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Summary: The modern-day classrooms are equipped with interactive whiteboards driven by cor-
responding software. Using the advantages of the interactive whiteboards is often limited by the lack of
knowledge about the software or lack of time to prepare learning materials. Some practical suggestions,
examples, or ideas on how teachers should prepare the learning material suitable for interactive white-
boards may be very useful and encourage the usage by the teachers. Art education is an area where the
majority of tools provided by the software can be in use to a great extent. The collections of interactive
whiteboard learning materials were prepared to help teachers implement the interactive whiteboards
in the teaching process. The selected topics in this paper point to the advantages of whiteboard learning
materials, based on the responses of potential users (teachers) and brief descriptions of testing results
showing opinions about effectiveness and suitability. The results, in brief, show that teachers and stu-
dents assess the collection as a very helpful tool, which also promotes the implementation of interactive
whiteboards into the learning process. Art teachers have confirmed the relative simplicity regarding the
application or usage of the interactive whiteboard learning materials and expressed their willingness
to teach with the collection throughout the teaching process. The results are encouraging, pointing to a
trend toward using interactive whiteboard learning materials in everyday practice.
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Introduction

The number of interactive whiteboards in the
world has grown significantly over the last decade.
An analysis of the equipment of elementary schools
in Slovenia with interactive whiteboards has shown
that there are more classrooms equipped with inter-
active whiteboards at the upper primary level than
at the lower primary level (Bucar, 2011). We assume
that school executives have decided to take this step
because of the more complex content of the subjects
taught at this stage. An analysis of the use of the in-
teractive whiteboard by classroom teachers also
shows that almost a half of the teachers often use the
interactive whiteboard (Vukanac, 2014).

An analysis of the situation regarding the use
of ICT in schools in Serbia shows that the equipment
of schools with interactive whiteboards depends on
the size of the school, the economic situation of the
local community, participation in projects, and the
role of employees. It is the impact of the size of the
school and the economic situation of the local com-
munity that are the biggest obstacles to equipping
(Dzigurski et al., 2013). According to Risti¢ (2018),
the use of ICT, as well as interactive whiteboards, is
still dependent on the digital competencies and en-
thusiasm of individuals. She also points to the need
to increase digital competences at all levels of educa-
tion, especially at the university level. The situation
regarding equipment with interactive whiteboards in
the Republic of Serbia has been improving. Howev-
er, a more frequent use is more prevalent in the field
of science, especially in physics classes (Oprea, 2017).

Teachers at the lower primary level in Slo-
venia pay much more attention to motivational el-
ements in teaching and see the possibility of ICT
technology as an enhancement of the learning con-
tent. From our experience in teacher education, we
find that most teachers are less familiar with the
software, so self-education of teachers and partici-
pation in seminars is required. Seminars, however,
are an excellent opportunity to exchange experienc-

es and to present examples of interactive whiteboard
software.

Interactive Whiteboard

The interactive board is a touch-sensitive
device as a standalone computer or a touch-sensi-
tive board connected to the computer and projec-
tor. Whiteboards may be attached to the wall or on
mobile stands. The required drivers are usually in-
stalled on the computer, enabling the whiteboard to
act as a Human Input Device like a mouse or a simi-
lar device. The computer’s video output (VGA and
HDMI) has a connection to a digital projector that
projects an image onto the surface of an interactive
whiteboard. When the interactive whiteboard is in
connection to a computer and projector, a computer
image is visible on the interactive surface. Most in-
teractive boards have specialised software that offers
many interactive tools and features (Collaboration
Software & Displays - SMART Technologies, 2018).

The software itself is a disadvantage because
it depends on the manufacturer of the interactive
whiteboard and is therefore incompatible with oth-
er products.

The software detects the point of contact with
the panel sensors and interprets it appropriately. The
interactive whiteboard needs periodical calibration
to ensure touch accuracy. By touching the interac-
tive surface, it is possible to perform the operations
provided in the dedicated applications and control
the hardware or the operating system.

