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EDUCATIONAL FUNCTION OF VIDEO GAMES

Summary: Academic world and schools entered the ICT era long ago. Educational
video games and virtual learning surroundings became a standard and brought new dimen-
sions to the field of education. In order to achieve its purpose and justify the work and
money invested, contemporary teaching has to adapt to trends, to make itself capable of
introducing new information technologies and adapt a more attractive teaching form suited to
the students with new demands. Authors in this paper point to significant possibilities of
increasing level of teaching and learning efficacy by application of contemporary educational
video games and virtual learning surroundings. Educational games, other than entertaining
function, can crucially affect the learning process itself and influence psychomotor, sensory,
cognitive abilities and social development, logic, thought, as well as other diverse skills and
abilities. Such methods have good results in increasing of concentration and motivation of
students, so it is desirable to apply them to achieve improvement of education as whole.
School authorities should adopt a positive attitude to this way of gaining knowledge, and
application of technology as a companion form of education to traditional education.
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Introduction

Usage of video games in teaching and education is not new. Even in early
19th century in Prussia a tabletop variant of strategy game Kriegspiel was used in
military schools, a game developed by Georg von Reisswitz'. The essence of this
game was to create a real battlefield situation in the classroom for education of
young officers, that was supposed to give them basic knowledge of military skills
before they leave the training. According to Prussian sources, Kriegspiel became an
important factor of German military successes. The game was one of the first docu-
mented examples of usage of games in the educational process.

Appearance and usage of video games as electronically generated images bro-
ught to creation of new form of educational gaming activity — interactive educational

* pocucabmilan@gmail.com
! Georg Heinrich Rudolf Johann von Reisswitz (1794-1827), a Prussian army officer regarded by many
as the father of wargaming
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entertainment. Still, despite new possibilities that were increasing on a daily basis,
possible approaches to implementation of function of learning by using video games
and gaming remained unchanged, and they are mostly based on modelling of events
and imitating situations that arise in the real world at certain times.

Gamification of education

Gamification of education, or gamification of learning is a contemporary edu-
cational concept and approach that tries to improve level of students’ engagement by
using systems and design elements of video games. It relies on application of those
elements of video games that are fun and create longer dedication to the game in
educational context and teaching plans, which positively affects behavior of the
students with goal for them to become more active and motivated and to make
teaching more fun.

First studies on use of video games in educational process appeared in the
United States of America in 1970s. Over the school course of history and sociology,
the students could play a computer game about life of the pioneers of American
West, called Oregon Trail’, set in 19th century. The students played the game where
they led large virtual caravan of settlers along with baggage and livestock on a road
3,500 kilometers long. Based on legendary real-life Oregon Trail’ expedition of
Lewis and Clarke, the students could relive the experience of life on that trying
quest. The game allowed students to master rational approach to different problems
— if buffaloes moved faster, they would arrive to the destination earlier and earn
extra points. Since the real-life route went over the American North, it was impor-
tant to pass the area before the harsh winter arrived. But at the same time, increased
speed meant the carriages were broken more often, or horses or buffaloes would die
due to overworking. Another challenge young players faced was rational distribution
of food among the caravan members. If the food was distributed too fast, there
would be nothing left before the travel ended, but at the same time, undernourish-
ment and hunger led to diseases of people and livestock. At the destination, the ga-
me calculated points students earned, based on number and health condition of sur-
viving members of the caravan, remaining goods, livestock and money. Wide usage
of video game Oregon Trail in American schools and the gain students had from
playing it made video games to be looked at as an educational tool® for the first time
in their history, and the game itself became exemplary and an icon of educational
video games.

2 https://playclassic.games/games/adventure-dos-games-online/play-the-oregon-trail-online/,

retrieved 21.05.2019

3 The Oregon Trail is a 2,170-mile (3,490 km) historic East-West, large-wheeled wagon route and
emigrant trail in the United States that connected the Missouri River to valleys in Oregon. The eastern
part of the Oregon Trail spanned part of the future state of Kansas, and nearly all of what are now the
states of Nebraska and Wyoming. The western half of the trail spanned most of the future states of
Idaho and Oregon.

