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Abstract. In order to learning about organic compound stability in era of society
5.0, students have to integrate their conceptual knowledge and ability to work
with technologies as a tools. It is also need plentiful skill, such as critical thinking.
This research aimed to find the connection between students’ critical thinking
and conceptual knowledge using Marvin sketch. The students must connect all
the knowledge and skills with technologies using Marvin sketch to understand
the stability of organic compound. The participant were eighteen students from
one state university in Indonesia. The study was using descriptive research. It
used the nonparametric correlation test. The result show there is a connection
between students’ conceptual knowledge with the critical thinking skill. It found
that the Marvin sketch as a tools have the impact in learning the stability of organic
compounds.
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1 Introduction

Learning the Organic compounds stability is a very challenging matter for students.
It is because the complexity in learning about this subject. The students should have
clear understanding about conceptual knowledge of stability of Organic compounds [1].
The basic concepts that have been studied before by students is bond strained, density
of electron in bond, solubility, structure of compounds, functional group, boiling and
melting point of compounds and the energy of compound bonding include the entropy
energy and heat energy [2, 3].
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Therefore, students have to extend their capability in thinking critically in learn-
ing this subjects. Students used critical thinking skill in solve problem of stability of
Organic compounds in order to consider the things that affected the stability of organic
compounds. They develop their ability in making prediction the possibility of Organic
compounds’ structure or the product compounds that may be produced from a type of
reaction in terms of the stability of the Organic Compounds [4—6]. Several previous
research shown that students critical thinking was increasing their capability in problem
solving [7-9].

In line with the changes in global education as a result of the formation of the
current 5.0 era demand the need for mastery of technology by students [10—15]. Students
understanding about ICT (Information, Communication and Technology) will lead them
to become someone who can survive in this era. Mastery of technology by students is
expected to help them develop their critical thinking skills. They can also be helped in
understanding concepts by using computers and existing applications. This leads to the
formation of a 5.0 society that is ready to become a super smart society [14—18].

There are several applications that can assist in learning Organic chemistry [19-23].
One of the applications is Marvin sketch [24, 25]. Based on the previous we known that
there are a lot research about critical thinking skills, conceptual knowledge in Organic
subject. Contrary, there is no research that study stability of Organic chemistry. There-
fore, in this research we would like to study about connection between students’ con-
ceptual knowledge and students’ critical thinking skill learning the stability of organic
compound that assisted by using Marvin sketch.

2 Method

The research was conducted at one state university in Papua. The research had eighteen
(18) students as the participant in this research. The students were in the third semester.
The students already taken Basic Organic Chemistry 1 and 2. The type of the method of
the research is descriptive, while we used nonparametric correlation test to connected
students’ critical thinking skills and conceptual knowledge about the stability of organic
compounds. The instrument used an essay test with the explanation. The questions
were obtained the concepts that related with stability of organic compounds such as:
bond strained, density of electron in bond, solubility, structure of compounds, functional
group, boiling and melting point of compounds and the energy of compound bonding.
The critical test about stability of organic compounds using the Marvin sketch assisted
to shown organic compounds structure in 3D. Figure 1 shows an example of a given
problem for the students:

The tests given to students is based on question about stability of organic compound.
Students answers from the tests will be the data of this research. The tests consist of
two parts. Each part of the test has 3 questions. Students’ answer classification based on
students’ answer. If the students’ explanation in the answer is right that it will correctly
(get top score) but if the answers is not right or no answer at all that will classified wrong
or not good and do not get full score). From 3 items of each test divide into concept of
structure of compounds, steric hindrance in compounds, name of compounds, melting
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Conceptual Knowledge Essay Test
o There are two compounds of Fumaric Acid and Maleic Acid with the following compound structure:

HOOC HOOC
H H
HOOC / HOOC /
H
Fumaric Acid Maleic Acid

trans-2-butenedioat Acid cis-2-butenedioat Acid

the two compounds is the most stable? Explain your answer.
Critical thinking Essay Test using Marvin Sketch

table by using Marvin sketch and guess the compounds that have the more stability.

