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Abstract: This study aims to determine the effect of the argument driven
inquiry learning model on the simultaneous scientific argumentation skills
and higher order thinking skills in students on the topic of acid base. The
research uses a quasi-experimental method with a pretest-posttest control
group design. This research was conducted on 137 students of class XI MIPA
at a high school in Palembang. Sampling was done by the simple random
sampling technique. The results of the study showed that there was a
significant effect of the argument driven inquiry learning model on the
scientific argumentation skills and higher order thinking skills of the students
on the topic of acid base. There is an effective contribution of the application
of the learning model of argument driven inquiry on the topics of acid base to
enhance the scientific arguments skills and the higher order thinking skills of
students at the same time of 18.90%. In general, the students gave a positive
response to the application of the argument driven inquiry learning model to
enhance the scientific argumentation skills and higher order thinking skills.
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arose to reform and transform learning strategies,
curricula, and evaluation methods (Barlia, 2011).
Learning can be understood as the activity of a person
searching for something learned, the learning process,
and evaluating learning outcomes so as to be able to
make behavioral changes better than before

Introduction

Education is a systematic effort aimed at
developing and optimizing intellectual, physical, and
spiritual abilities in accordance with the values, culture,
and norms that exist in the social environment so that it

can benefit itself, the religious community, and the
nation (Zuhdi et al., 2021). Education plays a very
important role in various aspects of life because, through
education, the process of transformation and
actualization of knowledge is easily achieved, especially
in the field of science, which requires scientific
knowledge and experience, so to acquire it, it must be
through a scientific learning process too (Khuluqo,
2017).

The rapid development of science in recent decades
has affected the lives of global societies, including
Indonesia. Based on the conditions mentioned, ideas

How to Cite:

(Fathurrohman & Sulistyorini, 2012). The learning
process occurs because of the good interaction between
the teacher and the student. Interaction or
interrelationship between teacher and student is the
primary requirement of learning interaction in the
teaching and learning process that will affect the
learning outcome of the student. Therefore, the teacher's
teaching process and strategy are required to ensure that
the competence of the pupil corresponds to the expected
achievement (Basar et al., 2021).

The quality of optimal learning outcomes is
characterized by a healthy student, a healthy

Satriya, M. A., & Atun, S. (2024). The Effect of Argument Driven Inquiry Learning Models on Scientific Argumentation Skills and Higher Order
Students on The Topics of Acid Base. Jurnal Penelitian Pendidikan IPA, 10(5), 2663-2673. https:/ / doi.org/10.29303 /jppipa.v10i5.6834


https://doi.org/10.29303/jppipa.v10i5.6834
about:blank
https://doi.org/10.29303/jppipa.v10i5.6834

Jurnal Penelitian Pendidikan IPA (JPPIPA)

environment, appropriate content or curriculum, and a
learning process focused on the student so that
cognitive, psychomotor, and affective results are
achieved according to the established standards
(Setyosari, 2014). However, according to the latest PISA
(Program for International Student Assessment),
education in Indonesia consistently ranked in the top 10
lowest of all countries participating in the assessment,
indicating that the current learning system in Indonesia
is not at its maximum (Schleicher, 2018). It is a specific
challenge for educators or teachers to undertake
learning activities that emphasize the skills required by
the 21st century: critical thinking, creativity, systematics,
research-based, informational, communicative, and
reflective (Jihannita et al., 2023; Susilawati et al., 2023).

The subject of chemistry as a part of science
learning is mandatory to be studied at the level of
secondary education, especially at the MIPA major,
which requires a scientific approach using scientific
methods, scientific attitudes, and scientific skills
(Subagia, 2014). A science with a significant impact and
a tight relationship to everyday life is chemistry
(contextual). Because chemistry is so widely used in so
many other professions, it is also sometimes referred to
as a core science (lhsaniet al., 2020). However, according
to most students, this is a difficult subject because to
understand the true chemistry concepts, students are
required to describe and associate macroscopic aspects
(experimental), microscopic (atoms, molecules, ions),
and symbolic (formulas, calculations), so this leads to the
chemistry subject becoming very complex, plus students
only memorize concepts and are less able to associate
concepts with everyday life (Zulfadli & Munawwarah,
2016).

