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TEACHERS TO WORK IN THE E-
LEARNING ENVIRONMENT

(analysis of monitoring studies)
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Eugene YASHCHUK, Katherine ZANKOVA
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Abstract - The article deals with the current problem of Internet, intranet, audio- and video
professional readiness of teachers to implement edrning recording, CD ROM.

technologies to improve the efficiency and qualityof . . .

teaching and learning processedt is shown the necessity * e-learning — learning, built on the use of
and importance of conducting monitoring studies forthe information and communication
regular information updating about the teachers’ technologies. It covers the entire range of
readiness to implement e-learning. Received resultsf actions such as support for the learning
studies have brought and analyzed. process and the delivery of learning content
Keywords: E -learning technologies, e-learning environment, to students.

ICT - competence, monitoring. Although there are many approaches to the

definition, we can clearly distinguish two main
components of e-learning: technology factor
(software, hardware, internet access, etc.) and the
human factor (administrators, teachers, teachers’
grainers, students and etc.)

The preparation of future generation to
effective work and orientation in digital spaceais
priority goal in many countries. The main
responsibility for solving this task lies on teache
at schools who should form a system of student
competencies related to the concept “information In international educational master’'s program
and media literacy”. of UNESCO “Information and Communication
Technologies in the professional development for

For the first tme (in a -professional teachers” says, that a key factor of global
environment) the term “e-learning” was used in yS, y 9

October 1999 in Los Angeles at tB8T Svstems implementation of e-learning technologies into the
seminar 9 y modern education system is still teachers who

possess high level of professional competence,
In 2001, Dr. Allison Rossett defined e-learningcontinuously raise it and provide the efficiency
as courses which are hosted on a server that and quality of education [1]. However, according
connected to the Internet. According to UNESCCto UNESCO, a major international and regularly
experts, e-learning is learning through the Interneoccurring problem is to provide the required
and multimedia. Other definitions focus onquantity and quality of professionally trained
different aspects of e-learning. Here are some teachers. UNESCO sees the solution of this
them: problem in holistic and systematic approach to
improving the system of teachers' education and
their professional development through access to
high-tech digital educational resources.

* e-learning — a wide range of applications
and processes, providing training, built on
the use of a personal computer, virtual
classrooms, and means of users’ interaction In our opinion, the main problem of the modern
in the network. E-learning involves teacher, working at any educational level: both
delivering educational content via thesecondary and vocational education in any country
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in the world is the optimal combination and One of the priorities in the Laboratory of

constant update of: problems of education informatization in Taganrog

. Competence in the subject area; Instit_ute is the participation in the dev_el_opment

: and implementation of programs for training and

« Competence in the field of information andretraining of teachers in the use of e-learning
communication technologies; technologies.

* Competence in appropriate use of a wide T4 golve this problem effectively, the staff
range of tools and e-learning technologiegjeveloped a comprehensive monitoring program,
for improving the effectiveness of teachingyich ‘includes the study of readiness for the
and leamning , as well as for performing;nplementation of e-learing technologies in
pedagogical and subject- professionakgycational process of three groups of

tasks. respondents:

We see the solution of the designated problem Gyoup 1 — teachers in schools (Taganrog,
in the systematic approach to modernization Okgstov region, Russia)
Russian education for reaching the goals and .
objectives of informatization in education, as Group 2 — teachers in Chekhov Taganrog
providing educational process with only computednstitute (branch of RSUE)
technologies does not create sufficient conditions Group 3 — students in Chekhov Taganrog
for effective implementation of e-learning |nstitute studying the program “Teacher's
technologies. Implementation of national priority gqcation”.

project "Education”, the efforts of the UNESCO _
Institute  of Information Technologies in  The Laboratory of Problems of Education

Education, methodical elaborations in Institute olnformatization in Chekhov Taganrog Institute

Informatization of Education, a partnership ofstat (branch of RSUE), carries monitoring studies
and regional education departments with variou(acquisition of data, analysis and preparation of a
companies (Microsoft, DELL, Kaspersky, C-report [3]) of teachers’ readiness in educational
Systems, MS Surface , etc.) allow the system torganizations of Taganrog city to implement e-

carry out the process of modernization of Russialearning technologies in their professional
education: activities, as well as students and teachers of

o ] pedagogical institute. Research is determined by
 Equipping schools with computers andthe rapid implementation of e-learning tools and
necessary network system (for example, irtechnologies at all stages of secondary and
educational institutions of the Rostovygcational education:  electronic  teacher's
region indicator of the number of portfolio; virtual educational community

computers per student reached 7,5; electronic diaries; electronic multimedia learning
« Implementing a variety of projects (" tools ; LMS; open educational resources etc. A

electronic  textbook”, "Online class", modern teacher must not only possess a sound

"ProstoKlass", etc.); knowledge of information and communication

| technologies which are the basis of the learning
process in the e-learning environment, but also
actively, constantly, efficiently and effectively
apply them in their professional activities [2].

e Creating own electronic educationa
resources , implementing a Learning
Management System (LMS) and providing
access to open world's resources with
teaching and learning materials for all  The objective of the study was not to determine
levels of the educational process; the levels of teachers’ readiness (low, medium,

« Developing distance education high) to work in the environment of e-learning.
technologies for people with disabilities; ~ The main emphasis in composing questionnaires

. Monitoring the teachers' level of was aimed at identifying the necessary thematic

; ; : .~ areas for the development of training programs, as
competence in the field of e-learning

technologies and their willingness towe“ as the most significant gaps in the

effectivelv imolement these technologies: development of modern technologies and the
_ yimp o 91€S:  extent of the need for their elimination.
 Using the monitoring data to generate a

high level of preparation of teachers to
work in the e-learning environment;

e Updating professional competence of < developing tasks for monitoring;
teachers through refresher courses; - creating tools (questionnaires);

* Adijusting the program of study based on .« processing and analyzing the results;
the data of monitoring.

The technology of monitoring studies included
the following steps:
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» formingthe report for making managem:
decisions according to the stand
procedure of congtting monitoring 3,4].

We present the results of monitoring stage
teachers’ readiness in educational organizatiol
Taganrog, Rostov region to work wie-learning
technologies. Teachers were asked to answe
following set of questions:

» Experience and frequency of use of IC1
the classroom;

e The level of Internet access for stude
and teachers;

¢ The need for additional training to work
edearning environmer

* Preferred form of trainings or refrest
courses.

The analysis of the first group of responde
(teachers of schools in Taganrog) showed the
% of teacherseed additional training for effecti
implementation of éearning, 55 % prefer fa-to-
face format of education, 25%- part-time
education and 20 % the format of themati
webinars.

Here is the analysis of the most signific
results obtained from thmonitoring study (Fig. :

H Not ust

k| ess than 1 ye

H From 1 till 3 year

H More than 3 yea

H No less than 1 time on a mor

lessons are leaded in compt
classroom

M No less than 1 time on a mor
lessons are leaded wi
multimedia projectc

HNo less than 1 time on a mor
lessons are leaded in subj
classroom with comput

 Experience of developing their o\ 4
educational productsfor the digital - )-
environment;
Your experience of employment of informational anc
communicational technologies on lesson
60
50
40
X 30
20
10 -
O .
Figure 1. The experience of using ICT in thesstaom
How often do you lead lessons with informational an
communicational technologies using?
45
40
35
30
25
®
20
15 -
10 -
5 -
O J

H another

Figure 2.

As it is seen from the analysis of the experie
of applying ICT in the classroom (see Figure

The frequency of using ICT on lessons

56 % of teachers have used ICT more than 3\
and 27 % {from 1 year to 3 years. Only 7 %
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teachers have 1 lesson a month in the computt
(see Figire 2). The main options for the use of |
in the classroom are: the use of a multime
projector (405) and giving lessons in the suk
class with a computer - 33%.

In our opinion, this question about givi
lessons with the use of ICT requires expansion,
as teachers (33%) did not indicate what spe
technologies they use.

Analysis of the results allows note that 93 %
of teachers conduct classes using ICT at least
a month and 75 % (2/3) actively use multime
projector and a computar their work

In the matter of preference of professic
developing courses, votes were distributed
follows (the survey participants were able to g
several courses- Fig.3):

What courses of improvement of your qualifications dc
you want to attend?
70
60 ®MS WORD
50 4 MS EXCEL
40
© M Working out and creatio
of electronic tests
30
B Working out and creatio
20 of multimedia textbooks
10 27  Practice of working out ¢
remote courses
O n

Figure 3. The choice of topics of training and professioralelopment cours

The data, shown in Figure 3, demonstrates
approximately 30 % of teachessll expressed th
need for the development through courses
elementary computer skills (work with tex
documents (MS Word) 7% and spreadsheeMS
Excel) - 27%).

About 40 % of teachers do not have or tt
that they have not mastered the technique
designing and creating the assessment tool:
electronic testing. There is an interesting faeit
teachers need the creative implementation of
professional kowledge and skills, which

reflected in the desire to acquire the neces
competence for the development of multime
training tools (60%) and distance courses (2

The analysis of developing own educatic
products (Figure 4) shows th about 20 % of
teachers have experience in the developmel
electronic textbooks, thematic Interr- resources,
copyright training programs. 80 % of respondt
chose the answer "other", 30 % indicated
development of presentations and tests, - lack
of necessary experience.
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Do you create your own educational products that ar
given below?
80
70 H Electronic resource (te-
book)
60
50 i Subject Internet resour
X 40
30 H Author’s leading
programme
20
10 - H another
2
O .
Figure 4. Creating own educational resources
Analysis of the summarized rest communication technologies that are embec

demonstrates insufficient teachers’ preparatio
educational organizations to work effectively
implement dearning technologies. In th
connection the Laboratory of Problems
Informatization of Education in Chekhov
Taganrog Institute (branch of RSUEset the
following objectives:

1. Carry out ongoing monitoring studi
aimed at determining the degree
readiness of graduate students
"Pedagogical education " program, teacl
in educational organizations and ectors
to work in the dearning environmer

2. Prepare traning courses with considera
of possibility of their carrying out differe|
formats (fulltime, distance and mixe:

3. Constantly update teaching and learr
materials for fulltime and distanctraining
courses.

Dealing with the problems associated with
effective use of éearning tools and technologi
by teachers, the Laboratory of Problems
Informatization of Education it Chekhov
Taganrog Institute (branch of RSLU was the
initiator o the development of teaching a
learning materials for the course «Teacher -
learning environment» and the inclusion of
course in the curriculum of «Pedagogi
Education» program.

E- Learning environment is an innovative
technology of organizeon of educational proce:
that is constantly evolving and improving.-
learning tools and technologies are based
innovations in the field of information ai

not only in education. The ICT industry
constatly and rapidly evolving and aims
computerizing the whole society. In conneci
with this, education system must resp
adequately to meet all the modern advance
these areas.

A modern teacher must maintain a consiste
high level of professioll competences in the
subject area, as well as in the improvemen
teaching and learning processes, which
impossible  without -learning  technology.
Constant monitoring of teachers’ readiness
work with elearning technologies allows
monitoring the level and development of [
competence according to the latest achieven
in the field of ICT application in educatic
Analysis of the obtained ta should serve as a
basis for making management decisi
(development of methodological and train
materials, organization of training courses etc
correct the discrepancies between available
required levels of competer.
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Abstract — This paper aims at evaluating the potenéls of “Goce Delcev’ University is permanently
videoconferencing education as well as to understdn growing both in number of students and staff
Gisance cducaton compared t the wecitonal cawoom  TEMbers. This s constraining the university to
environment, but also to understand the main challeges enlarge its mfraStruct[ure as We”_' Th_ese_ growing
in this kind of setting. An experimental research trends are challenging the university itself to
conducted showed that this form of distance educath  Organize and support the education process with

could be equally good as traditional methods of tehing.  attention for communication and collaboration
It also leaded to several important conclusions titamay  petween the various campuses.
help in creation of efficient teaching methodology.
Although, this process is still mainly conducted
Keywords: Videoconferencing, distance education, teachingthrough physical mobility of academic staff
methodology between different locations, the university is
progressively supporting initiatives that replace o
l. INTRODUCTION enhance physical with virtual mobility.

Up to several years, go two state universities considering the new challenges in higher
were providing the higher education servicegdycation and understanding the importance of
overall territory of Republic of Macedonia. Thesejnnovation in education through implementation of
universities, Ss. Cyril and Methodius and Stcontemporary ICT technologies, the institution is
Kliment Ohridski, were located respectively in theqoing permanent efforts to integrate various forms

cities of Skopje and Bitola. Considering theirf gistance learning with the traditional education
location as well as strong economy demands at one

hand, and the economic circumstances preventing Distance education has been defined as “a
people from moving freely from rural areas toSeparation in time and/or space between the learner
cities for studying, have risen important questiongnd the instructor. More than a geographic
regarding the ease of access to academgeparation of learners and teachers, it is a distan

institutions for people living in not developed Of understanding and perceptions that must be
regions, notably the east of the country. overcome by teachers and learners” [1]. There are

} . ... many types of distance-education models including
Therefore, in order to offer equal possibilitiesgnjine * courses, interactive videoconferencing,

for high education studies, state University “Gocg,ideotaped lectures, and audiotaped lectures.
Delcev” — Stip was established in 2007. Organized

as an integrated university, according to According to our preliminary evaluation,
contemporary standards, it perfectly fits the globa@mong other distance learning methodologies,
worldwide trends in higher education. Namely, thé/ldeoconferencmg is considered the most relevant
University is located in Stip and has fourand_ proven to stimulate collaboration between the
campuses, integrating 13 faculties - covering/arious sites, to support and enhance :_3tudentra_nd/o
almost all scientific disciplines, 10 university Staff communication, to enable flexible quality
centers and three institutes. The studies at thl§arning and accessibility, as well as to raticreli
university are performed in 12 units, dispersed ifyarious costs.

12 different cities (mainly in the eastern partta Various research studies have been conducted
country). in order to investigate the challenges of
establishing a establishing a video — conferencing
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based distance education. Moreover, many studiéngineering (OOSE) course delivered during the
have been conducted in order to understand the reainter semester of 2012. This course was delivered
benefits of video — conferencing as a form ofto two separate groups of students, all of them
synchronous form of education not only in higheregular students at the Faculty of Computer
education but also, also in other segments of th&cience, University “Goce Delcev”. To the first

society. group counting 60 students, the lectures were

For e.g. a pilot project aimed to deliver video-taught face to face in a traditional classroom

conferencing diabetes lessons to healthcare aiﬁtﬂng. These students were physically located in

allied healthcare professionals who provide basi € city of Stip.

level care for, and management of, people with Second group, counting 42 students was
diabetes in the Scottish Highlands region [2]attending the same course in asynchronous sessions
Feedback from participants indicated that thevia interactive videoconferencing. Students from
educational content was relevant and that the use the second group were enrolled at one of the
videoconferencing could provide accessibility todispersed campuses of the Faculty of Computer
training where distance, cost and other issues m&cience, University “Goce Delcev”’ located in the
make access difficult. Student performance on theity of Strumica situated in the far southeast pért
assessment instruments did not differ betweethe country, and approximately 70 kilometers away
those who received the training through videdn the city of Stip. In the latter course, the fastor
conferencing and those who received the trainingras physically located in the city of Stip (Figure

through face-to-face delivery. 1).

Another, qualitative research study has bee 7
conducted in order to determine how students wh — _— *
are taking synchronous distance education class g, Lot 20
via video conferencing perceive distance learnini ~ //"‘ \mm;' P e
courses [3]. The results of the study have show /"E‘i“°~——/s'.<°*.u;\\ Lo Lo \
that the most important problems in synchronou - L ‘ et
distance education were the disconnection an T e g ]
sound problems, mainly due to hardware issue: } EA— ( v
Other very important issue evidenced in this stud st ™A "/ ,W;:j“"fs
was that students became bored after some tin N L ‘\7 w,.m"‘ —
because of limited camera angles and camere ‘ y-w oy A /,,,; —
Besides these technical problems, the researche " \'\ZI-T-»\N'M 4 L /f*w;%:’i
observed, and the students expressed that t ““7‘7 "“’“‘w\/ v 4
factors of teacher, environment, distance, cours }m \’\ P
type and duration also caused the student
perceptions to change.

In [4] researchers focus on the issues how two Figure 1. Campuses locations

separate classrooms that are connected to one
instructional process  can be handled Both courses covered the same topics and were
simultaneously by one teacher. given by the same instructor except for two lecture

hours to the students in Stip, and two lecture $iour

tThﬁ Ipur;;os_((je of thi!s study '3. tto evaludate ,:h resented in the classroom to students in Strumica
potentials of videoconferencing distance educatiof, <" viven by external experts.

compared to the traditional classroom environmen

as well as students' perceptions and satisfaation i The distance-education lectures were delivered
both settings. from a classroom equipped with Polycom HDX
8000 end-point (Figure 2), 36 computers,

. RESEARCHMETHODOLOGY document camera, interactive whiteboard, two

LCD projectors and monitor.
In order to compare the traditional face-to-face proj

classroom course delivery to synchronous
videoconferencing way of distance teaching an
experimental research has been conducted. This
research also aimed at evaluating the students’
perception and satisfaction with this method of
teaching using contemporary ICT technologies.

This research was conducted for an elective 6-
credit hour Object - Oriented Software
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ENVIRONMENT WHERE STUDENTS ARE PRESENT (STRUMICA) ENVIRONMENT WHERE LECTURER IS PRESENT (STIP)

Figure 3. Synchronous distance education environment

However, with the introduction of more
technologically advanced resources during classes,
Figure 2. Polycom HDX 8000 end-point, with table microfon,  there is the increased danger of losing focus en th

multiview camera and remote controller most |mp0rtant aspect Of teachlng - Iearnlng
Plannlng curricular objectives and concentrating on

Switch among throe views delvered 1o the disargludents as the: major stakeholders, leads 1 a
ontinuum in the life cycle of a technology based

classroom: video image (e.g., the Iecturer)% urse. Evaluation at a personal level throughout

computer screen (€.g., PowerPoint presentat|0n§ e course but also at a curricular level can tead
and the document camera (e.g. used to sho provements to better suit the needs of the

hardcopies of figures and demonstrate working oy udents
calculations by hand). One LCD projector '
projected the image being transmitted to the distan Course and instructor evaluations were
classroom, and at the monitor, the image of thadministered to each group at the conclusion of the
students in the distant classroom was presentecourses. The questions rated students' perceptions
The distant classroom was equipped with Polycorof the course and instructor using a 5-point Likert
HDX 7000 end-point, document camera, two LCDscale anchored at 5 = strongly agree and 1 =
projectors and whiteboard. They were projectingtrongly disagree. The variances of the resultgwer
picture big enough to be perceived clearly by alfirst analyzed using Levene's test for equality of
students. During transmission, the distant site alsvariances. The evaluations were then analyzed
had a faculty facilitator present at least for theusing independent sample t tests based on the
beginning of each class, and two techniciangassumption of the equal variances or unequal

monitored the entire transmission. variances where appropriate in SPSS v19.0. The
The videoconferencing system used, allow: inal course grades were analyzed by the same
. h . ethod.

setting up the camera in a number of differen

positions (e.g., wide shot of an entire class, eclos

up shot of students in on the lower right quadrant) Il RESULTS

and store them as 'camera presets'. The presets areStudents' demographic data are presented in
usually assigned to a button on the remote controllablel. The traditional classroom students had a
This allows the lecturer to easily focus in on ahigher computer science grade point average
group of participants during the interactive partio (GPA) (P = 0.012) at the onset of the 2 courses,
of a session or just get a good overview of thellev and the distance-education students had a higher
of engagement of varying groups at the remote sitenean grade in the prerequisite Software

Engineering Basics (SEB) and Software Analysis

nd Modeling (SAM) courses (P = 0.321 and P =

222 respectively) that preceded the OOSE

ourse. No other significant differences were

The traditional classroom lectures were
delivered in a classroom equipped with a compute
a document camera, two video projectors and on
interactive whiteboard. The synchronous dlstanc§
education environment is summarized in Figure 3.

In this setting, the instructor may incorporate anrABl_EI

STUDENT DEMOGRAPHICS
alternative video source (e.g., a document camer

a VCR) for sending to remote locations, or may oo aings | itame cuenions
receive video from an alternative video source at [Mean valug] seitings [Mean value]

the remote site. New feature “people on content’ Age(years) 16.40 17.56
for example uses chroma key technology to allow overail cs GPA

. . : ) 8.67 7.44
lecturer(s) in a video call to become one withthei |_(on the scale 5-10)

content. Therefore, the potential for combining| Gradein SEB 8.80 8.15
video inputs and outputs can seem endless. Grade in SAM 790 883
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Students who completed the course in theompleting the OOSE course in a traditional
traditional classroom setting had an average finallassroom setting or by videoconferencing
course grade of 8.92 compared to an average finperformed well and had a high overall perception
course grade of 8.45 among students in thef the instructor and courses. The distance-
interactive videoconferencing group (P = 0.031). education course was rated higher by students than
e same course delivered in a standard classroom.
everal techniques were used by the instructor to
cilitate the instruction via videoconferencingith

The response rate for the course and instruct

evaluation was 95.24% (40 out of 42 students) fq
; ) , o

the distance-education students and 95.00% (57 o oy have influenced the distant students'

of 60 students) for the traditional classroo erceptions of the course. Based on the results of

stude_nts. The mean evaluation score _(Table 21 e interview with the distance students the use of
the distance-education students was higher than for ~.. . . :
the live students (4.7 + 0.6 and 4.4 + 0.7 citations was highly valued by the distant
respectivel 'P<000i) - "7 7 “''sstudents. Therefore, the incorporation of regularly
P Y: ' ' scheduled recitation-type sessions should be
considered when developing a distance-education

TABLEIl.  DOMAIN ANALYSIS OF STUDENT RESPONSES course. Moreover, encouraging interactivity with
Traditional Videoconferencing discussions between sites and group works were
classroom settings distance education also high|y appreciated.
[Mean(SD)] settings [Mean(SD)]

General 4.4(0.7) 4.7 (0.6) So, we can say, as a general finding from this
Lecture content 4.4 (05) 46 (0.8) research is the need for_lnstryctors to und(_arstand
_ and acknowledge that using videoconferencing, as
Presentation/style 4.6 (0.5) 4.8 (0.4) a delivery mode will have an impact on teaching
Student contact 43(0.8) 4.7 (0.6) styles and methods. Even though the term

"interactive video-conferencing" is often used

During the videoconferencing lecture, thewhen discussing this type of technology-based,
number of interactions between students, as well agaching, successful interaction does not takeeplac
between students and teacher were counted. Th@less lecturers plan and understand how the
number of interactions is presented in Figure 4. Agedium will alter their teaching approaches. Other
it may be observed from the figure the number ofindings also indicate that whether the course
interactions is growing, which means improveddelivery mode is a traditional one or a technology-
synchronous communication. based mode, effective lecturers establish and
maintain a highly interactive classroom
community. Therefore, for efficient delivery of
educational content through distance
videoconferencing mainly depends on how much
teachers are knowledgeable about their subject,
about their learners, and about pedagogy.