* Lussenhop, J. Oregon Trail: How three Minnesotans forged its path. January 19, 2011. URL:
http://www.citypages.com/news/oregon-trail-howi-three-minnesotans-forged-its-path-6745749,
retrieved 24.05.2019
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Basis of every video game is gameplay — component responsible for interac-
tion of game and player. Today there are two basic approaches of studying and cre-
ating video games: ludology aspect, based on theory of game, and narratology as-
pect, based on narrative theory. Both approaches offer their answer to question what
is the basic element of a video game? Ludology insists on supremacy of game me-
chanics, while narratology insists on story-driven games, where the task of gameplay
is to help to tell the story with inner gaming tools. On the other hand, presence or
absence of relation between the gameplay and the narrative brought to creation of
two concepts in game design’: endogenous and exogenous. Endogenous video
games are designed in such way that narrative or story is directly connected with
gameplay. With exogenous games gameplay and narrative do not overlap in any
way, and the story is but an additional element in the game that does not reflect ac-
tivities of players within the game in any way".

Based on endogenous and exogenous approaches to creation of video games,
all educational video games can be divided to following groups:

Direct education (endogenous games), within which goals and expected re-
sults of the teaching process are clearly set. These are high-budget games dedicated
to direct education, and entertainment and gaming aspects are there to attract the
players and provide commercial success of the game. The bulk of these video games
are serious video games, although there are many small narrative games directly
dedicated to education process. The best example for serious games is various simu-
lators, like Microsoft Flight, used for training of real-life pilots. Numerous armies in
the world use video games for simulation training, and one of the most important
functions of video games in soldier training is desensitization of killing of another
human being’.

The other example are games that offer introduction and explanation of
known natural and social systems, such as The Oregon Trail, or studying of laws of
physics in video game Supercharged!® The third example might be miniature video
games for school children that interactively help in learning certain school courses
(foreign languages, mathematics, biology, physics, etc.)

Background education (exogenous games). The vast majority of video ga-
mes belong to this group, and the general association on video games are games
from this group. Their basic purpose is — playing them in its elementary meaning
and essence. A player will entertain himself when playing these games, but naturally
he will learn something while playing as well. During playing of these games, the
players are not given detailed explanation of what is happening, but the learning
process happens, nonetheless. In such games a player usually becomes involved in
certain events, gathers personal experience and forms a personal view of the world.
For instance, pseudo-historical video games, such as games from Assassin’s Creed’

3 Rouse R. Game Design: Theory & Practice. Plano: Wordware Publishing, 2004.

% Squire K. From content to context: Videogames as designed experience // Educational Researcher.
2006. No. 35 (8). P. 19-29.

7 Filipovi¢, Aleksandar: Paradigma kulturoloskog pozicioniranja video igre, doctoral dissertation,
FDU, Belgrade, 2016

8 http://web.mit.edu/mitstep/projects/supercharged.html, retrieved 24.05.2019

? https://assassinscreed.ubisoft.com/game/en-us/home, retrieved 24.05.2019
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franchise can provide relatively general information on historical events and people
from that time and can create interest in players to research the time period when the
game is set. Other games can in similar way to create initial and basic knowledge on
global-scale relationships and mechanisms they are formed, to interpersonal rela-
tionships, or models of behavior in certain situations.

Internal education (both endogenous and exogenous games) is the learning
of the rules of a game. The knowledge itself in necessary within the game and use-
less outside it. Here we talk about various tutorials, educational and introductory
missions at beginning of a game. Every high-budget game has such element. Internal
learning allows lowering the threshold of skills needed to start a game, without lear-
ning complete game mechanics at one, but offered in parts accompanied by explana-
tions, commentary or examples.

