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Summary: Innovations in technology are rapid and workers’ roles in the virtual environment
have changed. Due to the great need to educate professionals who need to adapt quickly, the
modernization of teaching is gaining momentum. Blog is one of the internet tools that can be
effectively implemented in education. The aim of the research is to experimentally test the effects
of the application of the blog Biosoikoslogos in biology teaching in relation to traditional teaching
and to evaluate the attitudes of first-grade high school students (15-16 years of age) towards the
characteristics of the blog. The theoretical method, descriptive method, experimental method with
parallel groups, and methods with pedagogical statistics were applied in the research. The results of
the study showed that the students who used the blog achieved statistically significantly better results
than the students who did not use the blog. The results also showed that the most important features
of the blog are those that are the most helpful for students to directly facilitate learning. The analysis
of the results shows that blog-based biology teaching is significantly more effective than traditional
teaching, should be applied more frequently in practice, and students should evaluate blog features
differently.
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Introduction

Teaching in schools continues to take place in
a predominantly traditional way and generally does
not follow the trends that information and com-
munication technologies (ICT) have already largely
found their place and taken a dominant role in many
spheres from economics, through industry, to creat-
ing trends and responding to numerous global chal-
lenges through science, education, and many other
social activities. The poor results of our students on
PISA and TIMSS tests show that teaching in Serbia
is not efficient enough. In order to break this trend,
digital technologies that are effectively implement-
ed in the industry need to be more widely repre-
sented in education. The emergence of the “Fourth
Industrial Revolution® in the 21st century brought
challenges, as well as opportunities, for the educa-
tion sector to accelerate and modernize the learning
process. Education is currently experiencing a rapid
change due to the increase of technology-based net-
worked communities. In order for the higher educa-
tion sector to remain relevant and compatible with
today’s challenging society, educational institutions
must commit to a process of a continuous change or
will become less and less important due to the emer-
gence of various online courses (Van Wyk, 2018).

Many manufacturing processes in indus-
try are controlled by software. In agriculture, mo-
bile meteorological stations installed on drones are
used; in medicine, the most modern tools are used,
supported by complex software for diagnosis and
treatment of diseases, so the application of ICT has
become inevitable for modern man. In this regard,
it is necessary to apply such technology in educa-
tion, which is the basis for education and intellec-
tual shaping of experts in various fields. On the oth-
er hand, there is a special question whether the ap-
plication of technological support in teaching leads
to a fundamentally different approach to teaching
(Erakovi¢ and Lazovi¢ 2020).

Although innovations of any kind usually re-
quire certain material investments, given the avail-

ability of various software and platforms that can be
used free of charge in education and science, there
is no significant obstacle to their introduction and
use in educational work. However, for the successful
application of ICT in teaching, appropriate training
of both teachers and students is necessary. From the
perspective of social justice, an important question
arises as to whether all teachers have equal opportu-
nities to be trained and transfer ICT knowledge and
skills learned in their courses to students in different
school environments (Jita, 2018).

In scientific literature, various authors have
tried to define the concept of digital competence.
Ananiadou and Claro (2009) and Navarro et al. (Na-
varo et al. 2016) define digital competence as the in-
tegrated and functional use of knowledge, skills, and
digital attitudes. Teachers’ digital competencies are
dynamic and complex not only because of the dy-
namic development of ICT, but also because of the
close connection with pedagogical, psychological,
methodological, didactic, and subject competen-
cies of teachers (Risti¢ and Blagdani¢, 2017). Equal-
ly, digital competence implies the ability to apply the
necessary knowledge, attitudes and skills for plan-
ning, application, and assessment in the process of
teaching and learning, using ICT in teaching. There-
fore, digital competence can be understood as peda-
gogical digital competence. Taking into account this
definition, it can be stated that pedagogical digital
competence has three components: attitude towards
ICT, knowledge, and educational use of these tech-
nologies (Kihoza et al, 2016; Navaro et al. 2016; Ri-
vera-Laylle et al. 2017).

