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Abstract. Pandemic was a serious test for higher education institutions that showed the extent
to which professors and students have adopted and used all the advantages of new technology
in teaching. This is exactly what this research aims for - assessment and comparison of the
performance of students who attended traditional classes before the pandemic, and online and
combined during the pandemic. This research will show whether the way of teaching affects
class attendance and activity of students. Data were collected from traditional classes (March
- July 2019), online classes (March - July 2020) and combined classes (March - July 2021).
The main research question in this study is whether there was a difference in the success of
students who attended classes in the traditional way, online or by combining these two models.
To obtain the results, a t-test of independent samples was used with the calculation of the mean
and standard deviation. This relevant research shows which approaches and methods of
teaching English for students gives the best results, given the specifics of its implementation
and the need for interactivity during teaching.

Key words: students’ success, Covid 19 pandemic, traditional teaching, online teaching,
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1. INTRODUCTION

Covid-19 pandemic has changed the field of education forever. The invisible enemy
forced all instructors, especially those who were technologically illiterate, to start using
computers overnight in order to continue teaching their students. Professors and students
alike had to adapt to new methods of teaching and learning and find different approaches
that were suitable to online teaching (Purovi¢ 2021). Suddenly it became clear how
important and significant this new teaching mode is in the time of crisis (Halilovi¢ 2020).

Many countries have imposed dramatic policy changes to enforce their rules and
regulations, seeking to protect their communities from becoming victims of this pandemic
and to ensure continued high levels of productivity and performance (Stawicki, et al. 2020).

The main role of the education is to adapt and direct behavior of the groups and
individuals in order to contribute development of the society, interpersonal toleration and
maximal development and usage of the skills and knowledge that improve economy and
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economic growth (Zovko 2014) (Dusani¢ - Gaci¢ and Agi¢ 2021). According to the
definition, faculties are in the process of educating independent scientific-educational
institutions that have a triple function: they educate highly professional staff for various
areas of social life and productive work, organize and improve the appropriate scientific
field and form scientific staff (Trnavac and Pordevi¢ 2013).

Pandemic was a serious test for higher education institutions as key institutions of
higher education. COVID-19 tested the extent to which professors and students are willing
to adopt and use new technologies, by switching to online teaching, which has emerged as
the only solution in a situation where the virus has spread unstoppably. It is undeniable that
information and communication applications enhanced by Internet technologies have
proven to be powerful tools and have played a significant role in the rapid development of
online learning (Kurilovas and Kubilinskiene 2020).

The World Health Organization (WHO) declared the outbreak of COVID-19 a global
pandemic on March 11, 2020. The term "pandemic" is defined as "an epidemic that occurs
worldwide or in a very wide area, crossing international borders and usually affecting large
numbers of people” (Doshi 2011).

The virus was first discovered in December 2019 in Wuhan, China, and caused a lasting
pandemic (Hui, et al. 2020). The first case was discovered on November 17, 2019 in Hubei,
China (Ma 2020). In Bosnia and Herzegovina, the first case of coronavirus was reported in
Republic Srpska entity?, March 5, 2020. As early as March 10, the Government of the
Republic Srpska issued a proclamation that all schools and higher education institutions were
to be closed for twenty-one days. As of March 30, a ban and restriction on movement and
work, as well as all types of public gatherings, are introduced, and this measure remained in
force until April 13. The Republic Headquarters for Emergency Situations only extends the
adopted measures, until November 2, when it returns elementary and high school students to
school, without limiting the way of teaching at higher education institutions. Most of the
faculties and colleges have opted for combined teaching, which is a combination of traditional
and online teaching. Online teaching was the solution and the new "normality” of the
educational process. New communicative models emerge and become a new normal state of
mind (Babi¢, Muhi¢ and Tica 2021). It has proven to be the best method for students and
teachers, especially during the long locking phases (Yusuf 2020). Public and private higher
education institutions have realized that online education is the only way to continuously
provide quality educational services by minimizing contact to a minimum. What has not been
sufficiently researched are the effects of online teaching in the educational process of students
and this research is just an attempt to obtain this data, comparative indicators that can serve
to improve work with students, regardless of which method we are talking about.