Total number of interactions

80

50 Ay o

40

J A
o

=#—Total number of interactions
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IV. CONCLUSION

. ) : ) L[4

In videoconferencing distance education, it |§]
often common for the distance students to feel a
sense of alienation. In our case, students
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Abstract - Research on the challenges of teaching novice program [2] New teaching methods influenced by
programmers has long been a subject of interest @fll the development of constructivism advocate active
fic.tors i”&"’"’.ed in the study of ";:mducmry prggram”g”g construction of knowledge by students rather than
objects. Novice programmers often try to understandoo : .

soon what really programming means. Such approactsi passive Qbsorb'”g from tethoqks. and qutures. In
usually superficial and can lead to frustration and COMPutational science emphasis is on building an
withdrawal. The problem is reflected in the low passg  €fficient computer model.

grades and high dropout rates in subject of introdatory . . .
programming at various universities. The aim of ths In the field of programming the construction of

study was to review the relevant literature and resarch ~ Knowledge is associated with predicting and
on strategies for teaching novice programmers thabave  understanding what is going on during execution
proven to be successful. The factors that can sigiéntly of a computer program [3]

influence the success in learning programming are

identified as well as experiences about the impadf the Il. NOVICE PROGRAMMERSTEACHING
first programming language election to the overalbuccess STRATEGIES

of students in introductory programming subject. . . .
Experts and novices in a particular area have

Keywords: predictors, novices, programming, programmingdifferent approaches to building their knowledge.
languages, teaching strategies Experts prefer the emergence of generalization
while beginners favor superficial observation [4].
. INTRODUCTION Concepts of programming that are acquired, are
In the traditional teaching of computer scienceanging from simple, such as variables, branching,
students have great difficulty in acquiring newlooping, through manipulation with input and
concepts [1]. Over the last two decades there hawaitput data and errors towards demanding
been profound changes in the way we perceive amncepts such as structured data types, recursion,
implement learning within the education systempointers and references [5]. Previous studies have
Teaching places students in the center of thehown that teachers know little about what
learning process rather than a teacher whstudents actually learn in the introductory
dominates in the traditional approach to teachingprogramming and poor knowledge of students’
Teachers must adapt their approach to teachingoblems they face while learning to program [6].
novices to facilitate the adoption of intensiveResearchers are interested in how novices adopt
programming concepts and encourage them fdifficult concepts of introductory programming,
greater involvement in the introductory which problem-solving strategies they apply while
programming. Computer science has an importamioing it and if teacher can master a positive ihpac
task to identify what students are really interésteon students to develop a quality approach to
in while programming, to discover the context inlearning. During seventies early
which students do it and how they do it. Todayphenomenographers found two  different
students rather create real applications such approaches to learning that students use: deep
games and stories as part of a larger learningpproach, in which students tend to develop a real
community instead of programming only tounderstanding of what they learn and surface
approach to learning in which students just want to

Nikolina Bubica is a student Postgraduate doctoral study Researchdo a task that they get from teachers without real
in education in the field of natural sciences andimeeringdirectior

of Informatics at the Faculty of Science, Universif Split, Croatia
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understanding. Teachers and learning contenising students and undergraduate students as
strongly influence the choice of deep or surfacéeaching assistants in general.

approach to learning among students [7, 8]. The method obeer teachingshowed success

Interactive approaches to teachingin improving the pass rates of introductory
programming such as: syntax-free, computationgrogramming subjects and retention in the same
literacy, problem-solving and computing assubjects.. Peer teaching is a pedagogical practice
interaction have been analyzed [4]. All thesedesigned to support student engagement in
approaches share the common view that studertsaching and improve learning outcomes. This
should learn coding and from that experience learteaching practice begins with a certain number of
complex, transferable skills such as analysigjuestions that correspond to individual students.
design and problem solving. These approache&fter individual responses smaller group
stress the importance of supporting students idiscussions followed, and the process of teaching
achieving this goal. Most universities in theconcludes with a discussion led by the teacher
introductory programming still work in the with the whole class. Studies applying these
traditional way of teaching, which consists ofstrategies in teaching computer science showed
lectures, assignments and perhaps a demonstratioigh satisfaction and higher rates of exam results
of individual tasks. For students it is not such an introductory programming subjects [14].
problem to learn the syntax and semantics of
programming languages individually but to
combine these components into a mean'ngfugollaborative learning. Collaborative learning
whole. Many of them gave up their classes

ombines students into groups according to
because they were not able to solve the tasks, th\%.ylrious criteria and characteristics of the stuslent

kPreciser, the model that connects students to thei

th£ rp;;cr;[:icne Ofcoﬁzgg ti%gr:]]étixeslnt?rﬂuﬁtgg rogramming knowledge and involvement in the
prog 9 P oup, proved to be successful in improving

student engagement rather than passive learni udents' knowledge, regardless of some of their

One strategy that fosters such an approach s : : ,
cognitive apprenticeshipstrategy that emphasizes aracteristics and their habits of learning [12].

the adoption of cognitive skills.  Cognitive  For teacher is extremely important to know the
apprenticeship starts by showing the conceptuabay in which novice programmers adopt difficult
model of the process most often through workingoncepts to be able to select his teaching
examples and constantly explaining each stage efrategies. Experienced programmer applies
the process by the teacher. Students gradualbrategies that are derived from solving the past
solve the tasks, first with minimal teacher’'sproblems, which is not the case for novice
assistance until the time when the teacher's Iselp programmers [15, 16]. They can understand the
no longer needed. Previous studies have showayntax rules of the programming language very
that cognitive apprenticeship brings a highewell and write simple programs, in the same time
retention rate of students in the introductonyt is very difficult for them to find solutions to
programming subjects [9]. A special form of problems not having the experience of one expert.
cognitive apprenticeship strategy represents kKnowing the difference between beginners and
strategy of extreme apprenticeship [10, 11], experts in analyzing and solving problems will
which emphasizes communication betweermphasize concepts that beginners focus on.
teachers and students during the student's probleffeachers are often in a dilemma on how to
solving process. This strategy emphasizes learnimgganize the content of learning programming.
by doing and the importance of ongoing feedbacktudies have shown that changes of teaching
from teachers. Students are introduced early isequences will not affect what beginners really
solving problems that are always divided intolearn. However, the change to the sequence of the
smaller parts. Such fractional tasks students finkkarning content influences the cognitive load and
solvable and understandable. Extremeeffort that students recognize while learning these
apprenticeship method in teaching programmingequences [15]. Students will recognize the
can be integrated as part of theair difficult concepts regardless of the order in which
programming where students program in pairsthey were present. Learning from the concrete to
while constantly revising written code. Thisthe abstract gives the lowest score of weight and
software development technique, in which twomaximum efficiency. Teachers should thoroughly
programmers work together at one keyboardyork on basic skills and simple problem solutions
showed significant positive results, particulamy i before entering the complex planning. In this way,
the field of student's feelings of satisfaction andewcomers have the opportunity to acquire the
self-esteem [12, 13]. There is a long tradition ohecessary background for understanding and
implementation of plans.

Many universities promote teamwork and
ooperation among students, through the use of
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A potential cause of failure of students in Il PROGRAMMING LANGUAGES AND
introductory programming lies in the creation of TEACHING ENVIROMENTS FORNOVICES
non-viable mental models of programming : . -
concepts [3]. According to Craik the brain createBe Understanding the learning process of the first

. o rogramming language can create effective
small-scale models of reality" that can be used t arning environments. Some systems

predict and understand the events and SUpportincﬂ:commodate programming in an accessible and

explanations of these events. Mental models ar@ntertaining context like storyteling, games and

incomplete, changeable, have blurred boundarie§obot3 [21], others simplify programming

they are unscientific and prejudiced, Wh“elanguages by keeping a few simple commands,

accepting new information they still retain the oIc_Ireolucing the syntax elements or maintaining the

ong ant é:_an oféenlcr_eateﬂ?ddltlonflll probcllerlns IF\ighest possible similarities with general-purpose
understanding. £xploring the mental Models Oanguages without changing the structure of

student?_ IS ;/(;:ry rl]mportacrjlta e'spe_:aal'ly tfort_the ommands ( QBasic, SP/J, Turing, Blue, JJ). The
prefa_ral IonA(I)th each irhs and designing '?Sdr.uc I(t)r? ain purpose of MacGnome and Gnome is the
materia’s. oug ere are many studies revention of syntax errors. Systems like Play,

deal Wi;[jh theh human mfﬁtal models ?f nattudr_ how and Tell, My Make Believe Castle, Logo
surrounding phenomena, there are very 1ew stu IEslocks Alice 2, Karel J Robot and Kodu are

that have explored exactly the mental models of - h1e5 of systems developed for using objects
novice programmers. Learning to program

involves the creation of viable mental models ofand graphical representations of actions and

. . -~ > ~events, all in order to totally circumvent syntax
basic programming concepts. Students_ with V'ab|8rrors. Programming languages like Pascal
mental models solve programming task '

S . aSXSmallTalk, Playground  LiveWorld,  Blue
significantly better than those with non'V'ableEnvironment areygxamples of languages which
mental models [17, 18]. It is assumed that manyi " +s boost the availability of programming.

students, before turning to the subject of they,,pjncks promotes collective learning. The best
introductory programming have deeply entrenchegxamples of programs that introduce programs

the ideas about some computer concepts such ﬂ’ﬁough some content are programs that include

assigning command. micro-worlds, robots, gaming and media

Constructivism advocates actively constructingcomputing. Early examples of the use of micro-
knowledge of students combining experientiaworlds in programming are designed in Logo.
world with existing cognitive structures. TeachingMicro-worlds are useful for teaching, but therais
strategy that particularly provokes existing idisas risk that students will not be able to convey the
just Festinger's cognitive conflict strategy.importance of content in the real world. The use of
Applying this strategy causes students to recogniz@bots in the initial programming has proven
errors in their understanding by bringing them intcsuccessful and motivating in many institutions
a state of cognitive conflict. Then the studenf22]. Media computing, which involves
perceives the discrepancy between his cognitivenanipulating the media such as images and sound
structure and external conditions, or between parf#es, encourages creative expression while dealing
of his cognitive structure. Model of teachingwith programming features such as loops and data
strategy that integrates cognitive conflict andmanagement. Applying the approach of media
visualization software tool through Jeliot gavecomputing resulted in increasing memory,
good results in improving the non-viable model ofenthusiasm among students and encouragement of
programming concepts [17, 19]. women to participate [23].

For students with nprevious experience with ~ Among the various environments that attempt
programming Kick-start activation strategy is to facilitate the introduction of the special
recommended [20]. In this approach student stargrogramming highlights Alice, Greenfoot and
with deep structure of programming beforeScratch. Although designed in different times and
introducing the structure of programmingcontexts, all three environments are Vvisual,
language. The strategy is based on a real computncourage direct participation in attractive
program and is easily introduced while student@ctivities and introduce students to programming.
participate in solving tasks to eliminate the esror These environments have strong support in user
that were intentionally made by teachers. Theommunity, either individually or in face to face
concept of the algorithm is introduced throughgroups in the form of a gallery, a Web site where
pseudo-code and flow charts at the same timgtudents publish and share their materials. The
allowing students to enter solving problem phasegbsence of syntax errors in these environments has
programming phase and understanding thi#creased the security of novices, but these
differences between human and computers way @foblems occur again at the turn to the textual
thinking. programming languages [24] such as Java or C++.
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Figure 1: Transferring Alice3 project into Javale

Graphical environmentAlice3 successfully
solved the problenof transition t« Java with
methods that directly converlice3 objects in
Java code (Fig.1]R5]. The connectio was made
between problem solvingstrategies in Alice
environment and supportingeaching techniqu
of indirect transfersknown a bridging and
hugging. With this techniquéhe teacher helps the
student create a link from tlo®nten of which the
concept taught to some othgostible content in
which the concept could be appliebut also
teacher createtearning situatior that are very
similar to situations inwhich the transfer is
expected. A similar approacis used in BlueJ
environment which isntended fo initial teaching
of objectoriented programming. BlueJ offeia
graphical presentation of tretas: in the form of
UML diagrams [26].Good result in working with
novices showed the Kodarogramming languas
showing the increasadvolvement o students and
students’ projects containinggven demanding
programming concepts [27].

The main goal of an introductory
programming subject andearning the first
programming language is learning basic
programming concepts thean be applie equally
well in any programming langua. Also, first
programming language mubE intuitive enough
for beginners so they do ngtve uf at the very
beginning [28]. More than 8,000 we-known
programming languages adocumered on the
World Wide Web [29] Which of these languag
are the most suitable for beginners? Tod
thinking abouthe programming languages foes
more on the edutianal aspect of learnini
Among the programming languaglike C, C++,
Python, Java, Eiffel, Haskell, JavaScript, Lo
Pascal, VB most appropriate for teachiwere
evaluated as Python and Eiff@llthough Javdfills
most of the required criteridts mgor drawback is
that it is notdesigned for teachin

Many novice programmers when writing |
first computer programfollow the feelin¢ of
failure because they have to deal with unexpe
syntax errors errors of program osome output
value that is noexpected. All of the above may
included in the forms ofprogram feedback.
Program feedback is essentie assisting students
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to understand theomputerprogram and the way
in which computerinterpres the program. One
approach insolving these probms involves the
use of problenoriented programming and testi
POPT [9] supportetly theTestBoot tool. It allows
novice to define simplenput-output table of cases
without the neeaf learning a ne' environment or
changing the structuref the prograr. The results
are better quality ofgeneratedcode, smaller
number ofcorrections of first program solutio
and longer timeto creat the first solution.
Another approacimvolving testing in introductory
programming subjectuse: some personalized
programming environme like Gidget. Gidget is a
game where beginnérelps the robot to repair his
faulty code.They go throug several levels of the
game while learnindpasic design and analysis of
algorithms in a simplemperative language (Fig.
2). This approachhas cause an increase in

motivation and engagement « students in
correcting faulty cod€30].

=oan battary, goto it, soalyss

!-{'_'hltﬁlrjl' to snergize gidget

o ovsn: gete At

TTTo bucket

o o BBl  SywTe » : men im an

o e e it
SBkipping step.
Hmm... sen isn't one of the |;_:_'-"‘|

commands I know, I'm just
going to skip this step.

Figure 2: Gidget -performance error with and appropriate rc
messag

Good results camlso provide tools that help
students in the form ofeaching assiste. Tool
Petcha is an exampté such a toc that acts as an
automated assistant imatter: of programming
[31]. It complementsexisting tool, it is easily
removed at the time wheas no longer needed and
promotes the useof existing development
environments such &lipse an Visual Studio

V. PREDICTORS OANOVICE PROGRAMMERS

PERFORMANCE

Studies of factors that can significar
influence the performance of programming
very interesting subjects for teachers
introductory programming. These factors can p
out what should be highlighted or should repre
the foundation of teach¢ work but also can
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recommend what to avoid in working with but it is extremely important to know well their
novices. The best indicators of success in altudents in order to adjust teaching strategies and
disciplines are considered students’ self-esteemextlect the appropriate system for teaching as well
success, their attitude, enthusiasm and generas appropriate initial programming language.
academic motivation. These factors have a strong

impact on the performance of students, but do not V. CONCLUSION

separate programming from other disciplines. In this debate about teaching novice
Earlier extensive research emphasized as th®ogrammers some teaching strategies that have
strongest predictors the degree of comfortshown the potential to facilitate students the
mathematical knowledge and attribution of succesadoption of demanding concepts of programming
dependent on luck. Several studies have confirmathve been addressed. These strategies require
the existence of a positive correlation of deepnore student engagement in the work and pay
approach to learning with the initial programmingspecial attention to any form of mutual interaction
grade, but also a negative correlation of surfacand collaborative engagement between students
approach to learning with the same gradeand teachers. None of these strategies has proved

Significant positive correlation was also foundto be successful in every learning situation which
between the assessment of programming arldads to the conclusion that it is necessary tosid;

sketching the spatial maps. We can say thahe chosen strategy with the context of learning,
various navigation strategies can have a positiviearning environment and the student himself.
impact on the programming code [32]. A strongLearning environments and first programming
positive correlation was shown between success language both, must introduce students into

the programming and problem solving

inprogramming in a way that is interesting and

mathematics and the natural sciences. Researchergaging enough to keep them working while

students’ comments and observations collectestlopting demanding programming

during programming

positive  previous programming

concepts.

tasks showed that the&knowing the factors that significantly influence
experiencethe performance of programming teacher can

strengthened positive self-assessment of studeintprove students programming and avoid bad

work [33]. Using viable mental
programming concepts positively affects the

success in initial programming [34]. Among the

negative predictors were highlighted the frequenit]
frustration with the tendency of rapid withdrawal,

an aversion to programming, a sense of failure
during  programming, use of different

programming models to solve the problem/2]
believing that the best solution is to learn byrhea

that real programmers immediately see the
solution to the problem and that it takes a greas
knowledge of programming to achieve success
[35]. Students who had a high percentage dfl
successful continuous translation of programs
achieved good success in programming, Whll%
students with lower achievement in programming
had a high percentage of continuous errors ifs]
programming exercises and a greater number of
hours spent on debugging the program. Previous
programming experience showed to be useful for
students, while gender, number of years off]
programming and programming languages that the
student knows didn't S|gn|f|cantly affect their g

performance [36]. There is a significant posmve

correlation between learning style abstract/random
according to Gregorc, while learning styles

according to Kolb does not demonstrate the powey,
of predictors. Results related to learning styles
vary through researches and it is possible that
some meta-study could help produce valid
conclusions about their impact. Teachers can”
hardly affect most of these factors significantly,
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models of influenceson their performance.
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Abstract — Modern pedagogical efforts, the informaion  (YouTube, Flickr, Picasa), collaboratively edited
society and changed mental structure of new geneiahs  free online encyclopaedia (Wikipedia), online
require the implementation of web 2.0 tools in edwion. auction websites (eBay), blogs and microblogging

Web 2.0 services and sites allow users to interaend . Twitt d i d t edit
collaborate with each other. Web 2.0 tools, such amline services ( wi er) and onfine document editing

documents, social networks, wikis, blogs, social @pplications (Google Docs and SkyDrive)

bookmarking and online presentations are interestig
possibilities with interactive and multimedia suppat, Il.  EDUCATIONAL STRUCTURE OFREPUBLIC

which motivate students and fit their mentality and SERBIA

everyday lives (Namestovski & Arsovic, 2013). This The educational structure of Republic Serbia is
research project investigates the level of web 2.@ols . - !

application in Serbia, and also explores the barries and d!V'ded Into elgmentary schools, high SChOOI$ and
offer possible solution. On the other hand the cuiculum  higher education. Elementary schools consist of
and the textbooks were also analyzed. 4+4 classes. In first 4 classes (lower classespcla

teaching is realized, in other 4 classes (higher

Keywords: education, implementation, web 2.0 tools classes) subject teaching is realized.

. INTRODUCTION The high schools, ended with Matura

Web 1.0 was characteristic to the Internet untiﬁl@raduation) are 4 years long, and besides these
the middle of the first decade of the newnigh schools, there are high schools with three
millennium, mostly meaning passive contenty®arS duration, in most of the cases with
servicing and one-way communication. Thevocational ~type of —education. All public
following Web 2.0 environment — beside “contenteducational institutions in Republic of Serbia are
consumption” — also means creating and sharing Mnder direction of Ministry of Education, Science
contents, emergence of online applications, as wei"d ~ Téchnological  Development and  the

as of interactive and collaborative activities. Orcurriculums were created by this organisation.

the other hands the communities in this The faculties of universities are independent,
environment are formed around the field of usersthe curriculums of these institutes can be
interests. The document editing and storing toolssustomizable and adaptable for programs and
e-mail sending/receiving softwares were alseeds.

moved to the online space. These processes

facilitated the mobility of users and the rapid and Ill. WEB2.0TOOLS INLOWERCLASSES OF
easily access to the documents. ELEMENTARY SCHOOL

The most popular Web 2.0 tools are social In republic of Serbia the teaching of IT
networking sites (Facebook), where all Web 2.@ontents began in lower classes of elementary

features are appearing, first of all immediate an§chool within the framework of subject: From toys
interactive communication. to computers. The subject is optional (1 lesson per

] ) ) ] ~week) from 1 to 4 classes. The curriculum was
~ Besides the social networking sites, there is thgreated in 2008. In the framework of this course,
image and video hosting, sharing websiteghe students are meeting with concepts of materials
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and different toys, and after that with basicseventh grade and 18 in eighth grade (Ministarstvo
concepts, security risk and rules of conductprosvete, nauke i tehnoloskog razvoja, 2010a).

related to IT. The units of course are repeated and
expanded in the form of concentric circles anq0
usually lectured by teacher.

At the seventh grade, the acquiring of using IT
ols appeared as the goal of the year. Besides of
programming, video and audio editing, the

The aims of the course at first grade are theurriculum contains the Internet unit as separate
development of motor skills, logical thinking andpart of curriculum with six lessons. This unit
creativity. Besides of these contents, the courseontains learning contents such as rules of
includes the basic components of computer, theommunication using Internet or mobile devices.
safe using of computer, basic text inputs and\though the curriculum places the emphasis on
editing, drawing and printing in the first classthe process of sending and receiving e-mail and
(Ministarstvo prosvete, nauke i tehnoloSkogthis unit is presented in workbooks in the form of
razvoja, 2008a). dial up Internet and Outlook Express, and there is

Following the principle of concentric circles, in the requirement of registration online and free e-

the second year the contents from the first cless amaII _bf'il_d_dres?,_ wlhere again ftheréa > gre Ithe
extended. In the introduced software (Paint) th ossibilities of implementation of web 2.0 tools,
i uch as Google Drive in Gmail environment. On

numerous possibilities and tools are extende he other hands the curriculum mentioned the

The text and picture editing is expanded wit
scanner and digital camera applicatiorr:bmgs’ comments and forums on Internet, where

. ; <1..there are also possibilities for effective

Eg/lzl\r/l:)s_;argta/&a)prosvete, nauke i tehnoms'(ogimplementation of web 2.0 tools (Ministarstvo
12, ' prosvete, nauke i tehnolosSkog razvoja, 2010b).

