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Bropa merynaponna koudepennuja ETUMA
Second International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the Second
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts, and professionals from the field of
technical sciences in one place as a forum for exchanging the ideas, strengthening the multidisciplinary
research and cooperation, and promoting the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference. More than sixty colleagues contributed to this event,
from five different countries with more than thirty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’23 by presenting the results of their current research and by launching the new ideas through
many fruitful discussions.

We invite you and your colleague to attend ETIMA Conference in the future as well. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information as well as to involve as much as possible the young researchers into this scientific
event.

The Organizing Committee of the Conference

IIPEJTOBOP

Merynapoanata konpeperuuja Enexkmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
OpraHu3MpaHa oJl cTpaHa Ha ENeKTpOTeXHUUKHOT (aKyITeT NpH Y HUBEP3UTETOT ,,I one Jemuen™.
ETUMA wuma 3a men aa ru cobepe Ha €IHO MECTO HAay4HHUIUTE, MpPo(ecopuTe, €KCHEPTHUTE U
npodeCHOHAIIKTE OJ1 ITOJIETO Ha TEXHUUYKUTE HAYKH U J1a IpeTcTaByBa (OpyM 3a pa3MeHa Ha UIeH, J1a
T0 3ajKaHyBa MyJITHIUCLUIUTMHAPHOTO HCTPAXKYBambe U cOpadOTKa U a TH IPOMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamha M HUBHOTO BIIMjaHHE BpP3 CEKOj acleKT of kuBeewmeTo. Ce HajeBaMe JeKa oBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
HCTpaXXyBamaTa U pa3BojoT Ha ITOJIETO HAa TEXHOJIOTHjaTa.

Koudepennujara ETUMA ce oapska online u Ha Hea 1agoa CBOj IPHAOHEC TIOBEKE O IIEECET aBTOPH
O]l TIET Pa3IMYHH 3eMjH CO TIOBEKE OJ] TPHECET TPYJIa.

Cakame 512 ja MCKakeMe Hamlata OJaroJapHOCT 10 CUTE KOJIETM KOHM NPHIOHECOa 3a YCHEeXOT Ha
ETHUMA’23 co npe3eHTHupame Ha pe3yiaTaTH O] HUBHUTE TEKOBHH MCTPAXKyBamba U CO JJAHCHpAmE Ha
HOBH UJICH MPEKY MHOTY TUIOJIHU JTUCKYCHH.

Opeanuzayuonen 0060p Ha KOHpepeHyujama
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THE IMPACT OF ONLINE TEACHING ON THE DENTAL
STUDENTS’ EXAM SUCCESS

Mihajlo Petrovski!, Riste Timovski?
SFaculty of Medical Sciences, Goce Delcev University, Stip, Republic of North Macedonia
email: mihajlo.petrovski@ugd.edu.mk
“Faculty of Electrical Engineering, Goce Delcev University, Stip, Republic of North Macedonia
email: riste.timovski@ugd.edu.mk

Abstract

COVID-19 epidemic has changed a number of aspects in various life activities. The epidemic had the greatest
impact on the education process itself. Pupils and students from classical teaching in their classrooms and lecture
halls have switched to online teaching. At the same time, a significant effort was made by the teaching staff to
adapt to the newly created situation. Aiming to assess the impact/influence of the online teaching on the success
of students, we set the main goal of this research to make a comparative analysis of students' grades in the same
courses in the period before the epidemic and during the implementation of online teaching.

In order to fulfil the purpose of our research, an analysis was made of the grades for three courses of the study
program in dental medicine - preclinical periodontology, periodontology 1 and periodontology 2 in the academic
year 2018/2019 when the teaching was carried out with physical presence, 2019/2020 when the teaching it was
entirely online and for 2020/2021 when a hybrid type of teaching was conducted. The pass rate of the exams and
the average grades for the three most important exam sessions - June, September and February are presented.
The results that we obtained within the research showed that there is significant change in terms of the pass rate
of the students, as well as the average grade regarding the three courses. The pass rate has shown significant
decrease, while the average grade regarding the courses increased during those years. This is solid ground for
comparisons to be made with other courses, modules, faculties, even universities, towards locating the reasons
for this reality. One possible and very reliable reason can be found in the fact that the change of the teaching type
from classic to online and than hybrid is big and fast change for the students, that led to decrease of the pass rate,
but most probably the students who passed the exam mastered the material better.
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Introduction

The COVID-19 epidemic has changed a number of aspects in various life activities. The
epidemic had the greatest impact on the education process itself. Pupils and students from
classical teaching in their classrooms and lecture halls have switched to online teaching. at the
same time, there was a significant effort by the teaching staff to adapt to the newly created
situation.