2. LITERATURE REVIEW

In developed countries, online teaching was conducted at some colleges and universities
even before the pandemic. Studies conducted before the pandemic are available in the literature,
comparing the successes of students who followed traditional classroom instruction with the
successes of students who followed online instruction. The results of most surveys show that

1 Bosna and Herzegovina is a state constituted of two entities: Republic of Srpska and Federation. Education is
the sole responsibility of the entity governments.
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there are no significant differences in learning satisfaction and academic success of these groups
of students (Soesmanto and Bonner 2019) (Lorenzo-Alvarez, etal. 2019). Some authors suggest
that university teachers, with appropriate training and technology support, conduct both
traditional and online teaching, with the same efficiency and measurement scales for student
scoring and assessment (Tan, et al. 2019). There is an opinion in the literature that the level of
academic success in the final exam will be reduced among students who followed online classes
due to lack of communication with teachers when they face difficulties in understanding the
material (Sintema 2020). This attitude was confirmed in the conducted research, and the results
show that the rapidly created methods of online teaching had the effect of reducing student
performance compared to the results achieved by following traditional teaching (Nyer 2019).
Some authors believe that the primary influence on individual grades in subjects has the average
grade of students. Accordingly, students with a higher grade point average performed better in
online classes, while students with lower average grades performed better in traditional classes
(Cavanaugh and Jacquemin 2015).

The sudden transition to online teaching, after the proclamation of the Covid-19 pandemic,
opened a series of questions about the advantages and disadvantages of this way of learning and
teaching, about the problems and successes of students that they achieved by following online
teaching. Short time and lack of learning resources stand out as key obstacles to the transition
to online teaching (Hjelsvold, Bahmani and Loras 2020). However, the results of the research
show that there is no statistically significant difference between the success of students who
followed traditional and online classes (Said 2021). Students and teachers pointed out the lack
of sufficient practice in online teaching, but both quickly adapted and showed a positive attitude
towards change (Hjelsvold, Bahmani and Loras 2020). The available research identifies key
issues that have arisen due to disruption of traditional education during the pandemic, and they
are: inequality and digital divide that emerged during the pandemic, the need for additional
assessment and evaluation of methods and the need to switch to formal assessment through
harmonized and uncoordinated means and monitoring and control of exams conducted online
(Bozkurt, et al. 2020). The challenges of online teaching have also been identified, and they are:
availability, accessibility, flexibility, learning pedagogy, lifelong learning and educational
policy (Murgatrotd 2020).

It is too early to assess how online teaching during the pandemic will affect education
systems around the world, but there are indications that it will have an impact on the introduction
of innovation in education. Most of the previously mentioned studies are related to the
comparison of traditional and online teaching and cover a short period of time. The authors
believe that the results would be more reliable if student success were monitored over a longer
period of time. Therefore, this research was conducted using the data of three semesters during
which traditional, online and combined classes were conducted.

3. DATA AND METHODOLOGY

On the global level, COVID-19 pandemic has caused discontinuation of the education
for 1.6 billion children and youth all over the world (United Nations, 2020). Higher
education institutions on the Western Balkans were closed, and teaching was suddenly
transferred online for more than 600.000 students (World Bank Group, 2020). According
to the before mentioned, a study which aim was estimation and comparison of the success
of the students who participated to traditional education prior to pandemic, and then online
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and combined education during the pandemic. Besides that, the aim of this research is to
determine whether the presence and the activity of the students during teaching process
depend on the way of conducting the teaching process.

The research is based on the general hypothesis that there is no significant difference
between the successes of students who follow traditional, online or combined classes. Due
to the complexity of the research problem, two specific claims will be examined in the
paper. According to the first, there is no significant difference between the presence of
students in lectures and exercises that accompany traditional, online and combined
teaching. According to the second, there is no significant difference between the activities
of students who follow traditional, online or combined classes.

A total of seven variables were included in the research: gender of the student (Sex),
study direction (Direction), class activity, class attendance (Attendance), total number of
points (Total grades), final grade (Grade) and class attendance period (Period).

When assessing the differences in the success of students who attended traditional,
online and combined classes, the dependent variable is the total number of points (Total
grades), while the remaining variables are independent. When assessing the differences
between student attendance and activity during traditional, online, and combined teaching,
the dependent variables are Attendance and Class activity, respectively, and the remaining
six variables are independent.

The comparison was made on the same subject, which was performed in three different
ways (traditional, online and combined) at a private higher education institution in Bosnia and
Herzegovina. The authors chose an obligatory subject, English, which is taken by all students,
regardless of the field of study. Traditional classes were held in the spring of 2019, online classes
in the spring of 2020 (lectures and exercises in the form of meetings on the Microsoft Teams
platform, and all materials were available on the mentioned platform and on Moodle), and
combined classes in the spring of 2021 (lectures and exercises were held in the classroom and
in the form of meetings on the Microsoft Teams platform, and materials were given to students
in class and were available on Microsoft Teams and Moodle). It is important to emphasize that
the same materials (textbooks, power point presentations, case studies) were used in the lectures
and that the tests were approximately at the same level. Regardless of the way of teaching,
students had the opportunity to attend two hours of lectures and three hours of exercises per
week, or 30 hours of lectures and 45 hours of exercises during the semester. Classes were taught
by the same professors.