According to Utami et al. (2020) acid-base materials
is considered a difficult matter because of the complex,
interrelated nature of the calculation and the need for a
gradual and in-depth understanding of concepts to
understand it. Students' difficulties with acid and base
solutions are believed to be derived from many
misunderstandings related to the concepts of
preconditioned knowledge of the chemical concept of
base acid solutions such as the particle nature of matters,
the nature and composition of solutions, structure of
atom, ionic and covalent bonds, symbols, chemical
reactions and equations, ionization and chemical
equilibrium in the aqueous phase (Sheppard, 2006).
Besides, the concept of basic acid has a close relationship
with everyday life, so if the student has understood the
basic acid concept, it is expected that they will be able to
explain the symptoms and phenomena in daily life
(Mubarokah et al., 2018). Dewi et al. (2018) Learning
practice on acid base material requires research and
scientific literacy that requires the involvement of
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students to formulate problems, plan solutions, and
represent such knowledge well supported by existing
facts and theories as scientists do. This can be done when
training the skills of scientific argumentation and higher
order thinking skills abilities of students (Khoirussaadah
& Hakim, 2019).

The role of scientific argumentation skills for
students is very important, especially in the chemistry
subjects of acid base (Utami et al., 2022). However, based
on the initial observations that have been made it has
been obtained that students have weaknesses in
argumentation. This is supported by research
Widiastiningsih & Effendi-hasibuan (2022) that has been
carried out by that low accuracy of scientific
argumentation students caused by teachers are not
accustomed to train students argumentation and
scientific argumentation skills have not received special
attention from teachers. According by Bulgren et al.
(2014) stated that scientific argumentation skills are one
of the skills that students should have in chemistry
learning to train thinking skills, communication skills,
and understanding of science concepts. However,
looking at the current reality, the applied learning in
schools has not specifically trained students in the skill
of scientific argumentation. This is evidenced through a
survey results support the problem that only 2% of
junior high school students have the ability to file claims
accompanied by well-structured written arguments
(Songsil et al, 2019). Learning based on scientific
argumentation is important to implement as it
potentially develops the ability of the learners to build,
communicate, and evaluate opinions scientifically and
validly (Kadayifci & Celik, 2016).

This argumentation activity is related to the
thinking skills that a person has mastered. This is
because thinking skills are influenced by a variety of
factors, especially the structure of thinking that can be
expressed through language, both oral and written,
which is later called argumentation (Hasnunidah et al.,
2015). Scientific argumentation skills can help learners
engaged in scientific practice where evidence and claims
of scientific knowledge are justified or evaluated on the
basis of empirical or theoretical evidence that
emphasizes three aspects, namely: development of
conceptual understanding, understanding of scientific
epistemology, and enhanced research capacity (Grooms
et al., 2018; Ozdem et al., 2013). Therefore, teachers can
not only focus on explaining the legal theory, models, or
concepts of various disciplines for the development of
students; Teachers must also train students' thinking
skills and provide structured opportunities for learners
to practice and participate in scientific argumentation so
that learners can learn thoroughly and provide solutions
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to problems in everyday life (Sampson & Blanchard,
2012; Walker et al., 2016).

