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Abstract

With COVID-19 pandemic, which was started in Wuhan, Chine, and is still affecting the whole world as well as our
country, education offered distantly. This research aims to determine the students' opinions and their behaviors towards
teaching Numerical Analysis in the form of distance education. The research was carried out with a group of students studying
at the Faculty of Engineering in a private university in Northern Cyprus during the 2019-2020 academic year. In the research,
an interview form was applied to get students’ opinions about distance education and to understand whether it is appropriate
to give a numerical analysis course over distance education or not. At the end of the research, students’ positive and negative
views about distance education emerged. Most of the students argued the idea that distance education platform is not able
to provide education as effectively as the traditional classroom environment. It is supported that it is more accurate to give
the form of traditional education because of the application of a Numerical Analysis course is challenging.
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1. INTRODUCTION

In our century, which is called “Information Age”, Information and Communication
Technologies are developing rapidly; therefore, people need to keep up with this technology. Today,
information and communication technologies are frequently required. Additionally, thanks to these
technologies, people can quickly meet their needs. One of the areas where Information and
Communication Technologies are most needed is education. Also, if individuals working in the field of
education do not follow today's technologies carefully, serious problems may arise.

Distance education is rapidly gaining importance in the changing world conditions. Due to
different problems, distance education has begun to be used at schools or universities quickly. Hence,
an institution providing distance education has to use information and communication technologies
properly.

Along with distance education, we started to move away from the system that we call face to
face education or traditional education in universities. Thanks to distance education, it has become
easier to provide education and training to large lecture groups, and such innovations can be shown
among the advantages of distance education. Distance education, with the interruption of face-to-face
education as a result of the problems experienced in any country, provides students and lecturers from
different countries or cities to meet briefly in the same educational environment and share
information. Especially the distance education model used in numerical courses (Mathematics,
Physics, etc.) given at universities has a significant impact on students' success. Learners who take such
courses remotely can witness a difference in their success in learning-teaching activities compared to
traditional learners, and they experience this process on their own. Therefore, distance learners have
to be more willing and attentive. At the same time, students are expected to have a level of computer
use that can allow them to access the materials used in the course (presentation, lecture notes, etc.)
and resolve the small errors that may be encountered during the learning activity and solve the
problems (Yildirim, 2008 & Cumhur and Sarikaya, 2020).

The COVID-19 virus, which emerged in Wuhan, the capital of China's Hubel province on
December 1, 2019, has become an epidemic that spread to various parts of the world. After the World
Health Organization declared it as a global pandemic on March 11, 2020, education was also heavily
influenced. Due to the outbreak of this disease, all universities in Turkey and TRNC took a break from
formal education. In line with the decisions taken at the meeting of YOK on 18 March 2020, all
universities decided to continue their services with distance education as of 23 March 2020. Distance
education has become even more critical in this period. The distance education process should be
prepared, taking into account the needs and requirements of the students. The materials used in the
courses given in the form of distance education should meet the needs of the students. Whether
students are ready for this environment, and their positive negative opinions are a feature that needs
to be investigated.

2. METHOD
2.1 Research Model

After the transition of education, which started as formal education at the beginning of the
2019-2020 Spring Term, to the distance education system, the education that students received in the
form of traditional methods for about a month and the education processes they received in the form
of distance education from the numerical analysis course were evaluated. “The effect of giving
Numerical Analysis course via distance education system on students and their views on the process”
was examined, and the necessary information was obtained with a qualitative mixed pattern research
model.
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2.2 Study Group

The study group of the research consists of all students (Electrical Department, Construction
Department, Machinery Department, Automotive Department, Computer Department, etc.) studying
at the Faculty of Engineering at a private university in Northern Cyprus in the 2019-2020 academic year
Spring term. Our study group consists of 32 (N = 32) volunteer students who took the Numerical
Analysis course.

2.3 Collection of Data

Interview technique was used in order to reveal student views on distance education
applications of a Numerical Analysis course. The data of the students were provided by presenting
their opinions about giving numerical analysis courses like distance education by presenting the
"interview form for giving numerical analysis courses like distance education".

