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On March 16, 2020, many universities in Indonesia began implementing
online-based learning to replace lectures in the classroom. This is done as a
way to reduce the transmission of the Covid-19 outbreak in Indonesia. There
is an opinion that with the implementation of online learning, especially in
mathematics education study programs, there are many obstacles when
learning takes place. This study aims to determine the obstacles that arise after
the implementation of online learning in mathematics learning in Higher
Education. This research is a qualitative case study, assisted by an online
survey. The researcher collected data through an online survey consisting of
27 questions. The survey is aimed at lecturers who teach in Mathematics
Education study programs in Indonesia. The survey contains structured
questions and leads to three parts, namely; basic skills challenges, teaching and
learning challenges, and university challenges. The 27 questions contained
questions about the ability of platform mastery to support online learning
owned by each lecturer. The research involved 26 lecturers from universities
in Sumatra, Java, Kalimantan, and Sulawesi. The results of this study reveal
that all lecturers affected by the pandemic use a Learning Management System
(LMS) based website as a means of online learning. The learning management
system-based platform is the most widely used (google class and Edmodo)
while video conferencing is the second choice (Zoom and Skype). What is
interesting is that the LMS available on campus is less attractive to lecturers.
However, there are obstacles faced such as the limitations of writing
mathematical symbols and the limited basic capabilities of the learning
management system and multimedia software to support online learning.
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1. INTRODUCTION

Indonesia confirmed the first case of Covid-19 on March 2, 2020 (Setiawan, 2020;
Setiawan & Ilmiyah, 2020; Tosepu et al., 2020). Two weeks ago, many universities in
Indonesia issued a learning policy at home and implemented online learning. Until May 16,
2020, the number of confirmed cases was 16,496 positive (Kemenkes RI, 2020). With the
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implementation of the learning policy at home by tertiary institutions, many lecturers began
to use the learning management system (LMS) platform as well as video conferences that
could assist in mathematics learning activities (Gunawan et al., 2020; Sulisworo et al., 2020).
In Indonesia, the most widely used LMS platforms include: google classroom, Edmodo, e-
learning portals for each tertiary institution, etc. As for video conferences, you can use Zoom,
Webex, Google Meet, Microsoft Teams, etc.

Online learning in a pandemic is an alternative solution (Basilaia & Kvavadze, 2020;
Bauerlein, 2008; Laprairie & Hinson, 2006; Taha et al., 2020). The use of online learning is
indeed practical because it can be used anywhere and anytime (Bourne et al., 2005; Means,
2010; Nakamura et al., 2018; Ozyurt et al., 2013). However, do not close your eyes that the
implementation of online learning raises its problems (Hung & Chou, 2015; Smart & Cappel,
2006; Van Bruggen, 2005). Therefore, higher education that has limited or no experience of
e-learning or e-learning resources experiences difficulties, especially, when lecturers lack
knowledge of how to use online applications (Kim & Bonk, 2006; Zaharah & Kirilova,
2020).

Implementation of online learning in higher education does have advantages and
disadvantages. The advantages of online learning are that it is flexible and can be widely
used, while the drawback is that it is very potential to do plagiarism practices, internet signal
strength, and devices that support (Arkorful & Abaidoo, 2015; Irfan, 2015). Since COVID-
19 Pandemic occurred in Indonesia, research on COVID-19 began to be carried out. In the
field of mathematical modeling, many experts predict when the pandemic reaches its peak
when it ends, and the transmission model of the spread of viruses (Kim et al., 2020; Ndairou
et al., 2020; Nuraini et al., 2020; Peirlinck et al., 2020; Rahimi & Abadi, 2020; Resmawan
& Yahya, 2020; Soewono, 2020; Tang et al., 2020). Whereas in learning mathematics in
schools, research on obstacles in the use of e-learning that occurred in schools (Mailizar et
al., 2020; Mulenga & Marban, 2020).