Generally, researchers state that endogenous games are the most efficient type
of video games to realize direct education of educational games'’. In such games the
content is directly connected with game mechanics that allow better assimilation of
specific information and the form of necessary skill for deeper in-game immersion.

One of the good examples of smaller video games that can have important
educational and civilization role is educational ecological game ,,Homo Ludens -
Igrag kao Gistad”'' (Homo Ludens — Player as a Cleaner) of Serbian author Jovana
Mirkovi¢, that treats the problem of waste disposal. The goal of the game, that com-
bines photography, animation and game is introduction to current European stan-
dards on gathering, sorting and disposal of secondary materials. In that way a civili-
zational need of ecological education of population is promoted through a video
game. ,,In formation of ecological culture of contemporary man a system of ecology
education has significant role, where ecological consciousness about basic character-
istics of the environment is formed and developed, as well as to environment itself,
its protection and preservation, rational usage of natural resources, with mandatory
development of critical positions about permanent degradation of the environ-

ment”!?

Here another important aspect of educational function of video games shall be
taken into consideration. Video games are currently the most lucrative business of
creative industries”’. Video game industry consciously creates an ideological dis-
course through militarism present in video games, that creates narrative, parallel
history and help to form opinions of young generations. The cult of war visible in
the best-selling video games has not been seen since the rise of fascism between the
WWI and WWII. Such openly militaristic ideology does not seem out of the ordi-

19 Squire K. From content to context: Videogames as designed experience. Educational Researcher,
2006, no. 35 (8), pp. 19-29

" http://www.seecult.org/vest/homo-ludens-igrac-kao-cistac, retrieved 24.05.2019

12 Bjelajac, Zeljko, Poc¢uca, M., & Markovi¢, M. (2012). Politika EU u oblasti zastite Zivotne sredine s
osvrtom na krivino-pravne aspekte i ulogu porodice u razvoju ekoloske svesti. Strani Pravni Zivot,
56(3), 525-543. Retrieved from https://www.stranipravnizivot.rs/index.php/SPZ/article/view/372,
retrieved 24.05.2019

1® Filipovi¢, Aleksandar: Video-igre kao najozbiljniji biznis kreativne industrije na pocetku 21. veka,
»Megatrend revija” vol 10 (2) 2013, Beograd, p. 177
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nary nonetheless, as armed conflicts are rationalized and present in form of global
latent ,,War on terror”. Militarism that is present in video games has young adults as
their target group and represents an alternative educational frame to official educa-

tional system'*.

Citizens of aggressive Western countries were subjected to an avalanche of
information for years that had a goal to convince the citizens that aggressive milita-
rism is the only feasible strategy for maintaining ,,our way of life”. After a short
quiet after the Vietnam War ended, a strong residential campaign began in the Uni-
ted States, with a message that the USA keeps and saves the world, and by that its
way of life. And the means to keep it that way is the army. Not knowledge, not sci-
ence, not culture, not even the money, but with raw military force'”.

Video games like Mortal Combat or Ultimate fight teach close combat, Wolf-
enstein, Quake, Doom or Perfect Assassin show the conflict of individuals in the
situation of real armed combat. For other organizational types and potential future
managers or soldiers there are gaming franchises like Command & Conquer: Gener-
als, Tiberian Sun, Generals, Age of Empires, Civilization, Caesar’®.

The Pentagon publicly funds Institute for Creative Technologies'” at Univer-
sity of Southern California’®. There is no data about projects the institute developed
for the American army but at the Institute’s website it was published that the con-
tract value for 2011 was 135 million USD. Divna Vuksanovi¢ states that American
Defense Advanced Research Projects Agency” ,currently lists around 40 games
made directly for military use, around 25 deemed useful but not made directly for
military use, as well as several modifications, and all of them can serve the needs of
military-industrial complex.*® ”

Educational games

Regardless if the game is played in nature, on a tabletop or on electronic de-
vice and despite not having educational purposes, there is always learning while
playing — new information is learned, new skills are adopted, social skills are ways
of thinking are developed. Various games help in protection of emotional develop-
ment of young people. On the other side we have lack of free time and accelerated
living that often causes stress, anxiety and sometimes depression. Game stimulates
imagination and creativity. People enjoy playing, which motivates them to cooperate

' Kristian Lukié: Kriticke perspektive umetnosti digitalnih igara — prilog istraZivanju fenomena,
http://www.bos.rs/cepit/evolucija/html/14/igre.htm# ftnl, retrieved 24.05.2019

15 Not counting NATO, the USA has 737 smaller and larger bases around the world in 63 countries,
with 325,000 members of military personell.