Student grading was identical in all three cases. The total number of points on the course
is 100, and it represents the sum of points on the final exam (50 points) and points that the
student achieved during the semester (50 points). During the semester, students attended
lectures and exercises (up to 5 points), participated in class discussions (up to 5 points) and
took two colloquia (20 points each, up to 40 points in total). Depending on the total number
of points that students had, the subject professors formed the final grade (grade 6: 51-60
points, grade 7: 61-70 points, grade 8: 71 to 8 points, grade 9: 81 to 90 points and grade
10: 91-100 points). If the student had 50 or less points, it is considered that one did not pass
the exam that is the student did not pass the exam.

The data necessary for the research were collected by the subject teachers, and the
higher education institution gave its consent for anonymous data analysis and publication
of results for academic purposes. Data were collected from traditional classes (March - July
2019), online classes (March - July 2020) and combined classes (March - July 2021). Data
were processed using a statistical program IBM SPSS Statistics Version 26.
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The main research question in this study is whether there was a difference in the success
of students who attended classes in the traditional way, online or by combining these two
models. To obtain the results, a t-test of independent samples was performed with the
calculation of the mean value and standard deviation. Furthermore, the Chi-square test
method was used to compare the distribution of students' grades for all ways of teaching.
The research was conducted as follows: first, a comparison of the success of students who
attended traditional and online classes, then a comparison of the success of students who
attended online and combined classes, and finally a comparison of students who followed
traditional and combined classes. Accordingly, the results of the research are presented.

4, RESULTS AND DISCUSSION

In order to get the answer whether there is the difference in the results in students’ success
that participated different models of classes T-test of independent samples was used. The data
were gathered on the success of 505 students, out of which 160 participated traditional classes
in classrooms (31.7% of the total sample), 155 online classes (30.7% of the total sample), and
190 combined classes, both online and in classroom (37.6% of the total sample). The largest
number of students is on the department Economy (204 students, that is 40.4%), followed by
the students of the department Informatics (153 students, that is 30.3%) and Graphic Design
(117 students, that is 23.2%), while the least number of students attend Media and
Communication (31 students, that is 6.1%). Additionally 236 students are male (46.7%), while
269 students are female (53.3%). Data of the sample are gathered using descriptive statistics.

Authors analyzed the points that students collected during the semester and their final
grades in order to determine whether the presence and activity on the classes, as well as
their success are determined by the form of conducting classes. Correlation of the success
is condemned using T-test, and comparison of grade distribution in observed groups is
conducted using Chi-square test. The results are given in the following part of the study.

4.1. Results of the comparison traditional and online education

During the spring of 2019, students attended only traditional classes in the classroom
(160 students), and the average grade they achieved was 8.89, with a standard deviation of
1,562. A year later, due to the Covid-19 pandemic, students followed only online classes
(155 students) and achieved an average grade of 8.43, with a standard deviation of 1,910.
The comparison of these two groups of students was performed using the T-test, and the
results are given in Table 1.

Table 1. Comparison of student success in traditional and online teaching

Assessment Traditional education Online education Difference | t-Test b value
items Mean |St.dev.| N | Mean [St.dev.| N mean value
Attendance 3,77 1,209 | 160 349 | 1,434 | 155 0,278 | 1,860 | 0,064
Class activity| 3,83 0,781 | 160 3,79 | 1,000 | 155 0,038 | 0,376 | 0,708
Total grades | 82,01 | 14,924 | 160 | 75,77 |21,590 | 155 6,232 | 2,971 | 0,003

The T-test of independent samples compared the points that students received for
attending traditional and online classes. The results show that there was no significant



708 S. ISARETOVIC, V. PUROVIC, Z. AGIC

difference in the number of points in traditional (Mean = 3.77, St. dev. = 1.209) and online
(Mean = 3.49, St. dev. = 1.434) teaching. Further, a comparison was made of the number
of points students received for activity in traditional teaching (Mean = 3.83, St. dev. =
0.781) and in online teaching (Mean = 3.79, St. dev. = 1,000). The obtained result shows
that there was no statistically significant difference (p value = 0.064).

