. It is also one of the

Is involved in didactic square —a computer, whichygst efficient ways for making political strategies

is often classified in educational technology byyecisions and solutions which will improve the life
many authors and sometimes identified with tutors

or instructors, we are approaching a new didactic

135



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

of all population within a country and permanentlytechnical sense, fulfills hardware and software
represented their interests and needs.[2] requirements (resolution of 800x600 (24bit) is the

Building correct attitude towards this issue
begins in the early childhood, in the family.
However, in school age children form a priority|s s ==
attitude related to this issue.

problems concerning the program work.

The proof for actuality of this theme is the
project of Institution for Gender Equality which
has made the project “Gender Equality” an
incorporated it in school plans and program
aiming at studying the current plans and progra
in order to determine the way men and women a
presented in them. Another goal is to find out i
there is any disparity between boys and girl
concerning possibilities for education and th
available options [3].

Najce3ci izvor diskriminacije su predrasude:
| Diskriminacja oznacava praviienje raziike.
pozitivne ili negativne, izmedju ljudi i stvari. |

| Diskriminacija mofe biti individuana il |
| in: a

Individuaina diskriminacija ukljucuje aktivnost
pojedi namerom da se proizvede raziicita
ili $tetna posledica prema drugom pojedincu il
manjo] grupi pojedinaca (npr. Poslodavac koji
odbija da zaposli Zenu).

Institucionalna _ diskriminacija se odnosi na
politiku institucija, dominantne grupe i ponasanje |

ca koji primenjuju njinovu politiku (npr.
| Zene piloti Vojne akademije) |

The software is designed for primary schoo & :
pupils from %' to 8" form. It may be used as an Figure 2.

additional means in the subject Civil Education. Tpe following steps are taken in order to make

The content of the software “Gender Equality’ihe work for the pupils from 5th to 8th form easier
was designed on the grounds of National Strategy

for the young. The guidelines for theoretic part of : . .

the software were taken from National Office for motivate pupils ~there are lots of pictures.

Employment, Subotica. » Communication student-computer
performed through «mouse».

- Ravnopravuosgt polova the next lesson.
-

By double click of the left button on the mouse

of ,Gender equality” is opened.
Lesson selection is done by clicking the title.

RODNA

only requirement) so it does not cause any

The whole software is designed in order to

T S 800 » Students can go back whenever they want to
to repeat the lesson or they can go ahead to

the software is started and the introductory screen

cover the following fields: Gender equality,

RAVNOPRAVNOST After selecting the lesson the process of screen
changing begins within the lesson and going to the
next lesson is done by hand (by clicking buttons).

S444 Moving backward — one or more steps - is

|

Y enabled as well.
Figure 1. Intro screen Last but not least, the role of a teacher is still
The structure of the software was designed tgreplaceable as well as the work with didactic

material.

Stereotypes, Prejudices and Discrimination. The
program Macromedia Director MX was chosen

for designing the software. Within this software

there is an exercise which pupils should do and
discuss the conclusions. At the end, there ista tes
for checking the acquired knowledge. The test is
based on the lessons from the software.

The software is easy to use, it is multimedia,
intuitive, easily navigated by the menu which also
serves as the front page. It is adopted to a wser i
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51 rad Stage (100%)

strategy for improving cultural values of the young1l
by means of educational software. This softwarél
which is described here is one of the the resilts %
the analysis of National strategy for young people.

Za owu aktivnost podelicemo se prvo u nekoliko grupa.
Zamislimo sledecu situaciju:
Vi ste vanzemalici sa planete Kseoks.
Trenutno istrazujete druge oblika Zivota i na red je doSla planeta
Zemlja.
Kratko ste se zadrZali na toj planeti i imali ste dovoljno iemena samo
da pokupite dnevne novine
Jedino 8to znamo o Zemljanima jeste da se dele na muskarce i zene.
Klikni na sliku novina i gledajuci fotografile u dnevnim novinama,
pokusajte da odgovorite na sledeca pitanja:
= a zena, a kolike muskaraca

nuskarci i Zene

Prezentovati svoja

zapazanja
%

V  CONCLUSION

&

The main problem here

is extra time and

management skills of teachers. The main goals of
this works are:

Be open to developing their knowledge and
understanding of different cultural groups
and of diversity within those cultural

groups.

Explore the impact of their own cultural

background on the development of their
values and beliefs.

Reflect on how their own values impact on
their approach to their work with families.

Be aware of the
stereotyping individuals
cultures or ethnicities.

limited value of
from certain

o The most important factor is to encourage
‘Communicating cultural values to youngyoung to interact with each other, and computer

children is a part of every society. Educationatommunication may be the best way to foster this

software is one of way for young to learn abouinteraction.

the cultural norms and values of a society.The new

education age requires a modern approach to the
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