Teachers should plan well and involve students in
learning activities, as well as Teachers should plan well
and involve students in learning activities, as well as
arrange HOTS assessments that can encourage and
develop higher order thinking skills (Febriyanti &
Widjajanti, 2023; Yayuk et al., 2019). Thus, knowledge
acquired through a higher order thinking skills process
is more easily transferable, so a deep conceptual
understanding of ideas, concepts, and theories is much
more likely to be able to represent knowledge to solve
problems relevant to the student (Rahmawati, 2023;
Toledo & Dubas, 2016). The HOTS assessment can be
implemented to help learners improve their higher order
thinking skills. It supports another opinion that higher
order thinking skills questions can encourage learners to
think deeply about the subject matter (Barnett & Francis,
2012; Ramos et al., 2018). Thus, that test of higher order
thinking skills can provide incentives to learners for
developing higher order thinking skills as well (Istiyono
etal., 2014). This research is based on the problem of still
low implementation of learning that nurtures scientific
argumentation skills and higher order thinking skills
that students need to master. Scientific argumentation
skills and higher order thinking skills need to be
mastered by students in the study of chemistry subjects,
especially acid and base matter. It is a challenge for
educators to cope with it by applying various methods
and models of student-centered learning that develop
these skills (Salay, 2019). One of them is the application
of an argument-driven inquiry-learning model.

The argument driven inquiry learning model was
first introduced in 2009, becomes one of the learning
models that emphasizes the existence of research
activities (Hosbein et al., 2021; Sampson & Gleim, 2009).
Argument driven inquiry was designed to advance
laboratory-based activities to optimize student
participation in qualified argumentation activities
(Ozdem et al., 2013; Sampson et al., 2012). In this case,
argument driven inquiry is a student-centered learning
model that emphasizes research and argumentation to
improve thinking skills and deepen understanding of an
opinion so as to build a good understanding of concepts
(Sampson et al., 2013).

Some studies show the application of argument
driven inquiry learning to the development of an
argumentation and thinking skills. Research on the
influence of Argument driven inquiry on the thinking
skills and argumentation of high school students on
chemical materials has been carried out by (Wulandari
et al. (2020) on the speed of chemical reactions and
Siahaan, (2019) on soluble materials and the resulting
times of solubility. The results of the study show that the
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argument driven inquiry learning model can influence
the argumentation skills and understanding of the
concepts of high school students. The research is
expected to contribute to improving the students'
scientific argumentation skills and higher order thinking
skills, as well as providing knowledge in the application
of argument driven inquiry learning models to the
students. The argument driven inquiry model integrates
opportunities for students to engage in scientific
argumentation and peer review. When students are
asked to build and maintain their answers, as in the case
of argumentation, they are guided to think critically and
with a higher level of abstraction (Demircioglu & Ucar,
2015). His hope is that the combination of all his
activities with the application of the learning model
argument driven inquiry will improve the higher order
thinking skills ability and the argumentation skills of the

pupils.
Method

This research is a quasi-experiment research with a
pretest posttest control group research design, namely
by comparing the scores of scientific argumentation
skills and scientific argumentation skills of students
from each experimental class and control class after
being given different treatments. The population of this
research is class XI MIPA students in the 2022/2023
academic year in Palembang City. The samples used
were 4 classes using simple random sampling
techniques. The independent variable in this research is
the learning model. The treatment variations are the
argument driven inquiry learning model for the
experimental class and the discovery learning model for
the control class.

The data collection methods used is test and
documentation methods. The scientific argumentation
skills test instrument includes pretest questions
consisting of 6 essay questions and posttest questions
consisting of 6 essay questions. The higher order
thinking skills test instrument consists of 18 multiple
choice questions and 2 essay questions.

The data analysis carried out in this research was an
initial ability similarity test, descriptive statistical
analysis, prerequisite analysis test, MANOVA
hypothesis test, analysis of the influence between
variables, effect size analysis using partial eta squared
(Cohen et al., 2018). The interpretation of the effect size
of partial eta squared is presented in Table 1.
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Table 1. Interpretation Partial Eta Squared

Partial Eta Squared Effect Sizes
N2=0.14 Large
0.6<12<0.14 Medium
0.1<1)%2<0.6 Small

Results and Discussion

This research aims to determine the effect of
argument driven inquiry learning to improve students'
scientific argumentation skills and HOTS on the topic of
acids and bases. The research used a quasi-experimental
pretest-posttest control group research design so that
two groups were used consisting of two experimental
classes and two control classes of high schools in
Palembang. The research sample consisted of 137
students who were divided into 2 groups, namely the
application of the argument driven inquiry learning
model, 68 students in the experimental group and 69
students in the control group. The experimental group
applied the Argument driven inquiry learning model,
while the control group applied learning that is usually
used by teachers, namely learning using the discovery
learning model. The research carried out consisted of
three meetings for each group. At each meeting in the
experimental group argument driven inquiry learning
steps were used and in the control group discovery
learning steps were used. This research was carried out
in five stages presented in Figure 1.