' http://www.bos.rs/cepit/evolucija/html/14/igre.htm retrieved 24.05.2019

' http://ict.usc.edu/news/press-releases/usc-institute-for-creative-technologies-receives-135-million-
contract-extension-from-u-s-army/ retrieved 24.05.2019

'8 http://www.usc.edu/ retrieved 24.05.2019

' Defense Advanced Research Projects Agency, http://www.darpa.mil/ retrieved 21.05.2019

2 https://dzonson. files.wordpress.com/2011/07/filozofija-medija-ii-finalna-verzija.doc.

retrieved 21.05.2019
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and participate. Competent researches shown that the game is most entertaining
form of learning for pupils and students. Knowledge gathered through a game is
much more durable than knowledge gathered otherwise®'.

For modern generations of pupils and students video games are a natural envi-
ronment that draws them into virtual worlds with their dynamics and activity. Edu-
cational video games might motivate and activate current generations of pupils, as a
bridge between traditional way of teaching and future approaches to that process.
Even in 1980s and 1990s an awareness of fantastic possibilities of usage of com-
puters in teaching and learning. Large countries massively equipped classrooms in
schools and universities. There were almost no scientists who would claim that
computers, and later hypermedia, cannot be used as teaching tool. Many of them
lobbied, gave presentations, and were showing in broad strokes a myriad of other
potential gains when learning is supported by computers. Learning through digital
games can be applied as an additional option to classroom lectures. The intention of
learning through video games is to develop new ways of design of lectures with help
of information and communications technologies and simultaneously allow students
to gain skills and abilities they will later use in business world. With help from video
games, and educational video games in particular, students should be able to apply
knowledge of facts, learning on demand and gain experiences in virtual world that
can later shape their behavior and directly influence their thinking®.

One of the early video games used for educational purposes was created in
1980s for NASA'’s training of astronauts and pilots. Examples of realization of teac-
hing curriculums through video games and simulations are numerous and present at
many universities and schools round the world. Students of the University of Ohio in
the United States of America learn helped by a software called CASE, which stands
for ,,computer-assisted simulation of clinical cases, and in that way, they more easily
research reactions of human bodies to various types of treatment and healing.

Some video games that are suitable for educational purposes follow:

— Environmental Detectives 02, developed by MIT (Massachusetts Institute of Technol-
ogy) and Microsoft, project of learning through a game where conceptual prototypes for
next generation of interactive educational entertainment are developed,

— Scavenger hunts: students are divided into teams with task to find terms related to top-
ics teached on the Internet and to compile a HTML document with found links,

— TopSIM 02, TERTIA Edusoft : various business games used in business education and
expert studies,

— MonkeyWrench Conspiracy 99: this game brings approach to learning as discovery that
can include any combination of performances and tasks, with support of necessary ref-
erential manuals and videos

— UniGame - Social Skills and Knowledge Training framework: offers a possibility to in-
terested lecturers to apply their teaching. The lecturers define various topics and cus-

21 Maravié, J., (2008.). Skotski primer korii¢enja kompjuterskih igara u nastavi,

http://www.skole.hr/nastavnici/ucionica?news_id=920, retrieved 21.05.2019
2 Pivec, M.,(2006.). Igra i uenje: Potencijali ulenja kroz igru, Edupoint &asopis:
http://edupoint.carnet.hr/casopis/49/clanci/1#top , retrieved 21.05.2019
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tomize the game according to their needs. Students work on their assignments, cooper-
ate, exchange ideas and learn in that way,

— Immune Attack, Federation of American Scientists FAS: The goal of this game is to
save the patient suffering from bacterial infection,

— Sir Isaac Newton: students can test their knowledge related to various complicated for-
mulas related to movement.