Most interactive whiteboards allow two ways
of using: computer interaction mode with touch
(mouse equivalent) and digital pen writing (Digre-
gorio and Sobel-Lojevski, 2010).

Types of interactive whiteboards

Interactive whiteboards vary from manufac-
turer to manufacturer in the number of simulta-
neous touches, the precision of the detected touch,
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the software, and the possibilities of use (Bhowmik,
2014). According to technology, there are five types
of interactive whiteboards:

e Infrared interactive whiteboards
e Resistive touch interactive whiteboards
o Electromagnetic boards with a pen

e IR-pen based ultrasonic interactive

whiteboards

e Virtual interactive whiteboards using a
projector

e Interactive screen

Learning materials for use on
interactive whiteboards

The preparation of quality and imaginative
materials requires a lot of time and knowledge. We
believe that this finding is one of the most common
reasons for not taking advantage of all the benefits
of the interactive whiteboard and the related equip-
ment. The benefit of using an interactive whiteboard
in teaching is that it triggers the students’ thought
processes, thus facilitating the cognitive process.
(Lotri¢ Komac, 2011).

A survey on the impact of the use of the in-
teractive whiteboard and teaching materials among
teachers in the Republic of Serbia (Oprea, 2017)
highlighted among the advantages a higher quality
of instruction (57%) and an easier achievement of
the lesson goals. A higher level of student motiva-
tion is found by 69% of teachers, while more than
a half (52%) observed the influence of the interac-
tive whiteboard on students’ participation during
lessons.

By using the interactive whiteboard students
become more alert, more motivated, and active in
all phases of the lesson. The use of the interactive
whiteboard in the classroom provides greater clarity
in the interpretation of various phenomena, where-
by students process the knowledge. With the didac-
tically designed use of the interactive whiteboard
and by solving i-slides, the students build knowledge

independently. The teacher can use the interactive
whiteboard and didactically design it in all phases
of instruction: verification of the prior knowledge,
motivation, introduction, and consolidation of sub-
ject matter, examination, and assessment (Baloh &
Burger Muhig¢, 2011).

Oprea (2017), in a review of the practice in
the Republic of Serbia, points out that teachers rec-
ognize the possibilities of using an interactive white-
board to show lesson structure, visualize connec-
tions and relationships, simulation and animation,
present students’ works and summaries of content.

Interactive whiteboard software

The accompanying software enables the use
of various didactic resources such as i-slides, e-
slides, didactic games, web applications, online
learning environments, etc. Therefore, interactive
whiteboards can be used at all levels of education
and in all subjects. At the same time, the interactive
whiteboard software enables others to learn collabo-
ratively, students to co-create content, provide tools
to test knowledge with smart devices and comput-
ers, gamification, i.e., learning through games, etc.
(Collaboration Software & Displays - SMART Tech-
nologies, 2018). A 2016 survey found that learning
through games brings 66% greater learning success.
However, we must not neglect the fact that success is
not only demonstrated by the use of technology and
software, but a combination of good teaching prac-
tices, software, and hardware is important for suc-
cess (Education SMART Technologies, 2018).

Interactivity with the use of ICT in education

Interactivity means investing on both sides,
fair exchange, cooperation where both parties gain
something (Samboli¢ Beganovi¢, Vic¢i¢ Krabonja, &
Savli, 2011). However, any teaching material pro-
vided online or with the help of ICT is not neces-
sarily interactive. It is a misconception that the use
of ICT automatically means interactivity. It is nec-
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essary to be aware that pointless and reckless use
of technology can negatively affect the links be-
tween short-term and long-term memory. The use
of ICT in teaching also includes the use of interac-
tive whiteboards and related software. Therefore, the
results of the research that only 24% of teachers are
well familiar with the associated interactive white-
board software and the remaining 76% are only par-
tially familiar, are worrying. From this, we can con-
clude that a part of these teachers uses the interac-
tive whiteboard only for display (Adani¢, 2018).