Observation

Pre-Research

Initial Data Collection

Implementation of Learning Activities

Final Data Collection

Figure 1. Research Flow

The first stage in Figure 1, an observation aimed at
determining a suitable school as a place of research.
Observations carried out in schools using curricula used
are curriculum 2013, schools that are accredited A, as
well as schools that have adequate facilities and facilities
for conducting research. The sampling of the research
was done using the simple random sample technique,
after which the samples were taken randomly. The
research was conducted in the high school in the city of
Palembang. Then random samples were taken to
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determine the experimental group and the control
group. The experimental groups were divided into two
classes XI MIPA.

The second stage is pre-research which includes
instrument validation and testing of the instruments that
will be used. Instrument validation and testing are
carried out on 12th grade science students from three
public high schools in Palembang, namely five classes of
12 grade science students from SMA Negeri 3
Palembang, eight classes of 12th grade science students
from SMA Negeri 8 Palembang, and three classes of 12th
grade science students and one class of 12th grade science
students from SMA Negeri 10 Palembang. Empirical
validation is carried out to validate the validity of the
instruments for scientific argumentation skills and high-
level thinking skills that have been prepared. In
addition, a small-scale test of the learning
implementation plan and student worksheets is
conducted. This is done to determine and ensure that the
instruments developed in the study have good quality
and can produce valid and reliable data.

The third stage is the collection of initial data which
consists of pretest activities aimed at obtaining initial
data on scientific argumentation skills and high-level
thinking skills in both the experimental and control
groups on acid-base materials. The pretest for scientific
argumentation skills and high-level thinking skills was
conducted outside the learning activities on Tuesday,
January 11, 2023, and Wednesday, January 10, 2023.

The fourth stage is the implementation of learning
activities. The learning activities were carried out in four
classes as research samples, consisting of two
experimental classes science students using the
argument-driven inquiry learning model and two
control classes science students using the discovery
learning model. The learning activities in this study were
carried out on the subject of acids and bases, which were
divided into three meetings with an allocation of ninety
minutes for each meeting. In the first meeting, students
were given material on the development of acid-base
theory. In the second meeting, students were given
material on distinguishing acid-base pH and calculating
acid-base pH. In the third meeting, students were given
material on identifying acids and bases with natural
ingredients.

The fifth stage of this research is an activity to
obtain final data, which includes giving a posttest to
obtain the final scientific argumentation skills and high-
level thinking skills of students in both the experimental
and control groups after being treated with the learning
model. The posttest was conducted outside the learning
activities on Tuesday, January 24, 2023, and Wednesday,
January 25, 2023.
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The learning process in each group runs smoothly
with students who are active during the learning
process. The research began with pretest activities aimed
at finding out the initial argumentation skills and higher
order thinking skills of students in the control group and
experimental group before the learning process took
place. This research ended with a posttest activity given
after the learning process to determine students'
scientific argumentation skills after being given
treatment. This aims to determine the effect before and
after treatment on students' scientific argumentation
skills and HOTS in the experimental group and control
group and to determine the effect of applying argument
driven inquiry learning and conventional learning
applied by previous teachers. Apart from that, to find
out the effectiveness of implementing argument driven
inquiry learning to improve students' scientific
argumentation and HOTS skills in acid and base
material.

