ISH

SOUTH EAST EUROPEAN JOURNAL OF SUSTAINABLE DEVELOPMENT
Vol. 5 (2/2021)

L] L] L] . L . L] L
. I~ . . . L] L
L] L ]
- -
-
. -
- a
[ ]
L]
. - .
L L]
-
. - L ]
. - L ]
. - ©
L ] .
L -
]
L .
. L) L]
- .
]
. = L ]
-
. [ ]
-
. . L d
L] L]
L
L L] L] L ]
.
. L] L ] L] L] L] - L] [ ] L] L]
. -

Skopje, North Macedonia







SEEJSD

SOUTH EAST EUROPEAN JOURNAL OF SUSTAINABLE DEVELOPMENT

Vol. 5(2/2021)

Editor in Chief: Aziz Pollozhani, PhD (Republic of North Macedonia)

Editorial Board

Robert Pichler, PhD (Austria)

Iraj Hashi, PhD (England)

Mimoza Dushi, PhD (Kosovo)

Quirico Migheli, PhD (Italy)

Alfonso Vargas Sanchez, PhD (Spain)
M. M. Sulphey, PhD (India)

Adem Bekteshi, PhD (Albania)

Gézim Karapici, PhD (Albania)

Agni Dika, PhD (Kosovo)

Sermin Senturan, PhD (Turkey)

Mirko Perano, PhD (ltaly)

Salvatore Rubino, PhD (Italy)

Ruzhdi Sefa, PhD (Kosovo)

Rizvan Sulemani PhD (North Macedonia)
Zpran Trifunov PhD (North Macedonia)
Sani Demiri, PhD (North Macedonia)
Zoran Popovski, PhD (North Macedonia)

Agim Mamuti, PhD (North Macedonia)
Kalman Mizsei, PhD (Hungary)

Bekim Fetaji PhD (North Macedonia)

Fiona Todhri, PhD (Albania)

Shaban Buza, PhD (Kosovo)

Nezir Kraki, PhD (France)

Marc Hill, PhD (Austria)

Inge Hutter, PhD (Netherland)

Yavuz Emre Arslan, PhD (Turkey)

Ayhan Oral, PhD (Turkey)

Valentina Gogovska, PhD (North Macedonia)
Anton Stoilov, PhD (Bulgaria)

Afrim Hamidi, PhD (Kosovo)

Mehmed Ganic, PhD (Bosnia and Hercegovina)
Bashkim Ziberi, PhD (North Macedonia)
Mesut Idriz, PhD (Bosnia and Hercegovina)
Isak Idrizi, PhD (North Macedonia)



South East European Journal of
Sustainable Development

SSN (print) 2545-4463
ISSN (online) 2545-4471
is published twice a year.
Account No. 160016267778815
723019 - 45
Tax No. 4080016561272
Bank: Narodna Banka RM

Phone: +389 2 3161 004
E-mail: seejsd@unt.edu.mk
Web: www.seejsd.unt.edu.mk

Managing Editors:
Bekim Fetaji, PhD
Rizvan Sulejmani, PhD
Zoran Trifunov, PhD Bedri
Ademi, PhD
Olga Popovska, PhD
Urime Demirti-Shaipi,
PhD Radmila Tomovska,
PhD Murat Aliu, PhD
Stoja Kitanov, PhD

Technical Editing/Layout:
Korab Ballanca

Editorial Office:
South East European Journal
of Sustainable Developmen

Mother Teresa University in Skopje, Republic of North Macedonia
Mirce Acev 4, VII floor, Skopje, North Macedonia


mailto:seejsd@unt.edu.mk
http://www.seejsd.unt.edu.mk/




Contents

Challenges in ensuring human capital for sustainable development in developing

countries: Evidence from North Macedonia
Pollozhani Azis, Gugucevska Svetlana, Tushi Bardhyl

Assessment of the emerging online education technologies and resources for learning

during the COVID19 pandemic
Majlinda Fetajil Mirlinda Ebibi, Halil Snopce, Zoran Zdravev

Sustainable transport through contribution of different passenger vehicles

Stevan josevski, Atanas ochov, Aleksandar ostikj

An Overview of G Mobile Networks with Artificial Intelligence Towards
Sustainable Development