For this reason, interactive whiteboard and
software manufacturers want to approach this type
of teacher by simplifying the software and add-
ing different pre-made interactive learning con-
tent. Teachers can adapt these to their needs without
needing more sophisticated knowledge. At the same
time, they have available examples that can later be
further developed with a little more knowledge and
effort.

The use of interactive boards and comple-
mentary teaching materials support an important
didactic strategy of the game, i.e., the introduction
of gamification into the learning process. Namely,
games enable the transfer of knowledge and its ap-
plication in certain circumstances and help the grad-
ual transformation of concrete operations into their
internalization, i.e., the thought process. Knowledge
gained through such games is productive and con-
trary to passive knowledge of facts and rules (Gerlic,
2000).

Gamification

Didactic games are closely related to the con-
cept of gamification. Nowadays, companies also use
gamification like applications to attract custom-
ers interest in their products. Even the thought of a
game increases a person’s motivation to work. Gam-
ification has also appeared in educational institu-
tions as a means of motivating students. While play-
ing didactic games, students are entertained and re-
warded with knowledge and skills (Brian J., 2014).

“Gamification” is a way of thinking that implies a
basic game design and logic in developing and im-
plementing already established learning or action
processes (Blanc, 2018). Through games, we encour-
age motivation and encourage “players” to partici-
pate and learn at the same time, which is also called
collaborative learning.

Teaching fine arts through games

In terms of teaching, the field of fine arts of-
fers a wide range of teaching content where a game-
based approach can be a part of the teaching pro-
cess.

The game in the visual arts is one of the learn-
ing activities and represents one of the links between
understanding the visual language and the expres-
sion of the visual arts. It allows students to combine
knowledge and new ideas in a relaxed way (Tacol,
2003). The teacher can use the game at all stages of
the learning process according to the design of the
art task. With the game, the teacher has the oppor-
tunity to enable learning and understanding of the
subject matter, so that students can develop manual
skills and enrich their artistic imagination and visual
memory. The activity of the game must be dynamic,
effective, diverse, emotionally colored, unrepeata-
ble, process-oriented, not result-oriented, since stu-
dents are not aware of the end goal, so they must be
the motive and the goal of the game (Adani¢, 2018).

Examples of didactical interactive
whiteboard games

Below we will present selected examples of di-
dactic games for teaching fine arts in Slovenia and
physics in the Republic of Serbia. The examples are
made using the SMART Notebook software, which is
part of the SMART Learning Suite software scheme,
which is adapted to the interactive boards of this
manufacturer. Interactive boards of other manufac-
turers have software adapted to their products, and
therefore, the learning contents are not transferable.
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Fine arts teachers can use didactic games at
all stages of the learning process in the ninth grade
of primary school. The games we have designed are
in line with the Ninth Grade Art Curriculum and
can be a tool for introductory motivation, repetition
before testing, consolidation of the subject matter,
repetition before national proficiency tests, etc.

Study materials on the SMART Exchange
website are limited to the English language and do
not cover the aims of the curriculum for the fine arts
of the Republic of Slovenia. Therefore, as part of a
national project to increase the adoption and use of
interactive content on smart devices, we wanted to
build an online portal where literature and informa-
tion on interactive content would be available. In
doing so, we wanted to ensure the sharing and the
co-use of interactive content of Slovenian elemen-
tary and secondary school teachers. The presented
collection of materials for fine arts - products is the
work of Larisa Adanic, a student at the Faculty of
Education in Maribor and published on the portal i
- Steljes (i — Steljes, 2017). The selected examples are
presented in the following chapters.

