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ABSTRACT

This study aims to examine the application of technology to mathematics learning at the time of the Covid-19 pandemic.
The research method used is comparative analysis research. The variables being compared are Information and
communication technologies-based learning media with the contribution of several aspects, namely the total article with
the title of the media, user perception, the total material that can be applied, gameplay, graphic design, and features of
the application. Utilization of technology that can be used in the learning process without facing real time but has good
effectiveness. The learning media are Edmodo, Geogebra, and Knowre Math. This third application helps in learning
mathematics as the co-19 pandemic continues so that it does not require face-to-face but learning runs efficiently.
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1. INTRODUCTION

Around mid-March 2020, the Indonesian government
through the Minister of Health announced at a press
conference that all schools, colleges, and universities will
be closed indefinitely on Sunday, March 15, 2020, amid
fears that the Coronavirus (COVID-19) outbreak that has
been reported to have damaged most of the China, USA,
Italy, Spain and other parts of the world. This means that
high school students in most public and private schools
end semester 1 of the 2020 academic year without taking
the end-of-term exam as many public and private schools
administer assessment tests at the end of each of the three
academic year requirements.

There is currently little or no literature on COVID-19
in relation to educational studies. The only available
literature is directly related to medical studies [1], [2].
This is not because education is not directly affected by
the effects of the COVID-19 epidemic but rather because
studies in education have rarely included the effects of
disease on the provision of effective education for
students around the world. The rapid rate of spread of
COVID-19 has made every sector of human life
immediately feel the impact [2].

In the education sector, there are difficulties in
learning mathematics that cannot be done face-to-face.
Elementary school students have a less real

understanding of mathematical concepts. Because
explanations in mathematical concepts require a good
approach and are carried out face-to-face or meet with
mathematical objects directly [3]. So that during the
pandemic, several technological innovations that were
not previously used became used with good utilization.

In mathematics learning, technology is widely used
for materials that require images, animations,
visualizations and colors [4]. Technology can be used in
algebra, for example to solve systems of linear equations;
in calculus, for example to draw graphs; and in
arithmetic, for example to practice numeracy. In addition,
there are many more mathematical materials that can be
taught using technology [5].

The National Council of Supervisors states that
computers are better used to develop 10 basic skills in
mathematics, namely (1) problem solving, (2)
applications of mathematics in everyday life, (3)
opportunities, (4) estimation and approximation, (5)
numeracy, (6) geometry, (7) measurement, (8) reading,
interpreting and constructing tables, diagrams, and
graphs, (9) use of mathematics for prediction, and (10)
computer literacy.

From the general background that the aims of this
research are to examine the application of ICT in
mathematics learning during the Covid-19 pandemic and
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to analyze several ICT media that can be used in
mathematics learning and the effectiveness of these
media.

2. LITERATURE REVIEW

Computer programs are ideal for use in learning
mathematical concepts that require high accuracy. For
example, the completion of graphs is precise, fast, and
accurate (Kusumah, 2003). Furthermore, Kusumah also
stated that computer-assisted learning innovations are
very good to be integrated with learning mathematical
concepts, especially those concerning transformations of
geometry, calculus, statistics, and graphs of functions.

Various uses of computers in learning mathematics
are intended to support and facilitate students in
understanding mathematical concepts. Thus, students'
understanding of concepts should get top priority rather
than just improving students’ mechanistic abilities in
utilizing computer programs. In this case, teacher
guidance is needed to link various animations or
computer program applications produced by students
with relevant and underlying concepts.

In many cases, understanding concepts must precede
any use of computer programs. However, within certain
limits, computer programs can be utilized in the process
of constructing concepts by students. Although based on
its function, computer learning media can be applied at
the stage of concept planting, concept understanding, and
fostering concept mastery skills. The concept
understanding learning stage focuses on mastering and
broadening students' insight about the concepts that have
been learned at the concept planting stage. Meanwhile,
the learning stage of developing concept mastery skills
focuses on fostering students' skills in applying the
concepts that have been learned.

According to Nieveen (1999) there are several
formative assessments in using learning products,
namely Design specifications, Global intervention, Part
of the intervention in detail, Complete intervention. With
this formative assessment, the author is expected to be
able to determine what learning products are best used in
the current era.