Contemporary approach to implementation of education in video games

One of the widest accepted principles of implementation of education in video
games is the ,,immersion” model. The ,,immersion” is a very popular term dedicated
to video games in scientific and popular science literature. Immersion in video ga-
mes is often understood as a state of consciousness, often artificial, where the con-
sciousness of the subject about his physical condition are diminished in reality,
while the feeling of full presence within given virtual space increases in contrast™.
Due to constraints we cannot widely elaborate on this phenomenon, but we can
stress that these worlds are meta-worlds in meta-reality, which are much more desir-
able for the player than the real world. The ,,immersion” concept is thoroughly used
in education. Foreign languages in many countries are learned based on video game
world immersion principles: basic communication is reduced to a minimum, and
teaching is conducted only in the language student learns. Therefore, there is an
immersion into new linguistic surrounding®. In the middle of the video game im-
mersion theory is a concept of presence in the game and involvement in the game.
The player not only must believe in everything that happens on the screen, he has to
become interested to play by it.

According to Ernest Adams, video game developer and consultant, immersion
can be divided in following categories™.

Tactical immersion: This kind of immersion occurs when the activities de-
maning great skill are performed. The players feel ,,shocked” when they perform
activities leading to success. During this kind of immersion, the player identifies
with his avatar and feels more like it than as the person in front of a display.

Strategic immersion: Intellectual activity related to solving of various prob-
lems. For instance, chess players go into strategic dive when they have to choose the
right solution in wide array of possibilities. In this kind of immersion a mental con-
centration of the player is required as they have to see themselves as a person who
plays and has abilities necessary for making the right solution.

Narrative immersion: The player is inspired with graphics and gameplay in-
to immersion. This is similar to immersion people experience when reading a book

% McMahan A. Immersion, engagement and presence: A new method for analyzing 3-D video games //
The Video Game Theory Reader. New York: Routledge, Taylor & Francis Group, 2003. P. 67-88.

4 Baker C. Foundations of Bilingual Education and Bilingualism. Bristol: Multilingual matters, 1993.
343 c.

2> Adams E. Postmodernism and the Three Types of Immersion. July 9, 2004. URL:
http://www.designersnotebook.com/Columns/063_Postmodernism/063_postmodernism.htm,

retrieved 21.05.2019
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or watching a film. Similar to the first kind, the key aspect is identification, but not
only with the avatar but with whole world of video game. By immersion the player
becomes a part of the surrounding within the display while playing the video game
he exchanges real life surrounding for the one dictated by the game narrative. Simi-
lar to Alice®® jumping in the mirror, or when teenagers enter the game Jumanji.”’

Educational aspects of video games

Video games slowly but steadily become a substitution for weaknesses of of-
ficial education system. Whether that weakness was initiated by devastated school
system or degraded family, video games have obvious capacity to fill the void and
save something from uncertain future of young people.

,»With appearance of television as the fourth significant paradigm the avail-
ability of various information was increased like never in history, but the possibility
of interest-based influence on wide population as well. The next, and probably the
most important manifestation is appearance of easily obtainable computer technolo-
gies, which, combined with the launch of the Internet allowed global, free and cheap
exchange of information of every kind”**,

Educational aspect of majority of video games inevitably includes two-
dimensionality”. Education is looked as a determining factor, but as a consequence
of doing this activity as well. Education is a determining factor of the game, as it
determines the choice, its kind and the approach strategy. Every individual chooses
what they will play, among other things, and based on own ,educational pre-
determinism” and enters all of his educational properties in the playing process. Our
own pre-knowledge, computer literacy, level of abilities, practice, skills etc, are
direct factor of personal choice — do I play, what I play, how I play and why I play
video games? Educational effect relates to all those knowledge, skills, abilities, posi-
tions, emotions, values and other things that are consequence of playing video ga-
mes. In other words, educational function of video games is reflected to educational
determining factors of choice, but to educational results of playing.

