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Abstract. This study aimed to describe the argumentation skills profile of students at
SMAN 1 Tanjungpinang. This research used a quantitative approach with descriptive
statistical methods. The sample in this study consisted of 47 students as one group. The
argumentation skill test had been carried out theoretical validation by two validators and
empirical validation by thirty-six students. The questions consisted of 12 description
questions that require students to make arguments by following the components of claims,
evidence, and justifications. The results showed that students who were given treatment
using an android-based e-module experienced an increase in the achievement of the
argumentation components better than students who had not been given treatment

Keywords: Argumentation skill; Android-based e-module; Chemical equilibrium

1 Introduction

Education is a needed process to get balance and perfection in individual and community
development. The emphasis of education compared to teaching lies in the formation of the
consciousness and personality of the individual or society as well as the transfer of knowledge
and expertise. Through this kind of process, a nation or state can pass on religious values,
culture, thoughts, and expertise to the next generation so that they are truly ready to face a
brighter future of the nation and state. Education is interrelated with the process of activities
carried out by individuals to gain knowledge, instill attitudes, and develop skills to strengthen
self-potential that must be possessed as an individual being or as a social being [1][2].

The proper education creates competent and quality human resources. Education serves to
develop students' potential to be more confident, foster curiosity, be creative, innovative, and
understand differences in the learning environment and community environment [3]. The
quality of education in Indonesia is still low, this is due to low physical facilities [4]. Therefore,
the media is needed as a means in the learning process to improve the quality of education. One
of the media that can be used is technology based on the Android Operating System.

The development of technology in the 21st century give an impact on all aspects of life,
including in the field of education. Technological developments require innovation in the use
of technology in learning [5]. The necessity for the use of technology in the learning process is
also enshrined in the 2013 curriculum so that educators and students as educational actors must
be able to use technology as a practical and easy-to-use learning tool. The use of virtual learning
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media can improve the teaching system so that students become more active and the material
delivered is more dynamic because it can be done anywhere and anytime [6].

Technology-based learning tools aid students in the learning process and can increase
students' interest and motivation in learning [7]. The use of virtual reality learning media can
make the learning process more interesting and able to motivate students to be more interactive,
and subject matter is easier to understand, improve learning outcomes and make students
motivated [8]. According to [9], the use of visual media can improve students' attitudes and
interest during the learning process. Factly, nowadays Information and Communication
Technology (ICT) have not been optimally utilized as a medium in the science learning process
[10]. Related to efforts to increase the use of ICT in education, the use of e-modules is an
alternative in the learning process.

E-module is a module based on Information and Communication Technology (ICT) have
which has advantages over the print module including the interactive nature of the e-module
which makes it easy in terms of material, display, use of software, images, video, audio, and
animation and is equipped with formative quizzes that allow feedback. The e-module used in
the learning process is equipped with interesting features as a flexible teaching unit for students
which can improve students' literacy [11].

A virtual module is a form of presenting independent teaching materials arranged
systematically and attractively equipped with animation, navigation, audio, which makes it
easier for students to operate to achieve learning goals [12]. Therefore, it can be concluded that
e-modules are media and sources used as interactive teaching materials that contain learning
content, both core competencies, basic competencies, learning objectives, material summaries,
questions, answer keys, reference sources, use of audio and visuals, and applying software.
Frankly, there is still not the optimal use of e-modules (electronic modules) in the learning
process [13].

Argumentation is an action taken by every individual in using logic and facts and making
claims, evidence and evidence of a reasonable conclusion [14]. Argumentation was the process
of getting arguments in a classroom learning that cannot be separated by carrying out a group
discussion process between students where students will share ideas and exchange information
so that the information obtained is durable [15]. In the process of arguing, students are allowed
to build on the understanding they have and continuously develop their skills in argumentation
[16]. Students were lacking in written argumentation skills during the learning process in class
on elasticity and hooke's law [17].