Considering the features of the Numerical Analysis education given by the distance education
method and student behaviors observed in the process, semi-structured interview forms were created.
While preparing the interview form, firstly, possible questions were determined as a result of the
literature review, starting from the research problem. It has been paid attention that the questions are
open in a way that will not cause different interpretations, that they are purposeful to serve the
research problem, and that they are not guiding. For the clarity of the interview form, a language
specialist was consulted, and the interview form was finalized. In addition, additional questions were
directed to the interviewed individuals according to the characteristics of the interviewee and the
answers given to the interview questions were evaluated. Thus, due to the possibility of collecting
additional information, validity was tried to be obtained by collecting detailed and in-depth
information through face-to-face interviews.

In the semi-structured interview technique, the researcher prepares the interview questions
in advance but allows partial flexibility to the studied sample during the interview, allowing the
reorganization and discussion of the questions. In such an interview, the pupils subject to the research
also have control over the research (Ekiz, 2009).

Table 1. Interview Form Questions

1) Is the Numerical Analysis course suitable for distance education? Why?

2) Do you think the Numerical Analysis course will be more useful and permanent when it is
given in the form of distance education or when it is given in the form of traditional
education? Why?

3) Does offering the Numerical Analysis course in the form of distance education increase your
interest and motivation in the course? Why?

4) Do you believe that offering Numerical Analysis course in the form of distance education
removes students from rote learning? Why?

5) What are the advantages and disadvantages of giving Numerical Analysis course in the form
of distance education?

6) How do you evaluate the distance education application when we compare the Numerical
Analysis course given in the form of formal education and the Numerical Analysis course
given in the form of distance education? Please explain

7) Are the materials (Presentations, videos, etc.) used in numerical courses given in distance
education sufficient? Why?
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In Table 1, the interview form questions which were directed to the students are displayed, and their
answers given to these questions in our study were examined in detail.

2.4 Analysis of Data

Content analysis allows researchers to indirectly examine human behavior. It is very important in
analyzing observation and interview data (Fraenkel, Wallen, 2003). The main purpose of content
analysis is to reach concepts and relationships that can explain the collected data. For this purpose,
the collected data must first be conceptualized, then organized logically according to the emerging
concepts, and accordingly, the themes that explain the data must be determined. The process
performed in content analysis is to gather similar data within the framework of certain concepts and
themes and interpret them in a way that the reader can understand (Yildirim, 2008). After the content
analysis, a framework is created according to the themes, the data are processed according to this
framework, and the findings are defined and interpreted. Thus, descriptive analysis is created. In the
descriptive analysis, the aim is to present the findings in an organized and interpreted way to the
reader. The data can be arranged according to the themes revealed by the research questions, or they
can be presented by considering the questions or dimensions used in the interview and observation
process. In the descriptive analysis, direct quotations are frequently used to reflect the views of the
individuals interviewed or observed.

The steps of creating a descriptive analysis are as follows (Yildirim, 2008).

e Creating a framework for descriptive analysis: Based on research questions, a framework for
data analysis is created to allow for the conceptual framework of the research or the
dimensions involved in the interview and / or observation. Under this framework, it is
determined under which themes the data will be organized and presented.

e Processing of data according to the thematic framework: At this stage, the data obtained
according to the framework previously created is read and edited. At this stage, the data are
selected for identification purposes and combined in a meaningful and logical way. Direct
citations to be used at this stage are also selected.

e Identification of findings: At the last stage, the edited data are defined and supported with
direct quotations where necessary. At this stage, care should be taken to describe the data in
an easily understandable and readable language and to avoid unnecessary duplication.

¢ Interpretation of the findings: Explanation, association and interpretation of the identified
findings are carried out at this stage. Explaining the cause and effect relationships between
the findings and making comparisons between different cases, if necessary, helps the
interpretation made by the researcher to be more qualified.

