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Abstract: The inquiry learning model is a model that facilitates the construction of 
students' scientific knowledge which can also improve students' argumentation skills. 
According to several research results, inquiry-based learning has proven to be effective 
in improving scientific argumentation skills because in the learning process students are 
directed in investigative activities to find scientific evidence as a basis for scientific 
argumentation. By considering the student learning process, the aim of this research is to 
describe whether the use of three types of inquiry learning models can teach fluid 
material and influence the student learning process, one of which is students' 
argumentation abilities. This research method uses mixed method triangulation. The 
instruments used were interview questionnaires and argumentation tests. The data 
obtained was then analyzed using simple statistical tests and N-gain scores. Interview 
data was analyzed to find out clarification of students' answers. The research results of 
the inquiry learning model were successful in developing argumentation skills, namely 
the n-gain score resulted in the use of the structured inquiry learning model gaining 0.88, 
the guided inquiry learning model 0.84 and the open inquiry learning model 0.74. 
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Introduction  
 

Learning science and literacy in tertiary institutions 
can help students become productive and responsible 
(Sato et al., 2016). Universities are responsible for 
achieving this goal and the role of lecturers is very 
important in learning. Many lecturers still regard 
students as rather simple thinkers. This is wrong 
thinking. If students are guided properly, students can 
think precisely and abstractly (Hwang et al., 2023). 
Therefore, lecturers are required to apply learning 
models that are considered suitable to help students to 
build scientific knowledge with accompanying abilities 
such as predicting and analyzing. Education 
practitioners are now experiencing a shift from the 
previous learning model to a learning model that 
actively engages students using problems in everyday 
life (Buchanan et al., 2016). The use of learning models 
assists lecturers in conveying material to students so that 
students are able to explain phenomena and encourage 

the development of their own argumentation skills. 
Because there is a relationship between the acquisition 
of knowledge during the learning process (Moutinho et 
al., 2013). So we need a learning model that can provide 
opportunities for students to research, explore, 
collaborate, make choices and imagine.  

Based on the explanation above, the inquiry 
learning model can be chosen in conveying material that 
gives students opportunities to explore, because the 
inquiry learning model is a category of investigative 
approach in the learning process (Damşa & Nerland, 
2016) and as learning that allows students to experience 
the process of generating new knowledge (Zeivots et al., 
2023). The inquiry learning model uses problems in 
complex everyday life (Yuliati et al., 2021). Although the 
inquiry learning model may have been considered to 
have been carried out in the twentieth century and the 
inquiry learning model is not a new phenomenon in 
education, teachers believe that everyone must strive to 
develop themselves in a sustainable manner until 
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excellence is achieved. So that the inquiry learning 
model is still believed to be able to activate students in 
the classroom (Tan, 2016). The purpose of the inquiry 
learning model is to position students as creators of new 
knowledge and meaning through exploration of the 
learning process (Shea et al., 2022). 

The inquiry learning model is a learning model that 
uses questions to encourage the thinking process, build 
knowledge, is student-centered, students are 
responsible for their learning, and focuses on learning 
(Lin et al., 2023). The inquiry learning model varies in 
conveying material to students, namely in a 
demonstrated, structured, guided and open inquiry 
(Llewellyn, 2013). In demonstrated inquiry, the lecturer 
conducts an experiment and presents the results of the 
experiment in front of students, and structured inquiry 
activities are the lecturer giving questions related to 
everyday life problems in relation to learning material 
then students investigate the problems presented by the 
lecturer through specified procedures, and students are 
given an explicit step-by-step guide at each stage, 
leading to a predetermined outcome. Students are 
involved through hands-on investigation and develop 
skills such as making observations, proposing 
hypotheses, collecting and analyzing data, drawing 
conclusions, and finding solutions. However, students 
do not acquire the ability to think independently 
because in structured inquiry, questions, processes and 
results are known beforehand. 

In guided inquiry, the lecturer gives questions 
related to the problems of daily life in relation to the 
learning material then students investigate the problems 
independently presented by the lecturer through 
specified procedures, work collaboratively, and decide 
on the process to be followed and the solution to be 
targeted. The results are not known by the lecturer. In 
guided inquiry, lecturers provide questions and 
investigative procedures to students to reduce errors in 
the investigation process. Students lead the 
investigation process, and are involved in decision 
making from the data collection stage, and conclusions 
(Vishnumolakala et al., 2017). 

Open inquiry is the most complex level of inquiry 
learning, the lecturer defines the knowledge framework 
in which the investigation will be carried out, but 
students can choose a variety of questions and 
investigations designed or selected by students. So that 
students are involved in continuous decision making at 
each stage the process of open inquiry, starting from the 
stage of finding interesting phenomena to investigate. 
Open inquiry simulates and reflects the types of research 
carried out by scientists, and demands higher-order 
thinking skills (asking questions, designing 
experiments, critical and logical thinking, reflection). 

