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Abstract- Lecturer usually uses media in order to help
students’ understanding about organic chemistry. In this
research, the aim is to find out the ability and perception of
students in learning by using media in the form of online and
offline. The offline media we used was namely Spartan Student
V6, and ChemAxon Reactor software, while the online media
used is Reaction Predictor. Participants from this study were
16 students from one of the state universities in Papua. This
research is a descriptive research by using the percentage of
data and from questionnaire results. It shows the ability of
students’ in using media.. Based on the results of this study, it
was found that the ability of students in using mediathrough
the learning of organic synthesis was still low, around 10-40%.
The media that highest used is Reaction Predictor
onlinemedia and the lowest used is Spartan Student V6 offline
media. It was also known that the results of students’
responses for using media in learning synthetic organic
chemistry are positive.

Keywords: The use of media, Students’ability and
perception, Learningof organic synthesis

I. INTRODUCTION

The use of media in learning organic chemistry is
currently growing rapidly. Based on previous research
organic chemistry learning uses media to help students in
analyzing answers by predicting reactants, reagents or
products [1,2]. Media used to predict reactions of organic
complex compounds or target compounds. Media used to
visualize the structure of compounds in the form of 2D-3D
[3,4]. It also can show the reaction mechanism from starting
material into a complex molecule. The media is also can
support students to be actively involved and responsible in
the learning process [5,6,7,8].

The media used can be a Clickers program. This media
makes it possible to analyze student answers in
retrosynthetic analysis, so that students can develop
problem solving skills [8]. Through the use of OrganicPad
media which is an innovative tablet computer based media.
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Using media in organic chemistry learning assists students
visualize the stages of the reaction mechanism and help
students to be mechanistic thinking [9].

The development of technology makes the help of
studying mechanistic reactions through the estimation of
interactions between molecular orbitals, therefore a learning
machine can be used. The Learning Reaction Predictor
engine is used to predict complex chemical reactions [4,10].
In addition, we can use ChemAxon reactor in learning
media that can develop ability of students in predicting
reactions. In addition to knowing molecular integrity,
students can use the Spartan Student v6 software media in
the learning of synthetic organic chemistry [11-15].

The purpose of this study is to determine the ability and
perception of students in learning by using media in the
form of online and offline. The media used is 3 (three) types
of media. Offline media is the Spartan Student V6 software,
and ChemAxon Reactor Software, while the online media
used is Reaction Predictor. These three media are used in
learning organic synthesis [13].

II. MATERIALS AND METHOD

Descriptive method is the method used in this
study. In this case the description is the result of the
perception and the results of students using learning
software. The research participants were 16 students from
public universities in Papua. They were students in the
fourth year. The student has attended lectures on organic
chemistry 1, 2 and advanced organic chemistry.

There are two media used in this study, namely offline
and online media. The offline media used is the Spartan
Student V6 software and ChemAxon reactor software as
shown in Figure 1
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: Fig. 1. Aplication of Student Spartan V6 &Reactor ChemAxon

The Spartan Student V6 software is included in an
interface that makes 3D structures for organic, inorganic
and organometallic compounds. Student Spartan V6 media
also has the ability to display 2D sketches for organic
molecules, polypeptides, polynucleotides, and has
procedures for guessing transition states [13]. As with the
ChemAxon Reactor application, it provides a practical way
to process virtual reactions quickly, resulting in compounds
that have been registered; In addition, reactions that contain
rules defined in chemical terms can provide products that
are synthetically feasible [11].

In online media in the form of Reaction Predictor as
in figure 2.Reaction Predictor application is one part of the
http://cdb.ics.uci.edu webserver that is run online that
attempts to overcome the problem of predicting the reaction
mechanism depending on the reagents and conditions.

The webserver is an overall implementation of the
synthesis approach of organic compounds using learning
software to predict reactions [4,10]. The results of students
in using these three media will be analyzed, to determine the
ability of students to use the media. In addition, the results
of student questionnaires will also be analyzed to find out
their perceptions of the use of media in learning organic
synthesis.

