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Abstract

This exploratory qualitative article with an inductive approach aims to analyze the needs of students of
the mathematics education study program at one of the leading universities in Surakarta City regarding
learning media that can facilitate the implementation of distance learning during the Coronavirus
pandemic. Data were obtained through distributing questionnaires using Google Form to 63 students who
had taken the analytic geometry course at the beginning of the Coronavirus pandemic, interviews with 2
lecturers, and 3 students selected through snowball sampling technique. The results of the analysis
showed that students need interactive audio-visual teaching materials that can be accessed easily without
any internet network constraints. It is evidenced by the results of the survey which show that 70% of
students need audio-video-based learning media. The results of this study become the basis for
developing learning media that supports the implementation of distance learning

Keywords: Analytic geometry; learning media; coronavirus pandemic; distance learning.

Abstrak

Artikel kualitatif eksploratif dengan pendekatan induktif ini disusun dengan tujuan untuk menganalisis
kebutuhan mahasiswa program studi pendidikan matematika di salah satu universitas ternama di Kota
Surakarta terkait media pembelajaran yang dapat mempermudah pelaksanaan pembelajaran jarak jauh
selama masa pandemi virus corona. Data diperoleh melalui pendistribusian angket dengan Google Form
kepada 63 mahasiswa yang telah menempuh mata kuliah geometri analitik bidang di awal terjadinya
pandemi virus corona, wawancara dengan 2 dosen, dan 3 mahasiswa yang dipilih melalui teknik
snowball sampling. Hasil analisis menunjukkan bahwa mahasiswa membutuhkan bahan ajar interaktif
berbasis audio-visual yang dapat diakses dengan mudah tanpa adanya kendala jaringan internet. Hal ini
dibuktikan dengan hasil survey yang menunjukkan bahwa 70% mahasiswa memerlukan media
pembelajaran elektronik berbasis audio-video. Hasil penelitian ini digunakan sebagai dasar untuk
mengembangkan media pembelajaran yang mendukung pelaksanaan pembelajaran jarak jauh.

Kata kunci: Geometri analitik; media pembelajaran; pandemi virus corona; pembelajaraan jarak jauh.
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INTRODUCTION

At the end of 2019, the world was
shocked by a pandemic that occurred in
Wuhan City, Hubei Province, Republic
of China, where a series of reports about
strange pneumonia emerged among its
inhabitants (Nkansah et al., 2020).

Pneumonia due to the coronavirus has
started to spread globally and rapidly
(Rusmini et al., 2020) and has become a
health disaster in almost all countries in
the world, including Indonesia (Saputro
et al., 2020). This condition does not
only affect the health aspect but also all
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aspects of life including academic
activities (Tsitsia et al., 2020). Since the
WHO announces it as a Global
Pandemic, there has been a paradigm
shift (Sy et al., 2020) from direct (face-
to-face) learning to online learning (E-
learning) in all educational institutions
(Tsitsia & Kabbah, 2020). The
Coronavirus continues spreading and
what can be done now is prevention, for
example implementing online learning
(Mulenga & Marban, 2020).

In Indonesia, online learning is
considered the best approach to
continue teaching and learning activities
during the Coronavirus pandemic
(Mailizar et al., 2020). In its
implementation, online learning
requires educators and students to only
be connected virtually (Radha et al.,
2020) and it causes new problems in the
learning process. Based on the results of
interviews with lecturers and students of
the mathematics education study
program at one of the leading
universities Surakarta City, Indonesia,
the problems of online learning covers
the lack of learning resources, poor
internet access, and the number of
assignments given by lecturers. Jayalath
et al. (2020) revealed that online
learning requires students to be more
independent learners. Therefore, the
role of learning media becomes vital.