Millions of college students from all around the world were forced into virtual learning due to
the pandemic in 2020. One year later, many colleges in our country, as well as in Europe and
United States of America were ready to welcome back students as the new academic year
begins, but there was still a lot of uncertainty about having the old good close communication
within the classrooms. This has led (at least, until now) to a declineof the classical teaching and
surely, for many institutions like our university, will undoubtedly be solid ground to continue
offering hybrid and/or online classes and teaching methods in general. Simultaneously, low
immunization rates, new Covid variations, and travel limitations will also affect the shape of
education in future.
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It must be stated that in the United States, students' colleges experiences increasingly rely on
online courses. Even before the Covid-19 pandemic forced faculties to switch to distance
learning urgently, many students were taking classes online. For instance, in 2016, more than
30% of all undergraduate students took online courses.[15]

The availability of the basic literature for learning the material and further, passing the exams
is of great importance in the success of passing the various exams. Two of the teaching courses
(preclinical periodontology and periodontology 1) that are taken in this research have
corresponding textbooks that are published on the electronic library of the university, while for
the third course - periodontology 2, students receive appropriate text from different authors.
Also, for the course of preclinical periodontology there is an appropriate practicum for the
practical exercises.

What needs to be emphasized is that although there are separate e-courses created for all the
three courses within tne university's e-learning platform where all the materials are to be
attached and available for the enrolled students, there is no presentation is attached within the
e-courses. Those e-courses were the place where e-colloquiums were conducted. However, it
must be noted that during the periods when there was online learning, students could download
presentations that were uploaded to Microsoft Teams. This was (and still is) one of the most
popular and used e-tools within the teaching process.

In accordance with the rules for studying on the first cycle of University Goce Delcev,[18]
several elements are important to be considered within the continuous assessment of the student
during the semester. The presence and/or activity on the theoretical teaching is valued up to ten
points, the presence and/or activity on the practical exercises is valued also with 10 points
maximmum, the semester’s project (project task) is also valued with 10 points maximmum and
there are two continuous assessments of the knowledge - colloquiums that are conducted during
the esemester, one in the middle and one at the end, each with 20 points maximmum. The final
exam for each course is valued with 30 points. Each of the subjects carries one grade
independent of eachother. It should be especially noted that the scoring of the practical teaching
is carried out according to the following criterion - 0.3 points for attendance and 0.7 points for
previous theoretical preparation and success in working with patients.

Online courses and training are very popular nowadays and more and more institutions and
companies are offering courses online. The most important advantage about online learning is
that individuals can take courses from the comfort of their office or home.When online teaching
is present, students do not interact directly with professors and teaching assistants. One of the
most frequently cited difficulties by students is the fact that they feel difficulties to ask their
online teacher questions as the communication is often very impersonal (everybody are on
channel).However,most of the online courses often offer alternatives, such as online
forums,email,andchatrooms in order to remove this negativity. These alternatives can help
individuals to get answers to their questions.

Classical teaching primarily helps students and teachers to get to know each other in a better
manner. This allows teachers to know the students and evaluate their strengths and weaknesses
better, act as mentors, and guide students in their career possibilities. In a traditional classroom,
students can directly share their views and clarify their own queries with the teacher, thus
getting their questions answered right away.For the most students, also books and notes from
the classroom are very helpful for studying and passing exams.

Numerous published studies indicate that, in comparison to traditional face-to-face teaching
and learning, near-term valorization of student’s learning and performance, such as course
completion, grades, and success in subsequent courses, are slightly lower in online
conditions.When compared to on-campus programs, bachelor's degree students in online
programs perform worse on nearly all test score measures.

According to Fischer et al [8], when compared to students who take the courses required for
their major in person, online students have a slightly shorter time for degree completion and are

more likely to graduate in four years.



Prior to the transition to distance education as a result of the Coronavirus pandemic, online
courses have opened up for postsecondary education, and a significant number of students have
taken classes online. [1, 15] For instance, McFarland et al [15], in the fall of 2016, an estimated
5.2 million undergraduates in the United States, or 31% of all undergraduates, were enrolled in
at least one online course. There is a number of factors at the department and student levels that
are contributing to the increasing availability of online classes and the rising number of students
enrolling in them.