Much research on barriers caused by the application of online learning in non-
pandemic situations (Ali & Magalhaes, 2008; Beetham & Sharpe, 2007; Eady & Lockyer,
2013; Karasavvidis, 2010). While research on barriers to the use of online learning during
the pandemic is still not widely done. Mailizar et al. (2020) initiated research on barriers to
the use of e-learning in Indonesia, but the participants involved were mathematics teachers.
This research was conducted in Indonesia at the time of the Pandemic period and focused to
find out the obstacles that arise after the implementation of online learning in mathematics
learning in Higher Education. Most of the studies conducted did not focus on learning
mathematics in tertiary institutions (Ali etal., 2018; Donnelly & McSweeney, 2008; Kabilan
& Khan, 2012). This poses many challenges but at the same time highlights the importance
of investigating e-learning barriers for mathematics education lecturers during a pandemic.
This research was conducted in Indonesia which focuses on the challenges and obstacles
faced by lecturers who teach in Mathematics Education study programs during a pandemic.
Therefore, to see the challenges and obstacles faced by lecturers who teach in Mathematics
Education study programs during the pandemic, researchers feel the need to focus on three
aspects, namely basic skills challenges, teaching and learning challenges, and university
challenges.

The findings from this study will help advance our understanding of the obstacles to
e-learning integration amid the COVID-19 pandemic in the context of developing countries
at the tertiary level. Therefore, this study adds valuable insights to the e-learning literature
and provides important suggestions for improving e-learning practices. To achieve this goal,
this study aspires to answer questions (1) What are the challenges faced by lecturers in
implementing e-learning during a pandemic? and (2) what is the basic ability possessed by
lecturers to support e-learning?
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2. METHOD
2.1. Research Design

This research is qualitative research with a type of case study. The cases studied are
the challenges faced by lecturers in implementing e-learning during a pandemic and what
basic abilities lecturers have to support e-learning. In line with (Creswell, 2012a; 2012b),
qualitative research is exploratory in nature, which helps researchers to find out more about
the challenges faced by mathematics education lecturers during the Pandemic in teaching
and learning activities. This research cannot help in making a decision or coming to a
conclusion (generalization). However, this research can help understand how mathematics
education lecturers in Indonesia experience obstacles in undergoing teaching and learning
activities using e-learning during the Pandemic.

2.2. Participants

Random sampling was used in this study. This is because the researcher cannot
control who and from the institution, the respondent is from. Researchers only limit and
ensure that the subjects used in this study are lecturers in mathematics education in
Indonesia. Researchers do not limit whether they are from State Universities or not,
respondent's age, length of work, and gender. This is different from research (Mailizar et al.,
2020) whose participants are mathematics teachers and are categorized based on length of
work, gender, and also certification. The research involved 26 lecturers from universities in
Sumatra, Java, Kalimantan, and Sulawesi.

2.3. Research Instruments

The instrument in this study was made by researchers and was discussed in a group
discussion forum (FGD-Online). For this reason, researchers collected data through an
online survey consisting of 27 questions. The survey is aimed at lecturers who teach in
Mathematics Education study programs in Indonesia. Of the 27 questions consisted: 3
question contains participant's profile such as name, email address and place of study of the
participant; 3 questions contained information about people who were positively affected by
Covid-19 in the college's; 3 questions about the college's response and each lecturer in
responding to Pandemics in learning; and the remaining questions were about the ability to
master the platform that supports learning online owned by each lecturer consisting of basic
skills challenges, teaching and learning challenges, and university challenges.

2.4. Data Collection and Analysis

Data was collected using an online survey. Online surveys are used for reasons of the
flexibility of compatibility with lecturers' online work during a pandemic. Also, online
surveys are easily managed and accessed using various devices (Fraenkel et al., 2012). The
survey was distributed after passing the evaluation process from the results of the FGD
Online which involved 4 e-learning experts from 3 universities in Indonesia. Furthermore,
online surveys are disseminated through WhatsApp groups, e-mails, and also Facebook in
March 2020. Google form was chosen by the researcher to make an online survey because
of its ease of use. After the respondent fills in the survey, the respondent will get a
recapitulation of the results and can then be confirmed by the researcher. The questionnaire
is open for three weeks. The data obtained are then grouped based on basic skills challenges,
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teaching and learning challenges, and university challenges. The data obtained is then
interpreted and described by researchers.