Ivan Petrov, Toni Janevski, Stojan itanov

The Harmonized European Value Added Ta System and the Case of osova

Simeana Beshi

Sustainable Bioclimatic Strategies Applicable on Buildings on Sloped Terrain in
Mountain Touristic Settlements

Radmila Tomovska, Valmir Dalipi

Changes in the teaching and learning caused of the COVID 19 pandemic

M. ocaleva, A. Stojanova, N. Stojkovikj, L. . Lazarova, B. Zlatanovska

The impact of COVID 19 crisis in North Macedonia through analyzing the main
macroeconomic indicators

Blerta ondri, Bukurie Imeri Jusufi

Smart Energy Systems: An Innovative Approach for Sustainable Energy Supply

Blerant Ramadani, Atanas Iliev

Migration of Moodle instance to the cloud case study at Goce Delchev University

Zoran Zdravev, Aleksandar Velinov, Stojance Spasov

Identification of Occupational Hazards in Contemporary Working Environment
Monika Lutovska, Vladimir Mijakovski, Albina Mucha

Reanimation of urban element in the inner green edge

Fjolla Pustina

17

27

36

S0

59

67

77

89

929

107

117



Use of Social Networking Tools in Online Education During the Pandemic from Covid19
Mirlinda Ebibil, Majlinda Fetaji

Numerical Analysis on Fire Resistance of Rc Beams with Different Cross Section Width
Almir Rushiti, Meri Cvetkovska

Analyses Of Pollution And Devising Pollution Prevention Strategy using Software

Solutions

Bekim Fetaji, Monika Lutovska, Sani Demiri

Implementation of the Geogebra program in mathematics teaching
Arta Aliu

Development of a sustainable urban mobility plan for the city center of Bitola

Olivera Petrovska, Jovan Hristoski, Daniel Pavleski, Andon Petrovski

Dyes, Colouring, 3D Modeling
Zejnelabedin Aziri, Genta Spahija Mirzo, Nevenka Todorovska, Olga Popovska

Cities vague places as an opportunity to solve urban problems of publicness
Valbona Fejza

128

136

147

157

166

174

184



Changes in the teaching and learning caused of the COVID-19 pandemic

M. Kocaleval, A. Stojanoval, N. Stojkovikj?, L. K. Lazaroval, B. Zlatanovska®

YFaculty of Computer science, “Goce Delcev” University, Stip, R. N. Macedonia, mirjana.kocaleva@ugd.edu.mk

Abstract

Educational process, especially higher education was generally based on classical model of
learning till 2020. This model includes table and presentations for teaching, and exams
conducted in a classroom. This model was also used at “Goce Delcev” University of Shtip,
Macedonia. Then, with rapid development of digital and IT tools for testing, e-testing in that
classical model was introduced and included partly, only on some level of the educational
process. Teaching was performed face to face in classrooms, but the way of testing was changed.
Instead of classical exam on paper, students have an e-test on computer using Moodle 2 platform.
The testing was performed in a classroom. Now, according to the situation with Coronavirus
disease (COVID-19), all the process of teaching and testing are changed and switched to online
performing using Microsoft team’s platform.

In this paper, in order to determine whether online learning affects students' knowledge, we will
statistically analyze the results of the first and second partial exam for the subject Mathematics
for the students from first academic year, where: the first exam was taken when the exams were
performed in a classroom and the second one when the testing was online (via Microsoft Teams).
Tested students were from Faculty of Natural and Technical science at University “Goce
Delcev”— Stip.

CCS Concepts

. Education « Mathematics  Teaching methodology

Keywords: e-learning, e-teaching, COVID-19, exams, testing.
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1 Introduction

Education is a powerful agent of change, and improves health and livelihoods, contributes to
social stability and drives long-term economic growth. Education is the main development tool
in the social chain of each country. Without education, but also with poorly conceived and
managed education, there will be no progress and development and also, no bright future for the
country. Future and survival of each country greatly depends and relay on education. The better
the education is conceived, implemented, and managed, the country development is higher and
in the right direction. However, education is living matter, it needs to be changed. Is not
something that is defined once, and that can last forever. It’s a process that needs to be constantly
changed and developed facing of time challenges, the size of human and technical resources in
the country itself. Because no country is isolated from the other countries around it, its education
should follow and adapt to the educational processes of the neighboring countries, the countries
in the region, and globally in the world.