One of the information and communication
technologies that can be used effectively in teaching
is a blog. A blog is an internet platform that brings
together textual, audio, and video content in one
place. Although blogging platforms are intuitive,
this job requires more activity than writing just a
few articles (posts). In the arena of content market-
ing, the effective use of a blog (blogging) means that
the user becomes a respected member of the online
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community that leaves a recognizable mark in the
virtual space. Blogging has become a ,,cheap pub-
lishing platform, a potentially powerful and visible
way, not only to build informative content, but also
to 1) make a blog user a valuable member of the vir-
tual community, and 2) raise the value of one’s per-
sonal brand (Gilbert et al. 2016).

Although reminiscent of a classic website, the
blog has certain characteristics that make it specif-
ic. The contents of the blog are arranged in reverse
chronological order, from the most current to the
oldest, which makes it extremely clear. This platform
enables two-way (web 2.0) communication, so that
users can exchange information almost synchro-
nously. In addition to textual, audio and video con-
tent, links to other sources of knowledge can also be
posted on the blog, which significantly expands the
information base on it (Lazarevi¢ et al., 2018).

In an educational context, a blog can be ef-
fectively used as a tool that combines different pos-
sibilities. This platform can be used according to the
combined model in the classroom, but also for on-
line teaching. This approach gives the student the
opportunity to independently master the teaching
material that the teacher makes available through
the learning support system, while the time in class
can be devoted to problematic segments. The teach-
ing process is thus more focused on the student and
his needs, i.e., difficulties in mastering the material
(Erakovi¢ and Lazovi¢, 2020). The fact that a teacher
at home can record a lesson and post a video with a
certain teaching unit on a blog has a special signif-
icance in situations when, due to the corona virus
pandemic, the school system completely switched to
online teaching at one point.

There are several types of blogs used for edu-
cational purposes. These include the teachers’ blog,
the students’ blog, and the teaching blog used in the
classroom (Campbell, 2003). The teachers’ blog is
used to post learning materials so that students can
download or read them. The students’ blog is run
by an individual or a small group of students. This

blog can be used for personal interests as well as for
peer education. Finally, the classroom teaching blog
is the result of the joint effort of the entire class. It
is like a virtual classroom. On this blog, the teacher
can post anything about the information from the
lecture, such as an assignment or reading material,
and students can solve or set assignments and give
answers and comments about the work of other stu-
dents (Vadia, 2018).

The classroom teaching blog offers a number
of benefits for both students and teachers. One of
them is that it can motivate students to be more effi-
cient because it also promotes peer review. It also of-
fers an authentic audience that makes students more
aware of what they are doing. Through this blog, a
limited time in the classroom is no longer a problem
because teachers and students can maintain contact
via the Internet, outside of school. Finally, a teacher
can apply many different teaching strategies using a
blog in the classroom or outside (Vadia, 2018).

The blog has a great potential to be used in
teaching, at all levels of education (Abersek, 2013;
Abersek et al., 2014). It can be used in different ways
in teaching, so that it is fun and interesting and en-
gages students in additional activities. It can also be
used as an aid to students in the development of im-
portant skills related to communication in science
or as a club of readers of precisely defined scientific
content through the formation of groups (De Souza-
Hart, 2010). According to the literature (Achtennan,
2006; Godwin-Jones, 2003; Ray, 2006), a blog has a
potential to be used as a complementary means of
communication, a shared virtual tool, or a teaching
tool in educational systems.

Students can use the blog to replace paper-
work, and feedback can be obtained in the form of
comments from teachers or other students. Most
studies on the application of blogs include writing
texts in various courses (Tang & Lam, 2014; Yang
& Chang, 2012) or teacher education programs
(Chou, 2011; Pavo & Rodrigo, 2015), while several
researchers have used audio and video blogs in lan-
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guage learning (Hung, 2011; Shih, 2010; Sun, 2012).
Finally, with the help of a blog, the teacher can cre-
ate an environment in which students feel that they

are important factors in the educational process
(Churchill, 2009).

In education, the blog is most often used as
an aid in learning the native language and a foreign
language or in subjects related to computer science.
However, the use of blogs in sciences such as biol-
ogy or chemistry is still underrepresented, so re-
search related to the use of blogs in these areas is
very scarce (Lazarevi¢ et al., 2018).

The aim of the research is to experimental-
ly check the effects of the application of the blog in
biology teaching in relation to traditional teaching
and to look at the attitudes of students about the
characteristics of the blog.