According to some studies, there has been significant pressure on university students, but the
effects have varied depending on socioeconomic status The most adversely affected students
by the confinement were those who lacked adequate computer equipment, access to networks,
or a private room where they could take telematic classes. [17]

According to Jamal [12] the following are some of the main benefits of online education: (1)
access from any online computer at any time; (2) takes into account busy schedules; (3) course
content is better understood and retained, according to some researches; (4) presence of more
important discussions; (5) focus on writing, technology, and life skills like time management,
independence, and self-control; (6) increased interaction and discussion between students and
teachers; (7) a learning environment that is more student-centered; (8)presence of more active
learning and less passive listening; (9) a greater sense of synergy and connection; (10) increased
creativity and variety in educational activities; (11) adaptation to a variety of learning styles;
(12) ability to manage grading online and to document interactions over the internet; (13) make
room for more students; (14) reduce the burden on the limited infrastructure of the campus; (15)
offer options to students; (16) reach new markets for students; (17) increase enrollment by
appealing to existing students.

Also, students while on-line teaching may be able to enroll in courses that they otherwise would
not have been able to because of departmental scheduling constraints or over-enrollment in
those courses. [9, 14] Students can enroll in additional classes by meeting their individual needs
to avoid travel and by assisting students in avoiding scheduling conflicts with jobs, internships,
and other out-of-class commitments. [6, 11]

There has been little research done on the significant but cumulative effects of the COVID-19
pandemic on students' academic performance. Aiming to assess the impact of online teaching
on the success of students, we set the main goal of this research to make a comparative analysis
of students' grades in the same subjects in the period before the epidemic and during the
implementation of online teaching.

1. Material, method and essential information about the courses

During this research, an analysis has been conducted regarding the grades for three courses of
the study program dental medicine, first cycle of studies, faculty of medical sciences,
University Goce Delcev in Stip, Republic of North Macedonia:

e Preclinical periodontology,
e Periodontology 1, and
e Periodontology 2,

The grades that were matter of the analysis were obtained as finals of the teaching of those
courses that was carried oud during:

e Academic year 2018/2019, when the teaching was completely carried out with
physical presence,

e Academic year 2019/2020, when the teaching was entirely online and

e Academic year 2020/2021, when there was a hybrid type of teaching.
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The data were generated from the students’ information system of the university — e-index. It
is a complex software solution that integrates and automates the administration of the student
completely. In terms of academic year, exam sessions in September, February and June are
taken into consideration respectively each academic year, with no difference whether it is
regular or non-regular exam session.

Periodontology is a science that refers to the periodontium, i.e. the supporting tissues of the
tooth. After caries, periodontal diseases are the most common oral disease. Up to 90% of the
population has some form of periodontal disease.The pathological processes that occur during
different periodontal diseases lead to a gradual but progressive loss of teeth.

Within the curriculum for studies in dental medicine, there are three courses covering the field
of periodontology: preclinical periodontology — compulsory course in 8" semester,
periodontology 1 in 9" semester and periodontology 2 in 10" semester of the study program.
Each of these courses is designed according to the curriculum and consists of lectures and
exercises. During the teaching of periodontology 1 and 2, the exercises are clinical practice,
and the students work on real patients, participating in the diagnosis and treatment of
periodontal diseases.

The skills that the students are expected to acquire with studying and passing the exam for
preclinical periodontology course aim to familiarize the students with the anatomy, histology,
and physiology of the supporting tissues of the tooth, with the classification and epidemiology
of periodontal diseases, with the risk factors and determinants of the disease, as well as with
the etiology of the disease. Competencies that students should have after passing the
periodontology 1 course are relateted on the occurrence of periodontal disease, clinical signs
and symptoms of periodontal diseases, occlusal influences, as well as working with patients in
field of periodontology.In the last semester of studying this area is covered with in the
periodontology 2 course, where students are trained for the therapy of periodontal diseases.
One assistant professor from the field of periodontology and oral pathology participates in the
theoretical teaching of the given courses, while in the practical teaching, an external associate-
master of dental sciences participates is also engaged to deliver the necessary material to the
students.

2. Results and discussion

The data from the students’ information system, related to the prerequisites listed earlier are
shown below.