In 2020, the coronavirus COVID-19 outbreak disrupted all aspects of life around the globe. All
Governments have followed a common goal of reducing the spread of coronavirus by
implementing measures that limit social contact. As in any other sector, the COVID-19 pandemic
affected education in many ways and the process of education in the whole world was
dramatically changed. COVID-19 had a serious impact on students, teachers, professors, and
educational organizations around the world. This pandemic caused schools, colleges, and
universities in whole world to shut down their campuses. At the beginning it was thought that it
would be short temporary situation and the teaching process was stopped. However, for short
time many education institutions, switched from face-to-face to online teaching and quickly
moved conventional education to distance and virtual learning. All countries in the world began
to look for new ways to implement distance education. Fortunately, there is a huge range of
modern tools available to face the challenge of distance learning imposed by the COVID-19
pandemic. Quick and sustainable changes for home learning was required. At the same time, the
teaching and learning process had to be equally effective. However, online teaching is not simply
adding audio to a PowerPoint presentation: it requires thorough training, adaptation of the
content to the tool used, and multi-faceted investment, among other things [1-5].

This kind of sudden and disruptive shift from classical to remote education varied by size,
governance models, and disciplinary differences. Computers and other mobile devices were the
most used for this type of education and became an indispensable tool in the educational process.
The digitalization of education had to happen quickly and immediately. There was no time to
delay and test computer platforms remotely [2].

Schools around the world have begun to use different distance learning platforms depending on
their rating of good and useful. Even before pandemic, technologies have changed the traditional
way of education to the modern way of learning including technology-based learning through
websites, learning portals, video conferencing, YouTube, mobile apps, and thousand types of
free available websites for blended learning tools. However, the total shift to online mode has
raised many queries on the quality of education and the entire education system in each country,
during this pandemic was and still is global distance learning test [4].

Each subject, including mathematics, faced the same challenges. Many questions were asked
without specific answers related to distance learning mathematics, especially about the success
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of the realization of the teaching problems and the acquisition of knowledge by the students.
This shift in practice has provided an opportunity to reconsider how technology use in
mathematics education can be utilized to improve student engagement. Academics and students
were forced to work from home using computers or mobile devices. Good thing was that
computers were not a novelty in the learning process of mathematics and were used mostly for
geometric visualization in the teaching process, as well as for numerical calculations [6].

Before the pandemic, digital technology use in mathematics classes mainly was generally
considered as inconsistent in quality, quantity, and effectiveness (OECD 2016). Although there
was some positive experience about digital technology as an educational imperative (Bower
2017), there were still many questions regarding how and when it should be used, and whether
its use transformed and improved student experiences of mathematics education. The educational
crisis caused by the pandemic resulted in educators being forced to fully rely on digital
technology as the prime teaching and learning resource regardless of their existing technology-
related beliefs and practices. This situation forced quickly change, which can be viewed as an
opportunity for significant shifts to occur in how mathematics educators use technology in future
face-to-face, online and blended classroom teaching [6-8].

Mathematical programs such as Mathematica and MatLab were and still are indispensable for
learning and practicing mathematics [9-20]. But, also the pandemic COVID - 19 faced
mathematics with new challenges that could not be compared to anything previously used [21],
[22].

Mathematics had to adapt to new times and new distance learning platforms such as Microsoft
Teams, Zoom, Skype... Previous concepts for learning and conducting teaching with all its
specifics, especially the basic mathematical goal of solving tasks using a green board and chalk
were no longer possible to use. Main advantages in the e-teaching and e-learning were saved
time and money for traveling to work and back. One of the main disadvantages was the large
access to materials, as well as the possibility of cheating on exams.

Although the adoption of distance learning is key to ensure the continuity of education following
the physical closure of schools, students are, on average, likely to experience a learning loss
during the lockdown.