3. RESULTS AND DISCUSSION
3.1. Results

The results obtained from filling out an online survey show that learning management
system-based platforms are the most used (google classroom and Edmodo) while video
conferencing is the second choice (Zoom and Skype) (see Figure 1). The Webex platform
and Google meeting no one uses it on the research subjects. But learning mathematics using
conferencing, subjects preferred to use zoom and skype.

Zoom 6 (24%)

Goaogle Classroom
Edmodo

Skype

Google Meeting
Lms.umm.ac.id
Big Blue Button
Edlink

Tugas lewat WA
Office 365 (teams, classnote)
Portal akademik
Moodle

WA,

WA

8 (32%)

Whatsapp grup
0 2 4 & 3

Figure 1. The platform that is often used in e-learning

The results of a survey of respondents used as participants in this study found that in
the basic skills challenges section, students generally could use the online learning platform
used during the pandemic COVID-19 (see Table 1).

Table 1. The Survey Results of Respondents in Basic Skills Challenges

N ) Response (%0)
0. Question Yes Maybe No
1. Have you ever used the application before? 61.5 0 38.5
2. Areyou good at Presentation Applications (such 88.5 0 115
as Microsoft PowerPoint, OpenOffice Impress)?

3. Areyou familiar with Spreadsheet Applications 80.8 3.8 15.4
(such as Microsoft Excel, OpenOffice Calc)?

4. Do you master Digital Image Recording 73.1 7.7 19.2

Applications (such as: with a Digital Camera
and Scanner)?

5. Do you master Multimedia Compilation 23.1 23.1 53.8
Applications (such as Adobe Flash)?
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_ Response (%0)

No. Question Yes Maybe No

6. Do you master Mind / Concept Mapping 154 115 73.1
Applications (such as Inspiration, MindMapple,
MindJet)?

7. Do you master Digital Video Applications (such 34.6 154 50
as Camtasia, Adobe Premiere, MovieMaker,
iMovie)?

8. Do you master Web Design Applications (such 7.7 115 80.8
as Adobe Dreamweaver, Frontpage)?

9. Do you master Learning Management Systems 38.5 154 46.2
(such as Moodle, Edmodo, KhanAcademy)?

10. Do you master applications for online meetings 57.7 3.8 38.5
(such as Zoom, Webex, google meeting)?

11. Do you feel comfortable using digital 88.5 3.8 7.7

technology?

Table 1 show that the respondents master Presentation Applications (such as
Microsoft PowerPoint, OpenOffice Impress) and also image managers (questions 1-4).
However, respondents have weaknesses in making animation and the ability for object-
oriented programming (adobe flash and web design) and video editing (questions 5-9).
Respondents find it easier to use a ready-to-use and familiar LMS such as Edmodo or google
classroom. Also, video conferencing is still the main choice when teaching.

The results of respondents surveys that were used as participants in this study found
that in the teaching and learning challenges section, among them most of the students had
no training to use online learning platforms. but in general, students are open to the existence
of new digital technology, so they always learn independently and find out about digital
technology. Especially in a Covid-19 pandemic condition like this, students are required to
learn independently including in learning new information technology (see Table 2).

Table 2. The Survey Results of Respondents in Teaching and learning challenges

) Response (%0)
No. Question Yes Maybe No
12.  Are there courses that cannot apply for your 18.2 9.1 72.7
study program online learning?
13. Do you always learn new digital technology? 61.5 34.6 3.8
14. Do you always find out about new digital 61.5 34.6 3.8
technology?
15. Can you combine course content with 65.4 34.6 0
technology and appropriate teaching
approaches?
16. Do you understand and can conduct 88.5 115 0

performance assessments (for example student
performance)?
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Table 2 show that the problems faced by lecturers during online learning are
limitations in delivering material, especially pure mathematics. This is reasonable because
to teach the material, special software (eg MathType) is required. In addition, the computer
programming course also encountered problems, because lecturers found it difficult to check
the obstacles faced by students, and students found it difficult to convey their problems. This
is because programming courses are related to syntax, computer specifications, software,
and algorithms. Of course, this becomes something complex.