Therefore, the importance thing is to conduct research to determine students' written
argumentation skills in accordance with the aspects of correct argumentation skills, namely
claims, evidence and justification.

Based on these elucidations; described the importance of education to create competent
individuals in facing the rapid development of the globalization era, interesting innovations are
needed, including the application of android-based e-modules to improve students'
argumentation skills. The formulation of the problem in this study, namely.

a. What is the validity and reliability of the student argumentation skills measurement
instrument?

b. What are the students' argumentation skills before and after being given treatment using
an android-based e-module on chemical equilibrium material?



2 Methodology

2.1 Sample

The sample in this study was class XI MIPA 2 with 39 students consisting of 23 women
and 16 men and XI MIPA 3 which has 37 students consisting of 22 women and 15 men. Totally,
76 students. as a group. However, during the learning process online, only 47 students were
consistent in answering the description questions both during the pre-test and post-test, therefore
the data analyzed were data from 47 students.

2.2 Data Collection Technique

Research Procedures
This research was conducted by following several research procedures including:

a. Getting permission to the school.

b. Conducting interviews with chemistry teachers to know the students’ argumentation skills
during the chemistry learning process.

c. The first meeting began with the explanation of the research objectives, then carried out the
distribution of questions about the students’ description of argumentation skills.

d. Collecting pre-test data obtained.

e. The second and third meetings conducted a discussion and learning process using android-
based e-modules as a medium and learning resource.

f.  The fourth meeting spreads the questions of argumentation skills descriptions to students.

. Collecting post-test data obtained.
h. Analysing data collected with software aided.

Interview

Interviews were conducted with two chemistry teachers in class XI MIPA at SMA N 1
Tanjungpinang to find out the initial data about the students ‘argumentation skills in the
chemistry learning process. The interview instrument has been validated theoretically by three
validators.

Test

The test technique was used to collect data and information before and after being given
treatment in the form of e-modules in the learning process. The data in the test technique were
descriptive questions, the essay questions used in the research process consist of 12 questions,
6 pre-test questions and 6 post-test questions. Problem description used theoretical and
empirical validation processes have been carried out.

Instruments and Data Analysis

The instrument in this study was the interview guide which aims to determine the initial
analysis of the research sample and the description questions which aim to measure the students’
argumentation skills in the learning process. The data that has been collected was then described
using statistical descriptive methods with the help of the quest program, SPSS version 23 and
Microsoft Excel.



3 Result and Discussion

In an effort to obtain valid research results, the instruments used in the study need to be
checked for validity and reliability. The validation of the interview guidelines has been carried
out theoretically by 3 validators, while the validation of description questions has been carried
out theoretically and empirically. The theoretical validation was carried out by 5 validators and
empirical validation was carried out on 36 students. This aimed to identify and evaluate the
instruments that will be used in the research. Based on the results of theoretical validation, the
interview guidelines for description questions were declared valid. Suggestions and input from
the validator related to the theoretical validation of the description questions, are shown in table
1.

3.1 Results of Theoretical Validation

Table 1. The Results of Suggestions and Inputs Validation Question Description

Validator Suggestions

1%t Validator Revise word editorial
Take a look at the chemical compounds in the
problem descriptions number 4, 10 and 12

2" Validator It is necessary to pay close attention to the items in
the description
It is necessary to have an observation sheet to
measure the argumentation skills of students

3 Validator Revise sentence editorial explaining the sentence of
the question

4™ Validator Revise the equivalent of words to make it standard

5t Validator Coefficients do not need to be specified
Pay attention to writing the equilibrium constant
notation

Writing formulas follow the specified conditions

Based on Table 1 the revised theoretical validation results were corrected then empirical
validation was carried out on 36 students from SMAN 1 Singkep Barat and SMAN 1
Tanjungpinang. The school was determined due to the availability of students in responding to
the question instruments that were distributed. The efforts to determine the validity of each item
in the description used the quest program guided by the MNSQ infit value range, namely 0.77
< X < 1.30 [18]. The results of empirical validation of description questions using the Quest
program are shown in Table 2.

