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Abstract: All schools in general already have adequate technology and information facilities.
Teachers and students can use computers as learning media usually the existing media are only
in the form of powerpoints which tend to be teacher-centered, It is necessary to have interactive
learning media in the learning process, one of which is Microsoft excel-based interactive media
on chemical reaction equalization material, especially metathesis reactions. The name of the
developed media is Chem React, which is a chemical reaction. This study aimed to determine
the feasibility of Chem React media as a chemistry learning medium and to determine the
responses of teachers and students to the development of Chem React media. This study uses
the ADDIE research and development model. The sampling technique was carried out by
purposive sampling, namely 15 students who were able to use computers and ten chemistry
teachers. The procedure for collecting data was needs analysis, design, development, validation,
media revision, small-scale testing, and evaluation. Data analysis techniques calculated the
feasibility of the media, student, and teacher responses. The results of the feasibility assessment
by media and material experts obtained an average rating of 92.97%, in the very good category.
The results of teacher responses of 91.50% and student responses of 90.33% fall into the very
good category. So the Chem React media is very suitable to be used as a learning medium on
chemical reaction balancing material.
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Introduction Students in schools that have been surveyed still feel that

Equalization of chemical reactions is one of the
second semester’s chemical materials taught in class X
SMA. Chemical material requires a lot of explanation
and supporting media in the learning process to convey
it (Padmanaba et al., 2018). This is because most of the
chemistry tends to be abstract (Kharolinasari et al., 2020).

The results of observations that occur during the
learning process students only use chemistry textbooks
as a learning resource, and in the chemistry learning
process, the teacher only uses PowerPoint, which tends
to be teacher-centered where students look passive.
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chemistry is a difficult subject in high school. This can be
seen from the low learning outcomes based on the
National Examination for Studies results. One of them is
stoichiometric material on chemical reaction equation
indicators, for the last three years, from 2015/2016 to
2018/2019, the percentages were 20.69; 31.25 and 14.29%
(Puspendik 2016, 2018, 2019). This shows that students’
ability to solve chemistry problem:s is still relatively low.

Students’ abilities can be optimized with practice
questions and continuous independent study by
utilizing IT as a learning medium. Therefore, teachers
are expected to be able to create interesting and effective

Copyright © 2021, Author et al.
This open access article is distributed under a (CC-BY License)


mailto:Ibnukhdn@unsyiah.ac.id
https://doi.org/10.29303/jppipa.v7i3.612
https://doi.org/10.29303/jppipa.v7i3.612
https://doi.org/10.29303/jppipa.v7i3.612

Jurnal Penelitian Pendidikan IPA (JPPIPA)

July 2021, Volume 7, Issue 3, 408-413

learning media. Learning using computer-based
simulations has a positive value for understanding
chemical concepts (Jane et al., 2017). One of them can
develop interactive media by utilizing Microsoft Excel
software. Learning media using Microsoft Excel is a
more interactive tool that can help students better
understand concepts (Bernard et al., 2018). The use of
Microsoft Excel software as an interactive learning
media looks very effective in solving learning problems.
Microsoft Excel software functions as an interactive
medium that students can use independently and can
learn anytime and anywhere (Astuti & Bhakti, 2018b).

Microsoft Excel can be designed into a program in
the form of learning media that can be run according to
the instructions for use, and Microsoft Excel can also be
designed to solve chemical reaction balancing quickly
and precisely (Anizar et al, 2018). Simulation of
chemical reactions is simple using Microsoft Excel, can
be studied easily, costs less, and can show reactions as
carried out in real experiments (Naseri et al., 2016).

Interactive media is a medium that helps students
learn to be actively involved during learning by means
of students having to interact with the media used
during learning (Susilana & Riyana, 2009). Interactive
learning media is a form of media that uses information
technology that can improve the quality of chemistry
learning (Satriawan et al., 2020). Interactive learning
media is a learning media that forms interactions
between users and the media, which serves to deliver
learning materials to students (Yanto, 2019).

