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INTRODUCTION
Recent research findings show that the 

success of students’ scientific learning process is 
affected by their learning motivation (Boekaerts 
& Cascallar, 2006; Kaplan & Flum, 2009; 
Velayutham & Aldridge, 2011). Unfortunately, 

many studies revealed that student’s attitudes, 
interests, and motivation towards science 
learning decline throughout their years at 
school, especially during secondary school years 
(Osborne, Simon, & Collins, 2003). Research 
conducted by Hampden-Thompson & Bennett 
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APAKAH KEGIATAN DISKUSI YANG BERBEDA MEMPENGARUHI MOTIVASI SISWA 
DALAM KIMIA? 

Abstrak: Argumentasi memiliki pengaruh terhadap keterampilan kognitif siswa serta motivasi belajar 
melalui peningkatan rasa percaya diri, minat pada sains, dan aktivitas sosial. Keterampilan berargumentasi 
dapat dilatih melalui pola diskusi yang berbeda, kooperatif dan kolaboratif. Penelitian ini bertujuan 
untuk mengetahui motivasi belajar siswa yang berlatih argumentasi dengan menerapkan pembelajaran 
Argument-Driven Inquiry (ADI) melalui diskusi kooperatif dan kolaboratif. Desain penelitian adalah 
studi kasus yang melibatkan 95 siswa kelas 11 yang sedang mempelajari topik kesetimbangan kimia. 
Instrumen penelitian yang digunakan adalah angket motivasi ARCS yang terdiri dari empat aspek yaitu 
perhatian, keyakinan, relevansi, dan kepuasan. Data kuantitatif dikumpulkan dari kuesioner ARCS dan 
data kualitatif dikumpulkan dari observasi kelas, wawancara, dan proses diskusi siswa. Data dianalisis 
menggunakan kriteria dan persentase yang dirancang dan dideskripsikan secara kualitatif. Hasil penelitian 
menemukan bahwa siswa yang belajar kimia melalui kooperatif - ADI memperoleh motivasi rata-rata yang 
tinggi. Untuk setiap aspek motivasi, mayoritas siswa di kooperatif-ADI menunjukkan tingkat motivasi 
yang lebih tinggi dibandingkan dengan siswa pada kolaboratif-ADI. Penelitian ini berimplikasi pada 
bagaimana merancang kelompok diskusi dari segi motivasi.
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(2013) presents the lack of students’ interest 
in scientific activities, such as chemistry lab 
work, which is caused by their inability to relate 
the practices with the background of scientific 
concept. As for the fact, that interest plays 
an essential role that affect students’ intrinsic 
motivation (Simpkins, David-Kean, & Eccles, 
2005). Improvement of learning motivation 
highly relies on the students’ approach to get 
involved in the learning process. 

According to social constructivism, 
students will learn school science topic by 
constructing knowledge with peers in terms 
of social activity, such as through discussion, 
argumentation, or debate. Enthusiasm to learn 
science can be enhanced through activities that 
enforce students to discuss controversial issues 
occurring in society by investigating evidence, 
reviewing relevant theory or scientific concepts, 
and identifying ideas or suggestions for 
problem-solving in the form of argumentation 
(Jocz, Zhai, & Tan, 2014). Continuously trained 
argumentation skills could generate a scientific 
experience that improves students’ competence, 
as well as their interest in science (Bathgate, 
Crowell, Schunn, Cannady, & Dorph, 2015). 
Thus, argumentation is acknowledged affecting 
various factors that accelerate motivation, such 
as interest, confidence, or learning motivation 
in science learning. However, to the best of 
our knowledge, there has been no specific 
research on the effect of a learning process using 
argumentation on learning motivation, primarily 
in learning chemistry. 

Argumentation is a skill that enables 
students to decide their stand on a problem 
and promote it to other people. During the 
argumentation, students may encounter debate 
due to the different perceptions (Osborne 
& Patterson, 2011). Consequently, they are 
prompted to defend their argument by delivering 
refutation and counter-question (Berland & 
Reiser, 2008; Chen, Wang, Lu, Lin, & Hong, 
2016). However, the active debate is also greatly 
influenced by internal student factors, such as 
whether the student is an introvert or an extrovert. 
An extrovert will certainly like arguing with 
each other, but an introvert tends to be shy and 
uncomfortable during an argument (Condon & 
Ruth-Sahd, 2013). An introverted student tends 
to limit himself to engage in social activities 
because he does not enjoy and find no use in 

these activities (Ericson & Gardner, 1992). 
One of the instructional models that 