The teaching of fine arts - Slovenia
Didactic game - Crossword

In general, a crossword puzzle is a puzzle
where words are written in horizontal and vertical
lines (IS] ZRC SAZU: Slovar slovenskega knjiznega
jezika (Dictionary of Slovenian Literary Language,
op. p.), 2018). In the design, we used the classic game
of Crossword by designing it so that a participant
immediately receives a response about the suitabil-
ity of the letter entered.

The letters are to be inserted into the cross-
word by dragging them from the list of letters shown
on the left side of the material, as shown in Figure 9.
If the selected letter is appropriate, the frame pulls
it in itself; otherwise, it rejects it and returns it to
the letter list. When all the words in the crossword
have been sorted out correctly, the main word of the
crossword is displayed. The main word of the cross-

word puzzle is to obtain by writing the correspond-
ing letters from the marked, numbered boxes. Indi-
vidual words are to be chosen out from the teach-
ing content of the subject of fine arts that the stu-
dents had already acquired. For the main words, we
used the keywords of the learning content, which
students will learn about in the continuation of the
learning unit. In this way, art teachers can use the
game as an introductory motivation for learning a
new subject matter.
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Figure 1: Image of the didactic game - Crossword
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Didactic game - Image revealing

For playing the game, it is necessary to split
into two groups before starting with the help of the
widget mentioned above. The game begins when the
first group chooses the square number of the image it
wants to reveal. Each square consists of several layers:
the square number, the question, the answer, and the
reproduction part. When a question appears which
students try to answer, the teacher checks the correct-
ness of the answer by removing the layer of the field
where the appropriate answer appears. If the students
answer correctly, the teacher removes the penulti-
mate layer to reveal a part of the image. The groups
play alternately. The group that first reveals three box-
es has the opportunity to reveal the whole picture by
naming it. The group which first identifies which im-
age is in the background is the winner.

Figure 3: Didactic game of
Image revealing when played

We have adapted the background photos and
questions to a specific learning topic. In the case pre-
sented, the background is the Mona Lisa painting
by the Renaissance artist Leonardo da Vinci, where
an aerial perspective emerges in the background,
which is the theme of the following part of the les-
son. Such an approach allows the teacher to discuss
the picture at the end of the game with the students
and link the topic of the conversation to new teach-
ing material.

Didactic game - the Maze

To play the game, you need to turn on dual-
screen mode before starting, which means that one
slide is on the left side and the other on the right side
of the screen.

The maze game is played in two arbitrary
groups. The teacher sets the starting group by us-
ing virtual dice. The group, in turn, selects the field
number in which the question is hidden. If the group
answers the question correctly, it has the opportuni-
ty to roll the dice. The group can move around the
maze by the number of fields indicated by the dice.
The teams alternately roll the dice and answer ques-
tions. The group that first manages to get to the oth-
er side of the maze is the winner of the game. If the
teacher does not have enough time to complete the
whole game, he or she can place the groups’ figures
in the middle of the maze. The winning group is the
one who first finds the way out of the maze.

Figure 4: Didactic game - the Maze

Didactic game - Sorting

We created the game using an activity tem-
plate called “Match ‘Em up!”. Like the Memory
game, this game has the same accessories (random
picker, button, and timer). The words and phrases in
the left column should be properly linked to the im-
ages in the right column, as shown. Since the images
are small in size, we have added a gallery with larger
reproductions and the associated data.
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Figure 5: Didactic game — Sorting

Physics teaching - Serbia

The didactic games repository for interactive
whiteboards in the Republic of Serbia is not current-
ly available. Therefore, didactic interactive board
games are created by individuals on their initiative,
which confirms the findings of the research (Risti¢,
2018) in the Republic of Serbia that the production
of such materials is commonly based on the enthu-
siasm of individuals.