Table 2. Multivariance Analysis of Variance Test

Results

Test F Sig. Partial Eta
Squared

Hotelling's Trace 15.428 b 0.000 0.189

The learning is carried out by students who are
directed to follow a series of stages of the argument
driven inquiry learning model in accordance with the
Learning Implementation Plan with the help of student
worksheets (Sampson et al., 2015; Sampson & Gleim,
2009). The steps of the argument driven inquiry learning
model are presented in Figure 2.

Task Identification

‘ Tentative Argument Production

‘ Interactive Argument Session

‘ Reflective Discussion

‘ Investigation Report ‘

| Report Peer-Review

Figure 2. Steps of the argument driven inquiry learning
model

The first step is identifying the problem, where
students identify the problem and answer the questions
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that have been presented in the student worksheet. The
second step is data collection. Students develop an initial
claim in the form of a hypothesis formulation as a
temporary answer to a problem. The third step is
making tentative arguments, where students are trained
to analyze and process the data obtained, as well as
providing learning experiences for students to express
ideas that are relevant to chemical concepts based on the
data obtained. The next step is for students to conduct
an argumentation session through presenting the results
of the discussion. The group presenting will receive
input, rebuttals, suggestions or questions. Apart from
that, students are directed to discuss with their group
friends and teachers to revise or add further
investigation discussions so that other students have the
same understanding. After that, students are given the
opportunity to make reports and write conclusions on
student worksheets. Then, students give their group's
student worksheets to other groups at random for
review. Next, students are given more time to respond
and revise review from other groups, students can
collect student reports and worksheets.

Test results using Hotelling's trace sig value. < a=
0.05, then Ho is rejected and Ha is accepted, which
means that there is an influence of the two dependent
variables with each treatment and an effective
contribution which shows how much influence the
learning model has on the dependent variable. Based on
the results of the multivariate test analysis in Table 2, it
shows that Hotelling's trace sig. 0.000 < 0.05 then Ho is
rejected. So it can be concluded that there is an influence
of scientific argumentation skills and HOTS on students
in the experimental group who use argument driven
inquiry learning with students in the control group. The
effective contribution aims to find out the percentage of
influence of the argument driven inquiry learning model
on students' scientific argumentation skills and HOTS,
so it can be concluded that the percentage of effective
contribution of the argument driven inquiry learning
model on scientific argumentation skills and higher
order thinking skills is 18.9% in the large category. The
argument driven inquiry learning model is a learning
model that provides students with reflective learning
opportunities in scientific investigations so that they can
develop argumentation skills and higher level thinking
abilities (Kadayifci et al., 2012; Sampson et al., 2012).

Based on the analysis that has been carried out, it
shows that the results of the scientific argumentation
skills and higher order thinking skills of the
experimental group are higher than those of the control
group, the application of argument driven inquiry
learning shows better results compared to conventional
learning (discovery learning) applied by previous
teachers.
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Scientific Arqumentation Skills

Pretest activities are carried out before the learning
process begins to determine students' initial scientific
argumentation skills. according to research by Devi et al.
(2018) that students' achievement of argumentation
skills is influenced by students' initial knowledge
regarding the material presented. The following results
of the pretest and posttest of scientific argumentation
skills are presented in Figure 3.

90
80
70
60
50
40
30
20
10

0

Score

Posttest
83,08
78,26

Pretest
40,522
41,625

B Experiment

m Control

Figure 3. Scientific Argumentasi Skills Results

In Figure 3, it can be seen that the pretest score for
the control group students' scientific argumentation
skills was 41.63 and the experimental group score was
40.52. The pretest mean difference in scientific
argumentation skills between the experimental group
and the control group was 1.11. So it can be concluded
that students in the experimental group and the control
group have relatively similar scientific argumentation
skills. Furthermore, the posttest means score for
students' scientific argumentation skills in the control
group was 78.26. Meanwhile for students in the
experimental group it was 83.09. It can be concluded that
students' scientific argumentation skills have increased
in the experimental group and control group on acid and
base material. However, students in the experimental
group had higher scientific argumentation skills
compared to students in the control group with a mean
difference of 4.83. These findings are in line with
research by Setiawan & Jumadi (2023) states that
implementation of the argument-driven inquiry
learning model in science education enhances students'
understanding of a subject and improves students'
ability to solve problems, enabling them to confidently
construct arguments from various perspectives.
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Table 3. Test of Between Subject Results