The results of a student survey that were used as participants in this study found that
in the university challenges section. The most interesting thing is found as many as 73.1%
of respondents stated that tertiary institutions have e-learning websites but only 34.6% use
them (see Table 3).

Table 3. The Survey Results of Respondents in university challenges

N ) Response (%0)
0. Question Yes Maybe No
17.  Does the university where you work have e- 73.1 3.8 23.1
learning facilities?
18. Have you used it for learning? 34.6 30.8 34.6

3.2. Discussion

In addition to the challenges faced by lecturers, this study also aims to find out
whether the basic abilities possessed by lecturers to support the application of e-learning.
The findings show two important points of interest. First, this research shows that the
obstacles to implementing e-learning in tertiary institutions include: lecturers have mastered
the basic skills to support e-learning learning (Al-Rahmi et al., 2015; Ash etal., 2003; Davies
et al., 2017; Govindasamy, 2001; Pundak et al., 2010; Trelease, 2015), but precisely the
obstacles to the mathematical content (Sozgin et al., 2018; Vrugt & Oort, 2008). The
lecturers find it difficult when they have to teach online on mathematics (Adnan & Boz,
2015; Kurt, 2017; Lin et al., 2017). Also, many lecturers use learning management systems
that are publicly available (eg Edmodo and google classroom) rather than e-learning
developed by their tertiary institutions. The findings show that lecturers were ready to use e-
learning before this pandemic. Therefore, when this pandemic comes, they are not so
panicked to do online learning. This contrasts with the results of research (Ali & Magalhaes,
2008; Assareh & Bidokht, 2011; Childs et al., 2005) which show that there are many
obstacles in the application of e-learning during a pandemic.

This pandemic brings us to an unusual life, including in learning mathematics in
college. Surely, the findings of this study cannot be used as a benchmark when learning in
normal (non-pandemic) situations. Also, this research focuses on mathematics learning
where the implementation of e-learning presents new challenges to lecturers due to
difficulties in explaining mathematical concepts online (Frid, 2002; Nakamura et al., 2018).

Second, this research shows that lecturers prefer to use e-learning platforms that are
widely available (eg Edmodo and Google Classroom) or use video conferencing (zoom or
skype) rather than using e-learning developed by universities. This shows that the lecturers
are not satisfied with the features and facilities of the university e-learning. Some suggested
by lecturers includes: there is an attendance system that can be recorded properly and can be
exported in the form of Excel, the presence of video conferencing features, and an
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assessment system. This suggestion makes great sense because it is indeed a necessity when
learning (Albelbisi & Yusop, 2018; Ali et al., 2018; Donnelly & McSweeney, 2008).

This study examines the challenges faced by lecturers when implementing e-learning
during the pandemic. It is not easy for lecturers who are used to teaching in class and must
be replaced by using e-learning. Many obstacles are faced, one of which is the availability
of features in the academic portals of each tertiary institution, the limited interaction between
lecturers and students, and limitations in writing mathematical symbols. This certainly can
be used as further research on the challenges and obstacles faced by students in using e-
learning, the development of e-learning systems of each tertiary institution, and also the
resolution related to mathematical symbols that tend to be difficult if written on several e-
learning platforms.

4. CONCLUSION

During the Covid-19 Pandemic, universities in Indonesia have implemented many
online-based learning policies. This is a form of a rapid response from universities in
Indonesia to minimize Covid-19 transmission in the campus environment. However, this
policy still provides several obstacles that arise from both lecturers and students. In this
study, it shows that the challenges faced by lecturers in implementing online learning
include: limitations in presenting material, especially when courses have many mathematical
equations and programming languages. Besides, the lecturers are not good at video editing
or animation using various animation maker software. They are limited to presenting
material using PowerPoint and text. Overall, to use online learning, lecturers must at least
master presentation software, text processing, assessment, and video conferencing. This
study proves that higher education policies by implementing online learning are not
accompanied by the ability to use platforms that can support online learning. This research
can be used as a reference to explore further the obstacles faced by students when online
learning is implemented.
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