Such examples are summarized by Ivana Oprea
(2017) and designed by a physics teacher to make the
teaching content of physics lessons more interesting
to students, make problems easier to understand, and
to stimulate memory through the use of animation.
The author of the didactic games highlights the inter-
active whiteboard as a very useful teaching tool, espe-
cially for tasks that require precise physical construc-
tions, such as geometric optics.
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Figure 6: Didactic game - Basic physical quantities

On the screen, we see balloons of different
colors with some text on them. In this case, these
are physical quantities, and we are required to ex-
tract the basic physical quantities. We need to click
on the balloon with the basic physical quantity. At
the moment we click on the balloon, it bursts, and
it detects if this is the correct answer. The sound ac-
companies the picture, so we believe this is inter-
esting for children because we all like to play with
balloons. Through this game, children can memo-
rize basic physical quantity names without learning
them by heart. In this picture, there are not all seven
basic physical quantities, but only four, just because
we think they should learn gradually. In the Smart
Notebook software within this game on the follow-
ing pages we can add, for example, one new basic
physical quantity on each page, repeat with mixed
balloons, and thus reach the end where all the ba-
sic physical quantities will appear on the screen, and
then the children will already be able to distinguish
the basic ones. This game is good because it does not
take much time, students can stand in front of the
board and compete for more correct answers, etc.
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Figure 7: Didactic game - Physical quantities
and symbols

There are 14 cards on the board. Above them
is the instruction that we have to match the basic
physical quantities and their symbols. Therefore, we
are not looking for two of the same cards, but when
we open a card, and for example, if it says length, we
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look for the appropriate symbol on it, and the sym-
bol for length is “I”. By opening the cards, we look
for the symbol 1 and, at the same time, remember
what we have opened, because we need six more ba-
sic physical quantities to match with their symbols.
When we match a quantity and its symbol, these
two cards disappear from the screen and so on. This
game can also be played in the way that one student
plays, and the final number of his attempts is dis-
played, followed by the next player, and the win-
ner is the one who removed all the cards in fewer
attempts. Or, it can be played as we used to play a
memory game in childhood. It is one student’s turn
as long as he or she manages to match pairs; when
he or she makes a mistake, it is the next student’s
turn. The results of how many pairs each student
has matched are recorded on the board. The winner
is the one who has the most pairs. There are many
ways for children to be entertained and yet to learn
something. In this game, students practice memo-
ry, but also discover what the basic physical quanti-
ties are, match them with their symbols, learn and
determine which symbols are for the basic physical
quantities.
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Figure 8: Didactic game — assembling words

This game is similar to the hangman game.
We guess the letters and assemble the word. In this
case, the game proposes the word which we can see
in the basket picture. When we click on a letter that

is in the word, it is written down, and the ball hits
the basket, and we score. If we click on a letter that
is not part of the word, we miss the basket. There is
another option if we cannot guess which is that a
little help appears. In this case, a window appears
that says, “The unit is candela.” If we have mastered
basic physical quantities and units, we will know
the solution immediately. One student or two can
participate in this game. Again, as in the previous
games, we can alternately or individually compete
by counting attempts in the end, and the winner is
the one who has solved the required term with the
least number of attempts.

Methodology
Purpose

The use of didactic games was tested in art
classes in the 9th grade at one of the primary schools
(Adanic, 2018). After playing the games, we distrib-
uted questionnaires to the students to get some feed-
back regarding their use. We wanted to know:

— what attracted students to the use of
didactic games.

- what they remembered best

— why they remembered the elements best

Data processing procedures

The data obtained by the questionnaire were
analyzed using the statistical method of frequency
distributions. The analysis of interviews is shown in
the form of category ranks.