Students participate in inquiry being open shows 
responsibility for determining the objectives of the 
investigation and the questions to be investigated as a 
scientist (Zion & Mendelovici, 2012). The role of students 
is closely related to lecturers' efforts to facilitate 
students. Open inquiry does not separate the learning 
process, but creates a learning community for lecturers 
and students for the success of the inquiry process 
(Rodríguez et al., 2019). 

In the investigation process, students' skills in 
drawing conclusions as a decision from the available 
information based on this fact are argumentation skills. 
When faced with problems related to socioscientific 
issues, students submit claims based on data, scientific 
concepts, experiences and also opinions (Tang, 2022). 
Scientific argument puts forward criteria for the 
construction and evaluation of scientific knowledge, 
which are often mediated by technical terms such as 
claim, evidence, refutation, and reasoning. 

In developing scientific argumentation skills, the 
learning approach used should give students more 
opportunities to construct and critique explanations or 
arguments about natural phenomena as part of the 
inquiry process. Empirical research shows that much of 
inquiry-based learning not only improves students' 
skills to develop and critique arguments, but also 
enhances conceptual understanding (Katchevich et al., 
2013; Muntholib et al., 2021). On the other hand, 
implementing inquiry-based learning can also improve 
students' scientific argumentation skills (Muntholib et 
al., 2021; Stanford et al., 2016). The purpose of this study 
was to describe whether the use of three types of inquiry 
learning models integrated into interventions can teach 
fluid material and influence student learning processes, 
especially in scientific argumentation skills (structured, 
guided and open). 

Research on inquiry learning models using three 
types of structured inquiry learning, guided inquiry 
learning models and open inquiry in improving 
scientific argumentation skills in fluid material is 
important because scientific argumentation skills are 
one of the high-level thinking skills needed in the era of 
globalization (Frey et al., 2015). Scientific argumentation 
skills can help students to develop conceptual, critical, 
creative and reflective understanding of scientific 
phenomena (Fakhriyah et al., 2022). The use of fluid 
material is because it is a complex and abstract material, 
so it requires in-depth understanding and broad 
application. Fluid material is also related to various 
social, environmental and technological issues that are 
relevant to everyday life. The inquiry learning model is 
a learning strategy that can develop students' scientific 
argumentation skills, because this model emphasizes the 
process of investigation, observation, data collection, 
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hypothesis testing, and conclusions based on evidence 
and scientific reasoning (Urdanivia Alarcon et al., 2023).  

 

Method  
 

The research method used is mixed methods, 
namely the triangulation method by combining 
quantitative and qualitative methods simultaneously. In 
this study, quantitative and qualitative data were 
collected simultaneously, without giving greater 
meaning to one of them. Participants were students of 
the Science Education Study Program at Unesa with the 
number per class consisting of 20 students with a total of 
60 students. Each class is carried out with different 
inquiry learning models, namely structured inquiry 
learning models, guided inquiry learning models, open 
inquiry learning models. The learning process with fluid 

material is carried out for 3 hours of lessons with three 
face-to-face meetings in 1 semester. The instruments and 
data collection used were the pretest and posttest of 
fluid material with a total of 4 open-ended questions 
with the aim of analyzing scientific argumentation skills. 
Lastly, interviews were conducted to clarify participants 
from the pretest and posttest answers to analyze the 
consistency of scientific argumentation skills and the use 
of inquiry learning models. The fluid material questions 
and interview questions have been validated. The 
research procedure is as follows. 

 

 
Figure 1. The research design is based on the 

triangulation method 
 

Result and Discussion 
 

The triangulation method results in the collection of 
various types of quantitative data (through pretest and 
posttest), and qualitative data (through interviews). 
Data collection is in accordance with the research 
objectives which are analyzed more deeply. Thus, the 
analysis and discussion of data is organized into three 
different sub-sections: development of student 
argumentation skills; assessment of the typology of 

inquiry learning models; and the importance of learning 
models in conveying the material. For each of these 
subsections, which contribute to the achievement of 
objectives, data is collected through different 
instruments, described previously in the research 
methods section: pretest, posttest and interviews for the 
analysis of students' scientific argumentation skills 
development, for the assessment of the typology of 
inquiry learning models and for analyzing the 
importance learning model in conveying the material. 