actively associate students to argue is Argument-
Driven Inquiry (ADI) model. This model was 
developed by Sampson & Gleim (2009) as a 
solution to advance students’ inquiry skills in 
learning science by engaging students to write 
an argument. ADI consists of eight learning 
steps, including: (1) task identification; (2) data 
collection; (3) tentative argument production; 
(4) interactive argument session; (5) reflective 
discussion; (6) investigation report; (7) report 
peer-review; and (8) report revision (Sampson & 
Gleim, 2009). ADI model is known to improve 
scientific argumentation skills and the quality 
of the resulting arguments (Putri, Rahayu, & 
Fajaroh, 2019). This model was developed by 
including collaborative group discussions. The 
collaborative discussion was chosen since it 
encourages students to perform social activities, 
such as sharing information, ideas, and refutations 
aiming to develop a better understanding; thus, 
it creates an active argumentation process (Lu, 
Chiu & Law, 2011). Collaboration enhances 
students’ self-efficacy level and their involvement 
in the learning process, while self-efficacy is an 
intrinsic factor that boosts students’ motivation 
(Scager, Boonstra, Peeters, Vulperhorst, & 
Wiegant, 2016). Research conducted by Waite 
& Davis (2006) also reveals that collaboration 
influences intrinsic motivation acceleration in 
the form of the interest toward the materials, 
as well as outward motivation improvement in 
the form of better learning results. Other than 
that, a combination of inquiry and collaboration 
also promotes deeper interactions theoretically 
between students and materials. Thus, it 
improves students’ conceptual understanding 
that accelerates students’ learning motivation 
(Blumenfeld, Rogat, & Krajcik, 2006). 

However, previous research found 
that collaborative discussion patterns had 
weaknesses, such as not all of the group members 
master the materials they learned even when the 
group results showed a high level of conceptual 
mastery. Therefore, not all of the group member 
is actively involved in the discussion (Sampson 
& Clark, 2009). Besides, different cognitive 
levels also provoked domination in the group, 
so the group results tend to reflect one student’s 
idea (Chinn & Clark, 2013).  Lack of teacher 
monitor during discussion activities also greatly 
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affects the failure of collaborative discussions 
in improving argumentation skills, especially 
for introvert students. Extroverted students 
will certainly dominate discussion activities 
and cause other students to be afraid to argue 
for fear of being blamed for their opinions 
(Beatty, McCroskey, & Heisel, 1998). Therefore, 
when training students to argue through group 
activities, teachers must consider the stages 
or patterns of discussion, such as what can 
capture both the cognitive and social aspects 
in the argumentation so that the skills are not 
only acquired in groups but can also be adapted 
by each member of the group (Le, Jannsen, & 
Wubbles, 2016). 

Many science classrooms implement 
cooperative discussion due to its ability to 
enhance students’ social interaction aiming to 
share learning purposes (Day & Bryce, 2012). 
In contrast to the collaborative discussion, 
the cooperative discussion has five primary 
features, namely: (1) positive interdependence, 
where students’ need each other to achieve the 
common learning goal, (2) direct interaction 
between students, where there are face-to-face 
interactions among students imbued by positive 
interdependence, (3) individual responsibilities, 
where each of group member has to master the 
materials or underlying concept of the discussed 
issues so that they can give applicable ideas or 
reasoning, (4) interaction skill among individu 
in the group, where the students in the group 
know each other and belief in each other’s ability 
to embody effective communication, and (5) 
group process effectivity, where the knowledge 
on things that support and not support the 
group success (Johnson & Johnson, 2003). 
Additionally, studies show cooperative learning 
affects conceptual understanding students on a 
science topic (Tsay & Brady, 2010), problem-
solving skills (Koçak, Bozan, & Işik, 2009), and 
self-efficacy (Tanel & Erol, 2007). 

Cooperative learning also holds a critical 
role in the inquiry process since it guides students 
to cooperate like scientists in reviewing problems, 
arranging hypotheses, finding opportunities to 
solve issues and sharing their understanding to 
others (McConney, Wosnitza, & Sturrock, 2016). 
However, one of the weaknesses of grouping 
students in cooperative terms is the number of 
group members that are too many, which will 
lead a person’s effort and motivation to decrease 

or decrease due to the presence of other people 
in a group (Retnowati & Aqilla, 2017). 