3.2 Empirical Validation Results

Table 2. Results of Validation Question Description

Validity value Questionnaire Item Number

<0,77 5,10

0,77<X <130 1,2,3,4,6,7,8,9,11, 12,13, 14, 15
>1,30 -

Based on Table 2, it showed that the items in the MNSQ infit 0.77 < X < 1.30 are declared
valid, while those outside 0.77 < X < 1.30 are declared invalid questions. Description questions



that do not meet the valid criteria are questions number 5 and 10. The results of the reliability
test of the essay questions have a Alpha Cronbach value of 0.71 meaning that the reliability is
in the good category. So that the other 13 items in the description meet the criteria of valid and
reliable and suitable for use. However, in the study only 12 descriptive questions were used,
because there was one question that had almost the same shape.

3.3 Results of Preliminary Analysis

Before conducting the research, the researcher conducted interviews with the chemistry
teacher regarding the argumentation skills of students in the chemistry learning process,
especially in the chemical equilibrium sub-material. Based on the results of interviews
conducted with chemistry teachers at SMAN 1 Tanjungpinang, it was found that students had
argued but the arguments given were not structured and were not in accordance with the aspects
of argumentation skills.

Students have not shown the ability to claim answers according to the questions given and
have not been optimal in providing justification for the answers they get. The results of the
interview are relevant to the literature study which states that the argumentation skills of
students are still not optimal and not yet structured. Therefore, it becomes a reinforcing factor
for researchers to know and describe the argumentation skills of students in the learning process
before and after using android-based e-modules.

3.4 Pre-test Results

The research process that has been carried out in which students are asked to answer
questions in writing in accordance with the specified aspect of argumentation skills. The
procedure of this pre-test activity was the researcher thanks the students online, then the
researcher explained the purpose of the research carried out and the students are able to take
part in the learning process. Then the researchers distributed description questions to students
to be answered according to their abilities. The means to find out the argumentation skills of
students before and after using android-based e-modules on chemical equilibrium material can
be seen in Figure 1.
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Fig 1. Score Acquisition of Argumentation Skills Level Before Treatment

Based on Figure 1, it is known that the results of the acquisition of argumentation skill level
scores from 47 students before being given treatment in detail are explained as follows: question
number 1, 45 students answered level 1, 2 students answered level 2. Then for question number
2, 2 students answered level 0, 29 students answered level 1 and 16 students answered level 2.



Figure 1 also obtained information, namely question number 3, 7 students answered level 0,
students who answered level 1 and 5 students who answered level 2. Based on question number
4, 8 students answered level 0, there were 16 students who answered level 1 and there were 23
students who answered level 2. Then question number 5 there were 2 students who answered
level 0, there were 40 students who answered level 1 and there were 5 students who answered
level 2. Then the last one was question number 6 that 8 students answered level 0, 29 students
answered level 1 and there were 10 students who answered level 2.

Based on Figure 1, that the argumentation skills of students are still low because they are
more dominated by answers with level 1, namely students are able to argue, but aspects of the
argument (claims, evidence and justification) are still inaccurate. When did the pre-test, the
students have not shown their ability to argue because students did not know how to argue
correctly, because students argued but were not structured, according to [19], each student had
the most frequent debates in their arguments in solving unstructured problems?

Factors that affect the low argumentation skills of students were caused by the lack of
students knowing the concept of learning material and aspects of the correct argumentation.
Based on the results of the interview at the analysis with the chemistry teacher, in fact that
students were still not skilled in arguing correctly, especially that students had not been given
treatment that was able to stimulate their argumentation skills. The class that had not been given
treatment had lower argumentation writing performance than the class that was given treatment
[20].