Some researchers have developed
instructional media and learning models
to overcome this problem (Kerres,
2020; Peters et al., 2020; Zhu & Liu,
2020). Distance learning (e-learning) is
needed in industrial revolution 4.0
(Arizona, 2020). Moreover, higher
education at the university level should
have implemented a mixed learning
model, namely face-to-face learning and
online learning typically known as
called blended-learning (Gopal &
Venugopal, 2020). This pandemic is the
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best time to innovate in online learning
by compiling simple, precise, and
accurate schemes even without face-to-
face learning as usual (Septyanti &
Kurniawan, 2020).

One of the prominent
characteristics of the current era is the
development of science and technology
affecting all aspects of life globally. The
advanced development of information
technology has dominated every aspect
of life. Information technology has a
key role in business activities,
organizational structure changes, and
organizational management. Further,
information technology also highly
affects scientific development and
becomes the main tool in an academic
institution.  Currently, there is a
paradigm shift or way of thinking in
dealing with various phenomena,
including in education.

Educators and students are the
main elements in education. In the
learning process, educators play an
important role to achieve the learning
objective. They also play a key role in
the implementation of the learning
process. Even though educators have
the intelligence and ability to teach, the
learning process will be boring and less
attractive for students without being
supported by appropriate learning
media, particularly in mathematics
learning which is still considered a
scary and boring subject.

During this pandemic, lecturing
has to be carried out without direct
physical contact between students and
lecturers to prevent transmission of the
Coronavirus virus (Firman & Rahayu,
2020). Therefore, the use of digital
technology is a must in implementing
distance learning during the pandemic.
The use of technology in education or
refers to e-learning (Farman &
Chairuddin, 2020).
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Currently, one of the courses that
are facing challenges is the analytic
geometry course. Analytic geometry is a
combination of geometry and algebra,
meaning that geometric problems are
solved using algebra (or analytically).
Analytical geometry is the study of
geometric objects using a coordinate
system which is reviewed using the
concepts and principles of algebra and
analysis. Indeed, it is difficult to
understand analytic geometry only
through self-learning. Besides, during
this pandemic, the design of learning
components has not been optimal.

In terms of media, the media used
was limited to audiovisuals media
downloaded from YouTube and/or
using integrated online materials
provided by lecturers. The evaluation is
limited to material testing without the
interaction of students in presentation as
usual. If not, the material is only
delivered by a pdf document.

A previous study about analysis of
the need for learning media at the
higher education was conducted by
Maharani (2021) which focused on
anaysis of the need for teaching
materials in calculus course. The study
was limited to certain subjects and no
in-depth study regarding the type of
media needed by the students.

This research is considered
necessary as with a needs analysis, there
will be a follow-up in the form of the
creation of learning innovations at the
university level as an alternative to
support the implementation of distance
learning during the pandemic to make
learning effective and also maintain the
achievement of the competencies.

This study aims to analyze the
needs of students in the mathematics
education study program related to
learning media to increase students’
understanding of the analytic geometry.

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

METHOD
Research Design

This qualitative research used a
case study design. The cases were the
challenges and problems of lecturers
and students in implementing distance
learning during the pandemic as well as
the innovation needed.

This present study was conducted
in regards to the pandemic and the
implementation of distance learning.
Then the researchers interviewed some
lecturers and students to find out the
problems.  Then, the researcher
distributed the questionnaire to identify
the needs of the media.

This study used a qualitative
inductive exploratory method. This
method is to explore broadly and deeply
the causes or things that influence a
certain phenomenon. The exploratory
design was selected as it can investigate
the complex patterns of the experiences
of the individuals and groups involved
(Bhattacharyya et al., 2020). Besides,
qualitative data collection methods can
investigate more about the challenges
and problems of lecturers and students
in implementing distance learning
during the Coronavirus pandemic as
well as the innovation needed.

Research Participants

This study involved 63 students of
the mathematics education  study
program of a university in Surakarta
City. The participants were taken
randomly from 250 students who had
taken distance learning for analytic
geometry courses. Besides, 3 subjects of
interviews were selected using snowball
sampling. Further, 2 lecturers of
analytic geometry course during this
pandemic were also interviewed.