At the third grade the teaching contents are also

. : In the eighth grade one of the main aims of the
expandeql. For creating picture and_textual conte_ngschool yea;J is dgvelopment of digital literacy and
used Paint software. In the curriculum and i

mplementation IT tools. Besides of spreadsheet
workbook appeared the calculator and thlglculation and programming, there is also

ﬁg{;}cepﬁzcﬂcgfggﬁ{el easn(?AtS?r:LW;:ﬁ gcasscﬁgifeggreating web sites. In the framework of web
gp Pes. y esign, there are possibilities for implementation

the operation of sending and receiving e-malil if\;/veb 2.0 tools, even though the workbooks based

appearigg (Ministarstvo prosvete, nauke 'on HTML encodes websites and Microsoft
tehnoloSkog razvoja, 2008D). FrontPage as web editor, the curriculum refer for

At the fourth grade for the topic of text and JOOMLA and Dreaweaver as optional solution. In
picture editing (Microsoft Word, Microsoft addition, there is also a favourable fact that 14
Publisher) and for the topic of presentationlessons (from total 34) are freely chosen project.
(Microsoft PowerPoint) new softwares appearedHere the modern web 2.0 tools can appear in
Activities on the Internet were expanded withframework of communication between students,
applying web camera and multimedia messagduring the realisation of project or even in
(Ministarstvo prosvete, nauke i tehnoloSkogpresenting the project.

razvoja, 2008c). The greatest disadvantage of education and

In conclusion can be highlighted that Internetearning IT contest in elementary schools of
and activites related to Internet areRepublic of Serbia is the facultative subject and
underrepresented in curriculum and is workbookghe fact that contents cannot effectively build on
The services of Internet appeared only in topic otach other’s during the process. On the other hand
E-mail. Web 2.0 tools, are not represented in ththe teachers of Technical education and IT in most
curriculum of lower classes of elementary schoolef the cases don’t have IT qualification, even
in Republic of Serbia, in the framework of thethough the pairing of technical education and IT
curses From toys to computers. specialisation on the universities of Serbia is

becoming increasingly popular.
IV. WEB2.0ToOLS INHIGHER CLASSES OF

ELEMENTARY SCHOOL The curriculum of IT contents in elementary
.school is not inter-correlated or related to other

At higher grades of elementary school, there ig ;a5 Workbooks don't have annexed CD and
IT and computer technology (facultative subject 'o&ﬂine support is also limited.
n

one lesson per week) and Technical education a
IT (compulsory subject — two lessons per week) at V. WEB 2.0TOOLS INSECONDARY SCHOOLS
seventh and eighth grades. The curriculum of The teaching of IT contents in secondary

-I;?(;:r?]mtg?él efzuﬁzgggnsn?elgegogﬁ'? g(fntfrissoingchools in Republic of Serbia depends on major of
( ) bducation institute. Secondary school with arts
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profile have IT subject in first year, with two few addition and innovation it can effectively
lessons weekly. On the other hand, in the generalpport the implementation of web 2.0 tools.

grammar school there are two lessons per week, At the teaching of several softwares (such as

number can reach even 12 lessons ber We(%iltors and image edltc_)rs) the curriculum a_nd
related to IT ork_boc_)ks based on currlcglum present the offline
' application (for example Microsoft Office: Word,

The one of significant disadvantage ofPowerPoint) and there are no connection toward
curriculums in secondary schools is that contentsnline contents or solutions. The existing
and requirement are not unified and noteducational structure doesn’t have motivational
compatible with ECDL curriculums. Just in a feweffects for collaborative work forms and for
secondary schools ECDL (European Computesharing finished projects and artifacts. On the
Driving Licence) exam is realized, which other hand, the applications are not named, so the
guarantees unified level, using standardizedpplication based on web 2.0 services is not
theoretical and practical questions. ECDLexcluded.
certificate prove IT skills and it is acknowledged

in whole world. In first year of grammar schools web 2.0 tools

are appearing in the framework of the Internet
We analyzed the general grammar schoalinit. In this unit, learning contents such as
curriculum in this paper from diverse secondarysearching on Internet, processing and using the
schools, and we recognized the possibilities oihformation from Internet, online maps, the using
implementation web 2.0 tools in entire educationabf social networking sites, e-commerce and e-
process and especially in framework of ITgovernment, e-learning, rules on Internet
subjects. The curriculum for grammar schools wagnetiquette) and ethics are included.
written in 2011, so it is the latest document among

. In second year of grammar schools appearin
the analyzed curriculums. y 9 bp 9

web 2.0 tools framework Multimedia unit, where
The subject of IT teaches two lessons pecurriculum prescribe the sharing (uploading)
weeks in general grammar schools. Thereated video materials on the Internet. Besides
curriculum prescribes web 2.0 teaching materialghis unit there is advanced using of Internet, wher
in first and in second years. In the third year théhe web 2.0 tools are clearly prescribed, such as
curriculum prescribes programming and in fourthOnline document editors (operations in “cloud”) —

year activities related to date bases. sharing documents on Internet, Blog, Wiki tools
Among the main aim of education, besides thélnd Electronic portfolio.
development of linguistic, mathematical, In accordance with those objectives the

scientific, artistic and cultural competencies,réhe application of web 2.0 tools in grammar schools in
is the formatting and development of technical andRepublic of Serbia is possible.

digital literacy. Although in framework of IT

competencies the competent and critical usage of¥!:  EMPIRICAL RESEARCHABOUT USING WEB
devices of information Society is especia”y 2.0ToOLS INEDUCATION IN REPUBLIC OFSERBIA
highlighted, in different situations there is fomus To investigate the real situation in schools of
on the interest of person and community. Amongrepublic of Serbia about using web 2.0 tools, we
the goals are still the understanding of princigfie created a theoretical model and the schedule of
the Internet and local networks, exploitation ofscientific research.

resources of network and using of services of
internet for e-learning purposes. In this part the
sharing of computing resources is emphaticPhase 1: Analysis of related literature

instead of interactive and collaborative _ -

communication and content sharing. Web desigh@S€ 2: Organising research teams

and preparing other online (web basedPhase 3: Preparing online and offline
applications are also prescribed by curriculum. Ouestionnaires

the other hand the curriculum emphasize th
appropriate activities on the social networks,tfirs
of all the sharing of useful information and thePhase 5: Processing the received results
importance of assistance.

The schedule of research:

‘E’hase 4: Publishing and filling the questionnaires

Phase 6: Comparison of results of Republic of
Although this educational aims are not up toHungary and Republic of Serbia
date and is not adapted to the changed structure

educational system in informational society, withBLase 7: Comparison of results with international

results
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Phase 8:
recommendations

Formulation of conclusions andjuestions) 4. Barriers and possibilities of
motivational factors for using web 2.0 tools (7

The theoretical model is based on the foIIowingqueStlonS) 5. Other remarks and perception.

scientific literature The research is currently in phase 4: Publishing
and filling the questionnaires. The online
guestionnaire is available on following address:

ITL Research (2011): Innovative Teaching anchttp://bit.ly/1dOKBww.

International;

Learning Research, 2011 Findings and
_Implicati_ons, SRI International, Microsoft Partner
llgul-eamlng- VIl. CONCLUSIONS

Although the research is in progress, the

Web 2.(Qoreparatory section is finished, the base for
Education (2011): Analysis of Training Coursessuccessful research is established and the
(Deliverable 23) preliminary results of survey outlines the

Hungary: signif_icant gap between curriculum and school

practice.

Fehér P. (2008): Internet és szamitogéppel
segitett tanulas a kistelepilések iskolaiban (A ACKNOWLEDGMENT
pedagogusok modszertani kultiraja fejlesztésének This paper was supported by Hungarian
és megujitasanak lebmegei IKT-eszkozOk Academy of Sciences within  scholarship:
alkalmazasaval) - Internet and computer supportetPossibilities of implementing Web 2.0 tools in
learning in rural schools (Improving teachers'the public education system in Republic of

European Resource Centre for

classroom techniqgues with ICT
integration)
Serbia:

Namestovski, Z. (2013): Analiza efekata”
primene obrazovnih softvera na motivisanost
nastavnika i denika u nizim razredima osnovne [2]
Skole - Analysis of the Effects of Applying
Educational Software Tools on Pupils’ and
Teachers’ Motivation Level in Primary Schools  [3

]

The references and the scientific literature
promote the comparison of results from differents
countries and with results of similar investigation
from world and EU.

The research team formulated followed!®
researchers: Dr. Buda Andras (Hungary), Fehér
Péter PhD (Hungary), Dr. Namesztovszki Zsoltg
(Serbia), Bagany Agnes (Serbia), Major Lenke
(Serbia), Szalas Timea (Serbia), Vinko Attila
(Serbia). [

The questions are categorised in four groups, as
follows: 1. Basic information (14 questions) 2.[!
Attitudes (12 questions) 3. The implemention level
of web 2.0 tools in education and in leisure (5

19

technologySerbia”.
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Abstract - The experimental examination of the effiency
of constructivism based structured-modular approachwas
done on the example of Anemometer module at Electro-
technical school. The starting hypotheses were confied,
i.e. the level of factual knowledge doesn't dependn the
treatment of the group but their size, namely, thebility of
using the knowledge is significantly better with
structured-modular teaching. The transfer of cognitve
skills gained by this approach is expected, but didt
happen. The students consider that the structured-
modular teaching is better and more interesting. Itenables
them to problem solving independently and the knovadge
is better related to the needs of practice. From #
taxonomy of educational contents is easy to desigea
modules of the lowest hierarchical level. These motks
become relevant to students by gradual grouping frm the
simplest to more complex intentional modules. Theyra
constructed by experts and skilled teachers, on theasis of
student’s interests and affinity. The development of
abilities to apply knowledge, independent learningand
employing sophisticated resources is more importarthan
accumulation of factual knowledge. This demand sees
role of teacher as coordinator, teaching materialais guide
through the modules and assessment as confrontatiasf
student with problem situation.

Keywords: structured-modular instruction, teaching method,

constructivism, cognitive skill, transfer

l. INTRODUCTION

Despite all the criticisms, lecture followed by
exercises that further explain the learned concep

is the predominant form of teaching. It provide
well-structured knowledge, it is very time efficten
and it provides an opportunity for students t
quickly get an overview of some scientific

discipline and gives a sense of control of the whol
process to the teacher [1]. Transmission charactgp,

of teaching suffers from serious deficienciessit i
mostly  focused on factual knowledge
understanding and easier application;
motivation and passivity of students do no
stimulate creativity; it is unadjusted to
interests of students; excessive influenc

adaptation to local conditions.

20

real

Possible answer to this situation is modular
teaching [2]. The idea of thematically rounded
modules that starts from the real life and
verification of the entire set of modules instedéd o
individual one have yielded significant results, [3]
[4], [5]. Structured-modular model of the teaching
process is characterized by a specific clustering
module procedure and their hierarchical structure.
Prevail teaching models that are grounded in a
constructivist paradigm are seminars, project
teaching, learning through research, teaching
guestioning [6], [7], [8]. Of course, there is also
room for variety of methods used in the ERR
(evocation, understanding, reflection) framework
for teaching [9], [10].

By its nature, structured - modular model is
praxeological and covers the entire educational
process, such as didactical theories. Experts in
specific scientific areas conduct collecting, suagti
and selecting of goals, defining educational
content and its taxonomical schemes and modules
of the lowest hierarchical level. Teams consisting
of experts and teacher-practitioner will make
integration and placement of modules in real
contexts, based on students' interests. Optimizatio
module shall be set on the basis of transparent
criteria. Teachers are more familiar with their
Khool environment and student abilities, they

$have a major role in defining the teaching methods

and forms of work, in making the choice of the

Qeaching social organization, teaching aids and

equipment that will be used as well as method of
evaluation results. They cease to be a transmitter
d a primary source of knowledge. Teachers
become guide to students - their co-workers in a

po(’)team. In collaboration with other teachers they

&lso define common points with their courses and
ossibilities of teamwork. Verification of student
achievement takes place through the entire process

. ; f carefully selected problem situations. Insteid o
curriculum creator leaves teachers a little room fo

measuring the accumulated factual knowledge, the
test is more oriented towards recognizing the

wealth of ideas, their argumentative purification,
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towards the quality of implementation, testing and It is well-known by Glass and Smiths’
documentation of solutions [11]. Test instrumentextensive meta-analysis that smaller classes
and analysis of the results besides the revisaathieve significantly better results [14]. C-1 gvou
Bloom's taxonomy [12] should be based on thevas formed for that reason, in order to control the
SOLO taxonomy [13] which measures theimpact of group size, by which we avoided
perspective of knowledge on the local - holisticattributing the impact of other factors.

scale. Structured-modular teaching particularly
comes to the fore at higher levels of
implementation and creation, i.e. a multiple an
holistic perspective. Empirical research conducte
among third grade students of Electro-technic
school through the course of Digital electronics
had an important role in the development oft
models for content programming, selection an

In order to retain the naturalness, each group
as composed of students from the same classes
nd groups as it was before the research and the
struction was performed by the same teacher.
here was no equalizing by couples as it was
Iready established that there where no significant
ifferences between the groups according to the

design of the module and the organization an verall success, the general ability test, grades o

management of the teaching  process withiil 0" e iedge. mcluding. eacning.
structured modular approach. ge. g 9

materials and test instruments were the same for
We set four hypotheses: all groups

Hi.: There is no significant difference in B. Sample
knowledge of the facts, which are the result of |y the study that lasted for six weeks, 77

learning, between the standard and structuredydents participated in two parallel classes of
modular way. third grade Electrotechnical school with identical

H,: There is a significant difference in the pPrograms.

ability to apply knowledge as learning outcomes Digital electronics course was taught by a
between standard and structured-modular way. {eacher with five year experience as a designer in

Ha: There will be a transfer of cognitive skills electronic industry and three year experience in
acquired in the structured-modular teachingeaching. He was a leading teacher, teacher who

assignments in more complex applications an#as ready to change his role and status in the
synthesis. structured - modular teaching. He gained his

) o authority with a rather unconventional than rigor

H,: There is a greater student affinity towardrg|ationship with students. According to Bennett
modular-structured teaching than for classical. typology [14] teachers closest to him belong to
. EMPIRICAL RESEARCH first_ an_d third _categori_es: he prefers intrinsic
motivation and integration of content, students

A. Research draft choose what and how they will work, mostly in

The central empirical method in this paper is d€ams.

didactical quasi-experiment from the group of Module Anemometer/Rev counter gave the
operational and applied researches. It igossipility of a direct connection with the subject
supplemented by surveys which tested studentsi electronic assemblies and sub-modules via
attitudes in experlmen'_[al group and qua'_'tat'vecomputing encoder and processing by computers.
snapshot of the teaching process. Experimentgl \yas necessary to provide sufficient signal
model that Ca‘r‘npbel,l’ and Stanley called *right’generator, oscilloscope, rectifier, test circuit
and Kerlinger “good”, with streamlined parallel hoards electronic components and catalog with
group [14] was applied. Working of groups tookgpecifications of digital circuits.

place on the following scheme:

, C. Methods, procedures  and measuring
* C-2, control group consisted of 39 students, instruments

classical work, common lectures, exercises

divided in three subgroups The study applied the Problem test capability,

, initial and final knowledge test and the

* C-1, control group consisted of 14 studentsqyestionnaire for a survey of students in the
classical work, separate exercises ang@xperimental group. Several students did not
lectures participate in all stages because of the inability.

» E, experimental group consisted of 24
students, modular-structured classe
divided into two groups of 12 students

Bujas’'s Problem test of the ability for the

?Jrofession of electrics/electronics/automation had
70 tasks, and was handled for 45 minutes. The
mean value was M = 38.58 and standard deviation
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6 = 10.39. Respondents achieved 46.22 pointseverity of the error. Scoring system was
(equivalent to z - value is 0.735). previously agreed for each task with all possible
variations for correct and incorrect responses. The

The initial knowledge test consisted Of tWOyagts \yere corrected independently twice as in the
parts and it was addressed to all three groups f‘ﬁ‘hal test

60 minutes. Tasks could be classified into six

types: multiple choices, replenishment, comparing, The first part of the initial test (14 tasks, 55
multiple joining, analytical reasoning and points) checked the knowledge of digital technique
synthesis. Winning points were all fully or and electronics circuits, which was prerequisite fo
partially correct answers. Negative points wergnastering of module. There were no significant
included to discourage guessing, depending on tiafferences between groups [Table I].

TABLE I. CoOMPARISONOF INITIAL CONDITIONSBY GROUPS

E —group| C-1 group C-2 grouq] ANOVA / Kruskal-Wallli
1. Bujas’s Problem test (z-score) 0.78 0.55 0.77 0.492, sig.=0.613
2. Overall success mark 3.24 3.19 3.28 F=0.032, sig.=0,969
3. Electronic courses mark 2.73 2.58 2.85 X?=0.36, DF=2, sig= 0.835
4. Pre-test — (known topics, prerequisites) 41.36 2,74 41.71 F=0.156, sig.=0.856
5. Pre- test — (new topic + use of catalog) 10.556 .869 11.21 F=0.611, sig.=0.546
6. All previous elements (1-5) together 36.8 33.3 33.3
(quick cluster - 3 group — percentage of studentsest group)

The second part (8 assignments, 31 pointsfhere were no significant differences between
explored the possible knowledge of the materiagjroups.
that was about to be processed by the module.
Also, there were no significant differences
between groups.

The second part (task 3, 44 points) related to
the complex application and synthesis. Resolution
time was 25 minutes. An example application was

The constructive validity of the test, the tachometer. On the block-scheme students
determined by factor analysis, emphasized thshould have marked the names of the assemblies,
importance of three factors that explain over 50%he number of lines, the type and position of the
of the variance: the knowledge of the signalgcontrol signals. Synthesis was assessed with task
cascading circuits and knowledge of logic gateshat was supposed to explain the schematic work
Reliability of the tests according to the Spearmanef echo sounder (transmitting part, the receiving
Brown formula was a modest 0.69 because of theomponent, display and managing of time
inhomogeneous structure of the test, a smatounting). Students of the experimental group
number of tasks and the effect of guessing. Thachieved a significantly better result.

discriminative value of most tasks, expressed by The third part of the test (3 tasks, 22 points)

fv(\?gmtg(sal?;’ ivr\:a?/vt:/iirhy Egghc'm-ghiniﬁe?gfnzn\gﬁ:attempted to examine whether there was a transfer
cognitive skills in the field of A/D and D/A

because it was about material yet to be process énverters, which was not included in_ the

as well as tasks of the knowledge of the EX-O : _
TR odular-structured classes. Time was limited to 25
gate and periodic signals. Table (tablel) show inutes. There were no significant differences

that there is no significant difference betwee

groups by any criterion. etween groups.
Likert scale of attitudes was used for students

of experimental group to test interesting aspects,

sability of knowledge in realistic problem

situations, the necessary level of independence and

demands of students, the role of teachers and their
The first section (11 tasks, 47 points) assesseaglalifications, possible applications throughow th

the level of factual knowledge, understandingschool year and in other courses and preferences in

application and analysis. Solving time was 3Qelation to the standard teaching. The views were

minutes. Typical tasks included the situation @& th presented in the form of a statement by the Likert

various table of stabiles, differences ofscale, ranging from 1 to 7.

asynchronous and synchronous counters,

definition and principle of shift register operatio

The final knowledge test included topics: flip-
flop, the delay signal, register, shift register,
counter, display, divider, decoder, driver, A/D an
D/A converters.
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D. Preparation of the experiment E. A recording of the teaching process for the

First step in the preparation of the experiment €Xperimental group
after defining the objectives, tasks and research The focus of this recording is directed towards
hypothesis included a choice of schools, gradete aspect of establishing problem dialogue, with
and classes in which was possible to conduct asmphasis on the stage of decomposition of the
experiment. The choice fell on the School ofmain problems in several smaller ones. Therefore,
Electrical Engineering for the sake of severabespite the existence of a large number of teaching
reasons: established curriculum, opportunities tprocess recording protocols such as Flanders, there
connect content from a large number of cases witwere used only some of their elements. With the
one teaching module, having lecturers with enoughelp of their teacher, students were mostly able to
experience in design and teaching ready to accefgllow the development of the project from
an experimental mode that is full of uncertaintyconcept to concrete specifications. Appointed
good laboratory material equipment, existence ofasks were in the zone of proximal development,
well-developed laboratory exercises in the areatill slightly above the current capabilities of
covered by the module and existence of twatudents.
parallel classes of third grade in the same

profession that were mature enough for realization The teache_r skillfully gwded'the_ process 'by
of more complex modules. constant creating of problem situations, at first

verbally and later confronting students with

It was necessary to find interesting relevantinexpected and seemingly contradictory situations
problem for students who were able to realize théhat led to cognitive dissonance. It was obvious
anticipated 12 hours of instruction, compatiblefrom the footage that half of the students were
with the existing curriculum and the pace of theiractive during the theoretical problem solving, and
implementation. It was preferred that theduring the independent practical work almost all of
components (sub modules) could be incorporateghe students were involved, much more than in the
in the other main modules as a complete solutionraditional teaching. It is reasonable to presume
that the knowledge of the related courses that wetlat other students tried to find a solution, tnattt
thought at the same time could be used but alseas not recorded because of slower labor or
that it could provide the preparation of individualsmaller capacity or they didn't manage to make it
assembly for the module in those courses. on time.

We assumed that the acceptable module was The module offered the possibility of extending
anemometer, a device that measures wind speesb the encoder pulses were shaped and driven to
Anemometer is inevitable in the collection of datathe 1/0 port of the PC, counted in time and directl
necessary for the design of wind turbines that arpresented as the speed of wind speed in the digital
the leading source of renewable energy todayand analog form on a computer screen, along with
Regardless of the enormous importance of energiie graphics display of speed change in time.
issues, an attempt to exploit energy background t®tudents really liked that option, and one of them,
animate students remained fruitless, because thegry suspicious of anything new, said that he had
didn't see immediate benefits or usability in their‘the best two hours since going to school”.
gs%r::\rﬁ;t,?r (;[Qrirgagi ev;/,as e?éherHSovE/)(rac\)/zlr? mtheF' Realization of the teaching process with control
simple possibility of using the same device caused 9'0UPS
a great deal of interest. A few of them were In conventional work teaching is delivered in a
sailors, and they knew the meaning of the unit iiorm in which frontal lessons for the whole class
preparation tactics for the race. During thefollow the material from textbooks. Laboratory
implementation of the modules students noticegxercises follow the lectures and are held in
that the main module, after changing encodegroups up to five students with pre-prepared
could be used for device that was even morganuals for students. Manuals provide description
attractive - the car or motorcycle tachometer. of laboratory exercises, a scheme by which the
assembly will be measured, a description of

easurements and instruments, and often the
ppearance of the table in which to enter the
sults. A common mistake with this approach is
e aspiration towards mechanical performance of
large number of exercises that precisely follow
the manual. It typically serves as a source of
prepared information and teachers and students
both don’t participate in its production. For statle
everything is served. He doesn’'t encounter even

Synopsis that defined the key points and th
time required to reach them was designed befo
the realization of the module. In everything elser
the teacher had full freedom, but he was expect ﬁ
to achieve the highest possible quality anﬁa
thoughtful students’ engagement.
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one real problem in the design and manufacture of The main problem of this approach is the
assembly because someone else, usually a teacttendency to perform more and more exercise, even
made it for him. The students were expected tpurely mechanically, without understanding. The
carry out the scheme to connect circuits angroblem is not that such teaching model exists, but
devices, measurement, data processing aridat it is often dominant or the only one in
display. The interpretation of the results is ulsual professional schools.

paternal.
o _ ll.  ANALISYS OF THERESULT OF THE
The effect of exercise is reflected in the fact EMPIRICAL RESEARCH

that the student is "convinced" that the theorética Reliabilit f the final test d b
elaboration of certain circuits is correct and that, "¢'2 "%’ of the mfa;_ _es;, exfpres;et 3|/
the results obtained in individual measuring pointgP&arman-srown - coefncient o interna

were predicted by the teacher or textbook. No self;‘l)lrls'sliency Waf t0'78' The d'SCr:!mr:n%“Ve vz%[lue Off
disclosure or greater intellectual effort of studen?! '@SKS, EXCEpLiwo, was very high. Fercentage o

was included. This result is useful in the begignin COTTECt answers was in the range of 3% to 86%.

of professional student education when it isconstructive validity of the final test was

necessary to master the technique of measurem%ﬁtermmed by the factor analysis (Principal
and data processing, but it is difficult to expeccOMPONent Analysis, Varimax rotation). The most
that the student, accustomed to such work, will pinportant —factors — were  registers,  then
able to independently design a complex device/Nderstanding of the device block schemes, A/D
Laboratory work has the potential in developingtOnVverters, counters and their application and
methods that are similar to scientifically onesnor Circuit delay.

the process of provoking curiosity and motivation  In the overall factual knowledge there was no
of students, but working with the constructedsignificant difference between the standard and

model students do not recognize its benefits iBtructured-modular way, although the
their private and professional life, so theirexperimental group (E) was significantly better
motivation is low. than the large classical groups (C-2) [Table II].