Variable F Sig. Partial Eta
Squared

Scientific 20.230 0.000 0.132

argumentation skills

Higher order thinking 21.039 0.000 0.137

skills

The application of the argument driven inquiry
learning model in tentative and interactive
argumentation sessions gives students the opportunity
to improve their scientific argumentation skills.
Therefore, students' ability to argue or put forward
claims that are supported by data, accompanied by
warrants and backing is clearly visible at this stage.
Apart from that, this stage also provides an opportunity
for students to rebuttal other students' initial claims.
This is able to develop students' scientific argumentation
skills Ginanjar et al., (2015); Yahmin et al., 2020). This is
supported by Saracaloglu et al. (2011) stated that
training in making arguments supported by data has an
effect on improving students' skills in making
arguments.

Based on tests that have been carried out on the
pretest and posttest scores, it shows that there is an
increase in students' scientific argumentation skills in
both the experimental group and the control group.
Furthermore, to find out the effect of the scientific
argumentation skills of students who use the argument
driven inquiry learning model and students who use the
conventional learning model, it can also be seen from the
MANOVA follow-up test, namely the results of the
between subject effect test in Table 3. The results of the
test on students' scientific argumentation skills show
that the value is sig. 0.00 < a. So it can be concluded that
there is a significant influence on scientific
argumentation skills between students who use the
argument driven inquiry learning model and students
who use the discovery learning model. This finding is in
line with research by Siregar & Pakpahan (2020) which
states that the applied argument driven inquiry learning
significantly influences students' scientific
argumentation abilities because the argument driven
inquiry learning process includes investigation activities
through practicums thereby fostering students'
arguments in providing claims, interpreting the data
obtained, provide justification or reasons (warrants) as
well as refutation of different ideas from the class
discussion community during tentative and interactive
argumentation sessions.

In this study, the experimental group and the
control group both showed an increase in scientific
argumentation skills based on the pretest and posttest
scores that had been carried out, however for the
experimental class the increase was more significant
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than the control class. Increasing scientific
argumentation  skills by  obtaining effective
contributions, namely the partial eta squared value in
Table 3 which shows the acquisition of effective
contributions of 13.2% in the medium category. So it can
be concluded that chemistry learning by applying the
argument driven inquiry learning model has a more
effective influence compared to the control group which
uses the discovery learning model to improve the
scientific argumentation skills of class XI students on
acid-base topics. These findings are in line with research
by Ginanjar et al. (2015) & Kuki et al. (2023) which states
that the application of an argumentation-based learning
model is more effective in training and encouraging
students'  scientific = argumentation skills and
understanding of concepts. This is supported by the
opinion of Sampson et al. (2012) who stated that the
argument driven inquiry learning model is a learning
model that facilitates students to carry out scientific
investigations thereby helping students to develop
thinking skills by emphasizing the important role of
argumentation in generating the knowledge that
students have. When implementing the argument
driven inquiry learning model, students are also
required to evaluate other students. This aims to train
and encourage thinking skills in assessing the quality of
arguments and identifying weaknesses or deficiencies in
the arguments that have been made. This is supported
by Marhamah et al. (2017) which states that students
who are given the opportunity to revise research reports
that have been given feedback based on the results of the
reflective discussions carried out can improve because
students are not only able to argue but students can also
analyze other students' arguments.