Results

Elements that attract students

After the lesson, we were first interested in
what attracted the students most to using didactic
games on the interactive whiteboard.
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Table 1: The elements that students were most
interested in

Elements f
Game 37
A new way of teaching 8
Group competition 3

The most frequent responses of students in
the ninth grade of both primary schools were relat-
ed to the type of game, so they wrote down the title
of the game that attracted them the most. The fol-
lowing were answers related to a new way of teach-
ing and competing in groups. The students also em-
phasized the unpredictable feelings they felt with
the didactic Quiz game, which contains a wheel of
fortune. Among other things, they wrote that they
liked discovering something new in a fun way and
also learning something. We related this student re-
sponse to Murphy's laws of game learning. In play-
ing, they were encouraged by points that allowed
them to advance and win over the opposing group
(Murphy, 2012). Based on these findings, we can an-
swer the research question, where we were interest-
ed in what attracted the students the most to the use
of didactic games.

Elements that students memorize

The purpose of using didactic games is,
among other things, to improve memory. We were
interested to find out what the students remembered
the most after using the didactic games on the inter-
active whiteboard.

Table 2: Elements that students remembered the most

In their answers, most students indicated the
type or title of the didactic game. For the most part,
students cited games that contained a competitive
model. In the second place, the students mentioned
the concepts of the subject matter they learned in
the context of didactic games. In the third place was
the game structure where students listed either re-
production of artworks that were part of the didac-
tic games, or elements of the game such as a timer,
a wheel of fortune, and a random student selector.
We want to emphasize an interesting answer where
the student answered that he or she most remem-
bered the way of thinking in a particular game. The
outcome points to the fact that learning or remem-
bering is more effective when positive emotions and
feelings are present in the cognitive process (Chai,
Hafeez, Saad, & Aamir, 2017). They also gained an
intense experience through playing, which arose
through commitment and immersion in competi-
tive games (Murphy, 2012).

Why students memorize elements

Didactic games transmit a series of stimuli
that affect the memory process. Regarding the mat-
ter that students remembered the most, we were in-
terested in why students remembered certain ele-
ments.

Table 3: Reasons for students remembering the
elements

Categories f
Interesting, instructive, and 24
entertaining.

Attractiveness, structure, and 8
presentation of the game.

Competing and triumphing. 4

Categories f
Type/title of the game 21
Subject matter 12
Structure of the game 10

In their answers, most of the students empha-
sized the fact that they remembered the subject mat-
ter, structure, and type of games the most because
the games were interesting, instructive, and fun.
Next come attractiveness, structure, and presenta-
tion of didactic games, which are somewhat relat-
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ed to the first category. As of the last, students again
indicated competition and triumph. Some students
also emphasized causes such as a new way of teach-
ing, learning from mistakes, the size of projection,
already acquired knowledge, an interesting concept,
etc.

Conclusion

In the Republic of Slovenia, the use of interac-
tive whiteboards is present and widespread, while in
the Republic of Serbia, the use depends very much
on the current economic circumstances. The situ-
ation in the Republic of Serbia is somewhat better
in larger cities. It is crucial for both countries that
the mere presence of interactive whiteboards does
not mean that teachers often use them. This situa-
tion can be attributed with great certainty to the lack
of didactic materials suitable for use on interactive
whiteboards. The lack is related to the language bar-
rier since the existing materials for the specific inter-
active whiteboards are mostly in a foreign language.
They are also tailored to the specificities of individ-
ual school systems and are often incompatible with
local curricula. Another reason is the incompatibili-
ty of the tools for the production of didactic content,
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Tomaxx ®. bpatuna
Yuusepsurer y Mapu6opy, Ilegaromxku ¢pakynret, Mapuéop, Penyonuka Cnosenuja

JIapuca 3. Aganuy
Inovatio d.o.0, Mapu6op, Penyonuxa CroBennja

IIpenpar b. IIptbara
Bucoxka mkona cTpyKOBHUX CTyAMja 3a o0pa3oBame BacnuTaya, Bpuan, Pemmyonuka Cpouja