In relation to the research goal, tasks have
been formulated for its operationalization:

1. To determine whether there is a statisti-
cally significant difference in the achievement of bi-
ology students on the final test between students of
the group that used the blog in processing the teach-
ing topic Basics of Cytology in the first grade of high
school and students of the group that covered the
same teaching topic by means of traditional teaching.

2. Determine which features of the blog are
most important to students.

Research methodology

Research design: The research is focused on
the effects of using a blog as a web tool in teaching
biology. The research was conducted in 2017 in bi-
ology classes within the teaching topic Cytology in
the first grade of high school, according to the for-
mer, linear program of biology. Before the begin-
ning of the research, a blog Biosoikoslogos was cre-
ated on the internet address www.biosoikoslogos.
wordpress.com, on which biology teaching units for
high school students were integrated. The research

used an experimental model with parallel groups, an
experimental (E group) that used a blog in teach-
ing and a control (C group) that implemented teach-
ing in the traditional way. Before teaching, students
from the experimental and control groups were test-
ed with a pre-test in order to equalize the groups.
Since the students of the first grade of high school
participated in the research, and the research was
realized at the beginning of the school year, the pre-
test included questions from the materials that the
students studied in elementary school. These con-
tents are related to the material processed in the
teaching topic Fundamentals of Cytology, which
was realized in pedagogical research. That is why the
initial test mostly covers the contents that are pro-
cessed in the 7th grade of primary school (cell biol-
ogy and human anatomy). After the application of
the pre-test, the students from the group E, with the
help of the blog, realized the teaching units from the
teaching topic Cytology. All lessons from this teach-
ing topic integrated into the blog included a mul-
timedia presentation, including images, videos of
complex biological processes taking place in cells, as
well as links to other related content that lead to the
appropriate application or a web page.

In addition to using the blog in class, the stu-
dents in the experimental group had the opportu-
nity to communicate with the teacher from their
homes by posting comments on the blog at the time
of learning the material or immediately afterwards.
Also, other students from the experimental group
were able to respond to the comments, which creat-
ed good conditions for online community commu-
nication on a particular topic.

For the students in group C teaching took
place in the traditional way, where the teacher pre-
dominantly teaches the material (frontal form of
work), without the use of a blog. Classes were taught
in both groups by the same teacher. After the imple-
mentation of teaching in different ways, both groups
did a post-test to check their knowledge after apply-
ing different teaching models.
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Research sample: Random sampling was ap-
plied in the research. The sample consisted of 180 stu-
dents, divided into two groups, but after equalizing
the groups, the results of 171 students were included
in the analysis, with 85 students in the experimental
group and 86 students in the control group. In order
to fully ensure the objectivity of the experiment, the
remaining 9 students participated until the end in the
research, but their results were not taken into account
and were not statistically processed.

The experimental group consisted of stu-
dents from three classes of the first grade of the high
school in Sabac, and the control group consisted of
students from three classes of the first grade of the
high school “Isidora Sekulic“ in Novi Sad. All stu-
dents are between the ages of 15 and 16. This choice
of experimental and control groups ensured that
students were not in contact and could not exchange
experiences related to the different teaching models
applied in these two groups. The number of students
at the class level was uniform, so the classes in group
E had between 27 and 30 students, and in C group
between 28 and 30 students.

Research instruments: The instruments used
in the research are: pre-test (applied at the begin-
ning of the research, before the introduction of the
innovative teaching model, which equalizes the E
and C groups), post-test (applied for both groups af-
ter the introduction of the innovative teaching mod-
el in E groups), and an assessment scale by means of
which students evaluated different characteristics of
the blog. The reliability coefficient (Cronbach’s Al-
pha) for the pre-test is a = .801, and for the post-test
a = .808, which indicates a high degree of consist-
ency of the questions within the tests. The reliability
coeflicient for the assessment scale is a = .824.

Data analysis: For data processing on the pre-
test, a t-test with a significance threshold of p <.05

Table 1. Descriptive pre-test statistics.

was used. Data on the progress of E and C group
students from the pre-test to the post-test were pro-
cessed by a combined analysis of variance (ANO-
VA). When processing the data on the characteris-
tics of the blog, the arithmetic mean of the points on
ascale of 1 - 4 was calculated. All analyzes were per-
formed in SPSS and Microsoft Excel.