Motivation comes from the internal and 
external environment of human beings that 
influencing their behavior and focuses toward 
a particular goal (Berger & Hànze, 2009). It is 
assumed to accelerate self-efficacy (Britner & 
Pajares, 2006), cognitive and metacognitive skills 
(Schunk & Zimmerman, 2008), and a positive 
attitude toward science (Yang & Chang, 2012). 
Student motivation is affected by four motivation 
domains, namely (1) attention which refers to 
curiosity; (2) relevance in learning that means 
the relation among students learning content 
and process with the learning purpose, learning 
style, experiences, student environment, as well 
as their future needs; (3) confidence, implying 
to someone’s belief of having the competence 
to acquire success; and (4) satisfaction from 
completing the learning since students feel they 
have achieved their desirable target (Keller, 
2010; Zheng, Ding, Lu, & Branch, 2019). 
In this study students exercise how to form 
argumentation through some different activity 
patterns, such as collaborative and cooperative 
patterns. The aim of the study was to describe 
how the argumentation instruction using ADI 
with cooperative and collaborative discussion 
patterns affects students’ motivation in learning 
a chemistry equilibrium topic. 

METHOD
The research method used in this study was 

a case study. Case study is an empirical inquiry 
that investigates the case or cases by addressing 
the “how” or “why” questions concerning 
the phenomenon of interest. Quantitative 
and qualitative evidentiary sources should be 
combined in this type of study (Yin, 2002). 

This study focused on students’ motivation 
illustrated during the learning process within 
ten meetings. Two different teachers taught 
each group of the two groups. The teachers had 
professional experiences ranging from 3 to 8 
years. In this study, the first author act both as 
the teacher and participant observer in one class 
(cooperative-ADI class) and as a participant-
observer in the other class. The other teacher 
taught students in collaborative – ADI.  

Before commencing the study, the 
researchers proposed a research permit 
application to the local education authorities that 
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passed to the target school. Then, the researchers 
contacted the teachers in charge of the chemistry 
lesson for discussing the research process, 
organization of the lesson, and the class planned 
to be the subject of this study. The teacher 
who voluntarily helped to teach equilibrium in 
collaborative - ADI class was informed of the 
lesson plan constructed by the researchers and 
discussed how to implement it in the classroom. 
The observed students gave information about 
the research purposes, procedures, and interview 
process for some selected students before 
conducting the study. Besides, the researchers 
told them that their identities kept confidential.

The study involved a high school in 
Malang city with 64 grade11 students (23 males 
and 31 females) and as participants who were 
learning chemical equilibrium in the age range 
15 to 17 years old. The study conducted an 
initial observation to get information about 
cognitive skills in chemistry learning and the 
socio-economy background of participants. The 
school has a population that not very ethnically 
diverse (approximately 70% Javanese and 30% 
multiracial) and consists of children from a high 
socioeconomic background (65% of students 
receive a high amount of allowance per day). 
The formal language of instruction is Bahasa 
at schools and all students are able to speak 
and understand Bahasa. They have received 
chemistry lessons using the same curriculum at 
the same pace. 

The next step was doing observation 
during the learning process, recording group 
discussion, interviewing and delivering the 
ARCS motivational questionnaire. During ten 
meetings (@90 minutes), students in cooperative 
- ADI and collaborative - ADI discussed five 
different topics. Those topics were dynamic 
equilibrium, equilibrium constant (Kc) and gas-
phase equilibrium constant (Kp), the relationship 
between Kc and Qc, the effect of change in 
concentration to equilibrium, the effect of change 
in volume and pressure factor to equilibrium, as 
well as the effect of a catalyst. After the process, 
teachers and researchers exchanged views and 
provided feedback to one another as they were 
analysis the recording.

The data were obtained from the learning 
process observation, group discussion recording, 
interview, and the answer from the ARCS 
motivational questionnaire. ARCS questionnaire 

was modified from Changeiwyo, Wambugu, and 
Wachanga’s (2011) questionnaire, adapted with 
the students’ context. The questionnaire consists 
of 20 items representing ARCS motivational 
indicators that consisted of attention, relevance, 
confidence, and satisfaction. Each of those 
indicators has five questions with Likert scale. 
The Likert scale asks the respondents to answer 
each item with extremely agree (SS), agree (S), 
doubtful (R), not agree (TS), and exceptionally 
not agree (STS). Each of the positive response 
was given score SS = 5, S = 4, R = 3, TS = 2, 
and STS = 1. Contrarily, each of the negative 
responses of SS, S, R, TS, and TS was given 
a score of 1, 2, 3, 4, and 5. The questionnaire 
trialed to 63 students showed high reliability 
(r = .762).  The reliability from each aspect 
of the questionnaire is presented in Table 2. 
Additionally, the motivation questionnaire 
was distributed to students who had learned a 
chemical equilibrium topic. The results were 
analyzed to reveal the score range obtained by 
students. Besides, the results were also adjusted 
to the learning motivation criteria modified from 
Liang, Chen, Chen, Kaya, Adams, Macklin, & 
Ebenezer (2008) as described in Table 1.