HACTABHUIIN, UHTEPAKTUBHE TABJIE I MATEPUJAJIN 3A YUYEIBE
Y CJIOBEHUJU U1 CPBUJU

MogepHe yuuonuuye oipemmere cy uniiepakimiusHum madnama koje iokpehe ogiosapajyhu
cogitieep. Kopuwhere ceux tipegnocitiu koje tpyxajy unitiepaxiiuere iadne ueciio je oipamu-
4eHO HegoCHATliKOM 3HAA 0 COPilieepy UNU HegoCIATKOM épeMeHa 3a Upuipemy maitiepujana
3a yuerwe. Ilocitiojehu Gpakimiuuny apegnosu, upumepu Unu ugeje o wiome Kako UpuipemMmuitiu Hac-
masHu mattepujan oiogaH 3a uHilepakiiueHe HaciliaéHe wadne moly Suiliu og eenuke Kopuc-
iy, oxpadpuitiu u iogcitiahu HaciiasHuke 3a wuxosy tpumeny. Cogilieep Koju ce uciopyuyje y3
unitiepaxiiuete wiadne omoiyhasa yuompedy pasnuquiiux gugakimiuukux pecypca Kao wiio cy
U-cnajgosu, e-cnajgosu, gugakimuuke uipe, 6ed-aunuxayuje, oOkpyxieroa 3a y4eroe Ha Mpexcu Uiilg.
CxogHo thiome, unitiepakiniueHe wadne moly ce KOPUCTHUTAU HA c6UM HUBoUMA 00pa3osarba u y
ceum tpegmeiiuma. Camum wum, copiieep U KOPUCHUUKU anailiu KOjum cy olpemmbere UHIEPAK-
imiueHe wadne Hyge wupox cliekiiap moiyhuociiu 3a odpasosarve y 00naciliu 1UKO8HE YMeHOC-
wu. Hactiagnu cagpicaju 3acHo8anu HA UIpU y 6U3YesTHUM YMETUHOCHIUMA jegHA cy 0 PeqosHuUx
AKTUBHOCIY U Tipegciliasmpajy 6e3y usmely pasymesarea 6u3yenHol jesuka u u3pasa eusyesne
ymettinociiu. Haciliasnuk moxce ga kopucitiu uipy y ceum pasama tipoyeca yuerod, y cknagy ca gu-
3ajHOM HACIlaeHol unu ymeiinuukol 3agaitika. Ilpumepu HasegeHu y 06om pagy ykasyjy Ha ipeg-
HOCTHU MATliepUujana 3a yuerve HA UHIHEPAKITAUBHO] adnU, KOju Cy 3acHO8AHU HA 0GT080pUMA THO-
MeHUUjanHUX KopucHuxa (HACiaéHUKaA) U HA KPAKUM Ollucuma pe3yniiaitia wectiupared, Koju
ipeqgciniasmvajy Muniberba o euKacHoCiu u LogoSHOCHiU wUxX06e UpumeHe.

I/[cmpamusamcu ﬁpo&zem, 0gHOCHO Uump uctdpaxcusarea, tpegciiasmoa aopebewe yuecii-
anocitiu yiuoimpede unitiepaximuerux wadnu y Cpduju u Cnosenuju u yimephusarve enemenaitia
Koju uuHe cagpicaje uHiliepeCaHiliHUM U TOCTIeqUUHO epuKacHum, YKmwyuyjyhu upodnemaitiuky
iocimojarba ogiosapajyhux HacitiasHux cagpicaja.