Observation data were analyzed according to the dimensions determined when creating the
observation form. The data obtained in the interviews with students were likewise subjected to
content analysis and then descriptive analysis. Since the semi-structured interview form was used in
the interviews, the themes of the interview were rearranged after the data is collected.

3. RESULTS

In this section, the findings obtained from the interview forms, including the opinions of
students who took the Numerical Analysis course in the form of distance education, are presented.
The coding and tabulation process of the content analysis performed on the data obtained as a result
of the interview forms was created by the researchers at the end of the study. The created tables are
given below with details regarding the interview forms.

Table.2: Student opinions regarding the question “Is the Numerical Analysis course suitable for
distance education? Why?”

Opinions Frequency (f)
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It is suitable because it is a theoretical expression. 5
It is more appropriate to give face-to-face training in the classroom. 14
Not suitable. 5
Since the efficiency of the course increases by solving questions, it does )
not have a negative effect.

Numerical courses become more difficult when given in the form of )
distance education.

It may be healthy in terms of watching and listening to the lecture given 1
on the internet and in terms of recording and watching again.

I am not in favor of giving digital courses taken by the engineering 1
department as a distance education.

It is necessary because of the health problems we are experiencing. 1
Since it is a numerical course, it is not efficient enough due to being 1

distracted in online education.

Total

32

As seen in Table 2, 31.25% of the students think that it is appropriate to give the Numerical Analysis
course in the form of distance education. In comparison, the remaining 68.75% of the students argue
that this course should not be in the form of distance education. 22 students emphasized that it is not
suitable and that numerical lessons are basically tricky and that this difficulty in the way of distance
education has increased further. In contrast, the remaining 10 students emphasize that distance
education does not create a problem, and it is appropriate due to the health problems we are in and

does not have a negative effect.

Table.3: Student opinions regarding the question “Do you think the Numerical Analysis course will
be more useful and permanent when it is given in the form of distance education or when it is given

in the form of traditional education? Why?”

Opinions Frequency (f)
It can be applied in either way. 5
Traditional education would be more beneficial because we can ask 16
questions and get answers whenever we want.

I am not in favor of giving numerical courses taken by the engineering 5
department in the form of distance education.

Numerical Analysis course, which is carried out in the form of 4
traditional education, has higher retention.

It allows each student to ask questions without being embarrassed and 1
bored when given online.

When given over the internet, we can open and repeat courses 2
infinitely.

Traditional education is more efficient because the video courses on 1

the internet are taught uniformly in a certain pattern.
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Conducting courses over the internet may impair some of the technical
problems (internet outage, sound problems, etc.).

Total 32

In Table 3, the question of which of the two education methods (traditional and online) experienced
by the students in the numerical analysis course is more useful and permanent is asked, and 71.875%
of the students (23 people) defend traditional education. In contrast, 9.375% of the students (3 people)
supports the view that it is more beneficial, and the remaining 18.75% are unstable and have equal
success in both methods.

Table.4: Student opinions regarding the question “Does offering the Numerical Analysis course in
the form of distance education increase your interest and motivation in the course? Why?”

Opinions Frequency (f)
No change is observed. 10
| prefer face to face education in the classroom. 6
It does not increase. 6
It can be increased with a suitable program for the course. 1
At the computer, the student is bored and does not listen to the class 1
after a while.
Fear of falling behind in the classroom but not in the internet 1
environment.
When | think | will not understand, | can watch the videos over and over 5
again in a short time.
During distance education, if there is any situation at home, | leave the
course and take care of it. But it's not like that in the classroom
environment. | listen to the course and act accordingly. 4
As the distance learning platform has not been used for this course, my 1
interest has increased.
Total 32

In Table 4, a question is asked to the students about how the teaching of the Numerical Analysis course
in the form of distance education affects their motivation. According to the findings, we see that 13
people, that is, the students do not increase the part of 40.625%, and six people who support this view,
and support the traditional education system. While nine people, i.e. 28.125% of the students, defend
the view that online education increases motivation, the knowledge learned is reinforced due to the
ability to watch the videos repeatedly. Still, we see that ten people, that is, 31.25% of the students, are
undecided about the answer they gave to this question.