Physical school closure and the adoption of distance education may negatively affect students’
learning through four main reasons: less time spent in learning, stress symptoms, a change in the
way students interact, and lack of learning motivation. However, the remote schooling is
fundamental to ensure the continuity of learning in situations where in-person classes are
suspended.

Very important task in the learning process is assessment or autonomous learning, that is
challenging without the direct supervision of teachers. These tasks arise the questions how to
ensure the assessment’s adequacy to correctly measure students’ progress; how can teachers
compare students’ results if they differ from previous years? On one hand, if students achieve
higher scores than in previous years, this could be linked with cheating in online exams or with
changes in the format of the evaluation tools. On the other hand, lower grades could also be
caused by the evaluation format change or be attributable to autonomous learning as a less
effective teaching method.
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In order to determine whether online learning affects students' knowledge, we are making
statistically analyze of the results from first and second partial exam for the subject Mathematics.
This analysis covers first academic year students, from Faculty of Natural and Technical science
at University “Goce Delcev’— Stip.

The tested students took the first exam in in a classroom and the second one when the testing
was online (via Microsoft Teams).

2 The response of the West Balkan and Macedonian education systems in pandemic

The influence of the COVID 19 pandemic to the education, mainly comes because of the closed
schools and transition of the “normal” learning to the distance learning. The closing of the
schools impacts to 91% of the students in the world, especially the students in poor families.
Depending on the governance model, faculties and departments at some institutions have had
their own approaches. Disciplines that require lab work, practical experience, and external
collaboration were more difficult to teach remotely. Similarly, to the other countries in the world,
the countries in the West Balkan including our country closed their primary and secondary
schools at the beginning of the pandemic, the period 9-13 March 2020. In order to have
continuity in the teaching and learning, while the schools are closed, all the countries include
different ways for teaching and distance learning in emergency. These new steps and standards
for distance learning covers series of mechanisms for teaching: TV and radio presentations,
resources at some webpages, online classes etc. Most of the countries choose combination of
methods. Most of the countries in the region used TV presentations and lessons and in order to
offer more presentations must cut the time for presentation and the number of subjects in schools.
The teachers weren’t prepared to use the new platforms and to use the resources, successfully,
[23]. The countries must make changes in the school calendars, to adapt the holiday days and to
provide information technologies for the students. Despite the fast action across the region,
school closures and less effective forms of distance learning will inevitably lead to learning
losses and increase inequality. The transition to large-scale online learning is very difficult
because it is very complex even in the best of circumstances. In a pandemic, the transition to
distance learning in an emergency was suddenly done, [24].

Higher education institutions in the region were temporarily closed and more than 600,000
students were suddenly transferred classes online to ease campus closures. In general, the
capacity of the education system at the tertiary level is much higher, just like access to technology
and skills, as well as student autonomy. Hence, classes are held online. Universities in the
Western Balkans to maintain teaching relies mainly on video conferencing tools like which are
Zoom, Skype, Google Classroom, Microsoft Teams. Instructions and others have been prepared
guidelines to help professors move online teaching.

Similarly, because of the pandemic Goce Delcev University starts with hybrid way of teaching
and testing of its students. The transfer from teaching in the faculties to the distance teaching
was done very fast. The IT skills of the teachers and students facilitate good realization of the
teaching process. The university use Microsoft Teams as a platform for e-teaching and e-testing
of the students. Also, from the beginning Goce Delcev university have provided electronic
systems for facilitation of the students and teachers tasks and obligations. Most of the materials
are in the electronic form at the e-library. The students have possibility to download for free and
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have the materials in e-form. Also, the system of e-learning was developed many years before
the pandemic. This system offers organization of all the subjects as the courses and the teachers
organize all their lessons and exercises at it. The system of e-index offers to students’ electronic
realizations of all administrative obligations and needs. All these electronic systems help for
easily overcoming of all the barriers in the pandemic.

In the teaching process, the teachers prepare presentations of their lectures and exercises. All the
classes according to the schedule of the faculty were organized in Microsoft Teams. The students
were informed all the time for all activities by their e-mails and Microsoft Teams. The classes in
mathematics and other similar subjects which require exercises and laboratory exercises also
were organized electronically. The teachers have used digital tables in order to provide adequate
way for explanations of the exercises. Also, they used videos and many applications
Mathematica, MatLab, etc. for better presentations of the material.