Research results and discussions

After processing and the statistical analysis of
the data on the effects of the application of the blog
in biology teaching in high school, the results were
obtained which are an indicator of the achievement
of students in groups E and C by applying different
teaching models. They include:

e E and C group pre-test results;
e post-test results of E and C groups

e The results of an evaluation scale about the
values of different blog features.

The obtained results were analyzed and com-
pared with the results of the research by other au-
thors related to the application of ICT, and especial-
ly the application of the blog in teaching at school
and university level of education.

Pre-test results: In order to equalize the stu-
dents of E and C groups according to their knowl-
edge of biology, a pre-test was applied at the be-
ginning of the research. To look at the measures of
central tendency, skunis (Skewness) and kurtosis
(Kurtosis), arithmetic mean (M), standard devia-
tion (SD), minimum (Min), maximum (Max), mod
(Mode), median (Median), a descriptive statistic for
the pre-test was done (Table 1). According to Ta-
bachnick & Fidell, (2013), the range of acceptability
for skewness and kurtosis is -1.5 to +1.5.

N=171 Min. Max. M SD

Mode Median Skewness Kurtosis

In total 22 93 55.54 15.26

57 55 0.07 -0.38
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In the pre-test as a whole, the students of
Group E achieved an average of 55.52 points, and
the students of Group C 55.56 points. The results of
the pre-test were processed by t-test and shown in
Table 2. On the pre-test there was no statistically sig-
nificant difference in the achievement of students in
groups E and C (p> .05).

The Leven test (F = 4.36, p> .05) was also used
in the analysis of the pre-test data. And its result in-
dicates that the E and C groups are uniform in terms
of to their prior knowledge of biology.

Post-test results: After the realization of the
content of the teaching topic Basics of Cytology, stu-
dents of both groups did a post-test. Descriptive sta-
tistics was also performed for this test, the results of
which are shown in Table 3. The range of accepta-
bility for skewness and kurtosis ranges between -1.5
and + 1.5 (Tabachnick & Fidell, 2013).

In the post-test as a whole, the students of
Group E achieved an average of 78.15 points, and the
students of Group C 69.20 points. The data obtained
in the post-test were processed by t-test, which ex-
amined the statistical significance of the differences
in the achievement of students in groups E and C af-
ter the application of the two teaching models. The
students in group E achieved a statistically signifi-
cantly better result in the post-test compared to the
students in group C (p <.001). The statistical signif-
icance of differences in achievement in biology on
the final test is shown in Table 4.

The efficiency of the two teaching models was
analyzed by a combined analysis of variance (ANO-
VA). This analysis showed that there is a statistical-
ly significant main effect of the non-repeated factor
Group as well as the repeated factor Testing. Also,
the interaction of these two factors proved to be sta-
tistically significant (Table 5).

Table 2. Statistical significance of the difference in achievement in biology on the pre-test between students
of E and C groups (t-test)

Group N M SD t (df) p deen
13.85 0.02
E 8 252 (169) >.05 0.003
C 86 55.56 16.62

Table 3. Descriptive statistics for post-test.

N=171 Min. Max. M SD Mode Median Skewness Kurtosis

In total 27 100 73.65 17.32 72 78 -0.69 -0.22

Table 4. Statistical significance of the difference in achievement in biology on the post-test between students
of E and C groups (t-test).

Group N M SD t (df) p Conen
E 85 78.15 15.01 349
<.001
C 86 69.20 18.36 (169) 0.533
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Table 5. Statistical significance of the difference in achievement in biology between students
of E and C groups measured on the initial and final knowledge test.

F df1 df2 p 2
Group 15.10 1 169 <.001 0.08
Testing 125.84 2 338 <.001 0.43
Group x Testing Interaction 24.61 2 338 <.001 0.13

Students in both groups (Group factor; p
<.001) made a statistically significant progress on
the post-test compared to the pre-test (Testing fac-
tor; p <.001). This progress is expected, given that
the contents of the post-test were realized imme-
diately before the final testing. However, it was ob-
served that the students of the group E progressed
statistically significantly more compared to the stu-
dents of the group C (interaction Group x Testing).
Since the working conditions in the groups E and C
were the same, with the only difference in the teach-
ing model applied in these two groups, it can be
concluded that the application of the blog in biology
teaching statistically significantly contributes to the
improvement of biology achievement.