Table 1. Pass rate through the years

Academic Number
year Course P/F Number of passed Percentage
2018/2019 Preclinical periodontology Passed 21 57 95,00%
Failed 2
Periodontology 1 Passed 16
Failed 1
Periodontology 2 Passed 20
Failed O
2019/2020 Preclinical periodontology Passed 30 83 89,25%
Failed 9
Periodontology 1 Passed 23
Failed 1
Periodontology 2 Passed 30
Failed O
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2020/2021 Preclinical periodontology Passed 13 48 71,64%

Failed 16
Periodontology 1 Passed 18

Failed 2
Periodontology 2 Passed 17

Failed 1

Source: E-index, University Goce Delcev in Stip

Summary, over the years, the decrease of the pass rate is pretty obvious (Figure 1).

Pass rate
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2018/2019 2019/2020 2020/2021

Fig. 1. Pass rate through the years
Source: E-index, University Goce Delcev in Stip

The tendency of the decrease of the pass rate is pretty significant, especially for the last
academic year 2020/2021, where 71% of the students that applied for final exam has passed it.
Regarding the average grades related to the courses through the academic years, that indicates
how much students have learned from the material, based only of the sample of the students
that have passed the exam, the results are below. We assume that higher grade means higher
quality of learning and understanding of the material from the student (it is pretty general in
this research).

Table 2. Grades average by courses and academic year
Average by academic

Academic year Course Average year
Preclinical

2018/2019 periodontology 6,17 6,34
Periodontology 1 6,40
Periodontology 2 6,44
Preclinical

2019/2020 periodontology 6,78 6,46
Periodontology 1 6,33
Periodontology 2 6,24
Preclinical

2020/2021 periodontology 6,40 7,16
Periodontology 1 7,63
Periodontology 2 7,30

Source: E-index, University Goce Delcev in Stip

Average grades show tendency of increase through the years (figure 2).
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Average grades through academic years
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Fig. 2. Average grades through the academic years by courses
Source: E-index, University Goce Delcev in Stip

It is clear that there was a tendency of increase of the grades’ average in general, even though
it is not the case with all the courses.

Average grade
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Fig. 3. Average grade through the academic years
Source: E-index, University Goce Delcev in Stip

The difference is particularly noteworthy during the year when everything was hybrid, with
highest grade average of 7,16.

In contrast to the results of our study, Bashir et al [3] indicated that students achieved higher
grades with online assessments.

Even after adjusting for the effects of additional variables that may contribute to the
differences, the findings indicate that the pandemic has a small but significant impact on grades
in higher education. The highest grade increasing effect ever reported in the literature, 9.21%,
was found by Karadag in 2021.[13]

Online and distance learning are a part of higher education. From this point of view, a higher
priority should be given to educators' abilities for teaching online. Grades in mandatory
courses, according to Carter and Lara [5] should be assigned as successful/unsuccessful and
these courses should not be counted toward the general weighted grade point average without
increasing the existing online education capacities of higher education institutions and online
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education competencies of educators. It is advisable to write guides on effective assessment
and evaluation procedures for online learning.

Working independently in an online course may have advantages and disadvantages, despite
Berry's [4] research suggesting that students do not view it as ideal. Students found online
learning to be more flexible than traditional face-to-face learning, according to Hass and
Mathew's [10] study comparing traditional face-to-face courses to online courses.

The majority of online and hybrid courses offer students access to a wide range of educational
resources. The researchers discovered in a previous study that students with the highest access
rates also had the highest academic achievement.[16]

Due to its complexity, the term "academic performance™ is frequently disputed. However, it is
widely acknowledged that the best measure of a student's academic performance is their grades
in the university-level courses they take.[2] According to these studies, the COVID-19 lockout
has had negative effects on students' stress levels, schools' and universities' lack of adaptability,
students’ and teachers' lack of knowledge of the technologies and implementation
methodologies.[7]

At the and we have to note that we are aware that our study has some limitations. It is
challenging to extrapolate our results to other universities worldwide. Also, the sample size we
have available is poor. Despite this drawback, our findings demonstrate the detrimental impact
of the digital learning on the educational outcomes for students. Access to reliable internet is
essential for students' academic success, especially institutions—Ilike our university—integrate
online learning to combat the effects of the Covid19 pandemic.

Conclusions

Based on the processed data, we can notice that the pandemic and online teaching in the
given academic years significantly affect the pass rate of the exams, while it decreases
over the years. On the contrary, it has been observed that in the year in which there is
hybrid teaching (combined teaching) there is a significant improvement in the average
grade for the examined subjects. We think that this phenomenon is due to the lower
passing of the exams, but also to the fact that those who passed the exam mastered the
learning material better.
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