Using the T-test, the total number of points that students achieved during the two observed
semesters was compared. The results show that students averaged 82.01 points when they
attended classes in the classroom, with a standard deviation of 14,924. In addition, the results
show that students scored an average of 75.77 points during online classes, with a standard
deviation of 21,590. Here it can be noticed that there is a statistically significant difference
between the number of total points that students achieved during traditional classes and the
number of points that they achieved during online classes. Given the fact that a statistically
significant difference was found, the magnitude of the impact was determined using the eta
square, which represents the proportion of variance in the dependent variable (Total grades)
explained by the independent grouping variable, and whose value can be from 0 to 1. In this
case, the eta square is 0.0274 and indicates a small impact, that is, it shows that the teaching
model affects the success of students in a very small percentage of 2.74%.

Further, the Chi-square test method was used to compare the distribution of scores for
both groups and to determine whether there was a statistically significant difference in the
distribution of grades. Table 2 provides an overview of the distribution of grades among
students who attended traditional and online classes.

Table 2. An overview of the distribution of grades in traditional and online teaching

Period Grade

5 6 7 8 9 10 Success | Fall
Traditional |{Count 8 13 8 22 18 91 152 8
education |% 5,0% 8,1% 50% | 13,7% | 11,3% | 56,9% | 95% 5,0%
Online Count 16 26 8 10 15 80 139 16
education |% 10,3% | 16,8% | 52% 6,4% 9,7% | 51,6% | 89,7% | 10,3%

The result of the chi-square test shows that there is a statistically significant difference
between the grades obtained by students who followed traditional classes and students who
followed online classes (N = 315, Chi-Square = 12,404, df = 5, p = 0,030). However, the
correlation coefficient (Phi coefficient = 0.198) indicates a small impact, that is, a weak
correlation between students' grades and the way they attended classes. Based on the data
presented in Table 2, it can be concluded that students achieved better results in traditional
teaching.

4.2. Results of the comparison online and combined education

Comparing the success of students who attended online classes (155 students) and the
success of students who attended combined classes (190 students), it can be concluded that
the average grade during online classes is 8.43 (St. dev. 1,910), while the average grade in
students who attended combined classes was up to 8.58 (St. dev. 1,681). The results of the
comparison are given in Table 3.
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Table 3. Comparison of student success in traditional and online teaching

Assessment Online education Combined education Difference | t-Test

items Mean | St.dev.| N Mean |St.dev.| N mean value p value
Attendance 3,49 1,434 | 155 3,65 | 1,375 | 190 0,066 | 0,602 | 0,194
Class activity| 3,79 1,000 | 155 3,72 | 1,024 | 190 -2,015 |-0,935 | 0,107
Total grades | 75,77 | 21,590 | 155 | 77,79 |18,429 | 190 -0,162 |-1,070 | 0,466

The obtained results show that there is no significant difference in the number of points
that students received for attending online (Mean = 3.49, St. dev. = 1,434) and combined
classes (Mean = 3.65, St. dev. = 1,375). Furthermore, the points that students received for
activity during online classes (Mean = 3.79, St. dev. = 1,000) and combined classes (Mean
= 3.72, St. dev. = 1,024) were compared, but also, in this case there is no statistically
significant difference. Based on the data from the table, it can be concluded that there is no
statistically significant difference between the total points in students who attended online
classes (Mean = 75.77, St. dev. = 21,590) and the number of points in students who
attended combined classes (Mean = 77.79, St. dev. = 18.429).

Using the chi-square test, a comparison of the distribution of grades of students who
attended online and combined classes was performed, and the results are given in Table 4.

Table 4. An overview of the distribution of grades in online and combined teaching

Period Grade

5 6 7 8 9 10 Success | Fall
Online Count 16 26 8 10 15 80 139 16
education |% 10,3% | 16,8% | 5,2% 6,4% 9,7% | 51,6% | 89,7% | 10,3%
Combined [Count 12 21 17 27 21 92 178 12
education (% 6,3% | 11,1% | 8,9% | 142% | 11,1% | 48,4% | 93,7% | 6,3%

The results of the chi-square test also show that there is no statistically significant
difference between the grades obtained by students who followed online classes and
students who followed combined classes (N = 345, Chi-Square = 10,549, df =5, p =0.061).
Based on the above mentioned, it can be concluded that there is no statistically significant
difference between the success of students who attended online classes and the success of
students who attended combined classes.

4.3. Results of the comparison traditional and combined education

Finally, the success of students who attended traditional classes (160 students) and the
success of students who attended combined classes (190 students) were compared, and the
results are given in Table 5.