Ha iliemervy HeKOMUKO HpuiipemmveHux Upumepa HACasHUX cagpiaja y odnuxy gugaxkimuy-
kux uiapa, kao ocnose Sygyhei peilo3uiliopujyma HACABHUX CAGPHAja 3a uHillepaKitiueHe iwadre,
UCTAPANUBAHO je KOju cy Muilosu cagpiaja geyu ampakilueHu U Koje esiemeHilie HACABHUX
cagpxaja yceajajy y eehoj mepu. Haxown witiio cy uipanu uipe koje omoiyhyjy yuere u pasymesarve
ipegmeinia, yueHUUUMA Cy GUCTPUSYupanu yiuulinuyu kaxko 6u ce goduse tospaitite uHpopma-
yuje o edpexitiuma ruxose ynommpede. Yiuitinux je wipedano ga yimiepgu: witia je UpusyKksno yueHuxe
ga xopucilie gugakiiuuke uipe, Koje cy enemeHilie HAciliaeHe jeguHue Hajéomwe YCBOJUNU U WA
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je oHo witio je yimiuyano ga ux Hajéomwe yiamiie. Meitiogonowxu upuciiyi 00yxeaiia Keanuimia-
HueHy ananusy yiopehusarea ciilarea Ha HUB0Y gee gpicase U KBAHIUATIUSHY AHANU3Y ca dcile-
Killa gugakimiuukux ce0jciiasa enemeHailia cagpiaja 3a unitiepakiiuete iwadre.

HUcitipancusarve je iioxasano ga je y Cnosenuju ytiouipeda unitlepakimiueHux miadau 3Ha-
uajHo apucymnuja u pacupociparwenuja y ogrocy Ha Cpoujy, ige je ytiouipeda y eenuxoj mepu
3a6UcHA 0g TUPeHYIHUX eKOHOMCKUX OKOTHOCTAU y cepu odpaszosarba yotiuiitie. Y eehum ipago-
suma y Cpduju je cuiliyayuja Hewitio do/ba, anu je 3a ode 3emme yitispheHo ga camo UPUCyciiiéo
UHTepaKUBHUX AdAU He 3HAYU ga UX HACTHABHUUU 3aucitia Kopucille y Haciiaséu. Osakea ce
cutiiyauuja moxe ¢ eenukom cuiypuowhy tputiucaitiu HegocmialiKy gugakmuukux matiepujana
ioiogHux 3a yuomipedy Ha uniiepakimiueHum wadnama. Hegocitiamiak je tioée3an ca je3auukom
dapujepom, jep cy dociiojehu maitiepujanu 3a clieyuduuHy uHlepaKimiueHy wadny yinasHom Ha
ciiparom (enineckom) jesuxky. Matmiepujanu cy uciio waxo dpunaiohenu clieyuduuHocmiuma ioje-
GUHUX WKOJICKUX CUCTieMAa U HeCillo Cy Heciojusu ca 10KanHum HaciiasHum ipoipamuma. Kwyuru
pasnoi oipanudeHe yuoiipede je HeqoowHA 00yHeHOCHI HACTHABHUKA U Hello3HABAE ANATiA 34
paseoj u dpuiipemy gugaxkimiuukux cagpsicaja. Pesyniiaiiu uciipaicugarea oxasyjy ga HacilasHu-
Uu Gpumeny gugakimiuukux uiapa oueryjy Kao epno KOPUcHo cpeqgcitiso, Koje iwiakohe upomosuuie
UMUIEMEeHTHAUU]Y UHIepaKIAUBHUX AOAU Y UPOUeC yUetbd, JoK Cy yueHUUU uipe oueHunu Kao
3aHummpuee, 3adasHe U Hoy4uHe, a UCospemeHo cy ocehanu ga cy MOTAUBUCAHU ga HACTHase ca
pagom, unitiel punsyhu MaKMUUapcku u WMUMCKU gyx.

Konauno, yiniephena je u Hys#HOCH dpuiipeme peio3uiiopujyma cagpiaja koju mopa Suitiu
aputipemmpen og cilipare HACIABHUKA U 3a HACTHABHUKe, a KOju Su uciiospemero duo y oilieope-
HOM UpUCTiLyly y3 Howiitiosatrve yHaupeg geuHUCAHUX AYTAOPCKUX HPpasa.

Kmwyune peuu: unitiepaxitiura wadna, mailiepujanu 3a yqerve, 1uKo6Ho 06paszosatrve, HAC-
wasHu dpouec, Petio3utiopujym HacillaeHux cagpicaja.