: : Group size had greater impaef = 0.032) than
Why has this way of teaching managed toreatment 1§°=0.002). This confirmed the

maintain in technical courses of many technic thesis H

schools and colleges? This approach certainly ha§/POtNesIS It

a number of technical advantages: the timing of In the synthesis and application of acquired
exercise realization can be accurately predictetknowledge in more complex tasks, the
students can study them in advance, and thexperimental group was significantly better than
necessary theory for understanding is included ipoth control groups. Treatmeng?(= 0.065) had
the exercise description. This approach isnore significant contribution than the group size
economical because large number of students c&¥=0.044). In this way, the hypothesis, Mas
use small number of models. This approach allowsonfirmed.

teachers casual work, without the possibility of

unpleasant trip into the unknown, failure model is

simply replaced by backup.

TABLE Il.  TWO-WAY ANALYSIS OF VARIANCE AND QUICK-CLUSTER BY GROUP ON FINAL TEST

E- group C-1 group C-2 group F-test (sig.) TREATMENT GROUP SIZE
F-test (sig) n? F-test (sig) n?
Facts 23.04* 21.93 18.27** 0.064 0.681 0.002 0.133 0.032
Application, synthesis 11.17* 6.93%* 3.89%* 0.000 0.031 0.065 0.078 0.044
Transfer to A/D & D/A 6.61 4.86** 8.14* 0.040 0.212 0.022 0.019 0.077
% students in best group 66% 29% 29%

Comment: * - significantly better group (p<0.053,significantly worse group (p<0.05)

In knowledge of the A/D and D/A converters did not happen. Hypothesis Mas not confirmed.
the best result achieved large group of classieal Another analysis confirmed the superiority of the
2, which was significantly better than the group Cexperimental group. Quick cluster analysis showed
1. It is important to note that all groups started that 66% of students in the experimental group and
adopt this material in the same conditions and i29% of students in control group belonged to a
the same, standard way. Certain degree of transfeest group.
of cognitive skills was expected to be acquired in
modular teaching in the experimental group, but it
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Multiple regression analysis showed that theas application in new context or synthesis
score of electrical courses was influential(creation) in favor of structured-modular approach
predictive factor for all three components of thethat was applied to students of experimental group.
test. Contrary to expectations, problem test halt showed significantly greater effect of treatment
three times weaker influence, even in the tasks dhan the effect of group size. The transfer of
synthesis and complex applications. complex cognitive skills in new material that was

. : : , cultivated in a standard way didn’t occur although
Attitudes about their experience with the.¥ was expected.

modular classes were presented in the form d
statements, and students of the experimental group Students questionnaire of the experimental
expressed their agreement or disagreement witiroup showed that students in structured-modular
Likert scale ranging from 1 to 7 at the end of theapproach strongly emphasized interesting work,
realization of the module. expressed greater interest in the problems that
merged from real-life context and felt that they

ad raised their own level of proficiency in

oblem solving. They observed the changing role

Students strongly emphasized that the work h
been interesting (average score 6.42), that aatjuir
knowledge had been associated to real proble srf

. i , teachers toward more advisory role, also they
E)E;(t)r)]eamngeﬁcgg (gsr%;t)er ability to solving IorObIernSnoticed that they were striving to more

independence and would like to use this approach
Also, students slightly agree that such approacim other courses. Students are careful in assessing

is possible in other courses (5.11) and that othdrow much it is really feasible.

teachers are trained for such work (5.11). They

completely noticed teachers’ changed role (6.53). Isolated or overlapping materials are frequent

consequences of teachers’ closure in narrow
They consider that students need to be moreoundaries of your profession. Structured-modular
independent (5.74) and that this approach requirepproach is interdisciplinary and it naturally
more of their work (4.32). This problem-basedintegrates content from various scientific
modular teaching students find better than theéisciplines. This requires adequate training of
classic one (5.26), suggesting that it should b&achers and the tendency to work in a team. This
introduced gradually from the beginning of theneeds to be nurtured during prospective teacher
school year (6.68). studies rather than focusing exclusively on

The survey analysis confirmed the hypothesi?monomous action.

H, that students were more prone to modular-
structured teaching than the classic one. [1]

[V. CONCLUSION

Instead of a one-way flow of information
typical for frontal teaching, constructivist-orient
teaching techniques are collaborative and two-w.
and turn teachers into "travel guide for info
sphere.” Successful dealing with the challenges 4]
the real world, typical for industrial training,
becomes more represented in school educati%%r)]
through emphasizing competencies rather tha
factual knowledge. For the sake of students
preferences to learn in real context and easier
integration of new concepts in students’ concept@]
network it is justified to use initial introductioof
thematic units. Specialy suitable framework for
such approach is modular-structured teaching.  [7]

(2

Empirical research on the module Anemometer
/ Rev counter in the Digital Electronics course has
confirmed the effectiveness of structured-modulagg
approach. For the acquisition of factual knowledge
size of the group showed significantly greatei9]
effect than adopted structured-modular treatment
compared to standard lecture followed byl
laboratory exercises. Significant difference was
shown in dealing with demanding situations such
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Abstract - The aim of this study was to observatiorthe e assistance in the search of information and
level of ICT knowledge and skills among the student data-bases:

population at the Faculty of Transport and Traffic T . .
Engineering. How would we have contributed to raisig » the communication with the expert in the
ICT skills of students. The main task is to establisha given field;

methodology improvement and harmonization of : ; .
curricula with European standards and the needs the text processing and work with the tables;

Faculty of Transport and Traffic Engineering. The function model of complex system
simulation, with the goal of understanding the

gg%vr\:ﬂ‘r?i;tionTe|§11r-10Igg;rensp?:tgr?w(ggtsencig]sf?rlml'aﬂr?(r)]wle?jrgjcje, system operation.
IT skills. 2. Group teaching and instructions;
I.  INTRODUCTION e e-mall communication (student,
The students at the Traffic science Universities teacher, parent)
are expanding their knowledge of the Information « program support for the presentation of
and Communicaiton knowledges (ICY through the work results within the group work

the subject of Computer science, at the first ypéar

the study. The students are achieving their basic *  video presentations

knowledge in this field during the primary and * program support for the video
secondary school education. The goal of this conferences for the distant groups;
research is to monitoring the ICT knowledge of e Communication within the
students, which have been achieved during the unapproachable locations.

primary, secondary school and university
education, to increase the level of ICT studen{h
competence at the higher level.

Which ICT competences should the students at
e universities for traffic sciences acquire, dgri
the Computer science courses? Should the

The ICT student competence needs to bemphasis lay upon the improvement of their
synchronized with the European standards (FCDLgeneral IT competence, or, should the pedagogic
Finnish Computer Driving Licence and ECDL-work basis lay on the specific computer science
European Computer Driving Licence) and thecompetence?
courses of professional computer science

education, in the field of traffic science. One of the most significant pre-conditions,

enable students to achieve specific IT knowledges
The appliance of ICT technologies in thein the field of traffic science, is that the stutien
system of education could be divided in twoshould hold the previously achieved knowledges in
groups: the field of computer science. The informatic
1. Individual teaching and instructions literacy, which the stud(_ants acquire during primary
and secondary education, as well as during the
» Practice and repetition at the knowledgendividual education. The equipment at the
and skills acquire; computer labs, usage of adequate study books,
software legalization and the teaching personnel in
the primary and secondary school education are the
1 \CT- Information and communication technologies key factors which have the influence on
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achievement in basic ICT student competencies. Some IT contents need a longer time to learn,
European Commision started the initiative foras they need the time to revolve and discover the
improvement of informatic literacy in Europe in knowledge through engagement of various
1995. The document, titled “European frame forcognitive abilities and creative-critical approdoh
the key-competencies” has been created a result lelarning. In  such manner, the students are
this initiative. It has an important role in raigithe  achieving the high-level knowledge which would
informatic competencies in European countriesnot be easily forgotten, which is easy to structure
This document also helped to achieve a standard wfto the existing cognitive schemes, and which is
the informatic competencies and knowledge®asy to use, transform, and apply in the different
(ECDL-European Computer Driving Licence) asprofessional subjects which are requiring IT
well as to adjust the education systems in the Enowledge.

countries. As a part of the reform of primary and

: o : We could conclude that the informatical
secondary education, Ministry of education Ofl'teracy, with reference to the raising of ICT

Republic of Srpska had earmarked a significan
funds for equipping the computer cabinetsfﬁgxﬁéﬁgces of students, represents one system on

teaching personnel education and forming o
school information systems. The investment had an . RESEARCH
objective to enable the creation of better condgio

for achieving the basic ICT competencies for thi
students of primary and secondary schools. Th

represents important imput level to raise the ICT
knowledge among the students at the traffic scienc’
universities. The research was divided into three parts:

The research is based upon the monitoring of
T knowledge among the students, which the
udents achieved during the primary, secondary
d university education.

e The first part of the research or primary
[I.  ACHIEVING THE ICT KNOWLEDGE AT THE research [2]. Analysis of the ICT

FACULTY OF TRANSPORT ANDTRAFFIC competencies of students at the

ENGINEERING “beginning” of the semester. ICT
Due to the long interval of teaching competences of students acquired through

. o . secondary education.

Informatic” through the primary, secondary and ,
individual education, the questions for the need of * The second part of the research. Analysis
realized lessons in IT at the traffic science of the ICT competencies of students at the
universities, have been imposed? The assumption ~ “end” of the semester. ICT competences of
is that the students have achieved necessary ICT ~ Students acquired through university
knowledge to be able to attend the lessons at the ~ education (extended part of research).
traffic science universities, and that there is no « The third part of the research. Comparative
need to raise the student ICT competencies at the analysis of the ICT competencies of
higher level of knowledge. students at the “beginning” and “end” of
semester. Monitoring of the ICT
competencies of students within one
semester.

Upon organization of informatic classes at the
the Faculty of Transport and Traffic Engineering,
the question is imposed, if the general educational
model for realization of informatic classes should To determine the ICT knowledge of students, it
be used, or traffic science universities shouldenakis necessary to analyze the student achievement
the education models, which are adapted for thetturing the secondary and university education,
personal needs. with the insight in the IT subjects and grades.
These grades should serve as a diagnostic

from the point of view of beforehand developedparameter. Due to the data transparency, the input

methodologies, could have larger significance iﬁ"‘tn% ot’tpﬁt tets)t of dSk'”S and knoa/vledgef cf[';]
the matter of value, than the effects by itselfS'UAENIS has been dong, In accordance fo the

presented through the number of (ESPB- Europea?ﬁdU(:a.t'c’n""| informatical modules and rules
Credit Transfer and Accumulation System) points!0/10Wing the logic of knowledge tests.
results of learning, or, quantity and quality of The students have been tested through two tests
achieved knowledge, respectively. We must takef same structure. At the beginning and end of the
the fact in consideration that the student achievesstudy of ,Informatics* at thé=aculty of Transport
part of the IT knowledge through the individualand Traffic Engineering.Tested by multiple-
activity (Internet, social networks). choice questions, which were used in order to
check the informatical knowledge and skills. The
test-questions have been formed out of the

The process of adoption of IT knowledges,
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European standard data base (ECDL-European The goal of these tests was to present the
Computer Driving Licence). Students are tested &nowledge and skills as an aggregate (informatical
the beginning and end of the semester. competencé) achieved from students in their

» First test (Test of Knowledge) has beerP €V1OUS and university education.

realized in the classic maner. The task was We have acquired the following data through
to determine the informatical knowledgethis research: demographic information about the
among the students, in accordance to thetudent gender, the information about the structure
European standard. of high schools, the information about the

« The second test (Test of Skills) has beefchievement of students, in a form of final grades

realized as an online test. The task was t§" high school and university, the information
determine the informatical'skills among the@bout the results of tests of skills and knowledges

students, in accordance to the Europea [l information, acquired through the research, has
standard’s. een presented in the following diagrams.

ne of the basic parameters, which were use According to the demographic information
to e?/alu:te tr?e infsorsz)iticaI Enovsvledgec andeskﬂls i rdelatgd to the student gender, 127 students took
a system of measurement of the achievemnt qrart in this research. Out of this 64% were male
students, where the concept of ,measure@Nd 36% female students. The larger number of
represents a certain standard, which has been uggg'e Population is also noticeable at the Figure 1.
to examine the level of ICT knowledge and skills! '€ reason is that the research took place at the

of students attending tHeaculty of Transport and —aculty of Transport and Traffic Engineering
Traffic Engineering where we have a significantly higher level of

registered male population among students.

To evaluate the variable informatical Therefore, such gender ratio is expected.
parameters, we have used a different measure

instruments. One of the measure instruments used
to make a poll among the students concerned their
final grades achieved in the secondary school and
the type of the school they attended

= Male
= Female
64%

IV. METHODS

The target group is consisted of 219 students,
which are attending the first year at thaculty of _ _
Transport and Traffic Engineeririg DObOj, as a Figurel. Demographic structure of students.
part of the University from East Sarajevo. The

students are registered for the 2013/2014, a‘n‘!‘.{udents at théaculty of Transport and Traffic

which are attending the ,Informatics* course forEngineeringand gathered the information about

the first time. The target group falls under the, "o orire of obtained high school level, as
category of intentional sample, and is consisted Oi;mwn in the Figure 2 ’

the group of 127 first-year students at feculty
of Transport and Traffic Engineerimg Dobo;j.

Using poll-techniques, we have polled the

The target group represented in percentages,
represents 57.99% of total population. Therefore,
we can use the sample in the further researches as
a valid one.

® Traftic High School
m Vocational High Schocl
Gynmasium, High School

Econouic High Sclool

The variables in this analysis are represented in 6%
the data acquired from two Tests of Knowledge
and two Tests of Skills. Finally, four tests of
knowledge and skills the beginning and end of the
semester. The third variable represents the
achievement of the high school students in the As an indicator of the student achievement in
field of informatic, as part of final grades (Avgea the field of ,Informatic* throughout the high
grade in high school ). The fourth variableschool has been taken the average final grade from
represents the achievement of the universityhe informatical subjects.
students, as part of final grades (Average grade in
faculty ).

Figure 2. The percentage of obtained high schoptté polled
students.

2icT- competencies
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As an indicator of the student achievement in Total result of the tests (IT knowledge and IT

the field of ,Informatic” throughout th&aculty of

skills) at the beginning and end of the semester is

Transport and Traffic Engineerirttas been taken shown in the Figure 7. and Figure 8.

the average final grade from the course of

Lnformatics”.

The data collected through the tests (Test of
Knowledge and Test of Skills of the beginning of
the semester) have been displayed percentual, as it

is shown in the Figure 3 and Figure 4.

Test of Knowledge

83%

= Fail
Pass

17%

Figure 3.The percentage of students success & #r@owledge test
of the beginning of the semester.

Test of Skills

76%

= Irail
’ Pass
24%

Figure 4. The percentage of students success taghef IT skills of
the beginning of the semester.

Total

63%

= Fail
Pass
Partial Pass

32%

Figure 7. Total percentual succesful pass gratieeateginning of the
semester.

Total

83%

= IFail
Pass
Partial Pass

9%
8%

Figure 8. Total percentual succesful pass gratieeagnd of the
semester.

The information obtained through the research
have been processed, using standard software tools
and they have been analysed using statistical
methods.

V. RESEARCHRESULTS

The data collected through the tests (Test of A primary research [2] is described the analysis
Knowledge and Test of Skills of the end of theof the ICT competencies of students at the
semester) have been displayed percentual, as itheginning of the semester.

shown in the Figure 5. and Figure 6.

Test of Knowledge

83%

H Fail

Pass

17%

Figure 5.The percentage of students success & thewledge test
of the end of the semester.

Test of Skills

91%

E—

H Fail

Pass

9%

Figure 6. The percentage of students success taghef IT skills of
the end of the semester.
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The first part of the research

Analysis of the ICT competencies of students
at the “beginning” of the semester. ICT
competences of students acquired through high
education.

High school

46%

4%

mExcellent ®Very goed = Good

Figure 9. Graphical view of students IT knowledge skills at the
beginning of the semester.

The descriptive analysis has been made over
the collected data and the results are shown at the
Table I.
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TABLE | DESCRIPTVESTATISTIC XY - covariance between variableest of
Average Knowledge -Average grade in high school and
Test of . A . .
Knowledge Test of Skills| grade in high  Test of Skills - Average grade in high school
school . .
Valid 128 127 128 XX — standard variable deviationTgst of
N Vissing ) ) ol Knowledge and Test of SKjlls
Sthgfrgr = 24,898 20,457 4,388 Y - standard variable deviatiomAerage
Mean 0,3159 0,381 0,049]  grade in high schopl
Median 25,000 21,000 4,330 -
Std. Deviation 3573 4294 0.553 Thle _ res.ults]c obtal_nei)(? thI’Ol:Igh the Pearsons
Ninimum 16,000 8.000 3.000 correlation test for variables are:
Maximum 35,000 27,000 5,000 Test of Knowledge - Average grade in high
school
TABLE Il. K-STESTRESULTS
-1<-0,040<0
Average Test of Skills - Average grade in high school
Test of Test of | grade in
-1<-0,099< 0

Knowledge| Skills high . . .
To be able to determiune if the correlation

coefficient is statistically significant (differeras
N 128 127 128 Zero), we need to make further tests, using student
or t-test. The hypothesis for correlation coefintie

school

Mean 24898 20,457 4,388
Normal test are:

Std.
Parametefe 3,573 4,294 0,553 HO:r =0

Deviation

Absolute 0074 0121] 0,209 H1:r#0
Most Ext . . . .

OSLEXIeME L ositive 0074] 0064|0204 The tfunction calculation is performed in

Differences , accordance to the Equation 2:

Negative -0,074 -0,121| -0,209
Kolmogorov-Smirnov Z 0,840 1,360 2,370

. . N-2 2)
Asymp. Sig. (2-tailed) 0,481 0,050 0,000 t=r >
1-r

a. Test distribution is Normal.

b. Calculated from data. Since i{= -0,4456 is a value for a correlation

. . . variable coefficient (Test of Knowledge - Average
The distribution normality has been done USiNgyrade in high school), ang=t-1,1141 is a value
Kolmogorov-Smirmnov (K-S) test. for correlation variable coefficient (Test of Skil

Based upon the results shown in Table lIAverage grade in high school).
where the KS tests results for variables are larger

distribution for all three variables is normal. 3

We have examined the link between the t=1,96 for the 95% confidence
variables, using the correlation method (Test of
Knowledge , Test of Skills and Average grade in

high school ). To be able to examine the normal DF=N-2 3)
division of research results, wehave used the
Pearsons correlation coefficient. Since the values ind § are lower than tabellar

. - . values (§ we can accept the HO hypothesis in both
Since the standard deviation and covariancgsses and consider that r = O

between variables are apparent, than we can use

the Pearsons correlation coefficient in accordance Based on the correlation test as well as
to the Equation 1, significance test, we can say that the dependence

between the input tests and the average high-
school grades is negligible.

Iy (1)

0,0,

r= The input knowledge and skills tests (at the

beginning of the semester), as well as the average

where the values are: grade in the informatical subjects in high school
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could be used as a valuable evidence o = High School
informatical competence of students, before they ™
start their lessons at The Faculty of Transport ang « - ratticEngincermg

Traffic Engineering in Dobo;.

Based on the input tests results and the high
school pass grades, we have obtained th
following conclusions.

We can confirm the HO hypothesis, that the] ..~
student informatical competences at the first yeal
of studies at The Faculty of Transport and Traffir‘l‘
Engineering in D_ObOj are not SatISfymg the Figure 11. Comparative analysis of the ICT compstenof students
competences defined by European standards, at the “beginning” and “end” semester.
whcich we have demonstrated through a number
of statistical analysis. The insight in the pregou ICT competencies of students are displayed in
statistical analysis could help us to make dahe form of student achievement on tests of
conclusion that there are no statistically sigafit knowledge and skills at the beginning and the end
correlations between the average grades from thef the semester. The achievements of students we
high school and input tests. have shown using a five-point scale (Excellent,
Very good, Good, Satisfactory and
Unsatisfactory).

A secondary research is described the analysis
of the ICT competencies of students at the end ctggf;a
the semester. ICT competences of studen
acquired through university education (extende
part of research).

Excellent Very goad

The second part of the research

The achievements of students described on the
sis of their score in high school. Ranged in the
Werval score excellent, very good and good.
hile, achievements in the faculty are not
dispersed and presented the Gaussian curve
Faculty of Transport and Traffic Engineering (Figures 12) Ra‘tlng Scale at the UniverSity range
from excellent to unsatisfactory.

’. 0 Figure 12. and Figure 13. compared the results
1% / of tests of knowledge and skills at the beginning

(before) and end (after) of the semester.

=Excellent = Very good = Good  =Satisfactory = Unsatisfactory Knowledge
110
Figure 10. Graphical view of students IT knowledge skills at the 122 /
end of the semester. 32 i

ICT competencies are shown over the final w /
score of the students achieved at the end of the © — ] —
semester. The achievements of students we have 20 )\\'/7’\-
shown using a six-point scale: Excellent, Very PR —
good, Good, Satisfactory, and Unsatisfactory. R A
Because of easier presentation of the resultseof th °oF S

achievements of students at the beginning and end
of the semester is done equalizing scale. In Figure Figure 12. Comparison of the resuits of knowledgest at the
10. we can observe that the greatest number of beginning and end of the semeser.
students on faculty has a very good 22%
achievement and good 35%. What shows us thg{u
the ICT competencies of students at the end of tt]xﬁ
semester uniform compared to the beginning of the
semester. ICT competencies of students we raised
to a higher level at the univesity education.

From the graph Figure 12. shows that most
dents are not learnig basic IT knowledge in
gh schools.