Table.5: Student opinions regarding the question “Do you believe that offering Numerical Analysis
course in the form of distance education removes students from rote learning? Why?”

Opinions Frequency (f)
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It can make a difference. 3
It causes more rote learning and distraction. 10
Neither traditional nor distance education does move away from rote 6
learning.

Numerical Analysis course is not a course that can be offered in the 5
form of rote learning.

| don't think it has any connection with rote learning. 1
While in the classroom, it may be tempting to memorize everything
because it is necessary to write everything instantly and keep that
moment in mind, but thanks to distance education, you can repeat the | 4
course taught at any time without stress, and any incomprehensible
part can be asked online to the lecturer in the next class.

Rote learning is a studying method that varies from person to person. | 2
| understand very little from the distance learning classes, and because

| have to study more than my normal classes, | tend to memorize. )
It makes students memorize. Since the lectures can be taught via video

or slide, sometimes the student just listens and does not try to | 2

understand.

Total

32

In Table 5, the question of whether students should be given the numerical analysis course in the form
of distance education is examined and 14 students, 43.75% of the class, argued that online education
does not exclude students from memorization, on the contrary, 11 students are 34.375%. They argued
that you do not make an impact. The remaining seven people, that is, 21.875% of the students,
defended the view that online education dissuaded them and argued that focusing on the lesson
instead of taking notes leads to more permanent knowledge and removes from memorization.

Table.6: Student opinions regarding the question “What are the advantages and disadvantages of

giving Numerical Analysis course in the form of distance education?”

Opinions

Frequency (f)

| have no opinion.

To follow past issues easily

Limited information sharing

Failure will increase in applied courses.

It has no advantage.

D D R R R

By taking more time to the notes shared by the lecturer, | can solve the
issues | couldn't solve by myself.

It provides easy access to resources.

Since the courses are covered by recording, | can turn on the records
and watch them again later.
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11
Decreased motivation 3
Lack of possibility to ask and solve questions in the class unlike face to 1
face education
Internet-related problems during the live course 2
Total 32

In Table 6, the advantages and disadvantages of providing students with the numerical analysis course
in the form of distance education are mentioned and 16 of the students, 50% of the students, list the
advantages of listening to the lesson and the ease of access to the resources. In contrast, 11 students,
34.375% of the students, see distance education as disadvantageous that it reduces the motivation of
the lesson and internet problems, the inability to communicate with the instructor as in the classroom.
The remaining five students, i.e. 15.625% of the class, emphasized neither an advantage nor a
disadvantage.

Table.7: Student opinions regarding the question “How do you evaluate the distance education
application when we compare the Numerical Analysis course given in the form of formal education
and the Numerical Analysis course given in the form of distance education? Please explain.”

Opinions Frequency (f)

Distance education is not suitable for digital courses.

Both are the same.

6
Formal education is more effective and productive. 4
5
5

| think that distance education has lost its effect and is incomplete.

We do not make any effort to solve the questions asked during the

course in distance education. 2
It is not a suitable environment for taking exams. 2
| believe that this course will be better understood in the comfort of 3
home.

There is nothing that can be done because it is mandatory due to health

conditions. )
As it is a new environment, we are slowly trying to get used to it. 4

Total 32

In Table 7, students were asked to compare traditional education and distance education methods and
18 students, in other words, 56.25% of the students, emphasized that they would be more successful
in numerical lessons by traditional education. 9 students that are 28.128% of the students emphasized
the necessity of distance education in health conditions. The remaining 15.625% of 5 people noted
that there was no difference between the two ways.