Table 1. Motivation Ccriteria Modified from 
Liang, Chen, Chen, Kaya, Adams, 
Macklin, & Ebenezer (2008)

Motivation Criteria Description
Very motivated (VM) all items score > 3
Motivated (T) 60%-80% of the item score > 3
Less motivated (LM) 60%-80% of the item score <3
Unmotivated (U) all items score < 3
Doubt (D) all items score = 3 or random 

answers

The supporting data was collected from 
observation of the discussion process and group 
discussion recorded by students using audio or 
video recording tools. The researchers transcribed 
the results of the recording. The interview was 
conducted to six students, voluntarily, to get a 
more profound illustration of students’ learning 
experience and motivation during the chemical 
equilibrium learning. 

According to Yin (2002), data analysis in 
a case study consists of examining, categorizing, 
tabulating, combining both quantitative and 
qualitative evidence to address the purpose 
of the study.  In this study the data were 
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collected and analyzed by using Yin suggestion. 
Triangulation was done in order to obtain an 
accurate and accountable data by matching the 
data obtained through questionnaire, interviews, 
documentation, and observation. 

RESULTS AND DISCUSSION
Results 

Results of students’ motivation analysis 
from cooperative-ADI and collaborative-ADI 
(ADI) class on four ARCS learning motivation 
aspects are presented in Table 2. 

These results indicate that the majority 
of students in the cooperative-ADI class feel 
motivated and highly motivated in learning 
chemical equilibrium. This data can be seen in 
the aspect of confidence, where cooperative-ADI 
class students look very confident. Whereas in 
the ADI class, students appeared more motivated 

in the aspect of relevance. It can be said that the 
cooperative pattern makes students feel more 
confident when learning, while the collaborative 
pattern makes it easier for students to find the 
relevance of learning chemistry. To support these 
findings, it is necessary to analyze interview data 
and transcript of student discussion activities in 
both classes.

The learning process applied to the 
Cooperative-ADI and the ADI class does not have 
much difference in terms of the learning steps, 
because both classes practice argumentation 
skills explicitly through the ADI learning steps. 
The treatment that is distinguished in this study 
is in the pattern of activity while practicing 
argumentation skills, using cooperative and 
collaborative patterns. An overview of learning 
steps in the Cooperative-ADI and Collaborative-
ADI can be seen in Table 3.

Table 2. Percentage of Students’ Motivation Criteria in Cooperative-ADI and ADI Class

Aspect (Reliability) Class Criteria of Motivation (%)
VM M LM U D

Attention
(r = .942)

Cooperative-ADI 22 59 6 3 10 
ADI 13 53 9 6 19 

Relevance
(r = .894)

Cooperative-ADI 44 34 13 3 6 
ADI 31 44 6 6 13

Confidence
(r = .838)

Cooperative-ADI 38 50 12 0 0 
ADI 31 38 25 3 3 

Satisfaction
(r = .757)

Cooperative-ADI 34 47 16 3 0 
ADI 16 50 31 3 0 

Table 3. Cooperative and Collaborative Learning Procedures in ADI
ADI Steps Cooperative-ADI Collaborative-ADI
Task 
identification

Students were divided into groups consisting of 4 
members formed by the teacher

Students were free to choose other 
students as discussion partners to study 
the assignment given.Students divided tasks into groups according to the 

guidelines on the worksheet.
The group leader ensured that each member had 
understood their respective duties

Data collection Worked in groups by taking on their respective roles 
during practicum

Carried out practicum in groups

Tentative 
argumentation

Each member reported the results of their respective 
observations during the practicum process

Discussed to formulate arguments. 
This stage could be done in groups or 
individually.Group members compiled their respective tentative 

arguments and then discuss them in the group
Compiler group arguments as a result of an agreement

Class 
argumentations

Each group presented the results of their discussion 
and provided the opportunity for the other groups to 
provide input or objections

Students were allowed to exchange 
ideas with students from other group 
members according to their needs.
Each group presented the results of 
their discussion

Reflective 
discussion

The group leader guided the group to review the group 
work results and the inputs received during class 
arguments

Put together a final report

Put together a final report
Peer review Reviewed the final report between groups Students were free to choose other 

students to review the final discussion 
report
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Discussion
Attention
Case 1: Cooperative-Argumentation

The result of data analysis showed a higher 
percentage of students learning motivation 
affected by attention in cooperative-ADI class 
than the students in ADI class, as depicted in 
Figure 1. 