Research Instruments
The instrument in this research
was questionnaires and interview
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guidelines. The questionnaire was
compiled and discussed in an online-
focused group discussion (FGD-
Online). The questionnaire consisted of
30 questions addressed to students.
Interview guidelines became the
reference in conducting interviews with
research subjects.

Data Collection and Analysis

Data collection was conducted
online. Online surveys are used due to
their compatibility and flexibility with
the demand for online learning during a
pandemic (Irfan et al., 2020). Further,
online surveys are easy to manage and
access at any time using multiple
devices (Sunhare et al., 2020). The
questionnaire was distributed after the
validity was tested by three experts in
learning from two famous universities
in Surakarta. Moreover, the
questionnaire was in Google Form and
the link was distributed through the
Students’ WhatsApp group in June
2020. The questionnaire was available
for one week and after completing the
form, the respondent got the results.
Interviews were done using the video
calls feature of Telegram.

Then, the obtained data were
analyzed using the thematic analysis
technique. The thematic analysis is to
identify important or interesting themes
from the results of the questionnaire
(Xu & Zammit, 2020). The results of
the analysis of the questionnaire were
then supported with the results of the
interviews.

RESULTS AND DISCUSSION

The results showed that the
implementation of distance learning was
through some platforms, including
Schoology, WhatsApp Group, and
Google.  The  questionnaire  and
interview analysis resulted in two main
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themes or topics, namely problems in
learning and the need for learning
innovation.

Problems in Learning

Blended-learning should have
become a common practice in this
industrial revolution 4.0 (Setiawan,
2019). Learning that combines
conventional learning or face-to-face
classrooms and online learning (Chango
et al.,, 2021) should have become a
common  practice. However, the
implementation of online learning
during this pandemic still faces many
challenges.

Online learning is learning that
uses an internet-based interactive model
and a Learning Management System
(LMS) (Mishra et al., 2020). Learning
programs organized in a network can be
carried out  synchronously  and
asynchronously  (Nieuwoudt, 2020).
Synchronous learning is learning that is
carried out directly by lecturers and
students in the classroom with the help
of technology (Chen et al.,, 2020).
Meanwhile, asynchronous learning
emphasizes students learning
independently within a certain time
using materials in the form of handouts,
audio/video  lectures,  PowerPoint
presentations, and articles that can be
accessed at any time (Amiti, 2020).

The results of the questionnaire
and interview analysis showed that
distance learning is less effective than
face-to-face learning due to the
following reasons. First, the content of
the material delivered by lecturers via
online both synchronous and
asynchronous learning may not be fully
understood by all students. It is because
the content is only presented in the pdf
or PowerPoint file per meeting.
Sometimes the lecturers make learning
videos then upload them to YouTube
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enabling students to access them at any
time. Indeed, the material can be
understood by students, but their
understanding is not comprehensive.
They understand based on their own
interpretation or point of view only as
many students provide the wrong
answer for assignments or quizzes are
given. Faize & Nawaz (2020) state that
the lack of interaction between students
and lecturers is an obstacle to the
learning process. A lecturer said, "I
can't interact with students as | did
during the normal day so that the
material that should be maximally
conveyed becomes more difficult to
understand.”

Second, lecturers have tried their
best to provide the best learning during
this pandemic. However, the lecturers'
ability in utilizing technology in online
learning is limited. It cannot be denied
that technology has developed rapidly,
but the limited human resources that can
utilize this technology have made the
existing technology less optimal. Some
technology is available for online
learning, but sometimes they create a lot
of difficulties for lecturers (Dhawan,
2020). The difficulties cover download
errors, installation problems, login
problems, problems with audio and
video, etc. One of the lecturers said,
"Besides serving questions and answers
via WhatsApp and discussions in
Schoology, | also made learning videos
and | uploaded them on my YouTube
channel so that students can repeatedly
watching my explanations."