This research develops a learning media that
utilize ICT in Microsoft Excel software on chemical
reaction balancing material. This media is expected to be
suitable for use as a medium for learning chemistry in
chemical reaction balancing materials. The novelty
finding in this study is that students can balance
chemical reactions using a Microsoft Excel software
application that has been programmed into a learning
medium in the form of Media Chem React. Chem React
media was developed to help students learn to balance
chemical reactions by themselves using this media.
Through the use of this media, students can learn
independently wherever and whenever, especially
during an emergency of the 19th pandemic, especially in
chemical reaction balancing material.

Method

This study uses research and development, with
the ADDIE model, consisting of five stages: analysis,
design, development, implementation, and evaluation.
The study was conducted at SMA Negeri 2 Sigli in class
XI IPA 1. Sampling was carried out by purposive
sampling, namely 15 students who were able to use
computers and ten chemistry teachers. The research

sample was selected based on research conducted on
students who have studied chemical reaction balancing
in class X semester II. The research procedure is needs
analysis, media design, media development, media
validation, media revision according to the validator’s
suggestion, small-scale trials, and evaluation. The
research instrument used was a media and material
validation sheet, a teacher and student response
questionnaire sheet. The data analysis technique was
carried out as an assessment of the media feasibility test
and analysis of student and teacher response sheets.

Result and Discussion

Analysis

The needs analysis results that were reviewed on
five aspects, namely problems, characteristics,
objectives, processes, and results, found that the school
facilities provided were quite adequate, such as a
multimedia room and two computer laboratory rooms.
Teachers should be able to use several other media in
every chemistry lesson. Therefore it is necessary to
develop a Chem React media on chemical reaction
balancing material. This media in addition to conveying
learning in an interesting way, can also make it easier for
students to complete and balance chemical reactions
quickly and precisely. Students do not linger on
equalizing chemical reactions with this media, so
students have more time to learn chemical concepts
(Bharathy, 2015). In addition, this Chem React media has
never been used before at the high school, so it is
expected to be able to help the chemistry learning
process in chemical reaction balancing material.

Design

The results of the design and design starting from
the cover, media menu, instructions for using media,
student biodata pages, Chem React program, evaluation
questions, and grades pages can be seen in Figures 1, 2,
3,4,and 5.
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Figure 1. Initial cover design and media menu display
menu
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Figure 1. shows the initial design of the media in
the form of a cover and the main menu of the media,
namely the instructions menu, chem react, evaluation,
and score.
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Figure 2. Initial view of the instructions page and participant
biodata

Figure 2. is the initial view of the instruction page
using the media, and the student biodata page. This
biodata page in the operation of filling out the biodata is
still not optimal, so at the development stage it is
changed to be more systematic for filling in the biodata.
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Figure 3. Initial design of the Chem React application.

Figure 3. shows an application image in the form
of a program designed to make it easier for students to
balance chemical reactions.
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1. Complete and balance the following equation for the reaction!
A203+CO >
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Figure 4. The initial design of student evaluation

Figure 4. is an evaluation display that is
published in the media in the form of 50 questions for
balancing chemical reactions.
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Figure 5. The initial design of student evaluation scores

Figure 5 initial view of the score page for the
evaluation results. This score will be displayed at the
end of the use of the media, namely after students have
completed all the questions in the media.

Development

The results of media development based on input
from media and material experts, Chem React media is
obtained which is more attractive and good, both in
terms of appearance, usability, quality of content,
language, and operation. So that the developed media
can be a tool in the chemistry learning process and can
make it easier for students to understand the material
and can help students in independent learning. The

410



Jurnal Penelitian Pendidikan IPA (JPPIPA)

July 2021, Volume 7, Issue 3, 408-413

results of the media validity test by material and media
experts can be seen in Figure 6.
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Figure 6. The results of the validity of media and materials