The third part of the research

Comparative analysis of the ICT competencies
of students at the “beginning” and “end” of
semester. Monitoring of the ICT competencies of
students within one semester.
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on-line assessment of studentSurricula are
supported using the appropriate textbooks.
Monitoring curriculum in the form of evaluation
and self-evaluation is done for the purpose of
further raising ICT competencies of students on
the Faculty of Transport and Traffic Engineering
in Doboj. Implementation of value system, in
order to control future steps in organization of
future IT education and to accomodate the IT
education to the needs of ThRaculty of Transport
and Traffic Engineering

Skills
110
100
920 /f
80
o /
60 /
. A
/ —+—before
40
0 / —l-after
20 ./ /\\K-i
10
ol e o I
s > \
0 4 & @&’d
P%3 & ’)-Qs ,b")
s R

Figure 13. Comparison of the results of skillsgestthe beginning
and end of the semester. [1]

From the graph Figure 13. shows that most
students are not learning basic IT skills in high
schools 2]

VI. CONCLUSION

Based on the results obtained from primary and
secondary research, we can conclude that the ICT
competencies of students on theaculty of [3]
Transport and Traffic Engineeririg Doboj after
listening to the course "Informatics" within one
semester raised to a higher level. The reasons for
raising the ICT competences students can justifil
the use of teaching syllabuses which are compliant
with IT standards of the European Union.[5]
Implementation of the course "Informatics" at the
university level is based on the introduction ofjg
new methods of modular teaching. In teaching
computer science are implemented modern
technology in the form of educational portals and

33

REFERENCES

V.Bandur, “Kriticko preispitivanje vrednovanja radaenika i
njihove participacije u vrednovanju, uCinioci i indikatori
efikasnosti i metode unapfiganja osnovnog vaspitanja i
obrazovanja” (ured. M. Ratkov), Beograd: Zajednica
Uciteljskih fakulteta Srbije, 1997.

I'. Jaymesan, I'. JoranoBuh, CaobGpahajuu dakynrer-/1060j,
»Analysis ICTKnowledgeOf Students: Faculty Of Transport
And Traffic Engineering,' Mehyrapoaua koudepenimja ITRO
CONFERENCPE®, University of Novi Sad Technical faculty
“Mihajlo Pupin* Zrenjanin, Republic of Serbia36opaux
panosa, crpana 146, COBISS.SR-ID 287020807, ISBN 978-86-
7672-225-9)ynu 2014.

European commission, Directorate-General foudadion and

Culture, Implementation of "Education and Training 2010"
work programme Working group on Basic skills,
entrepreneurship and foreign languages. ProgresporRe
November 2003.

Mcclave T. James and Frank IDiétrich II: Statistics, Dellen
publishing company, San Francisco, Collier Machilla
publishers, London, 1988.

G. Petty ‘Moderno obrazovanfe A Practical Guide. Vilnius:
Blackwell, 2007.

Lj. Baki¢-Tomi¢, M. Dumari¢ “Odabrana poglavlja iz
metodike nastave informatike”¢iteljski fakultet, ISBN 978-
953-7210-65-6, april 2012. godine, Zagreb.



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

MOODLE - TOOL FOR E-LEARNING

UDC: 378.6:656]:007
Review Scientific Paper

Olivera Iskrenovié-Momeéilovié, Boza Miljkovi é

Faculty of Education, Sombor, Republic of Serbia
olikaisk@yahoo.com

Paper received: 8.10.2014.; Paper accepted: P8142.

Abstract - E-learning is a broad term that includesthe use
of information technology in education. It is now
increasingly encountered in practice. Among the man
software for e-learning allocates to Moodle. He i® good
solution for the production and maintenance of onhe
courses through the Internet. There are a number ofjood
characteristics: free, adaptive, transparent, simp
navigation, content and visually well-connected.

Keywords: e-learning, moodle, learning

Moodle is an acronym for Modular Object-Oriented
Dynamic Learning Environment (Modular Object-
Oriented Dynamic Learning Environment). To
serve,Moodle needs to be installed on a web server
that supports PHP ar®QL [2]. Able to workunder
Windows, Mac and Linux operating systems.

Moodle project is always focused on providing
the best tools educators, so that they may baiter t

create and manage online courses. There are many
. INTRODUCTION ways in which it can be usédoodle. It can be used
for hundreds of thousands of students, but also can
Moodle is a software package designed to crealge e for the primary school. Many institutions
websites and courses online. It is a globalge it 55 4 platform to implement online courses,
development project designed to support teachingiie some use it purely as a substitute for direct

via the InternetMoodle (Fig. 1) is an open source .gniact between students and teachers.
software that is also known as a virtual learning

environment (Virtual Learning Environment - VLE)
[1]. This program can be purchased and used for Il MOODLE USERS

free under the GNU public license. This means thi Moodle users are students, teachers and
Moodle is copyrighted, but its users are free tcadministrators of the platform. All have their orgle
copy, use and modify if they agree to certain termrdepending on the role they perform (Fig. 2).

and conditions. These conditions are:

We decide who gets in and does what in our courses
un ..and for that reason we have roles:

Admincan do,  Teacher can do, see R

see & edit & edit anything in swdemcan do, see
anything on their course seditincourse as

the site
assigned by teacher

= " =% Permissions for parent
' or any other role can
Guest can only look be specified...
in to parts allowed .

Figure 2. Moodle users

e providing programs to other users,

» original license and copyright must not be
altered or removed,

* the same license must be applied to other
projects stemming frorvloodle.

Administrator has the most important role. He
has all the rights management system, such as the
creation of new courses or edit existing ones, add
new users, ... Administrator also maintains theeser
it is installed orMoodle.

Creator of the courseis the most important role
among the speakers. He is responsible for the

Moodle has become very popular amongcreation of new courses, but it can not change the
educators around the world as a tool for creatingxisting courses. He assigns course teachers and
dynamic web sites for their students. The wordietermine their order. Can some teachers to réfuse

Figure 1. Home page Moodle
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edit courses, and in some cases you can cut tifem d) Interactive contents
Creator of the course may appear as a teacher. In addition to resources, Moodle uses activity

In Moodle anyone can be teacher, if his face (Fig. 3), which are interactive materials. They
with the appropriate law (administrator or the tnea belong to the advanced techniques that allow
of the course) is assigned to a course. Basedi®n ttrainees to interact with the teachers, with aesyst
and the face, which is normally the attendant sghifor learning or teaching materials themselves.
can be assigned to the course as a teacher. Teacl
regulate and maintain the courses individuallysoaa Tnoodle

Yoo um bgged i e L (gt}

group. First of all, the teacher adds new mateiial Bl it~ osun s -
regulate their visibility and use. e -

Tutors are teacherss, who can not regulate rate
or to add teaching materials and assignments
trainees. They evaluate the work of student:
accuracy tasks that the participants uradilia, @sd
have the ability to review student evaluations.

) chat 0 2007020200
7 croice 0 2007020200
§ Database (] 2007022601
& Forum o 2n07az0znz
4} Clossary 0 2wz

I
;
e
B
¥
El
2
"
&

|} LAMS 0 anorez0z0
3 Label o 2007020200
20 Lesson o | =0

Student processes of teaching materials, as the e . : .
already have available, execute the given tasks a =~ e e
solve testpve exams. e TR

Guest is a visitor who is not involved in the
teaching process, and he is allowed to join a eours Figure 3. Moodle activities

He can not stay a long time on the course, but can Assignmentis an activity that is done outside of
only view mode course. Administrator or the creatofoodie, offline. Course participants can see yadatak
of the course to decide whether a guest to visit thon the front page of the course, and when you click
course or system. on the name of the task you will see what the teach
wrote in the description. Description contains the
. MOODLE CONTENTS subject, method and time of preparation task, and
Moodle is an application for creating and detalvljs on how teaching and assessment. When
maintaining courses on the Internet [3].Y&VISi task, the task of the_ teacher asks the stude _
Development of e-learning courses and theifne site. The teacher reviews and evaluates the job

delivery to students is very easy and simple. Risr t d0ne polaznikov work.

purpose we use the already existing teaching Choice is a tool for the resolution of a disputed
materials.Moodle provides the ability to organize issue. It is a response to a question that theestad
the learning process, to analyze the teaching ngntecan give only one correct answer. The result can be

but also to assess students. shown to everyone on the course or just certain
_ students and teachef@hoiceis a fast and good way
A) Static contents of getting feedback from the group.

It is very interesting the use of a different use patapaseis activity, which is rarely used and is
Moodle the static material, which can be used bXJsed for storage (storage) of data in a certaim fdr

the participants without interaction with them. 5)5ws more people to add data to a shared resource
Although it is called static, these materials cater B
it so dynamic. Journal writing each student separately and can

L . be seen only author and teacher. It is created for
Caption is text or image on the home pageparticular course, and it is hard to switch to heat
Special sign a summary that describes the topic ‘%he teacher can determine the topic that will be
the course. attendant to keep a diary, and the time limit waithi

Web pageis on the web page, but that page igvhich the student can create it. In the journakeekc
created within the course and includes text, imagetext can be entered and pictures.

hyperlinks and other multimedia elements. Lessonsare for courses for students. They appear
Link is a link to a directory or a separate wepn certain order and contain questions at the end.
page off course. There is a jump question which assesses student

. . . understanding. The correct answer to this question
Course directory is a directory that stores a goeg, 3 false or returns back to a page for makeup.
variety of teaching materials. lesson one can determine the time spent on a
particular topic, and the success of students joig.to
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Question bank C) Social contents
Citegory: B o] s In addition to all the above mentioned activities,
i there are a few that allow communication between
7/ Display questions from sub-categories too students and teachers. These activities are usually
[1 Also show old questions .
[71 Show guestion text in the question list used fOf peer and group Iearnmg-
Create new guestion: Choose - . . .
Cria Forum is form of asynchronous communication
No questionEaicisied between teachers and students. Posts on this forum
Essay are durable and can be re-reviewed, and it is not

Matching

Embedded Answers (Cloze possible for synchronous communication.

S
e Chat is a synchronous form of communication in

SOOI ... o which the speaker directly answer the question of

_ o students. Chat creates room where participants can
Figure 4. How to make quizzes in Moodle talk in real time (online). It is a place where the

Quiz (Fig. 4) contains various types of questiongoarticipants agreed, to exchange views and
that can be prepared from a Variety of Courseﬂ;l_‘lformatlon. Of partlcul_ar Concern_ IS. the Safety of
Questions can contain text, images, sound or viddbe chat, which is achieved by within a room can
data. Quiz is a good way to test participantscommunicate only students of a particular group.

knowledge, but a complex and challenging task for pjctionary is a very useful activity, which

teachers.Moodle contains a flexible and efficient allows you to create a list of concepts that sttlen

system for creating tests and everything is mucgnplement and correct. Because of this, a powerful
faster and easier. The following tests exist in Meo vocabulary the means to group learning.

[4]:

Moodle provides a wide range of questions:

Wiki page is an activity for teamwork. This page
short test at the end of each lesson, allows participants to work together to create & we
timed test, page, adding and changing content. Wiki does not

test as a tool for learning, which allows thedelete old versions of the pages, so you can qguickl

student fits untl you reach the correctCOTect errors.
answer,

test a questionnaire / survey, which does not IV." LEARNING USING MOODLE

affect the assessment of students, but it is Design and development bfoodle is guided by
important for teachers. a philosophy of learning and thinking, which in
theory is abbreviated as social constructivis (B)g.
Social constructivism means the belief that people
multiple choice — one or more correctlearn best when they actively serve the teaching
answers, materials so as to create new materials and
communicate with others on these materials [5].

true/false — the student chooses one of th’13’his theory is based on four major concepts [6]:

two options,
short answer — a student enrolled in a word or ®  constructivism — people actively construct
phrase in response, new knowledge through interaction with the

environment,

constructionism — learning is particularly
effective when you construct something for
others to experience,

» social constructivism— extend the ideas to a
group of people who construct each other,
creating a common culture with its own
meaning divisible,

» related and individually — this idea further

numeric response — student to enroll,

calculation — teacher enters a formula with
variables, which are later replaced by
numbers

pairing — since | asked questions, given the
list of sub-questions with a list of correct
answers and the attendant need to mentally
respond to each question.

Survey is pre-prepared form that was created by attempts to examine the motives of
experts to help teachers learn about their students individuals who participate in the discussion.

On provreava current state of the course or
preferences of the participants.
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"R e numerous tools for communication and
‘ collaboration,
lspacdon Interaction + create a vocabulary of technical terms,

with fellow Sweeertna \yith content
students

* system management - backup, statistics,

vy O e ! approaches
Climate Content ) ) )
ot /  a comprehensive system of assistance in
nteraction with 3
teachers . exporting classes.
\ / One of the great feature d¥oodle is its
Figure 5. Moodle social constructivism extensibility. There is a huge variety of actistithat

, . , an be added in the form of so-callédbodle
Teacher in the production of materials usedy,q e With the addition of modules can facilitate
HTML editors on the site. Each teaching a wholgng creation of mathematical formulas or easier to
can add media files, and the author can edit al |essons in chemistry from the module that alow
existing layout among multiple selected. Contenfyining of chemical formulas. There are modules
can be displayed depending on the date and thea enable the delivery of tests on mobile phones
possibility  of - publication ~ more  important g qents, inserting flash files, creating multiple

announcements related to the course. Calendar maynies of courses and many others. Each module wil
contain links to external sites or some other eszent be additionally installed.

Group members are added manually, so the

group can be assigned to a material. The teacher ca V. CONCLUSION
see the number of visits each page (date and time ~
first and last login participants in the system &mal
time spent in the system), a graphical represemati
of the time spent on each page of content for eas
user individually, and may have more than on
course of public and secret forums and see ¢
discussions and messages of each user.

Moodle is flexible and fast free software
solution, which supports two databases: MySQL
and PostgreSQL, for a large number of languages.
The popularity of this tool is based on a simpld an
quick installation, low demand for computer
resources on which they are running, simple
integration into existing systems and logical
Check students' knowledge enabled the creaticinterface for students and mentors.

of multiple-choice questions, matching questions
issues with replenishment, issues with self
enrollment response and so on. Each test can lin
vrieme resolve and define the score for all attemp
and can collect user points from multiple exams
Users can attach their tasks as file.

Moodle has quickly gained popularity among
teachers because of their adaptability and
pedagogical foundations of an academic
environment. Although there are fewer possibilities
of commercial software solutions, can meet a large
number of users because it allows them quickly

Moodle provides teachers a full computationa/mastering tools.
support for the organization and implementation of
on-line courses. Some of the important features of REFERENCES
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[6] M. Muslin, Vrednovanje sustava €anja metodom eksperimenta,

tests, Prirodnoslovno-matemati fakultet, Svediliste u Splitu, 2011.

e monitor all user activity, [7]1 D. Milanov, I. Berkové, V. Jevtt, V. Burn&, Use of Moodle
platform in corporate e-learningYU-INFO confernce and
exhibition, Kopaonik, Serbia, 2013.
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Abstract - The education and training of military Cadet gains a degree of Traffic Engineer and in
pilots is a very long, complex and expensive proces addition to a Diploma, a cadet is also issued @aith
One of the methods how to improve this process and Diploma Supplement, which means the cadet’s
make it more economical is wide use of commercial competences for professional Air Force pilot. This
software tools, especially in the first phases ohé s the reason why the path to be an Air Force pilot
military pilot education and training. The scope of g very complex. The whole process is very
applied software tools is wide, starts from the demanding for cadets and their professors and
software used in psychological selection, and jnstryctors. The study is divided in two main parts
continues with simple flight simulators, broad ran@® g first one which lasts five semesters is redlize
of interactive learning training materials and some in the Military Academy headquarter which is
L?rlirmar;)f d225?{)2'2930%8?(1;?;@;:; gigerg‘gkof situated in Belgrade. The main goal of that phase i

: . : theoretical preparation for the upcoming flight
commercial software in the preparation phase of the training in a[r)1 aiijrbase near Belgrad% Thisgphage is

ilit ilot educati d training. . . ’ :
miitary priot edication and training also considered as a preparation phase in terms of
Keywords: military pilot, education, software tools, moodle ~ COre activities (fly_lng) durlng studying. The sedon
phase is flight training on airplanes and helicopte
. INTRODUCTION and it is crucial for the cadet-pilots.

The only high education institution in the Having in mind that the first (preparation) phase
Republic of Serbia, which has the study program ihas very important role regarding to quality of
aviation, within its graduate studies, is Military flight training as a crown of education process,
academy. This study program, named Militarythere is permanent task to improve this process and
Aviation is specific in many ways. First of all,ig make it more effective and safer.
recognized by Bologna process standards and also

satisfies all the ai_r for(_:e requirements. Because Qufiware that can be applied in this specific
that, the program is unique. teaching process and its affordability provide new
The purpose of the program is the education dgdpportunities, especially in the preparation phase.

the Military Academy cadets (military term for
students) for the occupation of Aviation officers

Swift progress in the field of commercial

The scope of applied software tools is wide and

: : : . ~'> Tstarts from the software used in psychological
aircraft pilots or helicopter pilots, as well aaffic  ¢gjaction and continues  with simple  flight

engineers. Undergraduate studies in  Militarygimuylators broad range of interactive

Aviation are performed during four academic yeargoarming training materials and some form of e-
(with total number of 240 ECTS). g g
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learning platforms. This paperwork describes and
explains some of the commercial software tools,
which are implemented in study program Military
Aviation. The emphasis is on the tools used in
selection process and theoretical part of studies
which are prerequisite for the flight training imet
last two years of study.

Il.  SELECTION OFCADET-PILOTS

The study program Military Aviation is also
specific by its selection process of future pildts.
consists of medical check, basic parachute trainingis
and flight screening.

The medical check is the task of Aero-medical
Institute in Belgrade. One of the core activities

\githin medicalfcgeckrislpsych?IOﬁica'lAassess(rjnenl:. This assesses all the ability and personality
epartment of Psychology of the Aero-medica : : :
: : " actors recommended in the international JAR-
Institute deals with the activities of narrowly U . : . :

o o FCL3 guidelines, including logical reasoning,
specialized, expert assessment of capability an tentiog and concentratior? mgmory numeri(g:lal

suitability of different work profile flight aand perception functions, spatial processing,

personnel. Through aimed selection an - - .
qualification tests, the adequate narrowly profiled?SySomotor coordination and decision quality
depend on executive functions and personality

staff of military and civilian pilots, military flgrs, traits)
parachutists, air traffic controllers, aircraft t®ss '
selected. With the help of these testi$,was possible to
preselect reliably applicants for pilot training by
checking both for specific abilities and for relava
%ersonality traits.

Figure 1. Vienna Test System hardware with perighdevices

Selection and classification tests of flight
personnel are realized through battery of test
which  examine cognitive, conative and
psychomotor aspect of personality. Traditionally, The flight screening or Ab-initio training is the
the main tools are paper-and-pencil tests. very first stage of flight training. The flight
creening is a flying-based assessment of potential

This year, Aero-medical Institute made a greaiandidates. This is intended to establish whether

f/tii%ngot\rl\claasrtd SV\g;[gmth?hilsmigle;ngg:ﬁuﬁ?ergs Sﬁgfetr&e student has the necessary aptitude to become a
y ' P ilitary pilot in a reasonably short time. It will

application of a large number of highly diverse ;. - -
psychometric tests, measuring reaction times in %Ilmmate, for example, those who get airsick or

. . ck co-ordination or judgment. Experienced
'tse:;:](u”that required - choosing among Compl(a)l(nstructors make qualitative assessments of

applicants.

Hardware parts of the Vienna Test System with
peripheral devices to measure sensomotosrC
/psychomotor skills: eye-hand-leg coordination
three-dimensional eye-hand coordination, hand fin
motor skills, peripheral vision and reactive
behavior (simple or multiple-choice decisions) ar
shown on Figure 1.

The airplane, which is used in the flight
reening, is UTVA-75, domestically produced
iston-engine trainer. This plane belongs to the
Ider generation of piston-engine trainers and new
trainer will replace it by 201 Such situation
efmposes consideration of additional teaching tools
only after the new plane adaptation. Because of
The use of the computer ensured the highestaiting a new airplane, there are no big
possible level of objectivity and precision andpossibilities to improve the existing process. The
enables dimensions to be tested that could not lmher reason is fact that candidates are still no
measured by traditional paper-and-pencil tests. lhelongs to any category of military personnel
addition, the scoring of test results is guaranteed neither cadet.
be fast and accuratd/ienna tests are used to
assess the suitability criteria specified in thérdJA . THEORETICAL STUDIES

FCL3 guidelines. After successfully completed selection process,

cadets entering Military Academy and they are
starting to attend Military Aviation study program.
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As mentioned before, the study program isompetent pilots. After evaluation, Military
basically divided in two main parts. The first oneAcademy opted for CAE Oxford Aviation Academy
lasts five semesters and it has focus on theoleticfiteractive materials. These materials take then for
preparation of future pilots. During this, phaseof full color' 'gextbooks and multimedia computer-
cadets attend 31 subjects. The first groups ofetho$ased training (CBT), both comprehensively
subjects are theoretical, methodological an&°Vering the theory but delivering it in a diffeten
scientific ones. The second groups are professiond [2]-

and applicative subjects. The study of secon Each book features comprehensive explanations
groups of subjects performs at th& academic of the relevant concepts and applications in oraer
year and B semester. It includes subjects such acover thoroughly its subject matter. There are
General and Radio Navigation, Communication thousands of illustrative diagrams that help tdarp

(Phraseology), Mechanics of Flying, the more difficult concepts and multiple-choice
Aerodynamics, Aircraft Construction, questions, which allow students to test vital eleisie

Meteorology, Aircraft Engines, Flight InstrumentsOf their knowledge. An example of illustrative
and Systems and Air Law. diagrams is shown at Fig.2.

Within the CBT, each lesson is accompanied by
clear precise narration, which instructs students
through each essential teaching point. The lessons
are built with an effective combination of graphics
animations, audio voice-overs, textual key-poini$ a
revision questions, providing a unique and effectiv
way of mastering difficult concepts in an engaging
way.

Because of international standardization mos
of the listed subjects are compatible with simila
subjects who are part of studies in other aviatio
universities all-round the world. Military
Academy’s professional and applicative subject
respect the standards recognized by Civil Aviatio
Directorate of the Republic of Serbia. It mean:

revision of national protocols and harmonizatior

with the demands of JAA Europe, as a fully- During the two years of CBT application, cadets
fledged member of that aviation family démonstrated better results in subjects in whieh th

encompassing 44 European countries. The CiyCBT were used. The comprehensible manner gave
Aviation Directorate has agreed to bring thecadets a Iqt of good examplgs and adV|c’es on how
national aviation in compliance with Europear:?aigﬁ]al with the problem in tomorrow’s flight
standards thus make Serbian aviation an integt 9
part of the European and World aviation area [1]. [ ¥

Joint Aviation Requirements (JAR) are a serie
of accepted comprehensive aviation rules creats
by the JAA, more specifically the joint aviation
authorities of European countries.