Every activity that includes educational effects carries in itself a difference of
activity sphere of educational content and educational intensity. In regard of context
of educational goals, video games are developmental means in different spheres.
They can bring development of strategic thinking, planning skills, communications,
application of numbers, negotiations, group decision making, use of information,

%6 Alice's Adventures in Wonderland is a novel from 1865 written by English writer Charles Lutwidge
Dodgson under nome-de-plume Lewis Carroll.

?" Four high-school children discover an ancient game they never heard before. Since that moment they
will become drawn into the entertaining world of jungle and become avatars of their own choice — from
geek researchers to fierce warriors

28 Milan Pogu¢a: Uloga porodice i $kole u afirmaciji bezbednosne kulture, Kultura polisa, god. XIV
(2017), posebno izdanje, str. 119-131

% Nada Kagavenda-Radi¢, Tamara Nikoli¢-Maksi¢, Bojan Ljuji¢ Igra odraslih: Da li kompjuterska
igra obrazuje u slobodnom vremenu, Filozofski fakultet, Univerzitet u Beogradu Andragoske studije,
issn 0354-5415, broj 2, novembar 2011, str. 147 -170
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discovery of learning strategies, problem solving skills, use of computer, develop-
ment of intellectual, visual and motor skills, as well as player’s interactivity. Al-
though there are very different specifications of benefits from playing educational
video games, one research outlined following concrete skills developed through
video games, whether the game is endogenous or exogenous™:

— Engagement in sustainable reasoning— relates to involvement in solving of problems
that lasts for several days and demands inclusion of various resources, and many games,
especially simulation games, are designed in this fashion;

— Management of complexity — implies carrying with complex and unpredictable systems
(virtual epidemics, ecological issues etc.);

— Solution testing — demands the user not only to participate in problem solving, but to
find solutions they would test in order to find the most suitable one;

— Overcoming of problems arisen from application of wrong solutions — solutions the us-
ers choose are not always correct or best;

— Organizing and navigating information structures and evaluation of information;

— Collaboration,

— Addressing other users — necessary for announcing individual results and work on pos-
sible collective solution;

— Expecting the unexpected — an important skill often tied to functioning in complex sys-
tems, often related to risk taking and planning;

— Anticipation of changing technologies — although technology is not in explicit focus of
video games, users shall know that usage of various technology, like message exchange,
modern forms of communication, spatial navigation, gathering, analysis and visual pre-
sentation of data;

— Abstract thinking of new technologies— the focus is not on technologies themselves, but
on the way they are used®'.

Final remarks

Pupils or students, meaning persons who are educated, or just play, develop
their mental and psychomotor faculties through video games. Video game seems to
be the best form of learning through entertainment. It allows and increases creativ-
ity, thinking, logical deduction, solving of certain obstacles to arrive to the goal. The
generation that is coming is the ICT generation, and they are young or not so young
but new and different people. ,,They are digital indigenous population, multitaskers
adapted to simultaneously use Facebook, play online games, send text messages,
download music and films from the Internet. They communicate over keyboard
rather than live, they sent a text more gladly than they voice call, because it is
quicker and safer. The process of their separation and coming of age is now taking
place under the watchful eye of the ICT**. They are a generation that does not read

30 Klopfer, E. (2008). Augmented Learning — Research and Design of Mobile Educational Games.
Massachusetts Institute of Technology (MIT Press).