A blog is an application that makes it easier
for students to master the material and allows them
to respond to complex challenges in teaching. The
challenges of displaying cell characteristics are mul-
tiple. Molecules undergo a wide range of conforma-
tional changes at different levels, from atomic level
vibrations to conformational changes at the level of
the domain of random motion of molecular entities.
Understanding the concept of spatial and tempo-
ral scaling in the cellular environment is one of the
main challenges related to the study of cytology and
molecular biology (Duncan, 2007; Tibell & Rund-
gren, 2010).

The presentation of abstract concepts can
take any form (static, dynamic, two-dimensional,
three-dimensional) and will often combine multiple
modalities. Moreover, visualizations can fulfill spe-
cific learning goals or even put teachers in the role
of designers (Jenkinson, 2018). That is why blogs

have the potential of an individual reflective journal
(Zabalza, 2004) and enable the interaction of read-
ers, with the possibility of adapting to metacognitive
processes in a common way of acquiring knowledge,
thus directly influencing learning.

Teaching with the help of a blog is more ef-
ficient than traditional teaching, and students are
more motivated for teaching that includes digi-
tal technologies, which is in line with the previous
research on the application of the blog in teaching
(Churchill, 2009). Many authors have proven that
blogs have the effect of improving learning perfor-
mance (Ching, 2012; Chou, 2011; De Andrés Mar-
tinez, 2012; Goktas and Demirel, 2012; Halic, et al,
2010; Hramiak et al, 2009; Mansor, 2011; Tang and
Lam, 2014). For example, Halic et al. (2010) state
that the interaction of teaching materials in class
with combining teaching with the help of a blog sig-
nificantly contributes to a better understanding of
the material. Previous research (Norrby et al., 2015)
has also shown that students who use computer an-
imations or videos understand the material better,
compared to students who only read about it from
textbooks.

The results of the scale of assessment of the im-
portance of certain characteristics of the blog: The
blog provides many opportunities when it comes to
its application in education. As a platform that in-
tegrates image, sound, video, comments and links
to specific content, the blog facilitates learning and
provides an opportunity for further research within
a specific topic (Lazarevi¢, 2019). Each student has
the opportunity to use the blog in different ways.
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One of the tasks of the research was to deter-
mine which characteristics of the blog are the most
important ones for students in the E group. The dif-
ferent characteristics of the blog and their evaluation
by students within the assessment scale are shown in
Table 6. Each characteristic could be evaluated on a
scale from 1 to 4 (1-it is not important, 2-it is a lit-
tle important, 3- important and 4-extremely impor-
tant to me).

When processing the data, the arithmetic
mean of the estimates was calculated for each char-
acteristic individually. The obtained results showed
that the most important characteristic for students
is no. 10 (The blog allows me to see complex bio-

logical processes on video). In addition to this, the
blog feature that allows students to see pictures and
diagrams is also very important (feature no. 9). This
finding is consistent with the findings of other re-
searchers (Cavanagh et al., 2014; Hourigan & Mur-
ray, 2010; Jensen et al., 2012). Visualizations can be
a powerful tool of intuition, playing a key role in
transforming the way students think about the sci-
entific sphere. However, if we want to provide peda-
gogically effective experiences, we need a better un-
derstanding of how the design and capabilities of
different visualization modalities support learning
(Jenkinson, 2018).

Table 6. Evaluation of different characteristics of the blog by E group students.

Blog features N M SD
1. A blog helps me learn material more easily at home. 85 3.55 0.699
2. A blog allows me to study at a time that suits me. 85 3.44 0.715
3. The blog allows me to follow the material regularly, even when i miss 85 275 0.770
classes for a long time.

4. The blog allows me to ask a teacher a question from home. 85 2.25 0.925
5. The blog encourages me to express my opinion through comments, 85 1.92 0.889
without fear that other students will make fun of me. ' ’

6. The blog allows me to check my knowledge from home, through com-
. 85 191 0.921
ments with other students.
7. With the help of a blog, I become a more active participant in teaching. 85 2.71 0.753
8. The blog directs me via links to websites with additional content. 85 2.41 0.955
9. With the help of a blog, I learn more easily, because the pictures, 85 362 0.654
sketches and schemes on the blog are clearer than on the classic board. ' ’
10. The blog allows me to see complex biological processes on video. 85 3.67 0.625
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The characteristics that with the help of a
blog they can effectively learn the material at home
(characteristic no. 1), or at a time when it suits them
(characteristic no. 2), are also highly valued. Similar
conclusions have been reached by other researchers
(Luehmann & Tinelli, 2008) who point out the ad-
vantage of blog communication, which is reflected
in the fact that students are not geographically or
temporally limited.