Both compounds have the same chemical fornula C4H404. What is different is the arrangement of atoms and groups
around the double bond in the two compounds. Maleic acid is a form of the cis-isomer in which the two carboxylic
acid groups are on the same side of the double bond. Whereas in Fumaric Acid, the two carboxylic acid groups are
located on different sides of the double bond and bond to different atoms. Based on the description above. Which of

o Show where is the 3D structure of Fumaric Acid and Maleic Acid from these compounds? Also Complete this

Hf“e\q @ H':"“; Name of oompomﬂs Melting Solubility in
‘ 9 Point Water (25°C)
| Q . Q . ol 'y ‘e (oc)
HO@ :, A 139
A B B 7

Fig. 1. Example of conceptual knowledge essay test and critical thinking essay test using Marvin

Sketch

and boiling point, solubility in water, energy of molecules and stability of compounds. In
order to obtain the correlation between students’ critical thinking skill by using Marvin
Sketch and students’ conceptual knowledge about stability of organic compounds then
the statistics used for Spearman rank correlation at significance level a = 0.05. Spearman

rank correlation coefficient value will determine the connection [26].
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Table 1. Results of students’ conceptual knowledge in stability of Organic compounds.

Concepts Average of students’ grades
Name of Compounds 88
Structure of Compound 86
Steric Hindrance 64
Melting & Boiling Point 70
Solubility in Water 72
Energy of Molecules 64
Stability of Compounds 60

3 Result and Discussion

3.1 Results of Students’ Critical Thinking Skill and Conceptual Knowledge Tests
About Stability of Organic Compounds

Figure 2 shows that the results data test about conceptual knowledge test of the students.
The conceptual knowledge that have been shown in the question were about structure of
compounds, steric hindrance in compounds, name of compounds, melting and boiling
point, solubility in water, energy of molecules and stability of compounds. It is the same
with the previous research that show the same concept in understanding about stability
of Organic compound [1, 27].

Table 1 shows the results of students’ conceptual knowledge in stability of Organic
compounds. Based on the Table 1 we found that average in students’ grade is highest in
the concepts about name structure. While the lowest in the concepts about stability of
ncompounds. It is shown that students still have huge problems when they have to solve
the problems about stability of organic compounds.

The other test that given to the students is the critical thinking skill test using the
assisted of Marvin Sketch. The test contains about the stability of organic compounds.
Meanwhile, the concepts that is questioning in this test similar with the conceptual
knowledge test. Results of critical thinking skill test that using the Marvin Sketch as the
assisted presented in Table 2.

From Table 2 we found that students’ grade in the test of critical thinking skill that
assisted by Marvin Sketch in work with this test. Table 2 shown that the average of
students’ grade increase from the results of conceptual knowledge test. However, the
highest of students’ grade found still in given the name of compounds and the lowest in
the concepts about energy of bonding in molecule.
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Table 2. Results of students’ critical thinking skills test that is using Marvin Sketch as the assisted
in solve problems about stability of Organic compounds.

Concepts that use the Marvin Sketch Average of students’ grades
Given The Name of Compounds 100
Valid Structure of Compound 98
Steric Hindrance Based on Structure 78
Melting & Boiling Point Based on Structure 86
Solubility in Water Based on Polarity 80
Energy of Bonding in Molecule 76
Comparative Stability of Compounds 76

Table 3. Results of connection between students’ critical thinking skills with conceptual
knowledge in learning the organic compounds stability by using Marvin sketch

Variable Correlation coefficient (r) | p

Students’ critical thinking skills with conceptual knowledge | 0.936** 0.000
in learning the organic compounds stability

**Signiﬁcant Correlation at 0.01 Level

3.2 Connection Between Students’ Critical Thinking Skills with Conceptual
Knowledge in Learning the Organic Compounds Stability by Using Marvin
Sketch

Table 3 shows the results of connection of students’ test of conceptual knowledge test
and critical thinking skills test by using Marvin Sketch. Table 3 show the analysis by
using statistic Spearman rank correlation.

Table 3 shows based on the correlation test that there is a correlation between stu-
dents’ critical thinking skills with conceptual knowledge in learning the organic com-
pounds stability by using Marvin sketch. Result in Table 3 using the Spearman rank
correlation as the test to analyze the connection of critical thinking skill and conceptual
knowledge of the students [26].

Figure 2 shows that the similarity in result between students’ average grades in
conceptual knowledge and critical thinking skill by using Marvin Sketch. The use of
Marvin Sketch in critical thinking skill test show the assist to the students’ that can have
good grades. This is in line with research which states that visual media assistance can
improve students’ conceptual [28]. The results of the test show when assisted by Marvin
sketch, students; average grades increase. The provision of media/software in learning
is known to affect cognitive processes in students [29].
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Fig. 2. Students average grades in conceptual knowledge and critical thinking skill by using
Marvin Sketch

4 Conclusion

The result show there is a connection between students’ conceptual knowledge with
the critical thinking skill. It found that the Marvin sketch as a tools have the impact in
learning the stability of organic compounds.
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