The new system of European aviation rule
(EASA - European Aviation Safety Agency). The
CAD has standardized many fields and the mo:
important from the Military Academy standpoint
is standardization of requirements for airplan

i I t JAR FCL 1 EFIS Description
p| otSs - . The electronic flight instrument system (EFIS) presents attitude and navigation information on two electronic display units, the
EADI and EHSI

It means that Ie_am!ng ob!ectlves of all Figure 2. An example of illustrative diagrams irdiReNavigation CBT
professional and applicative subjects (except the
flight training syllabus) has to be standardizedg Fjight Simulator X
including subject description. After the Military Microsoft Flight Simulator X, also known as
Academy has adopte_d those Iea_r ning_objectives, IESX, is a 2006 flight simulation computer game
was reasonable to find appropriate literature angyqina|ly developed and published by Microsoft for

other learning materials, including interactive. Microsoft Windows. It is the next in the sequence
i . . after Microsoft Flight Simulator 2004. It is thente
A. Interactive learning materials and last installment of Microsoft Flight Simulator

Today there are broad ranges of interactivaeries. It includes a graphics engine upgrade.
Iearnln_g r_naterlals, which provide _cadet pilots with Flight Simulator X was released in three editions:
the aviation knowledge they require to prepare fo§ ndard. Deluxe. and later Gold. The Deluxe
the theoretical examinations and to become safe a &a ' ' :
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Edition incorporates additional features, includamg FSX simulator is mainly used to demonstrate
on-disc software development kit (SDK), threecockpit views and basic systems characteristitssin
airplanes with the Garmin G1000 Flight deck, andhircrafts used in real flight training (UTVA-75,
the ability for the player to act as Air Traffic @l  Supergaleb G-4, Gazelle). It works with obvious
(ATC) for other online users with a radar screen.  success.

The Deluxe Edition features 24 aircraft compared However, it is important to stress that during the
to 18 in the Standard Edition; 45 high-detail aitpo flight-training phase in military jets (G-4 Supeia
compared to 40; 38 high-detail cities comparedto 2 in our case) full-scale flight simulator is used.[4
and 51 structured missions compared to more thatowever, the use of this simulator is expensive and
30. Microsoft Flight Simulator X: Gold Edition impracticable in the theoretical study phase, wisch
combines the Deluxe Edition and the Acceleratiomur point of consideration.
expansion pack into one.

The Matrox TripleHead2Go expands FIightC' E-learning |n.fI|ghttra'|n|ng preparation phase
Simulator X across three displays (Figure 3.), After completmg the first five semesters cadgts
providing a panoramic view that lets you see mére @0 t0 Batajnica airbase where they are starting
your virtual cockpit and improves your flight With their flight-training program. Although the
visibility at the same time. This extended viewBatajnica is not so far from Belgrade, cadets are
provides a more realistic flight experience byyfull not in possibility to visit Military Academy’s

engaging your peripheral vision on the side digplay facility every day and communicate with their
professors in charge for subjects directly

~ Speaking about assessment and worthiness ghnnected with flight training syllabus. After
kind of software like Flight Simulator X is we must ~onsideration. the Military Academy staff has
first mention what kind of simulators and simulatio gecided to ,implement MOODLE ~ e-learning

there are on the market. Simulation can consist Qfjatform in Military Aviation study program
virtual modeling on a computer workstation, pariptp://adl.elearning.mod.gov.rs/ ).

task devices with actual system hardware and _ _ _
software, or full-mission man-in-the-loop simulator =~ MOODLE (Modular Object-Oriented Dynamic
with visual systems and motion. All have their plac Learning Environment) is a free source e-learning
in the process, and all play a role in shorteningystem shell (LMS - Learning Management
development time and cost [3]. ystem), written in PHP.

It is an important tool for e-learning and
blended learning, which provides a framework for
preparing courses and for learning over it. There
are the following levels of permissions in the
system: system administrator (highest level of
permissions), course creator (permission to create
courses), teacher (may teach in the assigned course
— create contents and score); student (learns and
performs tasks within the chosen course). Users
may define the permissions of other users below
Figure 3. Expanding of FSX across three displays their level (the course creator assigns teachers to

N . . the course; the teacher registers students to the
So this Microsoft flight simulator software can becourse) g

classified as virtual modeling on a computer
workstation. Various content is provided over this system

. . . shell (texts, pictures, optional files, links,
. Olne of_thehendurm_g pzjro]tgleigqs ]Z’V'th anng%/htmultimedia etc.), but the tasks related to them tha
simulator is the restricted field of view (FOV) can he scored are also important (assigning tasks

imposed by the computer display screen. Thig, "the form of online text, file, varied types of

restriction severely limits peripheral vision, Wil oqi5 * offline tasks etc.). This system unifies and
turn detracts from perceived realism. High-en

resents in a single surface all the servicesatet

military simulators use multiple screens to provide ; :
; : . ; otherwise applied by teachers on parallel surfaces,
wider field of vision (FOV) in our case we use The PP y P

Matrox TripleHead2Go to expand scenery over gften offline (sharing documents and information,

displays (3 HD projectors), but that is not very ending messages, evaluation etc.) [5]

practical for PC-based simulation. The first implemented course over the
MOODLE platform is General Navigation. After
the finishing semester, it was possible to identify

41



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

some advantages. First, MOODLE allows for
many different types of content formats to be e
uploaded and available for use by the students an e
the professor (instructor). MOODLE not only
allows for learning to be done online or at a
distance but also it allows resources to be availab
to students in who are in instructor-led classes
MOODLE also has different options and tools
available for use. MOODLE allows

communication to happen between the professo
(instructor) and students and students can als
communicate with each other. Communication in
MOODLE range from forums, blogs, chats and
messages among the individuals who are enrolle
within a course. This is an advantage because i
the course is an online or distance-learning course
communication is key to ensure that the lesson is
effective and if there is a problem, there are
resources available to allow for effective
communication.

D. Other software

By the modernization of the Serbian Air Force,
a lot of new electronic equipment has been
installed inside the cockpit of the airplanes. Thatj
equipment primary is primary intended for |
navigation and communication use. Introducing
modern navigation and communication equipment  Figure 4. The difference between visual interfaicaralog and
and pilot-static instruments too, brought a new digital instruments
human-machine interface. The main reason is The first generation of cadet pilots who started
conversion from analog to digital interface. Fortheir flight training after practicing this simudat
example, typical instruments presented the bearirshows better performance in basic stages of flight
of non-directional beacons and VOR/ILS stationssyllabus.
with needles in the center of instruments display.
The same situation was with primary flight IV. CONCLUSION
instruments (based on Pitot principle) such as
altimeter, airspeed indicator, vertical spee
indicator etc. The difference between visua
interfaces of analog and digital instruments i
shown at Figure 4.
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Improving the process of selection and
heoretical education of the cadet pilots is
ermanent task of the Military Academy staff.
uring the last two years, several categories of

commercial software were introduced in the
Embedding the new instruments imposed thgreparation phase of the military pilot education
new training approaches. Because of Garmiand training. Application of commercial software

origin, Military Academy introduced dedicated starts with the selection process using Vienna Test

Garmin software and hardware simulator for itsSystem in the field of psychological assessment.

complex devices such as Garmin G500/600. Thghis assessment showed many advantages
basic variants of this simulator can be viewed andspecially by level of objectivity, precision and

downloaded at Garmin  support pageseliable preselecting of applicants for pilot tiamp

(http://lwww8.garmin.com/support/download detai

ls.jsp?id=4867). This simulator allows cadets to Military Academy theoretical study program

perform basic functions within the Garmin system&MPhasis is on the professional and applicative

It is possible to learn how to input data andoUPi€cts. Study of those subjects is improved by
frequencies using tips and tricks for shestiMplementation of multimedia computer-based

practices”. You will be able to navigate usingtraining created by CAE Oxford Aviation Academy.

flight plans and GPS direct courses. The cadet wiff 'St €xams demonstrated significantly better tesul
be able to navigate the pages and page groups d better understanding of curricula and learning
the FlightManagement System, while recognizing®?/€ctives.

the most important functions using tips and tricks.
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Parallel with CBT, the FSX simulator is used to All of these commercial software tools
demonstrate cockpit views and basic systemsignificantly improved the preparation phase of the
characteristics in the aircrafts used in real flighmilitary pilot education and training, and creates
training (UTVA-75, Supergaleb G-4, Gazelle). Itpreconditions and basis for better, safer and more
works with obvious success. economical flight training.

Military Academy staff also implemented

MOODLE e-learning platform in Military Aviation REFERENCES
study program. The platform is intended for cadetB] hitp://www.cad.gov.rs/en/standardizacija.php  (aseds April
who completing their flight training in airbases 294 o _
from Military Academy headquarterlt helps http://www.caeoxfordinteractive.com/ (accessed A20il4)

f . . . ] A.E. Dillard, “Real-time operational evaluationsngsadvanced
_cadets to keep C_Ommumcatlon with their pr_ofes_sorj'g flight simulators,” Digital Avionics Systems Conésrce, 1%
in charge for subjects directly connected withttig DASC, vol.1 pp.E16/1 - E16/7, 1998.

training syllabus. [4] S.Viacic, “Training devices and flight simulatorsriants of
. application in pilots training on the aircraft Last OTEH
Modern teaching methods are also supported by conference 2011, Belgrade, 2011.

using dedicated software and hardware simulat@] 2z. Namestovski, B. Arsovic, “Possibilities of impienting web

for navigation and communication equipment as 20 t0ols in education”, Proceeedings ITRO 20134p6,
. . . Zrenjanin,2013.

well as basic flight instruments.
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Abstract - The paper analyzes the effect of educational students to learn, think and prepare for permanent
computer software on the development of motivationa education is forgotten.

processes in biology on grammar school students. iBh ) ] ) )
experimental study was conducted in a grammar schbm With the introduction of technology into
Zrenjanin, Serbia. A stratified random sample consited everyday life, it is becoming essential that the us
of 60 students 4th grade of grammar school, wich we of this technology forms part of the school
randomly distributed into control and experimental curriculum. Generally informational technology

groups. The students in the experimental group leard a - . . .
biology content by educational computer software, hile will - be applicable in Computer Assisted

the students in the control group learned the sameontent  Instruction  (CAl); Computed Aided Design
by the traditional teaching. After elaborating on the (CAD); Teleconferences and Library Computer
teaching material, a survey was conducted for stuas of System (LCS), The utilisation of informational
the experimental group. The survey results show a gat technology fundamentally changes traditional
interest by students and reported high motivation ér forms and methods of work in the educational-
adopting biological content using such a didactic odel. . .
pedagogical process, and demands a suitable

Keywords: software, biology, evolution, curriculum didactic-technical environment in which teaching
is being realised. This is confirmed by a greal dea
. INTRODUCTION of research. Thus, the use of computer in the

. . _ process of teaching develops the abstract thinking
According to the current Biology curriculum 5nq individual improvement of pupils in acquiring

for the 4th grade general vocation of grammafqledge [18]. By using computers in teaching,
schools, the following teaching units are studledbup”S acquire the ability of conducting their

The basics of molecular biology (10 lessons)cognitive functions and also develop their
Biology of animals’ development (14), Inheritanceyetacognitive skills [24]. In comparison with
mechanisms  (15), Ecology and environment agitional methods of teaching, the use of
protection and improvement (16) and The basigomputers in  teaching offers numerable
principles — of evolutional biology (9). In a4yantages, because it enables pupils to see their

conducting them and in teaching practice in moshyn improvement and makes conditions for the
of the schools in Serbia there is traditional leetu development of self-criticism [18], but also

with f_rontal teaching metho_d and vert_)al-te_xtualdeve|0pS divergent thinking [21].

teaching methods. The main request in Biology

lectures in Serbia is for students to acquire as There are a lot of assumptions that students are
larger number of facts as possible. Learning comedgterested in using computer; they found it more
down to piling up the knowledge, lectures topleasant, more appealing, and more motivating to
verbalism and students are overburdened with thgtudy with computers than with traditional means.
material, and unfortunately incapable of applyingleaching and learning of biology could be made
acquired knowledge due to non-understandingnore interesting if the lesson presentation using
This traditional Biology lecturing does not take Power Point or multimedia education software to
into consideration equal respect and developmefifiotivate students to learning and to make more
of educational, forming and functional tasks ofinteresting, to attract more students. Software can
lectures. In this kind of lectures forming of be provided to the students to allow them to
attitudes, scientific point of view and enablingengross the biology as subject, thus making
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learning more meaningful. The use of educationgR]; [7]. Due to presented advantages and positive
computer software will bring new, exciting, actualeffects of the ECS on their implementation in
and rewarding educational experiences for botkeaching improvements worldwide, it is necessary
students and teachers [1Hducational computer to work in an organized way on as soon as
software (ECS) must be projected so that ipossible introduction of computers and computer
satisfies the needs of all participants in thesoftwares in teaching Biology and other natural
educational process. The simplicity in using thesciences in the Republic of Serbia.

software must be provided for pupils, as well as a

high degree of obviousness of teaching material II.  PURPOSE OF THESTUDY

which is being presented in this way. Besides, The aim of this paper was to investigate the
software should be interesting and stimulating toﬁ i f educati P r? ¢ ﬁ 9
motivate pupils for studying [16]. Adequately €'€CtS OF €educational computer  soltware —on
created teaching software should become otivation and performance of students in

integral part of teaching and learning [10]. e)\(/g#itri%ré mgloggf'fectsspeg}ﬁcﬁig’ Etgg ;[Udt)llqe

Numerous works of research have confirmedievelopment of student motivation. Students are
the efficiency of the utilization of the computer expected to be active, and independently develop
and teaching software in the realization of teaghintheir own creative possibilities.
material in Biology. The use of teaching softwares
as tutorials contribute to better understanding of . RESEARCHMETHODOLOGY
notions in genetics, while the use of software as
teaching games develops positive attitude among.
pupils towards Biology [26]. :

According to the Teaching programme of
ology in Grammar school at natural science-
mathematical vocation considering the teaching

The use of educational software with animatiortheme “Evolution biology* during 9 classes
and illustrations  contributes the  better(Official Gazette of the Republic of Serbia, no.
understanding of teaching contents in presenting/2008).

the teaching theme “Genetics” [17]. Multimedia : :
softwares _ have  contribution  in  better = Due to the importance of correct understanding

understanding of biological notions and processed CONtents in evolution which are the very essence
[4]; [5]; [6]; [25]. of life and Biology as a science the aim of this
research has been the methodological work
Research works in the efficiency of the use otowards the contents of the teaching theme
educational computer software in teaching BiologyEvolution biology* in the IV form of Grammar
in the Republic of Serbia are very few. The reasoschool by using the ECS, and then the analysis of
for this is the lack of issued educational software the efficiency of adopted knowledge of the
then the lack of computers in schools as well astudents (quantity and quality) in comparison with
inadequate training of teachers for the use ahe same teaching materials and contents taught in
modern educational technology [23]. Severah traditional way.
authors did some research in the field of the
efficiency in using the multimedia softwares in
teaching Biology comparing it with traditional
ways of teaching: in the realisation of the teaghin
theme “Hidden seeds"” in the 5th form of primary
school [12]; in realization of the theme “Biology
of Animal Development® in the 3rd form of

Grammar school [8]; [9] and in the realization of both d | he basis of
the teaching theme “Cell splitting* in the 1st form9"0UP both groups were made equal on the basis o

of Grammar school [22]. The results of theirdeneral success of the pupils, their success in
research have showed that such a model 009y at the end of the lil form of Grammar
learning in Biology teaching is much more School and the initial test of knowledge in Biology
efficient than traditional one, considering the\ter making the groups equal the pedagogical

aspects of quality, duration and implementation ofXPeriment was done.
pupils' knowledge, motivation and performance. In the experimental model of teaching, while
rfoing the teaching theme “Evolution biology*, the
aching process was performed in the computer
ience specialized classroom where pupils used
CS individually. The teaching software was
pared for the pupils of the IV form of Grammar
ool as a substitution of the textbook during the

In the pedagogical research two classes with
the total of 60 pupils of the IV form in Zrenjanin
Grammar School took part. The experimental (E)
group consisted of three classes with 30 pupils,
and the control (C) group had three classes with 30
pupils. At the beginning of the research, before th
introduction of the experimental factor in the E -

Many researches argued in their investigatio
that use of educational computer software (EC
on the achievements of pupils are increased, t
speed of learning is greater, the understanding
abstract phenomena and processes is enabled 59{@]
the motivation for learning is growing [14]; [26]; S€
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presentation of the contents in Biology. When the@nswers. Every question, depending on its
programme is started (Figure 1) there are links focomplexity, has a certain number of points.

the parts contained in the software: The
Introductory  Lecture, Teaching Material
Interesting Facts, A Gallery and The Final Test.

At the same time in the controlled model of
' teaching, the teaching was performed in the
Biology laboratory through a traditional way of
teaching (verbal-textual and demonstrative-
illustrational teaching methods and frontal form of

work).

In order to compare the differences between
the C and E groups on the initial test, final tasd
retest results, the independent t-test was applied.

=The Introdugtet
& hal Upon completion of the experimental

= Interestiflg Facts research a survey was conducted for the students
in the experimental group who participated in this
educational research (30 students) in order to
Figure 1. Software Home Page assess their attitudes and opinions on the
implementation of the educational computer

“The Final Test® there are questions forgsfiware of teaching with respect to biological
checking knowledge about the material of the riculum.

whole teaching theme at the end of _ ) _
presentation. The test consists of different tygfes In this study, there was used questionnaire
questions and problem tasks. After giving theconsisted of 9 open ended questions of authors’
answer to a question, a pupils gets informatio®wn construction. The questionnaire was
about the correctness of answer, a pupil gets sond&0nymous.

additional pieces of information which can help

him/her to get the right answer. A special IV. RESULTS ANDDISCUSSION

conformity in tests is the possibility of automatic  afier the survey the resultsf the pupils'
change of the order of the given answers, becau;)

=
St

; . €sponses to the questionnaivere obtained and
the programme offers every time a new variety Of asented in Table |.
answers. In this way mechanical studying an
copying is prevented, because each student has on
his/her computer a different combination of

TABLE I. THE RESULTS OF THESURVEY

Variants of students

Questions responses Number of students %
Yes 29 96.67
1. Do you like working with computer? Maybe 1 3.33
No 0 0.00
Very much 25 83.33
2. Did you enjoy the lesson with the computer? It was alright 4 13.33
Not at all 1 3.33
Very interesting 26 86.67

3. The way in which we have covered teaching are

o

Evolution biology was: Average 2 6.67
Boring 2 6.67

Much more 26 86.67

4. This approach to teachmg evolution enabled me Average 7 13.33

to learn:

Slightly 0 0.00

Yes 25 83.33

5. This way of Iearnlngrﬁéology was very useful for Maybe = .67
No 0 0.00

6. The use of ECS contributes the better Yes 27 90.00
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understanding of evolution contents Maybe 3 10.00
No 0 0.00
Yes 29 96.67
7. The speed of Iearnlng with ECS is greater, than Maybe 1 3.33
on traditional way
No 0 0.00
Yes 30 100.00
8. Would you Ilke to real_lze other content from Maybe 0 0.00
biology this way?
No 0 0.00
9. What did you like / not like when processing theontents of the teaching areas Evolution biology

Based on the questionnaire for studerttse
following conclusions can be presented:

More than 96% of studens like working with
computer;

83% of students enjoyed the lessons with
computer, 13.33% thought it was all right and only
3.33% didn’t enjoy during the lessons (Figure 2);

Ass seen on Figure 3 the way in which we have
covered teaching area Evolution biology for 86%

This approach to teaching
evolution enabled me to learn:

= Much more ® Average ™ Slightly

13% 0%

87%

Figure 4. The Students responses on question number 4.

More than 83% of students stated that learning
biology with ECS was very useful, while 16.67% of
students are not sure (Figure 5);

students was very interesting, but for 14% was
average or boring;

Did you enjoy the lesson with
the computer?

= Very much ® [t was alright

This way of learning biology
was Very useful for me.

Not at al
13983%

84%

BYes B Maybe " No
1706 83%

Figure 2. The Students responses on question nuZnber

The way in which we have Figure 5. The Students responses on question number 5.

covered teaching area Evolution

. _ 90% of students believe that this way of teaching
biology was:

facilitates the understanding of biological teaghin
content, while 10% of students found that this
method of teaching and learning does not contribute
to theirunderstanding of content (Figure 6);

H Very interestind@ Average™ Boring

7%/ %

The use of ECS contributes
the better understanding of
evolution contents

86%

Figure 3. The Students responses on question nusnber

. " Yes ® Maybe ™ No
As seen on Figure 4 86.67% of students reported

that through processing of teaching areas using 10% 0%

educational computer software they have learned

much more, 13.33% stated that this approach 0%
(1]

allowed them to learn the average and while there
were not student&ho said they learned a bit in this
way;

Figure 6. The Students responses on question number 6.
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As seen on Figure 7, 96.67% of students believe theealized that such an approach in teaching fatebta
the speed of learning with ECS is greater, than ounderstanding and mastering biological program

traditional way; contents. They were motivated to acquire the
contents, and thus they gained quantitatively and
The speed of learning with ECS qualitatively better knowledge of the teaching area
is greater, than on traditional
way Negative responses of students indicate a

particular role of classical teaching at the Gramma

" Yes ®Maybe " No School, and each new form of teaching is strange fo

3% students and they approach it with a certain amount
‘ of uncertainty and caution especially towards what
is new and different in the classroom.

97%

So from this results are followed that ECS

Figure 7. The Students responses on question number making the lessons more interesting, easier, more

fun, more diverse, more motivating for the students

and more enjoyable. According to the results of

numerous authors [1]; [3]; [15]; [20] it can be

WBncluded that the applications of ECS shows the

important advantages and greater possibilities in
In considering individual responses to questiorieaching over traditional methods, as well as ss&ce

"What did you like / not like when processing themotivation for the subject and cooperation abditie

contents of the teaching areas Evolution biology?'9f the students are all improved.

we can point out a number of similar positions that

best describe the general attitude of studentden t V. CONCLUSION

application of educational computer software:

The question "Would you like to realize other
content from biology this way?" 100.00% of the
students expressed a positive attitude, and no o
had a negative attitude.

Teaching and learning of biology could be made
e "Using the computer helped me more formore interesting if the lesson presentation using

biology because it was interactive." educational computer software is supplemented with
« "I like that it is on the computer and you other activities to motivate students to learning a
were able to type the answers." to make more interesting, to attract more students.