Figure 1. Cooperative-ADI and ADI 
Students’ Learning Motivation in the 

Attention Aspect
 

The Figure 1 showed that cooperative-
ADI students paid considerable attention to 
the learning activities. That result was also 
approved by the observation results showing 
they were pleased when the teacher formed the 
groups. They also paid attention to the teacher’s 
detailed explanation related to the argumentation 
procedure. Besides, they actively asked 
questions if they found issues in understanding 
argumentation’s aspect, such as to warrant and 
rebuttal. They seemed to be excited during 
the discussion process, as illustrated in the 
transcribed group discussion below. 
(Discussion of group 4 in Cooperative-ADI 
class in the topic of equilibrium shift)

Putri : Now, I am going to deliver argumentation 
related to our discussed issue. I think sea 
pollution mainly happened because of 
industrial activities.

Qilla : I agree since industrial activities produce 
CO2 to the air.

Ani : I think the more suitable reason, 
according to the article, is the increasing 
amount of CO2, and they come to the 
water.

Putri : Right, the increasing concentration of 
CO2 shifted the equilibrium reaction to 
the left. 

Ria : I think the equilibrium does not shift to 
the left but the right.

Qilla : From the explanation, I found in the book, 
the equilibrium shift on the opposite side 
of the accelerated concentration.

Ani : But we have to discuss up to the effect of 
the equilibrium, if it shifts to the product, 
then the acid amount increases.

Ria : Which part shows the acid?
Qilla : HCO3¯

The discussion about the equilibrium 
shift showed that students paid attention to each 
member’s question and explanation, as well 
as completed each other answers to produce 
comprehensive group argumentation.  They also 
actively raised questions when finding unclear 
information. From that analysis, there are 
cooperative aspects revealed, such as positive 
interdependence among students since they feel 
that they need each other to achieve the learning 
purpose; as well as individual responsibility. It 
seems that each member needs to master the 
fundamental concept from the discussed issues 
to contribute the right idea. The interaction that 
occurs in the cooperative discussion is mutual. 
According to constructivist theory, a mutual 
interaction will produce a positive learning 
environment, so that it can motivate students 
(Dagar & Yadav, 2016). 

Case 2: Collaborative Argumentation
Different results were obtained from 

interviews and observation of ADI class. 
Students in the ADI class were enthusiastic 
about learning when the teacher introduced the 
argumentation process and SSI topics about the 
processing of the fertilizer industry. Students 
exhibited a willingness to learn SSI topics by 
giving questions related to the part they had 
not comprehended to the teacher. However, 
they did not show enthusiasm during the group 
discussion; they tended to be not focused. The 
interview of four students from the ADI class 
supported the response to the questionnaire and 
observation.
(ADI students interview)
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Researcher : Do you like the overall learning 
process in your class?

Andi : I like argumentation. 
Bintang :  Not all of them.
Researcher : Why do you think so?
Andi : I only like classroom argumentation. 

The debate was exciting.
Bintang : I think the group discussion was 

not impressive. 
Researcher : Why do you think so, S4?
Bintang : Because I don’t think the group 

discussion help me to understand 
the material, it was only dominated 
by some students. 

Researcher : Do you think you can concentrate 
on the whole of the process?

Bintang : I can, but I think I can better 
concentrate when I learn alone than 
in the group.

Andi : Me too.
Researcher : So, do you think in tentative 

argumentation you can concentrate 
better if you do it alone?

Andi : Yes.
Bintang : Yes.
 

The interview results of students from the 
ADI class seems to have better attention due to 
their involvement in the argumentation process. 
However, during the discussion process, 
they did not pay sufficient attention since the 
collaboration was not pleasurable. They think 
there was too much domination; thus, they were 
hardly concentrated. Chinn & Clark (2013) 
mention that a different cognitive level in the 
collaboration group often triggers domination 
within the group, producing group results that 
tend to represent the particular student. This 
result is following Le, Janssen, & Wubbles 
(2017) stated that in collaboration, group 
members rarely pay attention to each other ideas 
and tend to reject each other ideas without any 
justification. 

   
Relevance 
Case 1: Cooperative Argumentation

Relevance toward learning is the relation 
between the content and learning process 
towards learning goals and style, experiences, 
as well as the future needs of students (Keller, 
2010).  Figure 2 displays that the cooperative-

ADI class has a higher percentage in the aspect 
of relevance than that of the ADI class. 

Figure 2. Cooperative-ADI and ADI 
Students’ Learning Motivation in the 

Relevance Aspect

This study found that the majority of 
cooperative-ADI students achieved extremely 
motivated and motivated criteria in the relevance 
aspect. The results of an interview from two 
cooperative-ADI students supported the 
quantitative result. 