3. METHODS

The research method used is comparative analysis
research. Comparative research is comparative research,
which is conducted to compare the similarities and
differences of 2 or more properties and facts of the object
under study based on a certain framework of thought.
Comparative research is usually used to compare
between 2 or more groups in a certain variable. The
variables compared are ICT-based learning media by
reviewing several aspects, namely the total of articles
with the title of the media, user perception, total material
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that can be applied, gameplay, graphic design, and
features in the application.

4. RESULTS AND DISCUSSION

4.1 A Comparative Study of Technology
Development

Currently, Indonesia is still using face-real-time
based technology. Meanwhile, it reduces the efficiency
of learning, because it is known that face-to-face online
is limited and we do not understand directly how students
respond during learning. While there are still some uses
of technology that can be used in the learning process
without facing real time but have good effectiveness. The
learning media are Edmodo, Geogebra, and Knowre
Math.

Edmodo is one type of communication and
information technology in the form of a social
networking website similar to Facebook which is used for
the learning process to facilitate the learning process for
both educators, students, and parents that can contain
various media in the form of images, animations, text,
and sound. [6]. Edmodo is often referred to as the
Facebook of educators because Edmodo is intended for
educators, students, and parents [7].

The use of Edmodo has an important role in the
learning process, namely as a medium for learning
mathematics [8]. The results of research conducted by [9]
state that the Edmodo learning process can create
interesting, innovative, and effective learning activities.
Learning. Edmodo can be accessed via the web and
smartphones (Windows Phone, i0S, Android, etc.)
online in which there is a virtual space for educators and
students to share and discuss ideas, and files (text,
images, audio, and video) [9].

One of the computer programs (software) that can be
used as a medium for learning mathematics is the
GeoGebra program. GeoGebra was developed by
Markus Hohenwarter in 2001. GeoGebra is a computer
program (software) for teaching mathematics, especially
geometry and algebra [10]. According to [11], the
GeoGebra program is very useful for teachers and
students. Unlike the use of commercial software that can
usually only be used in schools, Geogebra can be
installed on personal computers and used anytime and
anywhere by students. For teachers, GeoGebra offers an
effective opportunity to create interactive online learning
environments that allow students to explore various
mathematical concepts [12].

Knowre Math is an online, aligned, standardized,
grades 1 through 12 program that identifies and addresses
individual student learning gaps through Knowre's Walk
Me Through technology, personalized curriculum, and
ongoing assessment [13]. Knowre's flexibility allows
schools to use the program in a variety of ways — from
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core to supplementary, from remediation to enrichment.
Knowre's vision is to provide the most effective
education by systematizing world knowledge and
personalizing learning experiences for students around
the world [14]. By using Knowre math, it can be
classified as bringing your own device-based learning.
Because students use their own devices in the classroom
for the learning process. There are several different
approaches that can be used to investigate the use of
digital devices in the classroom. Such as [15] who use
augmented reality-based learning media to improve the
spatial abilities of elementary school students.

Of the three educational technology products that can
be used during the COVID-19 pandemic, the three
technologies can be compared into several variables as
shown in table 1.

Table 1. Comparison of mathematical technology
development

Variable Edmodo Algebra Knowre
Math
Total In google In google | In google
Articles scholar = scholar = | scholar =
1910 3250 37
In science In In science
direct =95 | science direct =0
direct =
187
User 87.5% 85.71 % 79.5%
Perceptio
n
Materi di All math Angles, Algebraic
SD material in Lines, concepts in
elementary | Flat mathematic
school Shapes, S
and
Spacing
Gameplay | Answering Answerin | Answering
with g with section
section available | submit
submit question answers or
answers or available
available question
question
Graphic 2D 2D and 2D
3D
Feature Assignmen Student
t, File and dashboard
Links, Quiz, (material
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Variable Edmodo Algebra Knowre
Math

Polling, map,
Gradebook,
Library,
Award
Badges,

practice
questions
with videos,
submit
Parents answers)
Codes Teacher
Dashboard
(material
map,
submit
questions,
checkboard
the grades
of students

in one

class)

4.2 Effectivity and Valueability of Technology

Learning using Edmodo (online) is effective in
learning mathematics because it provides a good
experience, namely making it easier for students to take
online quizzes that can be done from anywhere and
anytime [16], easy to obtain teaching materials in sharing
videos, files, folders. Mathematical communication
(educators with students/students with students) during
the teaching and learning process and get feedback that
can help assessment [17] so that teachers can recapitulate
grades automatically. Edmodo is used as a medium for
teachers and students to apply more efficient, fun
learning methods [18].