Table.8: Student opinions regarding the question “Are the materials (Presentations, videos, etc.)
used in numerical courses given in distance education sufficient? Why?”
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Opinions Frequency (f)
Satisfactory. Because the information about the course progresses 1
programmatically.
It is not satisfactory because the class is difficult to understand. 7
All required materials are shared. 12
If more examples are solved, its competence will increase. 4
Availability of resources available whenever required 2
It may vary from student to student. 1
No matter how many materials are shared for numerical courses, it will 4
not be enough.
Course content is sufficient in line with the possibilities in distance
education, but it is not sufficient for full comprehension or for the
student to listen and understand the lecture more carefully. 1
Total 32

In Table 8, the adequacy of the materials used in the digital courses given in the form of distance
education has been investigated, and 19 students, that is, the 59.375% slice see it as sufficient. In
contrast, the remaining 13 students, that is the 40.625% slice, see it as insufficient and think that it is
not appropriate to give quantitative lessons online as they are difficult lessons; thus, the materials
were inadequate because they were not understandable.

4. DISCUSSION, CONCLUSION and RECOMMENDATIONS

4.1. DISCUSSION and CONCLUSION

Positive and negative opinions were put forward by the students in the study aimed at
providing the numerical analysis course as distance education. Most students do not find it appropriate
to use distance education in numerical courses. In a numerical or other course conducted by distance
education, it was stated as a negative factor that the communication between the lecturer and the
student was not sufficient and which caused the students' interest in the course to decrease and their
motivation to deteriorate. This result is similar to the findings and results of the study conducted by
Birisci (2013). Another comment emerging from the students' opinions is that the technical problems
experienced during the live classes and the failure to open the uploaded lecture notes create
difficulties in following the course. This situation makes it more difficult for students to understand the
numerical problems solved during the course. This result is similar to the results of the study conducted
by Chan and Ismail (2012).

The results regarding the advantages/disadvantages of giving Numerical Analysis course in the
form of distance education are as follows: Among the advantages of providing the numerical analysis
course in the form of distance education, a positive conclusion has been reached that students can
access the lectures whenever they want and that the lectures can be recorded and watched again and
again, which makes it easier for them to study the subjects. Similarly, according to Candarl and Yiksel
(2012), after the activities carried out through video conferencing, students acquired the learning
environment they did not have in normal conditions through the video conference system and
benefited from the experiences of different experts in their fields; these are stated as the benefits of
the system. Since numerical analysis course is a difficult one, the student must be actively participated
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in order to understand the problems during the course. The students, who argued that it is not
appropriate to provide this with distance education, found it appropriate to give the lecturing part of
the numerical analysis course in the form of distance education using videos. However, comments
have been made that success will increase at a high rate when the application part is given with face-
to-face education. Another conclusion is that any problems during the videos or live lectures cause the
classes to be interrupted, which leads to a decrease in students' motivation towards the lecture. This
result is similar to the results of the studies conducted by Wilson and Whitelock (1998) and Kisla et al.
(2010).

The results regarding whether the numerical analysis course is given in the form of distance
education make any difference compared to face-to-face education can be summarized as follows. It
was concluded that giving Numerical Analysis courses in the form of distance education is not suitable
for some students, but it does not make any difference for some students. It was pointed out that
discontinuing the education due to any internet problems in distance education negatively affected
learning and that the students had difficulties while asking questions when the topics were being
covered. However, students argued that this was easier in formal education. It has been concluded
that distance education may be suitable for the lecturing parts of the courses, but face-to-face training
will be more useful for practicing in courses such as Numerical Analysis where lengthy problems are
solved. This result is similar to the results reached in the study by Balikcioglu et al. (2019). In this study,
a positive opinion was put forward in terms of possibilities such as the system being independent of
time and place, having the opportunity to repeat, and not being obliged to attend. However, they
stated that they were not satisfied with the reasons such as not being able to reach the lecture notes,
their individual impossibilities (personal computer, internet, etc.), not being able to interact with the
instructors, being unsuccessful in the course due to not being able to use the virtual classroom
application, having technical problems, and insufficient announcement and information.

It has been shown by the students that distance education is more beneficial in terms of
uploading live courses or shared videos to the system during the training given during distance
education and allowing students to access the loaded courses whenever they want. This is the most
important difference shown by students regarding formal education. In Sumer's (2015) study, it was
emphasized that even if learners have different learning styles, web-assisted collaborative learning
makes the learner feel comfortable, provides ease and flexibility to the learner, and the interaction is
higher than face-to-face teaching.