Researcher : Did you know the purposes of 
studying chemical equilibrium?

Putri : Yes.
Ria : Yes.
Researcher : Can you mention one of them?
Putri : To help us understand and master 

the concepts associated with 
equilibrium changing factors in the 
industry and our surrounding.

Researcher : Are there other learning purposes 
that you feel have been obtained 
through this learning?

Ria : Yes. I think this process helps me 
to achieve my goal of being more 
active in class.

Putri : Other purposes like to get the best 
group discussion results.

Researcher : Did your group member help you 
achieve your goals?

Putri : Yes.
Ria : Yes.
Researcher : Then, in your opinion, are there any 

other benefits of learning chemical 
equilibrium?
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Ria : I think so because I become more 
aware of the chemical process 
inside my body since it is relevant 
to equilibrium reaction.

Putri : Also, to understand environment 
equilibrium, like the accelerated 
pollution because of vehicles that 
obstruct natural equilibrium.

Researcher : Where did you know those 
examples?

Putri : From the information gathered 
from the discussion and other 
sources, like the Internet.

Ria : Yes, I also knew it from my group 
members who accidentally read 
biology articles on the bloodstream 
system carrying oxygen involving 
equilibrium reaction.

  Students recognized the learning purposes 
due to the existence of individual responsibility 
within cooperative groups that encouraged 
students to realize that their learning purpose was 
to complete the group tasks to attain collective 
successes (Laal, Gerenpaye, & Daemi, 2012). 
The group discussion based on mutual support 
and trust also enables students to be more 
open in sharing their learning experiences. It 
eases them to comprehend and find the relation 
between materials, topics discussed, and their 
everyday life (Billet, 2009). By providing equal 
opportunity to argue for all group members, it 
will indirectly increase their literacy because 
they need to collect evidence and facts to 
strengthen an argument so that it will be easier 
for each group member to find the relevance of 
the material (Widyastuti, 2018). 

Case 2: Collaborative Argumentation 
Even if the ADI class also instructed 

argumentation within the learning process, yet 
the students demonstrated less motivation on the 
relevance aspect. 

Researcher : Did you know the purposes of 
studying chemical equilibrium?

Andi : Yes.
Bintang : What is learning purposes mean?

Researcher : The learning purposes related 
to what you planned to achieve 
from a learning process, such as 
the purpose of discussion or the 
purpose of the learning equilibrium 
concept.

Andi : The purpose was to complete the 
student worksheet.

Bintang : Yes, like to complete issues in the 
SSI article.

Researcher : Did your group member help you 
achieve learning purposes?

Andi : No. The discussion only focused on 
arguing with each other.

Bintang : During the tentative argument 
phase, I mostly worked alone, with 
less help.

Researcher : Is there another purpose achieved 
through this learning?

Andi : Ehmm. Yes, like I have mastered 
the right way to argue.

Bintang : No. 
Researcher : Then, in your opinion, are there 

any benefits of learning chemical 
equilibrium?  If there is any, please 
mention it.

Andi : Yes, we know the equilibrium was 
shifting factors like in the fertilizer 
industry.

Bintang : In my opinion, the benefit is 
giving society information 
about the industry danger to the 
sea ecosystem, such as in the 
Kalimantan sea.

Researcher : Where did you find those examples?
Bintang : From a teacher.
Andi : Student worksheet.  

The students were not able to find the 
relation between the learning purpose and the 
process they experienced. Even if they were 
capable of explaining the chemical equilibrium 
learning benefit, but they were transfixed in 
the examples given by the teacher. Thus, there 
was no new information obtained through 
the collaborative discussion process that was 
supposed to help them reveal other relation 
between the materials and their surroundings. 
It seems that peer-feedback didn’t appear. The 
lack of feedback received by students during 
the discussion, along with no group work 
evaluation, provoked the group members did 
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not feel like they gained new information and 
knowledge, they tended to forget the discussion 
goal (Changeiywo, Wambugu, & Wachanga 
(2011).  Ineffective discussion induced some 
students cannot find the meaning and benefit 
of that discussion process (Janssen, Erkens, 
Kanselaar, & Jaspers, 2007).

Confident 
Case 1: Cooperative Argumentation

Confidence represents someone who 
believes in his competency to achieve success 
(Keller, 2010; Tunçel, 2015). 