Because students’ interest in biology as subject

* ‘lliked the interacting problems.” decreases. There is much software (CD ROMS)

"l dont like to learn, but this way is of available which can be provided to the students to
learning is easy and good." allow them to engross the biology as subject, thus

+ "l liked the pictures and questions." making learning more meaningful.

e "Lectures are cool." The application of ECS significantly to students'

motivation to acquire the physiological teaching

* "Better than paper or lecture. content, encourages the development of thinking,

* "l liked it because | enjoy using computers,initiative students, develop independence in the
and | learn better on them. exercise of intellectual activity. It achieved ayihi

« "l loved the way the material is prepared, itslevel of efficiency in the realization of program
visibility. It was very interesting for me." content in the biology, as well as increased the

. "l liked that the work is interesting and Iquallty and quantity of knowledge acquired by

think that this system is successful becausgtudents.
students participate in the process of The impact of ICT on students’ learning

learning"” outcomes will ultimately depend on the biology
« "l like to learn all contens in Biology by teachers. They are the ones who will decide how
application of software” best to influence the knowledge. The use of EDS
o L will bring new, exciting, actual and rewarding
There were also conflicting opinions: educational experiences for both students and
« "I prefer the classical method of teaching.” t€achers.

* "|t was too hard for me."
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Abstract - Modern teaching techniques and methods
referring primarily to the use of animation, simulation
and different interactive contents are listed in tke paper;
aiming to improve and modernize IT lessons and teadfyg.
Namely, IT subject involves contents from the fieldsof
mechanical engineering, electrical engineering,
architecture, construction, traffic, transport, different
modeling disciplines and informational-communicatimal
technologies and technologies in general. Introduaj
modeling and simulating methods is very important,
especially when it comes to the process of individlization
in lesson planning and teaching. In this paper, we
particularly describe possibilities given to studets by
using informational-communicational technologies in
order to expand their previous knowledge in both
qualitative and quantitative way. The aim of the pager is
to show and connect theoretical and practical studgs'
knowledge, on both primary and high school level of
education, making the correlation and highlighting
further advancement, as in choosing the right trajetory
through their further education. Students are introduced,
through simulating methods, to the fields of modern
techniques and technologies, emphasizing the fachat
they are important factor in human development and
progress.

Keywords: educational software, simulation, education

l. INTRODUCTION

flying a plane, today's simulations give a user a
possibility to move and interact within the virtual
environment. This is very important when it comes
to Technical and IT education, wheagaching
various technical or technologicaprocesses.
Learning is a process during which an individual
capacities are enhanced and therefore enables one
to perform better in different life situations. Eve
though, learning is a matter of experience, not
maturity, there is a need of maturity in order to
apply knowledge both in time and in quality [2].
Learning can be more or less effective, but it is
cognitive as well as physical because one involves
entire being in order to learn something and at the
end to apply it. Learning contributes personal
development because the learner enhances one's
own complexity, capability and diversity.
Therefore, learning enhances personal
development and it is very important to guide
students, even in primary schools, towards that
goal. Using computers and modern informational -
communicational technology (ICT) become
important when using the Internet in teaching
process.The Internet came to existence during
1960s, by exchanging information about the

Computers have application in every field ofresearch and development in scientific and military
human life and work, from art to engineering,fields [4]. It was developed in the time of 'cold

education, medicine, trade etc.

In time we live in, time of informational
technologies, there are new methods and teachi
techniques that preoccupy teachers and studen
early as in primary school age. Modern teachin

television, .
d(éooperatlon between

tools, that connect computers,

telephones, photography, computer and satellit
learning an
approach t
teaching. Even though there were simulate
environments in the past, like driving a car o

networks, enable differentiated
teaching, as well as individual

r

war' in order to secure communications even in the
case of nuclear attack. At the beginning, the

rl1 ternet was used by experts, engineers, scientists

d librarians. It has become important in the
rocess of education following the development of
ersonal computers. Communication and
teachers and students,
esearches and published papers lead to faster
exchange and application of information, which is

%he ultimate goal when it comes to social

development. Benefits of the particular learning
are multifold both, for teachemnd students. A
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teacher gets more time and space to work anthanges influence educational system, especially
consult with students, while students learn byrtheieducators. Teachers become aware of the necessity
own pace, accessing contents as they choogs#.professional development in order to follow and
Factors that can affect successful communicatioapply innovative methods and techniques when
are teacher's and student's characteristics, #mat deaching today's generations of students. When it
be psychological, social or cultural. What is alsaccome to professional development, it implies both
important is the nature of language, as well akesson content and teaching techniques.

different semantic problems that can occur, and
tse(:);cl:?llingangrofcoersrgzls Ggﬁ;tu;iieg;ﬁleaégél%imzr:gnecessny to change traditional _teachlng methpds
and tests conducted in laboratories can fail, with r::?u d;[r? g E\ppqg/psm\(/)iggg}b ggr?lcshl?r?terféir:/r:fl\/?/%i?:
gﬁggg)slgfuItlryagpi(r:g\llgntggn%?/qlfjesri]r::gescc;g?)tutg?sr.‘ B oards, educational computer software and other

modeling and simulating, which are inseparabl ultimedia [1]. The application of new teaching

ferms, Snfcant efets can be accompIShed 1o et o st e e
both scientific and social disciplines. P

learning and acquiring new information, thus to
increase the level of application of the acquired
Il. - THE DEFINITION OF MODELING AND knowledge .Namely, by simulating different types
SIMULATIONS of experiments and problems and by using online

Models represent the analogy of the originabebates, students' motivation and interests can be

system or an object which embody the mosinfluenced and a teacher becomes mentor and a

important features necessary for the researgjuide to new knowledge.

process, or as often described as simplified copies

of the originals. [ll.  EDUCATIONAL COMPUTERSOFTWARE

On IT lessons, models are most often used to The term educational computer software
show the level of application of theoreticalimplies any computer program that can be used in
knowledge. Within the lesson topic "Constructiveteaching process, and its use is based on the fact
modeling," students have the opportunity tahat students are involved both individually and
express their knowledge practically, through thénteractively.
form of technical writing, making technical . : , .
algorithms, thus following the process from the Software in the field of education stands for

idea to final realization of an actual model. NernteIIectual technology and it is called educationa

. , o computer software (ECS), which encompasses
technologies are in favor of  application Ofgomputer languages and tools, certain organization

The great number of teachers realize the

computers in teaching, especially when it comes t f . . I
: ) . teaching and learning and which is based on
modeling and simulations. Students usually us ogic and pedagogy. " [2].

computers for playing games and having fun,
while teachers find them useful and powerful After the development of intelligent tutor

educational tool. Therefore, there is a need teystems which finds mistakes and "holes" in user's
introduce interactive teaching and learning in ordeknowledge and work, thus they lead a user through
to make learning more interesting and creative [2]the whole learning process, a foundation is made

: or a development of educational computer
Models are made because doing research %6 P P

using originals can be expensive. Models ar
cheap, simple, environmental friendly, affordabled
and safe which is very important during thel.
research process, when parameters, structure a#@
dimensions of a model can be easily changed.

ftware. In ECS, individual elements are
onnected to other texts, and along with the
evelopment of eBooks which are hypertexts with
itations, we come to the development of
[timedia and simulation [4].

When classifying ECS, following parameters
%re taken into consideration: learning methods,
educational functions, control independence, ways
f using computers and classification according to
subjects [2].

Simulation implies observation of a model in
given circumstances, where the input paramete
are provided in order to get output values in
given scale.

"Black box" model implies observing the
output values in accordance to input value%n
regardless the inner structure of a model.

The meaning of simulation is in experimental
odel of a phenomenon which has been studied. A
simulation in which a student defines a model is

This becomes increasingly important when itcalled building model. Simulations can be used in
comes to modeling and simulation by usingone-on-one practice, or as an instructional help in
computers. Namely, all technical and scientific
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order to encourage group work learning in thédy the people who were craftsmen, to today's
classroom. teachers who are BSCs or MSCs that teach by
Technical-technological ~ processes, whichaﬁrﬁ)glﬂaﬂ%r?ng nLéSIrr:]% (;]éal\ilr\: g:C gﬁfhr?gor%ﬁ;i%d:\%gs
happen in factories and in laboratories, can k;c% . f : .
. ' om making actual models. Practical work is now
introduced and represented to students throudh .. . .
: . . efined as constructive modeling, where students
different types of models and systems' S|mulat|on§ L .
. Jearn about the technology of materials, their use
In order for teaching process to be successful 0 d methods of processing, about tools and

the way of introducing modern teaching . .
techniques, it is necessary to provide qualitymachmes in school workshops and classrooms [3].

professional development for |IT teachers. All of this could not be achieved, especially

Teachers, and especially those who graduateshen it comes to following modern tendencies in

twenty or thirty years ago would have to mastedevelopment of techniques and technologies that
the usage of informational — communicationalare taught in the curriculum, without professional

technologies, especially considering simulatiordevelopment of teachers on formal and informal
and animation. level.

Modeling methods allow not only to teach Modern cabinets that have a room called
theory, but to test students without raising thevorkshop with tools and means for handling the
stress level while making it easier and accessiblmaterials, but also computer equipped classrooms
with the results that can give fast feedback. have become the centre of work of modern IT

During the process of examination of IearningteaCherS [5]-

model, teaching model and the model in teaching, In this way, each student can be accessed
it is necessary to emphasize certain questions: individually and in terms of differentiated
How the process of learning can peinstruction which is especially important when you
modeled, want to keep track of students' progress, his éutur

- h hi b del rofessional development and commitment to the
ow the teaching process can be modelel, fassion, which is also one of the aims of
and which model of teaching is the most,.hnical and IT education.

effective, and
* how learning contents can be modeled. IV. POSSIBLEAPPLICATIONS OFCOMPUTER
In considering this issue, it is necessary to SOFTWARE INTECHNICAL AND IT EDUCATION

avoid all extremes, aspirations to scientific, The use of Educational Computer Software
mechanically centered and phenomenologicgECS) has immense possibilities in technical and
approaches. For further discussion is necessary D education, as a source of information and in

define some general goals: terms of safety and protection, especially when it
- Discover ways of modeling in the field of cOme to primary school students [1].
learning and teaching, Materials and tools ease the process of teaching

« to establish the function and the structureand learning, and as such, they mediate between
that model must possess in order to beurriculum, a student and a teacher. The teacher
effectively applied in a learning process,and the tools cannot be in confrontation, espaciall
and knowing that the tools themselves are not enough

. measure the contribution of modernt® €nhance the process of learning [5].

methods of modeling in solving problems  Application of educational tools in modern
when it comes to education and educationaeaching depends on various factors, the most

process. important ones are:
The most effective way of mastering the < positive attitude of a teacher towards new
material by the students, is for the studentsdmle teaching technologies and techniques;
by themselves, face to face with a qualified tutor, « teachers' clear understanding of an
well- equipped with the instructional material, innovation:

laboratory equipment and the like [4]. e innovation should be within a scope of a

Technical and IT education as a subject that is teacher's abilities;
taught in primary schools in the Republic of Serbia necessary resources should be provided:
and the neighboring countries has been suffered . , o ’
significant changes in the last 40 years. From the * @&dministration and organization;
teaching inclining to stereotypes and skills, based providing information through
on manual products, where this course was taught communicational channels;
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e time needed for the application andb) MACROMEDIA DIRECTOR

acceptance of an innovation etc. Macromedia Director is a software tool used

Educational Computer Software allowsfor making multimedia applications, and as such, it
interaction and it has very significant role inhas a significant place in the multimedia system.
mastering the curriculum by every individual

Software tool, Macromedia Director, is based
student [2].

on so called Stage concept. Creating applications
by using these tools starts with a blank screea, or

V. THE EXAMPLES OFAPPLICATION OF stage, in which we put objects that will be used in
EDUCATIONAL COMPUTERSOFTWARE IN actual presentation. Each object is assigned with a
TECHNICAL AND IT EDUCATION certain number of sequences in which it will

Modern educational tools find great deal ofappear, a path it will follow on the screen and a
application in the process of teaching and learningertain action that it will do, whether they are
The concept and the way of teaching technical anprovided with a tool or created by a user
informational education has been changed throughemselves. Director stands for most widely used
time and adapted to contemporary concepts authoring systenDirector is an application that is
learning and development of students' abilities duased primarily for creating multimedia
to technological enhancements and innovations. presentations and has excellent characteristics in

Technical disciplines, as a base for technicaf' 'S of ease and speed in which the application

education in technical fields, and technica/can be made. It uses timeline approach, scripts and

contents in general educational subjects formati\beeCts' a#d eachb ﬁbje.Ct can have numerous
for the development of technical culture, hav eatures, efiects or behaviors.

physical and material parameters of phenomena Director posses its own internal programming
studied. Apart from the fact that in technicallanguage, which is easy to learn and provides
sciences contents are expressed as abstract andnerous possibilities. Its name is Lingo. This
general knowledge in the complex term system, iuite generates executable code and this is it$ goo
is necessary to rely on higher level of actual andharacteristics. In which way the application will
shown. be created depends only on author's knowledge

Computers, the Internet and multimedia hav@lnd Imagination.

become structural parts in the process of technical Creating software in this programming tool
education. In schools, today, there have been us&tbks like making a movie. In the following
general software for a large number of potentiapictures the applet is shown, which represents the
users, as well as a large number of specializegtrinciples of working of a four-stroke engine.
software developed to solve specific problems, tépplet is demonstrative and suitable for using in

do specific tasks, activities etc. technical and IT education [7].
The best known educational software used in = st S Mgy e
teaching today are part of the Microsoft Office i o
suite. This suite was primarily planned to satisfy ™ §& - rokerdty
the needs in different fields. However, it has i -
quickly appeared on personal computers. ’:(,vm sbpeibts
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APy e craapa nog
APITHCRK 1o CHEwa
e naagym
IRy LA,

o oraogew, ¥ e
Ay Gt GTHAPA NOA-

The examples of simulations, animations and s
use of educational computer software in the — meems

subject of electrical engineering are the following Earl ., e
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. Software for quigm anaIySiS and simulation in Figure 1: Principle of working of a four-stroke eng - first and
fields of electronics: second stroke

» electronics,
» microprocessors and microcontrollers,
e RF modules,

* interface and development of small
projects
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Figure 2: Principle of working of a four-stroke eng - third and
fourth stroke

which is unavoidable when it comes to explaining
of electrical circuits in IT education.

One of the basic laws in the field of electrical
engineering iSOhm's law. It is one of the first
lesson topics that is mandatory for every future
electrical engineer.

| stands for electrical current, U stands for
voltage, and R stands for resistance.

Another important project in the field of ECS  This formula defines principles of change of

and simulations is Vlabs Electricity,

which electrical current in electrical circuits, which is

represents the use and composition of electricalirectly proportional to the change of voltage and
circuits in a simple way. This is very important fo inversely proportional to a circuit resistance [6].

8th graders,
curriculum for IT education.

Controlling Current
& draubridge is 3 bridge that

i
|| eaes @ gep berveen wires

Current cen't cross the g8 1o the |

-
(L0 ok Hire Switch

\ &
(€Yo Tvo-way Snge Switch

Figure 3: Tutorial Vlabs Electricity

Software usage is depicted in picture 3. It is
intuitive and very simple to use by students, and e B
all others that are interested in the field of

electrical engineering.

Figure 4: Starting work in Vlabs Electricity

Picture number 4 represents user interface,
where its content and possible ways of usage are
shown while simulating work of electrical circuits.

VI. EXAMPLES OFSIMULATIONS IN IT

EDUCATION-FIELD OF ELECTRICAL ENGINEERING
Educational computer software made by using O o=

because this topic is in their

Considering the fact that electrical current is
not visible to a human eye, students may have
difficulties to imagine and understand that micro
world. In order to demonstrate them what the
formula means in practice, the model of a simple
electrical circuit can be used.

Program that is used for this simulation is
Macromedia Director MX, Version 9.0 [7].

Zavisnost inteziteta struje (I} u odnosu na vrednost
otpora (R)

1. Zatvorite strujno kalo
Kikom na prekidac

R ZLAZ

Figure 5. Opening screen

On the opening screen, there is a simple
electrical circuit scheme with a switch in an open
position. Next to the scheme is an instruction for
starting the simulation and a key to exit the
program at any time.

Zavisnost inteziteta struje (I u odnosu na vrednost
otpora (R)

—®

2, Pritiskom na tastere "+ ii "
mozete menjati intenzitet sijanja
sijalice

— 3. Pritiskam na prekidac

mozete prekinut strujno kolo

Macromedia Director, can be evaluated before its
active application in educational process, relying
primarily on objectivity of an evaluator. On this

occasion, the ECS is made to explain Ohm's law
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When the switch is in a close position, the However, teachers that prefer practical work
circuit is closed and the light bulb glows withand direct contact with machines and appliances,
medium intensity. will probably find reasons for deficiencies.
Namely, it is clear that practical work is
(which directly influences the intensity of a ”ghtwre]!olacea'ble, elfphemaIIyHm cabln(_ats,hfatl:(;ot;lesb or
bulb glow), a user can click "+" or "" in orday t craftsmen’s workshops. However, it should be bear

N . . n mind that the pace of technological process in
decrease intensity. Students will comprehend th 5 ies d I d ' g b
the intensity of resistance will fall, in order fitre cto_rles (ljflls SOt to eirate stu hents .S” ow pagf, u
intensity of electrical current to rise, or vicersa. requires skifled emp_oyees_t at wi contri u'ge
equally along side with their experienced senior
colleagues.

If the intensity of electrical current is increased

Zavisnost inteziteta struje (1) u odnosu na vrednost

gy On one hand we have advantages when it
comes to acquiring new knowledge and
information provided by ECS, and using new
software solutions. On the other hand we have

mozete menjati intenzitet sijanja

dlaies deficiencies, especially when it comes to teachers'

" 3. Pritiskom na prekidac

mozeteprekn.n s o lack of aspiration for further professional

by

/t‘\i

development.

S e VIll. CONCLUSION
First simulations appeared for military
Figure 7. Circuit with maximum electrical curremiténsity purposes, all new, innovative that has been created

for military usage, only to find their applicatiam
every day education, as useful educational topl. [4

Zavisnost inteziteta struje (I) u odnosu na vrednost
otpora (R)

Techniques and informational technologies
studied in the subject of Technical and
X Informational education are not static, especially

it e et in the way of teaching the same. These disciplines

L o s changes constantly and therefore, teachers have to
invest in their professional development in order t

5:__ follow modern technologies. [3]

eR L2 Teaching process, now, put students in focus,
and a teacher is a mentor and a guide through
learning.

Figure 8. Circuit with minimum current intensity

In this example, resistance is constant and it A choice of appropriate program depends

does not influence the current change. greatly on curriculum, students' interests and
_ _ _ _ _ motivation, life standards, tradition etc.
Simulation model is very effective educationalCurriculum has to be up to date, dynamic,

tool because it communicates with students usingccessible and interactive in order to be
pictures that are clear and unambiguous, as worg@gderstood and applied. Students have to be given
themselves can be. the possibility to access contents in time andeplac

Safety when dealing with real electrical circuitstheY find fit. Thus, modeling and simulations have
can be compromised, which is completely avoide§nOrmous significance.

by using a model. Students can start the simulation Basic aim of applying simulation techniques
independently without a teacher at any time thaas to provide real states models, repeating

suits them. scenarios, learning by discovering and learning on
mistakes, in a simple and affordable way.

VII.  ADVANTAGES AND DISADVANTAGES IN Nowadays, a large number of producers use
USING EDUCATIONAL COMPUTERSOFTWARE IN computer simulations as in computer games or
IT EDUCATION making SF movies, while the number of those

Advantages of using ECS as a simulatiodnterested in their educational application incesas
technique in IT education are numerous, startingonstantly.
from students' safety and health to better an@fast
level of acquiring and mastering new contents. REFERENCES
[1] Nadrljanski B. (1998): Informatiko i tehntko obrazovanje,
Tehniki Fakultet " Mihajlo Pupin”, Zrenjanin.
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Abstract - Introduction of information technology in  use for their learning. Using internet, as one of
education improves better conditions for students jnformation technologies, every student is able to
g, At s prooctf devlopment lomaerask_his professor or foacher_about._educaton
interestinggy. Thigk tegtbooks can be presented into a mate_nal' If they have any problem with their
simple, easy-to-read ebook. On each tablet can beoed  l€2rNING they can ask their professors and get the
many different textbooks and students can follow teir ~ answer instantly. That is why information
lectures outside of the class. Atmosphere in clasom is  technology is very important for education.
more qlinamic and students are  more involvgd. Teaching with technology is different from
'“fot:e“;:t'ag.rfgctgg'lg?gf;‘f‘: dacggﬁal'”;pf;észg e%ﬂ;i";l teaching in a typical classroofieachers must be
system. si -aucatl u w trained in how to plan, create, and deliver
the traditional way of learning. instruction within a technological setting. It
Keywords: tablets, studying, textbook, smart board, socialfequires a different pedagogical approach. If
network, class, school, student. teacher wants to use technology effectively, they
need to be trained in using technology and they
I INTRODUCTION need to develop a_good understandir]g of it. _The
] _ _ most important thing about using information
~ Today, information technology is very technology in school is that the technology is used
important for education because technology caig enhance learning. If teachers do not understand
hEIp a lot for Understanding education materialhow to use technology they need to be trained.
Another important thing is that the computersysing interactive electronic boards and LCD
phones and tablets are cheaper today. UsirpowerPoint presentation is the most effective but
information technologies for educational purposethere are many more applications available for
are, definitely, future. Learning with tablets isstydents to be hands-on with their learning and
more interesting and students can acquire negain deeper knowledge than they could before.
knowlage through teamwork. Tablets allowSTeachers also need to learn about new

students to learn in group and makes easitechnologies and ways to integrate them
learning with many diferent multimedia contents.effectively in their classroom. Information
Considering that progress of informationtechnology will, definitely, remake our schooling
technology develops fast students will replacerthesystem. Modern information technology including
textbooks with modern ebooks. In fact, tablets WI”SOftware’ hardware and communication

make easier way for learning and student will btechnologies enables this new form of pedagogy to

able to get their informaton from the internet. be applied effectively. Sometimes when students

were used technology on classes to improve their

II.  INFORMATION TECHNOLOGY IN SCHOOL knowledge, in many cases, it showed good results.

Information technologies in schools need to have

In the next few years everyone will use his owrPedagogical applications of hardware and software

laptop or tablet in school. So, why informationthat maximize the ability of young people to
technology is important for education? At first,control information technology and use it
students will be more involved in school thematicCreatively. As information technology becomes
Today, activities on social networks are become mMore useful for education purposes, unfamiliarity

normal part of our life. Mostly, students spendWith information technology will increasingly

Facebook, Twitter Google+, etc. Educationh@ve more different application for education

material will be shared on these networks anPurposes. Those applications are specially

students will still be able to take this materintia designed for different subjects such as math,
graphic design, development etc. Application
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gives all information about certain domain. Thosedollow lectures online via internet. Students can b

applications are specially designed. Teachelinvolved even if they do not attend their lectures

should know which material is the best for theirand they can ask questions. If the school deciles t
students. A good thing about using informatioruse tablets, their classrooms should be with digita
technologies in schools is that the students alenvironment. The research points to how devices
work in group. Every student use material in fronand software will enable learning. Some of them
of him on his laptop or tabletpicture 2. All  are: access to anywhere, anytime learning during
computers are in network so students in classrooand after schools, school and classroom
can share education material. Teacher need to keconnections and collaboration between students,
attention on their classes and using informatioparents and teachers, intuitive and easy-to-use
technology helps them a lot. As the rate of usindevices for younger learners and educational
the Internet rapidly increases in countries acrosapplications and digital content such as digital

the globe and the investment in technologicatextbooks. Tablets make communication of outside
infrastructure in schools teacher training, ancof school easier for students and teachers. All
software too, is surely one of the important thingdypes of applications and programs on tablets can

in education system. allow students to have better access to homework,
study-guides, test reviews, upcoming tests and
.  WHY USETABLETS? papers.[3]