The least important feature of a blog, accord-
ing to students, is that the blog allows them to check
their knowledge from home, through comments
with other students, and then the feature by which
the blog encourages them to express their opinions
through comments, without fear of other students
ridiculing them. Although least valued by students,
these characteristics must be viewed in the context
of other characteristics listed. Previous research has
shown that a blog can be a source for increasing stu-
dents’ self-confidence, motivation and trust in writ-
ing (Pinkman, 2005; Zhang, 2009). Also, previous
research has confirmed that students are important
features of the blog that facilitate learning in that
they, in cooperation with other students, check their
knowledge through comments and learn new mate-
rial (Churchill, 2009).

Conclusion

Despite numerous efforts to change the trend
dominated by traditional teaching, the problem of
an insufficient application of information and com-
munication technologies in teaching is still present,
even in many developed countries (Johnson et al.,
2019). Students growing up in the era of internet
technology do not have the patience to listen to the
teacher teach the material for an entire hour. They
are used to finding information that interests them

at the moment on the Internet. That is why teaching
must be adapted to the new needs of students and
one of the approaches to solving this problem is the
application of ICT in teaching. The multimedia and
ICT stimulate learning motivation and provide dif-
ferent strategies to improve learning skills (Guan et
al., 2018).

The results obtained in this and other re-
search indicate that various educational applica-
tions, online programs, social networks and blogs
significantly contribute to the improvement of
achievement in students who use them in teaching.
Therefore, their application should be much more
represented in teaching practice in Serbia. By ap-
plying the blog and other ICT in teaching, chronic
problems of education in our country could be suc-
cessfully solved, such as: poor motivation and lack
of interest of students, teaching that is lecturer-cen-
tered (traditional) and does not require much ac-
tivity from students in class other than memoriz-
ing facts, poor results on independent external tests
due to misunderstanding the material, etc. Also, the
results indicate that different characteristics of the
blog are important to students, but that the char-
acteristics that directly facilitate their mastering of
the material (pictures, schemes, videos, comfort of
learning from home...) and when creating content
on the blog should be given special attention.

The use of the blog in teaching brings with it
several questions. How to use the available technol-
ogy? How to communicate with the “outside world“
through digital technology? Is there a will to share
information with others (Bildea et al., 2015)? We
hope that some future research will provide answers
to these questions in order to complete the picture
of the use of digital technologies in teaching and
give a more detailed insight into the advantages and
disadvantages of their use in teaching.
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Bepa C. JKymanen,
Tuxommup [I. Tazapesuh
Tujana 3. IIpn6éuhesuh

Yuusepsuter y Hosom Cany, [IpupogHo-mareMaTaky ¢pakyiaTer,
HemapT™aHn 3a 6monorujy n exonornjy, Hosu Can, Cpbuja

HACTABA ITIOAPKAHA IJUTUTA/THUM TEXHOJIOTMJAMA:
ITPMMEHA BJIOTA KAO BUPTYEJIHOI HACTABHOT CPE[ICTBA Y HACTABM BMOJIOTUJE

Mnosayuje Ha ilonwy tiexHonoiuje cy dp3e, a ynoie pagnuka y eupiiyennom amOujeHity us-
metrvete. 3001 senuke totipede 3a odpasosarvem cllipyurvaxa, Koju ce mopajy Sp3o ipunaiohasaiiiu,
MogepHu3ayuja Haciiase je eoma axiiyenna. Odpasosarve wpeHyliHO goxuewvasa dp3e pomere
ycneg tiosehara ympexeHux 3ajegHuna 3acHO6AHUX HA HieXHONOTUju. Jegan og uxitiepHeii ana-
imia Koju ce epuxacHo moxce upumenuitiu y odpasosary je on0i. bnoi je unitiepneini unaiigopma
koja oSjegurvyje iliekciilyante, ayguo u eugeo cagpicaje Ha jeghom mecitiy. Ha énoiy cy cagpucaju
iopehanu 0OpHY UM XPOHONOWKUM Pegocriegom, 0g Hajakiliyentujel, upema cllapujum, wiio ia
uunu u3yseitino upeineguum. Osa unatigopma omoiyhyje geocmepry (Web 2.0) komynurxayujy,
HAaKo ga KoOPUCHUUY MOTy CUHXPOHO ga pasmervyjy undopmauuje.