3! Nada Kagavenda-Radi¢, Tamara Nikoli¢-Maksi¢2, Bojan Ljuji¢ Igra odraslih: Da Ii kompjuterska
igra obrazuje u slobodnom vremenu, Filozofski fakultet, Univerzitet u Beogradu Andragoske studije,
broj 2, novembar 2011, p. 147 -170

32 Terkl, Seri: Sami, zajedno, Clio, Beograd, 2011
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from paper and has no library. They do not carry large bags full of books and note-
book to school, they bring tablets instead. If we take in consideration that the text-
books are decreasingly popular these days, it was necessary to create something that
will be interesting to the new generation of digitally literate youth.

Contemporary people learn best when they use a computer and the Internet,
and by playing video games. Nearly every game now has some sort of educational
properties and allows people to learn by playing. The greatest step towards the mod-
ern education are educational video games and educational software that are more
and more present in kindergartens and schools. Educational games and software
allow students to learn by using computer, which is their natural environment. Nu-
merous researches shown that children of this century learn more efficient through
the games. Educational games are imagined as an addition to teaching curriculum,
and in some cases as a companion material for teaching.

Modern video games offer unique tools that allow integration into the teach-
ing process. Users can enter the interaction with educational programs in various
field in an interesting form. Still, that requests more detailed studies of specificity of
approach to development of educational video games, that would equally be interest-
ing and entertaining to the user and would motivate him to succeed in the game,
education and life.
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HACTABHO-OBPA30BHA ®YHKIINJA BUJEO UT'PE

Casxicemak: 11Ixoncku m akafgeMCKu CBET je omgaBHO ymao y epy UKT. EnykatuBue
KOMIIjYTE€PCKE UIPe U BUPTYEIIHA OKPYXKEHha 3a yUeHe IIOCTAIN Cy CTAHAap/ U JOHEIN HOBE
JIMMEH3Mje 1MoJby enykanuje. Jla Ou mocturia cBojy CBpXy M ONpaBlalia HAMEHY U YJIO0KEHH
HOBAII, CaBPEMEHa HACTaBa MOpa Jia e MPHIArOAN TPEHIOBHUMA, OCIOCOOM CE 32 MPUMEHY
HOBUX HH(OPMAIMOHUX TEXHOJIOTHja M YCBOJH AaTPAKTHBHUjU OOJMK, NPUXBATIHUBHU]U
YUYCHHUIINMA HOBHX 3aXTeBa. AyTOpH y OBOM pajy yKa3syjy Ha 3HauyajHe MOryhHOCTH moau3a-
Ba HUBOA e(DHKACHOCTH y4€Hha M HACTaBe MPUMEHOM CaBPEMEHHX OOpPAa30BHUX KOMIIjyTep-
CKHX Wrapa W BHUPTYEIHHX OKpYXeka 3a ydyewe. EayKaTHBHE Urpe, OCHM IITO CIYXe 3a
3a0aBy, MOTy OUTHO YTHLATH Ha caM IPOLEC yYeHha U y BEJIHKO] MEPU YTULATH HA MCHXO-
MOTOpHE, CEH30pHE, KOTHUTHBHE CIIOCOOHOCTH M COLMjaJIHU PA3BOj, JIOTHKY, MACAOHE aKTH-
BHOCTH, CIIPETHOCT, Pa3IMuUTe CHOCOOHOCTH W BeliTHHEe. OBakBe METOJEC MMAjy 3allaKeHY
ynory y nosehaBamy KOHLIEHTpaluje 1 MOTHBALUje YUCHHUKA, [1a UX j€ HOXKEJBHO MPUMEHHU-
BaTH y 1MJby yHampehemwa oOpazoBama. Y OyayhHocTH je moTpeOHO paauTH Ha TOMe Jaa
IIKOJICKE BJIACTH YCBOj€ ITOUTHBHM CTaB IIpeMa OBaKBOM HAUMHY CTHIamka 3HaHmba U IpHMe-
HE HOBE TEXHOJIOTHje Kao mparehul BU 00pa3oBama y3 TPATUIIMOHATHO YICHE.

Kanyune peuu: Buzeo urpe, enykaimja, rejMupuKaIija, yuemhe, TEXHOJIO0rja
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