Figure 3. Cooperative-ADI and ADI 
Students’ Learning Motivation in the 

Confident Aspect

Figure 3 displays the majority of 
cooperative-ADI students accomplished highly 
motivated (38%) and motivated (50%) criteria in 
the confidence aspect. This data revealed that the 
majority of students believe they are competent 
to succeed in learning equilibrium chemistry. 
The interviews with two cooperative classes 
confirmed the data.

 
Researcher : Are you surely understand about 

chemical equilibrium after learning 
argumentation in groups?

Putri : I am sure.
Ria : I am sure.
Researcher : Why?
Putri : Because I can do all of the parts in 

the test.
Ria : Me too. I felt that way because 

I saw my group members also 
become more understanding of the 
material after I explained it.

Researcher : In your opinion, does understanding 
chemical equilibrium materials 
make you more confident?

Ria : I think so.  Not only mastering the 
materials but also the way to argue, 
so I become more confident in a 
discussion.

Putri : Yes, because if I master the 
materials, I can argue and become 
less nervous before the test.

Researcher : Do you feel more confident after 
learning in groups?

Ria : Yes, because the activities provide 
opportunities for me to express my 
ideas.

Putri : Emm…compared to the activity in 
the previous chapter, I think this 
group discussion makes me more 
confident.

Researcher : Then, are you also confident you 
can argue well if you don’t learn in 
groups?

Putri : I don’t think so, since if it is not in a 
group, then there is no one to assess 
if my argument is right or wrong.

Ria : Me too, since my friends often 
help me if I don’t understand the 
material so that I can make a more 
robust backing argument.

Based on the interview, students seem to be 
eminently confident with their ability after they 
learn ways to argue in cooperative groups. This 
confidence is highly correlated with the mastery 
of concepts and learning materials received by 
students (Shallcross & Spink, 2002). Mastery of 
concepts occurs if the teacher provided students 
the opportunity to interact with the contents; one 
of the ways is through argumentation (Songsil, 
Pongsophon, Boonsoong, & Clarke, 2009). The 
students’ activities also assisted the mastery of 
concepts during the learning process. Students 
discussed in the cooperative class with clear task 
division, which forces them to have individual 
responsibilities to boost the group’s success. 
Gillies (2014) states that this process exhibits 
promotive interaction that provides opportunities 
for each group’s member to solve their task in 
achieving collective goals. These opportunities 
provoked students to recognize their critical 
role affect the group’s success that forces their 
confidence.  
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Case 2: Collaborative Argumentation
 Results of confidence aspect analysis in 

ADI class are slightly different from cooperative-
ADI. Even if the differences are not substantial, 
yet the observation results reveal that students 
in the ADI class argued in a less comfortable 
situation. In some observation phases, students 
chose to do the task individually. The interview 
with an ADI Andilso supports this observation 
result. 

Researcher : Are you surely understand about 
chemical equilibrium materials 
after learning argumentation in 
groups?

Andi : I am not sure. 
Bintang : Me too, there were some items that 

I could not answer during the test.
Researcher : Why aren’t you sure?
Andi : Because I still have difficulties 

in understanding which chemical 
equilibrium concept that I should 
use in completing the argument 
items.

Researcher : In your opinion, does understanding 
chemical equilibrium materials 
make you more confident?

Andi : Yes.
Bintang : Yes.
Researcher : Do you feel more confident after 

you learn ways to argue in the 
group?

Andi : No.
Bintang : I feel more confident since I got a 

chance to express my opinion.
Researcher : Why S4 feel less confident in 

arguing in the group?
Bintang : Probably, it is because I choose 

the wrong group members, I often 
felt afraid to deliver my arguments 
since I knew that my friends had 
better arguments than theirs, so I 
just supported them.

Researcher : Then, do you feel confident without 
the group?

Bintang : Yes.
 

The students seem to feel less confident in 
delivering their arguments. Based on observation, 
the discussion in the ADI class was competitive, 
yet did not include all members. This atmosphere 

is due to a smarter student who tended to finish 
the difficult question, such as the problem 
analysis. In contrast, the lower cognitive students 
managed to work on more straightforward 
items, such as counting or writing the discussion 
results (Deveci, 2018). Consequently, students’ 
confidences are low since they did not attain the 
chance to choose or arrange what they want in the 
group. Additionally, the discussion process was 
less enjoyable, constructing students’ pressure 
and fear that affect their confidence (Chungang, 
Youmin, & Shiyi, 2008). 

 
Satisfaction
Case 1: Cooperative Argumentation

Satisfaction in learning covers students’ 
happiness in achieving learning results and 
meaningful experiences (Keller, 2010).