Lumw osoi ucitipaxcusarwa duna je exciiepumenitiania tposepa eexaitia upumene dnoia y
Hactasu duonoiuje Ha ociluinyha yuenuka y 0gHocy Ha THPAGUUUOHATIHY HACTTABY, KAO U caifle-
gasarve Cifiasosa yueHuka upeoi paspega iummasuje (15-16 ioguna) o xapaxitiepucitiukama 07o-
ia. Y ogHocy Ha yub UCpaNcusaroa Gopmymucanu cy 3agauu 3a ouepayuoHanu3auujy yumwa: 1.
Yitiepguitiu ga nu 40ciioju CHAMUCTHUYKY 3HAYAJHA pa3uKa y Hociiuinyhy yuenuxa u3 duono-
iuje Ha PunanHom iecily usmehy yuenuka xoju cy Kopuciwiunu 67101 y odpagu HaciliasHe itieme
OcHosu yuttionoiuje y ipom paspegy iumHasuje u y4eHUuka Koju cy Ucily HacillaeHy iiemy peanu-
308anu TPAGUUUOHATTHOM HACTHABoM; 2. Yillepguitiu Koje Kapakitiepucitiuke 07101a ¢y yueHUUumMa
HajeaxcHuje.

Y uctipaxcusary je xopuuihen excilepumeHilanHu mogesn ca UapaneHum ipyiama, exciie-
pumenitianHom € ipyilom, y K0joj cy yueHuuu kopuciiunu 67101 3a yuerve SUOIOWKUX cagpicaja U
konitponom (K) ipyiiom, y x0joj je Haciliaea peanu3o6ana Ha WPAGUYUOHAIAH HAYUH.

Ysopax uciupaxcusarea je uunuo yxyiuHo 171 yueHux, upu uemy je y eKciepumeHiiantoj ipy-
uu duno 85 yuenuxa us iummasuje y Illanyy, a y koniwmponuoj 86 yuenuka u3 iummasuje y Hosom
Cagy.

Wnciapymenitiu kopuwhenu y ucitipaxueary cy: uHuuujanHu iweciti (ipumerveH je Ha tio-
ueltiky Uctipaxcusatroa, ipe ysoherva uHosaimiueHol mogena Haciiase, kojum cy E u K ipyiia yjegra-
yeHe fpema UpetixogHom 3Hary u3 duonoiuje), punannu wiecil (pumerber je y ode ipyile HAKOH
yeoherwa unosaitiueHoi mogena Haciiase y E ipyiiu) u ckana tipoyere, kojom cy yueHuuu épegHo-
eanu pasnuvuitie Kapakiepuciiuxe énoia.

3a 0dpagy logaiiaka Ha UHUKUJATHOM U PUHATHOM tecilly KopuuwiheH je i-iecii y3 pai
sHauajocimiu p<.05. Ilogayu o Hatipegosary yuenuka E u K ipytie og unuyujantoi go gunanHoi
wecimiuparea odpaheru cy komdunosarom ananuszom eapujarce (AHOBA). IIpu odpagu tiogaiiiaxa
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0 kapaxitiepuciiukama 6n0ia pauyHaitia je apulimeriiuuka cpeguna 60goséa Ha ckanu og 1 (Huje mu
8axcHo) go 4 (eeoma mu je 6axHo).