The process of assignments was realized through the e-learning system via e-tests, e-quizzes,
and via oral presentations and answering of the given questions.

In the addition of this paper we have analyzed the results of the students who have been tested
in normal way, before of the pandemic and by e-test in the pandemic period.

3 The data analysis

In the paper, we are analyzing the students' results in the subject Mathematics 2 from two partial
exams. The first partial exam was performed before the pandemic of Covid 19, on classical way,
while the second one was performed online via internet.

The statistics of the results is done in Microsoft Excel. From the descriptive statistical analysis
and t-Test, we want to determine whether online teaching affects to the students' knowledge and
results. The sample consists of 63 students from technical faculty at University "Goce Delcev" -
Stip. The minimum point of the test is 0 and the maximum point is 20.

In descriptive statistics are given information about mean (mean represent the mean scores for
the students of the partial exams), standard error of the mean, mode (mode is the most frequently
occurring score), median (median is the middle score of a students’ target group), standard
deviation, sample variance, minimum and maximum obtained points, range (range is distance
between the largest and the smallest obtained points from students), and count (the number of
tested students from technical faculties).

The descriptive statistics for the standard exam (first partial exam) what was performed before
the pandemic of Covid 19 (on classical way) is given in Table 1.

Standard exam

Mean 4,476190476
Standard Error 0,616323915
Median 5
Mode 0

Standard Deviation 4891919416
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Sample Variance 23,93087558
Kurtosis -0,161898643
Skewness 0,827799968
Range 17
Minimum 0
Maximum 17
Sum 282
Count 63

Table 1 Descriptive statistics for standard exam

The sample consists of 63 students from technical faculty. Each student can get minimum 0
points and maximum 20 points. The mean the obtained results is 4,48 from standard exam. These
results are very bad considering that the maximum number of points is 20. We should also
emphasize that 28 out of 63 students gained O points. That can be seen from the mode of the
sample that is equal to 0 and from the value of median that is equal to 5.

The range between a maximum number of points and minimum number of points is 17. But only
one student had good result (17 points). This means that there is a big difference between the
gained knowledge of the students. Most of the students did not show any knowledge from the
material, and only few students show great results.

The standard deviation is 4,89 and the sample variance as average square of the means is 23,93.
From standard variance, we can conclude that standard deviation is low and that there is no big
deviation from mean number of the obtained points.

Descriptive statistics for the online exam (second partial exam) that was performed online is
given in Table 2.

Online exam
Mean 3,253968254
Standard Error 0,487408402
Median 0
Mode 0
Standard Deviation 3,868684256
Sample Variance 14,96671787
Kurtosis -0,522987486
Skewness 0,798626544
Range 13
Minimum 0
Maximum 13
Sum 205
Count 63

Table 2 Descriptive statistics for online exam
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For online exam, the mean of value of the obtained points is 3,24. This result is worse than the
mean result of standard exam (the mean is 4,48). In this case, even 32 out of 63 students gained
0 points. The mode and median in this case are 0.

The range between a maximum number of the obtained points and minimum number of points
is 13. But only few students have good result (12 or 13 points). Again, the greatest number of
the students showed very poor results. The standard deviation is 3,86 and the sample variance as
average square of the mean is 14,96. The standard deviation is very low and that is good because
there is no big deviation from the mean number of points. But the mean of the point is only 3.

In addition is given frequency distribution of the results. The frequency distribution displays the
number of observations within a given interval. The interval size depends on the data being
analyzed and the goals of the analyst, but the intervals must be mutually exclusive and
exhaustive. Some of the graphs that can be used with frequency distributions are histograms, line
charts, bar charts and pie charts. Frequency distributions are typically used within a statistical
context. In our example the frequency distribution as the part of descriptive statistics will be
present with table and histogram for the standard partial exam (partial exam 1) and for the online
exam (partial exam 2), separately. The frequency distribution table for the standard exam of
students from technical faculty is given on the Table 3.