Note: Sites (atoms) that pass the respective coarss atom mapped filter are mapped in the images. See the Help page for more details
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Fig.3. Students’ ability in using online and offline media

Note: p*)=using offline software Spartan Student V6; q*) =usingoffline software ChemAxon Reactor; r*)=using online software Reaction Predictor

III. RESULTS AND DISCUSSION

It has been argued that the importance of a very
complex synthetic organic chemistry learning process is
supported by a learning medium. The use of media in
learning organic synthesis in this study is expected to
improve students' thinking skills. Based on the results
obtained by students in all three uses of this media can be
seen in Figure 3.

Based on the results of the use of media above, it can
be seen that the results of students' ability to use media still
very low at around 10-40%. This may be because students
are not used to and are still learning to use the media in
learning synthetic organic chemistry. In the use of offline
media in the form of Student Student V6 software, the
results are lower than the others. This may be due to
students being given only limited time to operate this offline
media and only in groups. In this case students experience
difficulties in answering questions related to the tasks
assigned. Students use the Spartan Student V6 to predict the
stability of compounds from geometry isomers, compound
conformations, and geometric structures. Associated with
the prediction of target molecular compounds and the
starting material reacted in this study.

Students use of ChemAxon and Reaction Predictor
Reactor software which is an online media,to see the
predictions of various possible compounds starting material
from a specific reaction that can produce molecular target
compounds. Besides knowing how the starting reactions of
the material are in specific conditions. In the ChemAxon
Reactor software students are given the opportunity to be
able to install and operate on their respective laptops or in
groups. But the assignments given to be completed
individually outside of learning activities turned out to only
help a few students in completing the existing tasks, and in
general the answers given by students were the same; so
that there is a tendency for them to do it together or just see
from the answers of their friends. However, it is different
from the results of students' ability to use Reaction Predictor
online media which looks much better because of how to
operate it that can be online. Even students can operate it
not only using a laptop/notebook or on a computer, but can
use their smartphone. This resulted in them being able to
continue to train their abilities, so the results were far better.

In addition, it can be seen the response of students to
the use of the media used, in the learning of synthetic
organic chemistry. The results can be seen in Figure 4.
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Fig. 4. Results of Student Questionnaire on Using Media

Based on Figure 4, it is known that the indicators of
the questionnaire are that the use of media consists of: 1)
train students to design their own experiments to solve the
problem of synthesis of organic compounds; 2) provide
opportunities for students to be able to submit hypotheses
related to the analysis of retro-synthesis of organic
compounds; 3) provide students new ways to solve the
problem of synthesis of organic compounds; 4) collaborate
students in groups; 5) making students learning challenging
and fun; 6) training students’ HOTS; 7) explore students’
opinions in discussions through this learning media, 8)
students be more responsible for the tasks given in lectures
with this learning media; interesting because using ICT
media; 10) students understanding lecture material with this
learning.

It can be seen that overall the results obtained by
students showed a positive result in the use of the media.
The results of the students' agreement on the use of media
were around 70-95%. This shows that the use of media in
learning organic synthesis have a good impact on students
and also increase learning outcomes for the courses.

Wherever it is associated with the results of previous
studies, it can be seen that the use of media for students
improve the ability of collaboration and communication
between students in groups. Even the ability of self-directed
learning also improve through the use of media in learning
and enable the creation of more conducive learning
situations [16,17]. HOTS of students can also be stimulated
through the use of media in classroom learning [5].

IV. CONCLUSION

From the results of this study, it is known that the
ability of students to use media in the learning of synthetic
organic chemistry is still low at around 10-40%. The highest
media usage results are found in online Reaction Predictor
media compared to the use of ChemAxon Reactor software
and Reaction Predictor. The offline media in the form of
Spartan Student V6 software is the lowest. But the results of

student responses to the use of media in the learning of
synthetic organic chemistry are positive, as seen from the
respondents who agreed to use it around 70-95%. For this
reason, the lecturers need attention to facilitate the use of
media in the learning of synthetic organic chemistry.
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