The results of the research stated that students who have not been given treatment using the
integrated electronic module-assisted inquiry model have a lower value than the class that has
been given treatment [21]. The conceptual understanding of the control class students is lower
than the experimental class because the experimental class has been treated using an optical
device using android [22].

3.5 Post-test Results
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Fig 2. Scores for the Acquisition of Argumentation Skills Level Before Treatment

Based on Figure 2, it is known that the results of the acquisition of scores from 47 students
after being given treatment are described in detail as follows: question number 1, there is 1
student who answered with level 0, 16 students answered level 1, there are 25 students answered
level 2 and There were 5 students who answered level 3. Then for question number 2, there was
1 student who answered level 0, 23 students answered level 1 and 23 students answered level 2.
Based on the picture presented that question number 3 it is known that there is 1 student who



answered level 0, 23 students who answered level 1, 2 students who answered level 2 and 21
students who answered with level 3. Then question number 4 contained 1 student who answered
level 0, 21 students who answered level 1, 9 students answered level 2 and 16 students answered
level 3. Question number 5 found 41 students answered b level 1, 5 students answered level 2
and 1 student answered level 3. Then for question number 6, 2 students answered level 0, there
were 36 students who answered with level 1 and there were 9 students who answered level 2.

Based on Figure 2, that the students’ argumentation skills have experienced development
where the answers with level 1 dominate, but the ability of students who answer the description
questions with level 2 and level 3 has been achieved. Based on Figure 1 and Figure 2, the
students’ argumentation skills can be seen at each level have changed. Level O at the time of the
pre-test 8 students did not provide claims, evidence and justification, then decreased at the time
of the post-test to 2 students. Level 2 at the time of the pre-test 16 students did not provide
claims, evidence and justification appropriately, then increased at the time of the post-test to 23
students. Level 3 at the time of the pre-test there were no students who gave claims, evidence
and justification as a whole and precisely, then increased at the time of the post-test to 21
students.

Based on the results that have been described that the acquisition of the argumentation skill
level of students at the post-test has increased at level 0, level 2 and level 3. Factors that cause
an increase in the acquisition of the argumentation skill level of students include students being
able to use the android-based e-module where anytime and anywhere according to the time they
want. In line with research conducted it is the implementation of learning using Android can be
used anywhere and anytime [23]. Then another factor is the material in the e-module contains a
systematic summary and provides sample questions to develop students' argumentation skills.
That the use of web modules has an influence on the thinking skills of students in the
experimental class and control class in the learning process [24].

In line with research learning using e-modules has an impact on student achievement [25].
Then the results obtained by the researchers were also supported by the research of that the use
of a digital integrated practicum module has an influence on the motivation of students in the
learning process [26]. The use of technology-based applications is able to facilitate students in
learning activities and have a positive influence on learning achievement and learning
experience of students [27]. The use of technology which is used as multimedia learning has a
positive impact, such as students understand the material presented and learning activities
become more interesting [28].

4 Conclusions and Suggestions

4.1 Conclusions

Based on the results and discussion that has been presented, it is known that the instrument
of measuring argumentation skills is declared theoretically valid by expert lecturers. Then
declared valid and reliable based on the results of empirical validation to 36 students. The
students ‘argumentation skill profile before being given treatment using an android-based e-
module on chemical equilibrium material is below 50% of students have not shown their skills
in arguing according to the aspects measured. After being given treatment using an android-
based e-module on chemical equilibrium material, the argumentation skills of students had
increased at several levels of argumentation skills, namely at level 2 and level 3 becoming better.

Therefore, the students ‘argumentation skills of students after being given an android-
based e-module on chemical equilibrium material are better than the argumentation skills of the
participants before being given an android-based e-module on chemical equilibrium material.



4.2 Suggestions

For researchers who will conduct similar research, the suggestions given to further
researchers are expected to further examine the effect of android-based e-modules by using a
longer research time and make an effort to conduct direct meetings to find out what percentage
of students use e-modules.
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