Table 5. Comparison of student success in traditional and combined teaching

Assessment Traditional education Combined education Difference | t-Test
items Mean | St.dev.| N Mean |St.dev.| N mean value
Attendance 3,77 1,209 | 160 3,65 1,375 | 190 0,116 0,841 | 0,401
Class activity| 3,83 0,781 | 160 3,72 1,024 | 190 0,104 1,076 | 0,283
Total grades | 82,01 | 14,924 | 160 | 77,79 |18,429 | 190 4,217 2,365 | 0,019

p value
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The obtained results show that there is no statistically significant difference in the number
of points that students received for attendance and activity in traditional and combined classes
(p value <0.05). However, statistical significance was determined when comparing the total
number of points that students achieved by following traditional classes and the number of
points that they achieved by following combined classes (p value = 0.019). The magnitude of
the impact was determined using the eta square (eta square = 0.015) and the obtained result
shows that the way of teaching has a small effect on student success.

Using the chi-square test, a comparison of the distribution of grades of students who
attended traditional and combined classes was performed, and the results are given in Table 6.

Table 6. An overview of the distribution of grades in traditional and combined teaching

Period Grade

5 6 7 8 9 10 Success | Fall
Traditional |Count 8 13 8 22 18 91 152 8
education |% 5,0% 8,1% 50% | 13,7% | 11,3% | 56,9% | 95% 5,0%
Combined |Count 12 21 17 27 21 92 178 12
education |% 6,3% | 11,1% | 8,9% | 142% | 11,1% | 48,4% | 93,7% | 6,3%

Based on the results of the chi-square test, it can be concluded that there is a statistically
significant difference between the grades of students who attended traditional and
combined classes (N = 350, Chi-Square = 4.128, df = 5, p = 0.021). The correlation
coefficient (Phi coefficient = 0.109) indicates a small impact, that is a weak correlation
between students' grades and the way they attended classes. Based on the presented data,
it can be concluded that better success was achieved by students who participated
traditional classes.

After conducting the overall analysis, it can be concluded that there is a statistically
significant difference between the success of students who attended traditional and online
classes, and the success of students who attended traditional and combined classes. The
best results were achieved by students who attended traditional classes in the classroom. In
the following period, it is necessary to use digital technologies and the Internet as powerful
tools to improve foreign language teaching, and in order for students to reach the same
level of knowledge achieved in traditional teaching (Zivkovi¢ and Stojkovié 2013). The
obtained result was confirmed in previously conducted research which shows that students
who participated traditional classes had better results in the final exam (Nyer 2019)
(Sintema 2020). On the other hand, the results of most of the conducted research show that
the success of students does not depend on the way of teaching (Soesmanto and Bonner
2019) (Lorenzo-Alvarez, et al. 2019) (Said 2021).

5. CONCLUSION

Evaluation and comparison of the performance of students who attended traditional classes
before the pandemic, online and combined during the pandemic, which was the main goal of
the research; showed that students achieved the best success in traditional classes. This is shown
by the results of the research, where it is noticeable that the performance of students is better in
traditional teaching compared to online and combined teaching, and this can certainly be
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explained by the fact that the students are accustomed to this approach and method of work.
The fact is that the real reasons for the obtained result could be explained by additional
qualitative empirical research, which is why students who were born and raised in the digital
environment, unlike professors who arrived in the digital world in the later years of their lives
(Isaretovi¢ 2017) traditional way of teaching in classrooms is closer and why they achieve better
results working in classrooms "face to face" with professors. Some previous researches show
that students are not interested in online learning (e-learning) because it is less enjoyable than
traditional learning (Hasan and Bao 2020).

This research should serve as an initial capsule for other private and public faculties in
the country and the surrounding area, whose future research would contribute to obtaining
short-term and long-term implications of different teaching methods. The integration of
online learning in the Education Development Strategy of the Republic of Srpska 2021-
2025, would greatly help to position online learning as an equal way of teaching, with a
number of adjustments that are implied. Here it is primarily referred to the design of
attractive curricula for online teaching. Classes should not be conducted according to the
curriculum of traditional teaching (Lee, Lim and Kim 2016) (Chung and Cheon 2020).
Higher education institutions must increase the speed of the Internet connection and
constantly update purchased applications for conducting online classes. A special segment
of the story is the strengthening of digital literacy among students, and especially among
professors, through continuous courses and education so that professors can make the most
of all the benefits of online interaction with students. Also, it is the responsibility of
professors to instruct students very clearly and specifically in assignments, colloquia and
exams during online classes.

Based on the conducted research, some of the recommendations are: curriculum
renewal, new curricula, clear and concrete tasks for students, fast and stable internet
connection, constant updating of applications and platforms through which online teaching
is performed, daily assistance by experts (services) to students and professors during the
application process for transferring applications academic content, developing and
strengthening of digital literacy among professors and students.
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