Chem React media validity test obtained an
average value of 98.44%. Based on the four aspects
assessed against the Chem React media, it can be seen in
Figure 4.18, the validation value obtained from each
aspect, namely (1) the display aspect of 93.75%, is
categorized as very valid. According to a report (Siregar
etal., 2020), the media display design aspect is very good
if the achievement rate is 85-100%. (2) aspects of media
use obtained a value of 100%. According to (Jannah et
al.,, 2019), for the use of interactive media in learning, if
the validity value obtained is at the level of achieving a
score of 81-100%, it is very valid. (3) aspects of the
operation of the Chem React media obtained a score of
100% in the very good category. According to
(Mudinillah, 2019) the acquisition value of the media
operation aspect is >96.2%, already in the very good
category and (4) the language aspect obtained a score of
100% already in the very good category. According to
(Mudinillah, 2019) with the acquisition of a language
aspect value of >93.8%, it is in the very good category.
Based on the instrument’s validation criteria (Sugiono,
2018), if the validation value is >81, it is very good. In
this study, the minimum value obtained is 98.44%,
meaning that the validity category is very good.

The validity of the material obtained an average
value of 87.50%, for the three aspects assessed, as shown
in Figure 4.19. The validation value obtained from each
aspect, namely (1) the content/material obtained a value
of 87.50%, has been categorized as very good. According
to the explanation (Jannah et al., 2019), the media
content/material used is very valid if the validity value
obtained is at the level of achieving a score of 81-100%.
(2) the language aspect obtained a value of 87.50%.
According to (Septyanti et al., 2020), interactive media
uses standard language to be easily understood by
students, plus an explanation (Satriawan et al., 2020) if
the level of achievement of the score is between 85-100%,
it is categorized as very valid, and (3 ) aspect of the
display obtained a value of 87.50%. According to the
explanation (Fitriani et al., 2020), if the media display’s

validity value is obtained between 80-100%, it is
categorized as very valid. According to the instrument
validation criteria, the validation results of each material
aspect in the Chem React media are in the very good
category, according to the instrument validation criteria
(Sugiono, 2018). All instruments can be used as
measuring tools in research if the validation results are
categorized as good because the instrument must be able
to function properly (Septyanti et al., 2020).

Implementation

This research is limited to the trial stage on a small
scale, considering that we must maintain health
protocols currently in the Covid-19 condition. However,
these results are still valid, based on the responses given
by teachers and students to the very good Chem React
media. Small-scale trials were carried out in one school,
SMA Negeri 2 Sigli, using 15 students and ten chemistry
teachers. Experiments on chemistry teachers were
conducted to obtain teacher responses to Chem React
media. The percentage of teacher responses obtained can
be seen in Figure 7.
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Figure 7. The results of the teacher’s response to the media
Chem React

The average value of the teacher’s response to the
Chem React media as a whole was obtained at 91.50%.
Based on the explanation (Arikunto, 2010) according to
the response criteria table, if the response value obtained
is >81, then the minimum value obtained is very good.
This shows that the Chem React media is worthy of
being a medium for learning chemistry, especially
chemical reaction balancing materials. This media is able
to help students during learning because interactive
media can create interactions between students and
objects that can motivate students to learn, and students
look active during learning (Rahman et al, 2014).
Microsoft excel-based learning media can be a new
alternative for teachers in terms of using learning media
(Astuti & Bhakti, 2018a) because learning by using this
media, as seen in the process of using Chem React
media, this media is able to help students solve the
problem of equalizing chemical reaction.

Tests on students were carried out to get students’
responses to Chem React media. The percentage of
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responses obtained from each student can be seen in
Figure 8.
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Figure 8. The results of students’ responses to the media
Chem React

The response of 15 students to the Chem React
media obtained an average score of 90.33%. According
to the explanation (Arikunto, 2010) based on the
response criteria table, if the response value is >81, then
the minimum score obtained is very good. Based on
observations in the product trial process, students
seemed very interested in using Chem React media to
balance chemical reactions. Apart from being
interesting, Chem React media can also make it easier for
students to learn and help students balance chemical
reactions. Chem React can help students learn
independently wherever and whenever (Astuti &
Bhakti, 2018b).

Conclusion

Based on the research on the Development of
Chem React media that has been carried out, it can be
concluded that Chem React media is suitable for use as
a chemical reaction balancing medium. The teacher gave
a very good response to the Chem React media, with a
score of 91.50%. Students gave very good responses to
Chem React media, with a score of 90.33%.
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