Points from

Standard

exam Frequency | Percent
fromOto 5 33| 52,38%
from 6 to 10 21| 33,33%
from 11 to 15 6| 9,52%
from 15 to 20 3| 4,76%

Table 3 Frequency Distribution for standard exam

In Table 3 are given frequencies and the percent for intervals with length 5. (from 0 to 5 points,
from 6 to 10 points, from 11 to 15 points and from 16 to 20 points). From this table is derived
the histogram given with Figure 1.

Histogram for standard exam
40
30
20
10

number of students

5 10 15 20 MORE

points

Figure. 1 Histogram for standard exam
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The results from Table 3 and Figure 1 shows that the most students obtained the minimum point
from 0 to 5 (33 students). 6 to 10 points obtained 21 points. Only, 6 students obtained from 11
to 15 points and 3 students from 16 to 20 points. And from frequency distribution, we can
conclude that the result from the first partial exam of the students at technical faculty are very
bad.

The frequency distribution table and histogram for the online exam of students from technical
faculty are given in Table 4 and Figure 2.

Points for

online exam | Frequency | Percent
from0to5 42| 66,67%
from 6 to 10 18| 28,57%
from 11 to 15 3| 4,76%
from 15 to 20 0 0%

Table 4 Frequency Distribution for online exam

Histogram for online exam

w B~ U
= @ ©

=
o

number of students
N
o

o

15 MORE

points

Figure. 2 Histogram for online exam

The results from Table 4 and Figure 2 show that the results from online exam are worse than
result from standard exam. And here, the most students obtained the points from 0 to 5 (42
students). 18 students obtained from 6 to 10 points. Only, 3 students obtained from 11 to 15 point
and there are no students who obtained from 16 to 20 points.

In order To determine if there is a difference between the average results in the normal test (first
partial test) and electronic test (second partial exam), t-Test: Two-Sample Assuming Unequal
Variances is performed, like a test that is one of the most widely used and the most widely known
statistical test. The first partial exam was performed on classical way and the second partial exam
was performed online. For that purpose, we set the following hypotheses:

1. Ho: Mo = 11

- Null hypothesis, there is no difference between the average number of points from
standard partial exam and from online partial exam.
2. Ho: Mo # p1

- Alternative hypothesis, there is a difference between the average number of points from
standard partial exam and from online partial exam.
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We examine the stated hypothesis, t-Test. The obtained results are: - The value t = 1,980272249
with 95% confidence interval. The significance level for the t-test is 0.05 and a degree of freedom
is 118. Because t (118) = 0,1225 < 1.9802, we can accept the null hypothesis. This means that is
not a significant difference between the average number of points from standard partial exam
and from online partial exam.

t-Test: Two-Sample
Assuming Unequal
Variances
Variable 1 Variable 2
Mean 4,476190476 3,253968254
Variance 23,93087558 14,96671787
Observations 63 63
Hypothesized Mean
Difference 0
Df 118
t Stat 1,555460848
P(T<=t) one-tail 0,0612572
t Critical one-tail 1,657869522
P(T<=t) two-tail 0,1225144
t Critical two-tail 1,980272249

Table 5 t-Test for number of points from standard partial exam and online partial exam.

4 Conclusion

From the short research we have done for this paper, it can be concluded that the process of
teaching and testing during the pandemic is changed very much. All the education process in the
world on all levels: primary, secondary and tertiary has undergone major changes. The digital
transformation of education systems in all levels has allowed incorporating a new way for
performing teaching—learning system. Pandemic situation showed all the strengths and
weaknesses of education systems facing the challenge of digitalization. However, the response
of the universities also was appropriate to this situation. The use of the all-digital platforms and
digital technology facilitates the education process.

The students’ results for Mathematics have shown that the students have almost the same results
on the test before pandemic using traditional methods compering to online learning during
pandemic.

In any way, COVID-19 pandemic has prompted innovation and institutional self-examination.
The chance of large-scale, long-term changes in educational process is largely dependent on how
institution treat pandemic. If they treat COVID-19 as a short-term crisis, then whatever is done
to help extend learning when schools are closed will be only temporary. And after educational
institutions are reopened, the status quo will be restored. However, the lesson should be learned
from this situation is that more attention should be paid to the digitalization of the education
system and digital technology and educational platforms must be more included in education in
order to develop opportunities for distance learning.
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