Higher Order Thinking Skills

Students'initial higher order thinking skills (HOTS)
are measured through a test in the form of 10 multiple
choice questions and 2 essays which are arranged based
on indicators of higher order thinking abilities. Based on
the results of the analysis in Figure 4, it shows that the
average HOTS pretest result for students in the control
group was 42.36 and in the experimental group were
40.95. Based on the initial HOTS mean scores of students
in the control group and the experimental group, they
were not too different. Students experienced an increase
in HOTS in both the control group and the experimental
group. The mean HOTS posttest score in the control
group was 79.22, while the experimental group got a
mean score of 82.23. There was an influence on the mean
scores of the experimental group and control group
students after receiving treatment with a difference of
3.01. Therefore, it can be concluded that the HOTS of
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experimental group students is higher when compared
to the control group

90
80
70
60
50
40
30
20
10

0

Score

Posttest
82,228
79,225

Pretest

m Experiment 40,949

42,362

m Control

Figure 4. HOTS Results

The application of the argument driven inquiry
learning model in this research aims to increase students'
HOTS, especially in acid and base material. The skills
trained in applying the argument driven inquiry model
are scientific argumentation skills and HOTS. The steps
of the argument driven inquiry learning model enable
students to develop analytical skills in identifying
problems, making arguments as claims along with
backing and warrants. In peer review sessions, students
criticize each other's claims made by other groups
(Fadilah et al., 2020). All argument driven inquiry
learning processes that integrate claims are made to
support the development of student HOTS (Prayoga et
al.,, 2020; Syuzita et al., 2023).

Based on the tests that have been carried out, it
shows that there is an increase in student HOTS in both
the experimental group which uses the argument driven
inquiry learning model and the control group which
uses the discovery learning model. The results of the
increase are known from the pretest and posttest scores
in the descriptive statistical test results in Figure 4.
Furthermore, the testing carried out aims to determine
the effect of HOTS on students in the experimental
group who apply argument driven inquiry learning and
students in the control group which can be seen from the
MANOVA follow-up test, namely test of between
subject effect in Table 3. There is an influence of student
HOTS with a confidence level of 95% showing a sig.
0.000 < a. So it can be concluded that there is an influence
of HOTS on students who apply argument driven
inquiry learning and students who apply conventional
learning. This finding is in line with research by Dani
(2021) which states that there is a significant influence on
the use of the argument driven inquiry learning model
on HOTS. The instructional impact in this research is so
that students can improve HOTS in solving a problem.
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The application of argument driven inquiry
learning is more effective in increasing students' HOTS
in the experimental group compared to the control
group. Testing the increase in HOTS for students who
apply argument driven inquiry learning can be seen
from the partial eta squared value in Table 3 showing the
effective contribution of argument driven inquiry
learning is 13.7% in the medium category. This is
supported by what Fakhriyah et al. (2021) Argument
driven inquiry learning which emphasizes the
importance of scientific argumentation in improving
higher order thinking skills, so that training students'
HOTS which involves logical reasoning processes, has
clear perception, and develops thinking skills. At the
problem identification stage, students are also asked to
express and make decisions in dealing with existing
problems. The argumentation session is a very
important part of improving HOTS because through
tentative and interactive argumentation activities, a
person's critical thinking develops. This is in line with
research by Demircioglu & Ucar (2015) which states that
the argumentation stage activities involve providing
comments and suggestions to each other on reports that
have been prepared, as well as providing assessments
between friends. All of these processes will stimulate the
development of students' thinking skills.

Conclusion

Based on the results of research, data analysis and
discussion, it can be concluded that there is an influence
of the argument driven inquiry learning model on
students' scientific argumentation and HOTS skills on
acid-base topics and has an effective contribution of
18.90% to improving scientific argumentation skills and
higher order thinking skills. Meanwhile, the scientific
argumentation skills were 13.2% due to the activities of
identifying problems, making tentative arguments,
conducting interactive argumentation sessions with
debates, making investigation reports, double-blind
peer reviews, and revising reports on the results of
investigations, and the ability high level thinking was
13.7% due to activities identifying problems, generating
data through experimental activities, temporary and
interactive argument sessions, and double-blind peer
reviews by providing comments, suggestions and
criticism during the learning process.
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