Pesynimiatiiu uctitipaxcusara: Ananusa godujeHux pesynitiaiiia iokazana je ga iociiioju citia-
MUCluYKY 3Ha4ajHa pasnuxa y wocimuinyhuma yuenuxa E u K na gpunanqom iiecitiy 3Harea y Ko-
puciti exciiepumenitiante ipyiie. Yuenuyu E ipyiie cy ociiuinuy suuie iloeHa Ha PUHATHOM THeCiiy,
y tpocexy 78,15 iioena (og maxcumannux 100 tioena), y ogHocy Ha uctiuitianuke K ipyie, xoju cy
oceojunu y apocexy 69,20 ioena. Pesynitiatiu cy, waxohe, 10Kka3anu u ga cy yueHUUUMAa Hajeax-
Huje kapakifiepuciiiuke 6710ia Koje um gupexiniHo onakuiasajy yuere. Viciipaxcusatoe je ioxasano
ga je yuenuyuma HajeaxcHuja kapakiiepucitiuka dnoia tpema Kojoj ,umajy moiyhHociti ga euge
cnosxcere Suonouike dpouece Ha eugeo sauucy”. Ocum ose, 8pr0 je 3HAUAHA U KAPAKITePUCITAU-
Ka ,Koja yueHuuuma omoiyhyje ga suge cnuke u weme”, jep eusyanusayuja moxe Suitiu mohHo
cpegcitiéo unitiyuyuje, uipajyhu kwyuny ynoiy y mpanceopmayuju Ha4uHa Ha KOju y4eHUuU pas-
Muwmpajy o Hayunoj cepu. Kapaxitiepucitiuke ga ,,y3 iomoh dnoia yuenuyu moiy efpuxacto ga yue
ipagueo kog kyhe”, kao u ona ,ga moiy ga yue y 8peme kaga rouma Hajeéuuie ogiosapa’ wiakohe cy
ucoko epegrosare. Hajmarve 8axHa kapaxitiepuciiuka 0n10ia, ipema mMmumivervy yueHuKa, jeciie
oHa ,ga um dnoi omoiyhyje ga og kyhe, kpo3 Komeniliape ca gpyium yueHuyuma, iposepe ceoje
3Hawe”, a 3aluM Kapakiepucimiuka ipema Kojoj ux , 67101 iogcitiude ga upase ceoje Mmuuiperoe
kpo3 KomeHitiape, de3 dojasHu ga he ux gpyiu yueHuyu ucmesaitiu”. Vlaxo cy Hajmare epegHosare
0g cilipane yueHuKa, oée Kapaxiiepucitiuke ce Mopajy uocmamipaiiu y KoHiliekcitly gpyiux Hageege-
HUX Kapaxiepuciuuka.

3akmyuyu u degaiowke umilnuxayuje: Pesynitiaiiu go Kojux ce gouisio y 060m UCHPpaH -
8ary ykasyjy Ha o ga 07101 3HauajHo goupuHocu Hodomuary iocitiuinyha us Suonoiuje xkog yue-
HUKaA Koju ia kopucitie y Hacitiasu. 3601 ilioia du weiosa upumena iwipedano ga §yge mHoio suule
saciiyimena y Haciiasnoj paxcu y Cpouju. Taxohe, pe3yniiailiu yKasyjy u Ha Wio ga cy y4eHuui-
Ma eaxcHe pasnuduiiie kapakiiepuciiuxe 6710ia, anu ga ce HocedHO UCTAUYY KAPAKIHEPUCTHUKe Koje
UM gupekmiHO 071KWIABA]Yy casnagasatrbe ipagusea (cruke, uieme, 8Ugeo-3aiiucu, KoMPop yqera
og kyhe...), e Su upu Kpeupary cagpiaja Ha 6101y ocedHy Haxroy wipedano Hocéemuilu 08UM
ceimeHiuuma.

Yiotmapeda énoia y nacitiasu ca coSom goHocu u HeKonUKo tuiiara. Kaxo kopucitiuitiu iiex-
HO70TUjy Koja je Ha paciionaiarwy ¥ Haciiasu? Jla nu Hociioju 60/ba HACIIABHUKA ga pa3mervyje
uxgopmayuje ca gpyium HACABHUUUMA U3 UCTAOT UNU gPYTUX HACTHABHUX TogpYyH4ja, 00pa3o6Ho-
-8ACUUHHUM YCTlaH08aMaA, poguitierbuma u tpattiehum gpywiniseHum opianusavujama? Hagamo
ce ga he dygyha uciipaxusara gaiu ogiosope Ha 064 UUMAA, KAKO Ou ce cuKa 0 yiowpedu
JUIUTHATHUX TeXHON0Iuja y Hacllasu YUotlilyHUna u gana gemamwHuju yeug o Upegrociiuma u
Hegociliauuma ruxoee yioiipede y HACTABU.

Kmyune peuu: nacimiasa duonoiuje, IKT y nacitiasu, 61101 y Haciiiasu
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