The effectiveness of technology can be seen through
user perception of the use of Edmodo media in Table 1.
It shows that 87.5% of Edmodo is effectively used by
elementary school students in learning mathematics.
Research results show that digital tools like Edmodo can
provide students with a truly collaborative workspace
outside the classroom walls, promote multiple avenues
for constructive learning, and encourage higher-level
thinking skills in 21st-century society [19] so that it can
stimulate and equip students in mathematical
communication competence in the future.

Based on the results in Table 1, students' user
perception of Geogebra was 85.71% where students
stated that at first students were confused with the
learning given at the first meeting because students were
not familiar with the learning approach applied. Then at
the next meeting, the students were getting used to the
applied learning, students were able to draw geometric
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shapes well through Geogebra technology so that
students' understanding of spatial concepts did not occur
misconceptions. Students stated that they felt more
interested in participating in mathematics learning
because it was more interesting, especially when they
were getting bored in learning, learning games were
inserted to train their concentration.

The effectiveness of technology can be seen in Table
1 which shows that 79.5% of students' user perception of
the Knowre Math learning media gives responses that
students enter in WMT fulfill three main functions. First,
they allow programs to check to understand and
determine what skills or topics are causing problems the
way a teacher would. The data obtained in the
examination is transferred to the teacher in real time.
Second, they provide opportunities for students to
overcome prior knowledge gaps by practicing the
required skills. Finally, the active involvement of
students in WMT makes them involved in the learning
process.

4.3 Discussion

From the results of a comparative study, it can be seen
that using interactive technology has its advantages and
disadvantages. The comparison in this study is expected
to help teachers to use technology as well as possible
during this covid-19 pandemic. Because not meeting face
to face does not mean being a barrier in the provision of
knowledge. The results of this study all point to the fact
that COVID-19 will have an adverse effect on the
education sector in Indonesia. The reasons for this
expected technological development are largely due to
the loss of contact hours for high school students and the
lack of e-learning facilities that students can use to
interact with their teachers.

The results also seem to indicate that teachers are
increasing their readiness to contain the negative effects
of this epidemic by bringing in pedagogical strategies
aimed at ensuring that students in exam classes are
adequately prepared for exams. It is also a common
feeling that the implementation of the STEM curriculum
in the schools selected to pilot its rollout will have dire
consequences as the curriculum is expensive to
implement and the state of the national economy after
COVID-19 will not have the muscle to fully support these
schools. It is also hoped that donor funding to support
STEM implementation can be reduced because donor
countries are also not spared from the COVID-19
pandemic [20].

Information and Communication Technology (ICT)
is currently a tool that plays an important role in the world
of education, especially in learning mathematics. In
general, the role or function of technology in
mathematics education can be categorized into three
different functions [21]. First, technology serves as a tool
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for doing mathematical calculations. Second, technology
serves as a place of learning to practice mastery of
mathematical skills. And third, technology serves as a
tool that can be used for concept development and
understanding.

In the function of technology as a tool for doing
mathematics, users Technology does not need to know
and also does not need to understand how technology
solves the mathematical problems encountered [22]. In
other words, the process of obtaining results does not
need to be visible to the user's eyes. In this case,
technology only serves to help streamline
troubleshooting time. In its function as a tool to practice
mastery of mathematical skills, technology plays a role
in honing and strengthening user skills in carrying out
problem-solving procedures. For this second function,
technology is usually used to solve routine problems. In
its function as a tool for concept development and
understanding, technology serves to assist students in
understanding a concept through, for example, a guided
inquiry process.

5. CONCLUSION

In this study, we conducted a comparative study of 3
technologies as a medium for learning mathematics in the
COVID-19 pandemic, namely Edmodo, Geogebra, and
Knowre Math. The variables compared are 1CT-based
learning media by reviewing several aspects, namely the
total of articles with the title of the media, user
perception, total material that can be applied, gameplay,
graphic design, and features in the application. The three
applications help in learning mathematics during the
covid-19 pandemic so that it does not require face-to-face
but learning runs efficiently.

From this research, it is hoped that it can help teachers
who cannot carry out face-to-face learning so that they
can use application options in this learning to help
students understand mathematical concepts.
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