It was concluded that the communication of students and teachers and giving feedback on
time would ensure that both types of education are similar. Similarly, in the studies of Moore and
Thompson (1990) and Verdiun and Clark (1991), it has been shown that distance education can be at
least as effective as face-to-face education when the method and technology suitable for the learning
topic is used, an interactive environment between students is created, and the students are given
feedback.

The results of the opinions and deficiencies indicated by students in distance education
practices can be summarized as follows: (i) In general, communication barriers between students and
teachers in distance education practices, (ii) students do not have the opportunity to ask questions
whenever they want, (iii) If a student who does not know how to use a computer and fails to connect
to the courses, he/she may have difficulties in understanding the subjects, (iv) interruptions in
education due to the internet or any other source during the course, (v) the interaction between
students and teachers is not as efficient as in formal education, which causes students to lose their
interest and motivation in the course. These issues have been shown in the research as deficiencies in
distance education applications experienced by the students. Similarly, the research results revealed
that enabling students in online distance education programs to feel belonging to the group and to
interact with various components such as chatting, private messaging or face-to-face interaction is an
important element. Students who interact will be more willing to participate in education and will not
tend to leave the program as a result of the feeling of loneliness developing over time. This situation
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will positively reflect on the success and satisfaction of the student, and the deficiencies will disappear
(llgaz & Askar, 2009). One of the shortcomings that students show about distance education in the
studies is that students behave comfortably because they do not have to attend classes. Similarly, in
the study of Cakmak-Karapinar, Guler, Kursun and Karaman (2018), students mostly mentioned the
problem of not ensuring active participation. The vast majority of students think that the underlying
reason is that attendance is not compulsory and does not cause absenteeism. Students found that
distance education offered a comfortable and flexible learning environment and the flexible learning
hours offered within this framework were a positive aspect. However, the fact that they thought that
the problem of active participation stated in negative opinions was caused by the lack of attendance
emerged as a remarkable phenomenon.

The reasons for students' negative approach to distance learning can be summarized as
follows: In order to conduct a course successfully or efficiently, there should be no communication
problems between the student and the teacher. However, healthy communication is not established
between the student and the teacher in the distance education process. Adequacy of the materials
used in the course ensures the good progress of the course. However, when there are problems with
the materials (videos, presentations, etc.), the course will be difficult to understand. This is also true
in formal education, but it leads to complete loss of courses in distance education. During the course,
problems such as interruption of the course due to hardware problems and the decrease in students'
interest and motivation, inadequate understanding of the courses not taught face to face,
ineffectiveness, distractions outside the classroom environment and loss of time were pointed out. In
the research conducted by Turgut (2011) and Bayrak, Aydemir and Karaman (2017), students' negative
opinions about technical problems and interaction were revealed.

4.2. RECOMMENDATIONS

The following recommendations have been developed based on the findings of this study, in which
the opinions of the students within the scope of the study about the teaching of numerical analysis
course in the form of distance education were examined:

a) It was concluded that the students experienced mostly time management problems. In
accordance with the results obtained, the students should be informed about time
management and the need for the teachers to inform the students about the planned
learning,

b) The necessity of creating a suitable environment where students can interact face-to-face
as in formal education and provide student-student, student-teacher interaction,

c) The necessity of establishing new structures that can eliminate the communication
barriers that students may experience during distance education,

d) In the distance education platform, reinforcing incentives such as class participation
grades can be used to ensure active participation of students in classes,

e) The computer usage skills of the students should be measured in advance and the
necessity of empowering studies,

f) Students should be informed beforehand about the problems that may occur during
distance education by instructors or different educators,

g) The necessity of providing in-service courses related to the applications to be used for
teaching staff before the application of distance education,

h) It should also be taken into consideration that students enrolled in distance education
programs may not have a personal computer and internet access, and measures such as
the central laboratory should be taken for these students.
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