 

Figure 4. Cooperative-ADI and ADI 
Students’ Learning Motivation in the 

Satisfaction Aspect
 

Figure 4 illustrates that students’ 
learning motivation affected by satisfaction in 
cooperative-ADI class was higher than the ADI 
class. The result was also justified by the group 
discussion process in Group 2 of the cooperative-
ADI class. 

Selli : Guys, I don’t understand my part of the 
catalyst effect on the industry, whether 
it takes effect or not?

Dian : Catalyst also affects it, like in the 
reaction rate.

Putra : But, can it improve the amount of 
product in the industry?

Lani : Catalyst only accelerates the reaction 
rate, but it does not shift the equilibrium.



689

Do Different Discussion Activities in Developing Scientific Argumentation ...

Andi : Right, P.
Putra : I still do not understand, if it accelerates 

the reaction rate, why can’t it improve 
the amount of the product? 

Lani : Let’s see the explanation on this page.
Dian : Oh, so the concepts of reaction rate and 

equilibrium are different?
Andi : From this explanation, they are 

different.
Putra : Then, I should choose ‘not agree’ in this 

catalyst addition. All right, I understand 
now.

Satisfaction in learning was profoundly 
affected by the cohesive group discussion process. 
During that discussion, students reciprocally 
helped to finish the tasks and avoid debates or 
domination that trigger uncomfortable talks. 
The favorable and synergetic situation during 
the cooperation allowed students to overcome 
difficulties they faced (Kangas, Siklander, 
Randolph, & Ruokamo, 2017).

Case 2: Collaborative Argumentation
Additionally, the habit of arguing and 

express appreciation toward the results of 
cooperative work also increases students’ 
satisfaction in their learning process (Liu, Lin, 
& Chang, 2010). In contrast, the satisfaction in 
the ADI class is lower than cooperative-ADI, 
as supported by the interview with two ADI 
students. 

Researcher : Are you satisfied with the test 
results?

Andi : No, I’m not. My score is just right 
at the minimum completeness 
criteria.

Bintang : It is higher than the last test about 
reaction rate, but yet, it is still 
below my expectation.

Researcher : Are you pleased with that below 
expectation score?

Bintang : I’m satisfied since it is above the 
minimum completeness criteria, 
but still not pleased since it is 
below my target.

Researcher : In your opinion, what are the 
problems?

Andi : Probably, it is because I do not 
comprehend the material. I often 
forget and make mistakes.

Bintang : Yes. I feel the same.
Researcher : What about the discussion activities 

in the groups, are you delighted 
with them?

Bintang : I was not pleased. In my opinion, 
my group members were too 
passive. I mostly worked on my 
own.

Andi : Me too, my ideas were rarely 
utilized by the group. I also got 
minimum opportunities to respond 
to the questions during the class 
argumentation.

Researcher : Were there problems that appeared 
during the discussion, such as being 
uncomfortable or not suitable for 
each other?

Andi : Yes. If I gave a different opinion, 
I was seen as someone who 
hampered the group. Thus, I 
habituated of being in a group with 
my close friends.

The interview result displayed a 
domination tendency that generates conflicts 
in deciding the discussion results. This poor 
relationship within groups caused them to 
discover critical new information for conceptual 
mastery hardly. That was because they spent 
most of their time to debate in deciding the best 
opinion. Consequently, students were involved 
in an unexpected situation that contrasts with 
their plan to reach achievements. Thus, students 
did not like the learning process, affecting their 
dissatisfaction. In conclusion, ADI students with 
collaborative discussion feel that the discussion 
process was not sufficient, so they were not 
satisfied with the learning process. 

CONCLUSION
This study showed that majority of 

students who learned to argue in a cooperative 
discussion group were more motivated in 
learning equilibrium chemistry than students 
in a collaborative discussion class.  The results 
of the analysis on the four aspects of the ARCS 
showed that the criteria are highly motivated for 
the cooperative - ADI. Students felt confident 
due to the responsibilities were given to them in 
a cooperative group. They also easily discovered 
the relationship between the learning chemistry 
content and the surrounding environment or their 
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need to attain achievements. On the contrary, 
students who tended to debate in defending 
their opinion cannot aid students who worked 
collaboratively in the ADI class to be more 
confident. Even if the discussion process in ADI 
class was practical, but it fails to help students 
create effective discussion results or to allow 
them to help each other. Thus, students presented 
dissatisfaction in learning. These findings have 
implications for teachers and future researchers. 
Teachers can train the student’s argumentation 
with a suitable discussion process, accelerate 
the interaction among students, and discussed 
chemistry topics so that the learning atmosphere 
will increase their motivation to learn that led to 
higher learning achievement.
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