Before we use to talk about why is good to use
tablets in school we should tell something about V- SHOULD TABLETS REPLACE TEXTBOOKS?
tablets. What is tablet? Tablets are highly pogabl  Thick textbooks can be presented into a simple,
touch screen, internet enabled hand-heleasy-to-read ebook while innovative learning apps
computers. In comparison with laptop tablets havcan be accessed all through tablets. Electronic
some benefits. Tablets are smaller and they habooks can be the same as textbooks and they can
better price point. But each tablet and operatinbe stored on tablets. Advantage of using ebooks is
system will have its own benefits and drawbacksthat a single tablet can hold hundreds of textbooks
Using the internet, as source of information willTablets also can hold quiz materials and animated
enable schools to make informed decisions aboillustrations, and students can even highlight
tablets and their use in an educationatext.[3] Today every student can have a library of
environment. Proponents of tablets say that thebooks on his tablet. Those books are written in
are supported by most teachers and students, electronic form and do not take up much storage
much lighter than print textbooks, and improvespace on tabletspicture 1. Another important
standardized test scores. They say tablets can hdhing about ebooks is that they are cheaper than
hundreds of textbooks, save the environment bprinted versions of books. Students can share their
lowering the amount of printing, increase studentextbooks and those books can't be damaged so
interactivity and creativity, and that digital many generations can use them. Ebooks may be
textbooks are cheaper than print textbooks. This easier to find than printed versions. Tablets give
a good side of using tablets in school but there iusers the ability to highlight and edit text andtevr
another side which is against of tablets irnotes without ruining a textbook for the next user.
school.[5] Opponents of tablets say that they ar¢Tablets have a search function, a backlighting
expensive, easy to break, and costly/timeoption to read in low light, and a built-in
consuming to fix. They say that tablets contributedictionary.[9] Interactive diagrams and videos
to eyestrain, headaches, and blurred visiorincrease student creativity, motivation,
increase the excuses available for students nattentiveness, and engagement with classroom
doing their homework, require costly Wi-Fi materials. An interesting thing about tablets
networks, and become quickly outdated as newagainst the textbook is that the print textbooles ar
technologies emerge. Tablets are portable arheavy while tablets are lighter and can store
assist inclusion on classes.[4] Students can gseveral books. Students that learn technologysskill
instant feedback from their teacher and they can cearly in life will be better prepared to pursue
their exams on tablets. Students can easily woirelevant careers later in life. Sometimes students
together in online blogs and education-focuseare using old books with outdated material but on
social networks. A good thing about doing examitheir tablets ebooks cannot be outdated because
on tablets is that the students cannot chesthey can be updated instantly to get new editions
Because they do their exams on specially design¢or information. E-textbooks and other files can be
software for that purposes. Teachers have accessstored on "cloud” servers and accessed on any
their tablets in any time and they can see whéequivalent device. Users can sign into an account
student doing. Every tablet has a video camera aron a different device and access all of their
gives students more opportunities. If, for somenformation. This is the good thing because
reason student is unable to attend on classesnhe students and teachers can access to their files at
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anytime. There are thousands of education arcolleagues during a meeting, for example.[8] On a
tutoring applications on tablets and they are alowstudent-to-teacher basis, students can engage in a
teachers to better customize student learninSkype call with their tutor to find out more
Possibilities for teaching with tablets may be furinformation about a piece of homework or a
and exciting. On the other side there are some facparticularly tough subject. If a student has
about bad things of using tablets. At first, usincforgotten their textbook, the teacher can take a
tablets is more expensive than using prinphotograph of the relevant study page and send it
textbooks. People who read print text remembeover. It is very important to mention work in
more than those who read digital text. The braiigroups.[6] When students in classroom work in
interprets printed and digital text in differentwyga group their attention is focused on specific
and people generally read digital text 20-30%educational content. For example, teachers can use
slower than print. Unlike tablets, there is noTwitter on their class to promote discussion, and
chance of getting malware, spyware, or havingablets can make it easy for them to quickly type
personal information stolen from a print textbook.out a tweet to their students using their class
Print textbooks cannot crash, freeze or get hackehashtagfrom anywhere in the room. Also, smart-
Another problem is also that many textbooks arboards are very useful during the lectures. Smart
not available in digital format or on the specificboards help improve learning outcomes.
tablet used by a school. Using tablets is stileavn Combining the smart board with the tablet, the
technology which is introducing into a schoolssmart board lets you deliver dynamic lessons,
system. Because information technology iswrite notes in digital ink and save your work — all
develops rapidly for next few years tablets willwith the simple touch of a finger. The smart board
surely replace textbooks. Tablets will be cheapeaccepts touch input from a finger, pen or other
and more accessible to students.[9] solid object. Smart Board can be used for teaching,
training, conducting meetings, and delivering
presentations. Using smart board and tablets in
classroom are the best combination when we talk
about using information technology in school.[1]
Tablets can change dynamic in classroom.
Specially designed software for education
purposes can make learning more interesting.
Sometimes textbooks can be boring but animations
and video clips on tablets keeps student attention.
There might be some technical problems like
battery life of tablets. The length of the battery
charge varies widely among tablet devices, and
finding enough electrical outlets in the classroom
to charge several tablets at once can be difficult.
Not all apps or software will work on all tablefy.|
Many applications use software written for special
V. USINGTABLETS IN THE CLASSROOM brand of tablets and won’t work on another tablets.

In fact, tablets are even suitable for youncln this case schools should decide which brand of
children due to its portable format, fast load-ugtablet they will use.[8]
time and responsive touch screen.[8] In any cas- W y —
interactive technology makes learning more ‘ ﬂ B .

% - :
A AR e

Picture 1: Differences between textbook and ebook

engaging and memorable. Instead of searching fi
a dictionary and flicking through the pages to finc
the definition of a word, students simply can us
the dictionary on the tablet making learning five
times faster. Other tools like audio and vide
recorders can contribute a better education, to
For instance, foreign language teachers can use t
tablet's audio recording tool to record student_———
speaking in a foreign language, play it back an
subsequently advise them on diction and
technique. There is also a teacher-to-teacht
benefit. Documents can be emailed straight over o

Picture 2: Using tablets on class

*Hastag - a word or phrase preceded by a hashi#)gosed on
social media sites such as Twitter to identify rages on a specific
topic.
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VI.

STATISTICS OFUSING TABLETS IN SCHOOL VII. CONCLUSION

As it is already mentioned above, tablets are As information technology develops learning
increasingly popular in schools around the globewith tablets will surely be one of the main things
Here are some statistics about using tablets iin educational system. Information technology will

school:

enable easier communication between students and

Over 50% of polled believe mobile devicestheir ~ teachers. Increased development  of
will become an important part of the application for tablets that helps for student
teaching tool kit in next five years. Iec?rnlng may be the r_lgre]lson of usflng tablets for
education purposes. e main factor is easy
tor;/i?\ringSO% needed more teChnOIOQyorganization and work as a whole on classes.
’ ) _Tablets keep students attention and gives them
Over 90% consider technology an essentiemany opportunities such as access to their
or useful teaching tool. education material at anytime and communication
Over half see their school using theoutside of the classes. Electronic books may be
technology “somewhat effectively”. more represented and textbooks may be replaced
62% noted their school did not providePut the question is will them be more useful and
adequate support. easier to learn for students. One thing is sure tha
using tablets and information technologies in

conducted in schools around the UK. About 62%ggrning for students.

of polled think that their school did not provide
adequate support which is not so good and schools
have problem with this. Because information
technology is increasingly represented around the!
globe and develops rapidly so this might be a
problem for schools because of adequate suppors;
Schools do not have the financial means to follow
the development of new technologies. Over 50%3!
of polled believe mobile devices (such as tablets)
will become an important part of the teaching tool !
kit in next five years which shows how
information technology will be represented in
schools. Today students use digital technologies
for educational purposes a lot. All the necessar?]
information for their study search on the interne 7
and less from printed versions of books. Th
reason of this is because taking a lot of time whepg
they searching for the information. Information
from the internet is obtained instantly and don'{®]
take much of their time. [7]
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»1he knowledge, are the

golden ladder by which one goes
to heaven; knowledge is the light
that illuminates our path in life
and lead us into the future life
full of eternal glory. "

Olympiada Pupin

Abstract - This paper is an attempt to highlight ofthe life ~ Marko Kraljevi, Lincoln, which for him was
and work of the famous scientist Mihajlo Pupin Idvaski, ,American Prince Marko” because he abolished
From rmimigrant 1o Inventor-, which he devated 1o njs  SIAVerY in America. Pupin said that Baba Batikin, a
mother, published 1923rd year, which is one year tar Part'C'Pam ,!n t[he. Napoleonic wars, who_,,spoke
awarded the ,Pulitzer Prize", as well as his humarty and like a fiddle”, his first and best teacher of higto

patriotism. Scientist of world renown, one of the rost . . .
famous in the history of life has become famous. keever, Durmg education, Pupln crossed a thomy path,

160 years after his birth, as evidenced by the memial which is sprinkled stars, from Idvor tthUQh
complex in his hometown Idvor, the place of which & Perlez, Patevo, Prague, New York, Cambridge,
cared so much, it is far away from worrying state hat he ~ Berlin and New York again. On this journey he
never forgot. never forgot his hometown. All his life he cared
about Idvor, its barriers and wells, helped build a
legacy and dream of education of generations to
o i . come, a better and happier life of his countrymen.
Mihajlo Pupin (1854 - 1935), was born injth the same love and passion devoted to
Idvor, ~ October 9th, in todays Kodi@a gcientific truth, contributing to the establishment
municipality, in Banat, and went fro'm I|_V|ng On and development aid funds earmarked for
March 12th, far from the homeland, in his secongqucation of gifted students and the poor, in the
homeland, the United States, where he gaineggion of former Yugoslavia, fought for the just

international fame by inventions and teaching. Imoundaries of their homeland, the protection of its
the big farmers family, father Constantine and hig,tural heritage and traditions.

mother Olympics, raised along with Michael,
another four sons and five daughters.

l. INTRODUCTION

[I.  SCIENTIST, JOURNALIST, HUMANIST,
He grew up in a carefree gentle pasture plains, PATRIOT
near river Tami§, listening to stories from thetpas Pupin realized the dreams of his mother. He

and the sound of the shepherd's pipe, ,tuning” ofecame famous thanks to his own commitment
bagpipes, taught knowledge, clear the mind ang; ghandonment. He was president of the New

wisdom of illiterate parents, who taught him théyq Academy of Sciences, became a member of
virtues, courage, honesty, love and faith, har¢to American Academy of Arts and Sciences,

work and work, developing a desire to learn and osident of the American Institute of Electrichl o
curious spirit ... from the hearth oral traditioeréd - iy engineers, president of the American

is Pupin imbued with the glory of the greataggociation for the Advancement of Science
freedom fighters like Kattorde, Hajduk Veljko, member of the French Academy of Sciences:,

Garibaldi, who was called the Italian Kdeede, nemper of the Serbian Academy of Sciences. He
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is the founder of NASA, a professor at Columbiawrote Idvorsky Michael Pupin, Born October 4.
University, a personal friend of U.S. Presidentl858. Died March 12. 1935.
Woodward Wilson, the great benefactor. Gifted

pupils and students educated thanks to his money. .  EYES TOREAD AND WRITE
Painters were calmer dealt with art and scientists, Pupin Education beaan in Serbian language in
with science. p g guag

the elementary school in Idvor continued in
He left his mark on everything he tackled.German in primary school in Perlez and then in
Legacy of Mihajlo Pupin in the National Museumsecondary school and civic, in Pancevo, where, in
in Belgrade contains, among other things, gsummer, 1872. He graduated fifth grade.
representative artwork of his friends, one of th®iligently taught from the beginning of schooling
largest academic realism artist Mihajilo Péednd and an excellent student received, in 197. received
Paja Jovano¢i Thanks to his influence and a scholarshipe.
connections to Carnegie hall, the University
Library Svetozar Markovic" was build. Between
the books that he gave at the end of his liféhi® t
student institution, there are books that he us
during studies in Cambridge and interesting not
on the manner and course of study and his o
observations, as well. There are the books that
got from friends, with a dedication to one of th
ones that attract the attention the Lagrange teact
"Analytical Mechanics", in which he found the
theoretical basis for his most important discovery.

After participating in the Youth Serbian conflict
with the German authorities, on the mother's
dgauest and with the help of priest Matija Zivkovic
d teacher of physics and mathematics Simon
0s, he traveled to Prague to continue his
I§§condary school. Scholarships in &0 did not
eregularly arrive, he mourned for homeland and
%Nas impressed by the ideas of Pan-Slavism, more
han he cared about uninteresting teaching of new
teachers. When he was only twenty years old, he
decided to try his luck in the United States bytboa
The  contribution of Mihajlo  Pupin via Hamburg, moving into the promise land, the
geographical map of his native country isUnited States.
immeasurable and priceless. With his esteemed Beainning his life in the United Stat I
personality and reputation he was able to convince eginning nis 1iré in the tnited States, as we
the world political superiors to draw new as the subsequent period, Mihajlo Pupin vividly

boundaries, when they have already been shap Sscribes in his autobiography, ,From Immigrant

by the Paris Peace Conference 1919th year arhga{lnventor", published 1923rd year, that is, aryea

agreed by the London Agreement, even in 1915t ater, was awarded ,Pulitzer Prize”, was published

According to the agreement of the great powerg Serbian in 1929 ., in Matica Serbian from Novi

he should. after the end of World war. which wa ad, in the translation of Milan Jevtic, titled ,@h
' ’ | Pastures to Inventor”. The book was dedicated to

on the winning side, to make territoria s mother, whose advice he never forgot: ,My

concessions to Serbia Romania and Bulgaria. fa;ﬂld £ vou want to come into the world. about
this effect Banat and today in Romania, as well agnna, 1y ’

Pupin’s birth place, Idvor. which you've heard so much on our rural party,
you have to have another pair of eyes - the eyes to
Pupin was able to explain, first of all thanks toread and write. In the world there are many things
the understanding then of President USA, Thomashich you can not learn if you do not know how to
Woodrow Wilson, to his home village can notread and write. Knowledge, are the golden ladder
remain outside the borders of his country. In hi®y which one goes to heaven; knowledge is the
autobiography, ,From pasture to Inventor” Pupinlight that illuminates our path in life and lead us
wrote: ,My birthplace is Idvor, and this fact showsinto the future life full of eternal glory”. Latethe
very little because Idvor not be found on any ofPupin announced two more books, ,The New
the map. It is a small village located near thermaiReformation: the physical, the spiritual reality”
road in the Banat, which was then part of Austriaand "Romance of the machine”.
Hungary and is now an important part of the

Kingdom of Serbs, Croats and Slovenes. Thta’_? Painstakingly in America worked as a laborer,

performed field work, was a carrier of coal, a
ctory worker toast in New York while attending
night school of Cupper. He became assistant clerk

successfully, in 1879, and passed the entrance

Mihajlo Pupin Idvorski was married to an exam at Columbia College in New York. At

American Sarah Katherine Jackson from NewColumbia he became a professor in 1889 and
York, with whom he had a daughter Barbaratoday Department of Physics has name Pupin and
married Smith. At the cemetery in the Bronx,there are his bust, in the front of classroom where
Woodlawn, a modest gravestones mark the end b taught, work of Ivan Mestrovic. This is the
the one that marks the grave of his wife, and thahost important Museum.

province at the Peace Conference in Paris, 1919
year, looking for Romanians, but her request wa
in vain”.
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As an excellent student, is exempt from tuitionyear, in which he explained the historical and
fees and at the end of the first year received cagthnic design feature border of Dalmatia, Slovenia,
prizes of Greek mathematics and a livelihoodstria, Banat, Medjumurje, Baranja and
gained not only the income of physical labor, butMacedonia. Just three days later, President Wilson
also teaching students. Education in the Unitedaid he did not recognize the Treaty of London ally
States he ended in 1883rd and obtain a firswith Italy.
academic degree of Bachelor of Arts, just a day

before he received American citizenship. With a biography of a famous scientist,

presented on the website of Columbia University
He received his doctorate in Berlin, with thehas written: ,The great scientists in the world dav

theme ,Osmotic pressure and its relationship tmever discovered how to make grass into milk."

free energy”, where he studied from 1885 in  More about Pupin can read the Encyclopedia of

1889" and taught since then famous professor€olombia.

and scientists Hermann von Helmholtz and

Kirchhoff. Previously, he Completed studies of IV. PUPIN HAS CHANGED THEWORLD

mathematics and physics at Cambridge University

in the UK, since 1983to 188%" as excellent

student, wit scholarship.

In the year in which be marks the 160th
anniversary of Birth the birth of Mihajlo Pupin,
apparent are attempts, from Belgrade to¢Eeo,
Forty years later, in 1889. until 1929. Mihajlo Zrenjanin and Idvor, to approach the world and his
Pupin has been work as a teacher of physicérmer compatriots, the life and work of famous
mathematics professor in the Department o$cientists. The results are modest and October is
Electrical Engineering at Columbia at Columbiaapproaching.
University in New York where he taught
theoretical electrical engineering from in 1901.
When he was forty years old, he became a fu
professor.

Research a few years ago for the purpose of a
ﬁnaster's thesis, ,The people who changed the
world - Nikola Tesla, Mihajlo Pupin, Milutin
Milankovi¢, Mileva Maric Einstein” at the

The results of his rich scientific activity are 24 Technical Faculty ,Mihajlo Pupin” indicates
inventions, mainly in the field of telephony, unacceptable modestly know about our famous
telegraphy and radio, for which he gained famecholars among students High School in Zrenjanin.
during his lifetime, many prizes, awards andMeanwhile, moving in a positive direction when it
honors. He was the first in America whocomes to biographies of Tesla and Pupin, barely
constructed X-ray machine very quickly afternoticeable, but it is evident that our history and
Rentgen scientist detected X-rays. The inventiogulture, until the Pupin in
process and elements that enable the transmission h L .
of electrical print and speech signals over Ion% 2014 Others "& |solate(EI( C'rd%s a’.‘d Ithe
distances which called ,pupinisatiorgr ,Pupin ounger generation does not know about it almost
coils” celebrates the joining and possessionse,mythmg'
which  funded his charitable activities., Idvor is an example of negligence. In this
Pupinisation” is a special procedure in which the2014", when we mark the 1800f his birth
wired telephony conductors in places added bygertificate it is Zrenjanin too. Pupin is an hongra
self-induction  ,Pupin coil”, and achieved citizen of Zrenjanin. However, a building that was
significantly higher self-induction, and preventsonce bought and which is registered in his name
the harmful effect that is due to the length of theand dedicated to the education of young people,
cable. has not been brought intentions. Initiative of the
iyear Pupin, to realize the plan of the great sisent

Studying electrical resonance, he patented .
IS - only idea.

1892. Electric circuit, and sold the company
Marconi. When the scientific community has been Is it Idvor enough done to achieve Pupin
a conflict between supporters of alternating andireams? True, renewed his birthplace, dilapidated
direct current, he was on the Tesla's side. from years of neglect, the building of his

During the Second World War Pupin and hiSelementary school in 1846, Now a museum, the

associates were research to develop a system ]%purch of the Annunciation of the Virgin, in which

detecting submarines and telephoné[")gaV\,ﬁ}sII b%%'z.fedd banﬂ'smm(\)l\tlrr:(lecrhs 23 .SSOZ%OS?
communications in air traffic. utitutly inspt y i vice, u

Saint Sava, when he impressed the villagers,
Eight years, from 1912th until 1920th Pupinteachers and pupils, the National House, built in
served as honorary consul to the United States. Heder to become the center of education of his
personally sent a memorandum to Wilson the&ountrymen in the field of agriculture, all crying
president of the United States, April 19, 1919thout for renewal!
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Bust Mihajlo Pupin, work of his friend Ivan It's been four years since Serbia has ratified the
Mestrovic feels out of time, with standing yearsFramework Convention of the Council of Europe
and contributes to the impression that there ik stiConvention on the Value of Cultural Heritage for
hope for the memorial complex. At the same timeSociety - FARO convention. This is a very
the school building is unacceptable ignoredjmportant instrument of protection whose
modest setting collapses and revitalize it ismplementation the Government of the Republic
necessary. lconostasis in the church is darkenedf Serbia does not care. A Convention requires
as well. Is it the kind of National Home Educationsignatories to provide a legal framework that
Center Pupin what is pictured although it comingenables the realization of the rights of citizens t
talented students? The man who talks about Pupiparticipate in the preservation and understanding
with dedication and without charge, a formerof their cultural heritage.

teacher. Serbia still does not have a law on the

The bright side of this sad story is the fact thaprotection of cultural heritage. The Convention
the memorial complex of Mihajlo Pupin open toalso calls to adopt strategists for cultural
the public. Students camps are sometimes fiil witllevelopment. We have not the national strategy.
their energy a, and optimism, by coming aUntil we move away from the start, one would
temporary exhibitions, and organize meetingexpect the state to pay greater attention to the
where scientists trying to tell their colleaguesprotection of cultural heritage, keeping in miné th
Idvor and the world something new about life andeconomic and social value of the investment. It
work of the great scientists. In line with modernalso includes tax incentives, soft loans, greater
creativity the Virtual Museum of ,Mihajlo Pupin" support for civil society, universities and schools
in Belgrade and Pancevo. And guidelines for Idvoinvolved in a project whose realization contributes
contributions ,discovery” Pupin hometown andto the preservation and understanding of their own
have not yet caught the eye of ,destroyers". cultural heritage.

Serbia's bid to join the European Union opened
V. INSTEAD OF ACONCLUSION the door to European funds. Between Pupin desire
The lack of money to which the Serbianresting on valuable possessions and European
accustomed, as a natural consequence of the criditsgasury needed to build bridges of trust and
but also the distribution of money by the standardsesponsibility that will fertilize the treasure of
of political power, Idvor not alone instance ofcultural heritage that is left to future generasion
neglect and indifference. But, as indicated by théor the future to come. Virtual Museum of Mihajlo
Committee  Chairperson of Culture andPupin in Idvor and storks in flocks on gentle place
Information of the National Assembly of the of Banat, could be a hint of the changes that will
Republic of Serbia Vesna Marjanovic ,Idvor is anshed the light on the great man, scientists,
example of ignorance and indifference of the statBumanist and patriots, not only to us, but also to
decision-making.” And it is obvious that this placethe world.
survives thanks to the efforts of local communities
individuals and certain scientific circles. And it REFERENCES
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