Third, lecturers have difficulty in
controlling the implementation of online
learning. "l can't force students to
always be on camera during the
lectures because when the camera is on,
it will reduce students' mobile data
more," said a lecturer. Many students do
not use it. Even, some students at the
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beginning of learning fill out the
attendance list, then they are no longer
active until the learning time is over.
Maybe they do other activities.
However, many students are active until
the lesson is over and some are active
but not fully until the end of the lesson.
It is different from Zaheer & Munir
(2020) who argued that "if a lecturer
considers monitoring remote learning is
a difficult task, they tend not to motivate
their students."”

Then, based on the student factor,
the problems covered: First, students
are less active and interested in
participating in online learning even
though they are supported by adequate
facilities such as computers, cellphones/
gadgets, and internet  networks.
However, some students in rural areas
have poor internet networks. Research
conducted by Zuriah & Rahmandani
(2021) found that the first obstacle in
online learning is the poor network or
internet connection, especially during
bad weather. It hampered the online
learning process (Verma et al., 2020). A
student got bored with online learning
saying "l think that distance learning is
very ineffective and makes me even
more tired."

Second, learning resources are
limited. Most students only rely on
learning resources provided by the
lecturer in the form of pdf/PowerPoint
files and not all lecturers can make
instructional videos. The instructional
videos can be uploaded on YouTube so
that students need an internet network to
access them. On the other hand,
students previously could find printed
books from the library, but now they
have difficulties in finding printed
resources (Rahmawati & Khamid,
2020). A student said, “I don't have
reference books that are easy to
understand when studying independent-
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ly like today. I think I need assistance
from the lecturers to be able to
understand them."

Third, students take a lot of
courses, and all courses give
assignments. Sometimes students feel
tired from doing the assignments. This
results in less effective learning in
which students only rely on their
friends’ work who have good academic
achievement. "Sometimes, some of the
lecturers in other subjects gave
excessive assignments, it makes me tired
and finally 1 can't focus on the analytic
geometry course,” said a student in an
interview.

Innovation Needed

Mathematics  learning  during
distance learning in tertiary institutions
requires quality improvement in various
aspects such as preparation, learning
materials, and learning methods,
facilities and infrastructure to achieve
the desired learning goals (Kamsurya,
2020). The results of the analysis
showed that students need interactive
audio-visual materials that can be
accessed easily without any internet
network constraints. It is evidenced by
the survey results which showed that
70% of students need audio-video-based
learning media.

The  positive  response  of
educators and students to the
effectiveness of video-based learning
media helps educators and students to
improve the competencies that should
be achieved (Budiastra et al., 2020).

In summary, the findings of this
study are: 1) the content of material
delivered by lecturers in the online
learning may not be fully understood by
all students, both synchronous and
asynchronous learning, 2) limited
learning resources for students, 3)
students’ learning burden increases

1048

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

compared to in conventional learning,
and 4) students need digital-based
learning multimedia that can support
online learning.

Indeed, the study shows that
distance learning is new and suddenly
they have to apply it. This study can be
used as a basis for researchers to
develop learning media, but it’s only
limited to one study program.

The results of this study are in line
with the study conducted by Septyanti
& Kurniawan (2020) in which students
need audio learning materials in the
form of narrated voices to train and test
listening skills only. Then, students also
need to listen and watch videos to train
and test their overall listening skills.

The follow-up of this study is the
development of learning media to
supports students’ activities in learning,
especially in the online learning
process. It is important because no one
knows how long this pandemic will end.
Even if the pandemic has ended, it is
time for education to only digital
learning besides conventional learning.

CONCLUSION AND SUGGESTION
Distance learning has to be
continued to anticipate no child left
behind in education. It is difficult to be
able to achieve effective learning as
normal learning before the Covid-19
pandemic through distance learning.
Therefore, it is necessary to have
learning innovations that must be
continuously developed according to
environmental conditions.

Limited learning resources and
poor internet access become
fundamental  problems for some
students. Based on the results of the
analysis, it is necessary to develop
digital materials with visualization and
detailed explanation that does not
require an internet network to access.
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It is expected that the developed
teaching materials that support distance
learning can be wused in normal
conditions to support the
implementation of blended-learning.
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