 
Development of Student Argumentation Skills 

The results of developing argumentation skills 
using the question indicator rubric (pretest and posttest 
scores based on the number of students and the level of 
5-sound understanding, 4-partial understanding, 3-
incorrect understanding, 2-no understanding, 1-no 
response) are as follows: 
The class with the lecturer's treatment conveys fluid 
material using a structured inquiry learning model as 
follows 
 
Table 1. Pretest and Posttest with Structured Inquiry 
Learning 
Question Pretest Posttest 

1 2 3 4 5 1 2 3 4 5 

1 5 10 5 0 0 0 0 0 1 19 
2 5 10 5 0 0 0 0 2 8 10 
3 5 11 4 0 0 0 0 2 6 12 
4 5 10 5 0 0 0 0 1 1 18 

 
The class with the lecturer's treatment conveys fluid 
material using the guided inquiry learning model as 
follows. 
 
Table 2. Pretest and Posttest with Guided Inquiry 
Learning 
Question Pretest Posttest 

1 2 3 4 5 1 2 3 4 5 

1 5 10 5 0 0 0 0 2 3 15 
2 2 13 5 0 0 0 0 2 9 9 
3 5 10 5 0 0 0 0 2 6 12 
4 4 11 5 0 0 0 0 2 3 15 

 
The class with the lecturer's treatment conveys fluid 

material using the open inquiry learning model as 
follows. 
 
Table 3. Pretest and Posttest with Open Inquiry 
Learning 
Question Pretest Posttest 

1 2 3 4 5 1 2 3 4 5 

1 3 12 5 0 0 0 0 4 7 9 
2 4 10 6 0 0 0 0 5 7 8 
3 6 10 4 0 0 0 0 2 9 9 
4 3 12 5 0 0 0 0 4 7 9 
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Then interviews were recorded and transcribed to 
ensure objectivity and facilitate data analysis. One of the 
objectives of this interview is to understand whether the 
change in answers is caused by the content discussed 
during the lesson. Questions for the following students: 
Did the fluid material discussed in class affect the 
change in your answer?; Does the lecturer in conveying 
fluid material in learning allow you to understand fluid 
material so that you change your answers?.  

 
Alternative posttest answers for student A 
 

 
Figure 2. Alternative posttest answers for student A 

 
Based on the student's work, the student has 

answered according to the question in the form of a 
claim, which is a statement submitted to be accepted as 
truth, data is a fact used as evidence to support the claim, 
warrant is a statement that explains the relationship 
between the data and the claim (Epinur & Minarni, 
2023).  Backing is additional support for a warrant, 
qualifiers are the strength given to a warrant which can 
be in the form of words, such as: mostly, usually, always, 
or sometimes, rebuttal or refutation, namely arguments 
refuting a claim, data and warrant, even though there 
are incorrect answer (Syuzita et al., 2023). 
Argumentation skills are the ability to present and 
evaluate claims based on evidence and scientific 
reasoning, so students provide answers using 

conceptual, critical, creative and reflective 
understanding of scientific phenomena (Setiawan & 
Jumadi, 2023). 

The ability to argue to express cause and effect 
relationships is reflected in students' answers, that is, 
students can answer correctly, describe a logical and 
systematic flow of thought, using good and correct 
language. The student's ability to argue is actually 
already owned by the student within himself. This 
ability is not yet used to being honed by students, 
possibly due to the learning carried out so far, namely 
conventional learning such as lectures and discussions 
which are still dominated among teachers, so that 
students are less accustomed and trained in expressing 
opinions, constructing ideas that exist within students 
(Seprianingsih et al., 2017). Students are still not free to 
express their ideas to solve problems between concepts 
and facts in the field, so appropriate learning is needed 
to improve argumentation skills (Hosbein et al., 2021). 

The opinions of students differ for each class that 
uses a structured inquiry learning model as follows, 
fluid material in class influences the answers, because 
the learning process students carry out experiments and 
work procedures are provided by the lecturer, but data 
processing and presentations are carried out by 
students, so the lecturer always guides in learning 
process. While the class that uses the guided inquiry 
learning model is as follows, the fluid material in class 
affects the answers, because the learning process of 
students carries out experiments given by the lecturer 
but in the learning activities the lecturer does not help in 
designing investigations, so that in answering questions 
on argumentation skills some are not sure of the truth. 
For classes that use the open inquiry learning model as 
follows, the fluid material in class does not affect the 
answers much, because the lecturer only gives problems 
and asks students as scientists to solve them on their 
own, this causes doubts in answering the questions. 
Clarification of questions, each student answered the 
same according to the final result (posttest). 

The data above needs to be analyzed in more depth 
to find out whether there are differences in pretest and 
posttest student results in this study. For this purpose, 
we start with a simple statistical analysis of the mean 
and standard deviation across the two tests, as follows. 

 
Table 4. Student Results (Pretest and Posttest) 
Treatment Pretest Standard 

Deviation 

Posttest Standard 
Deviation 

Structured 
Inquiry  

24.04 16.74 91.25 13.36 

Guided 
Inquiry  

26.25 15.77 88.44 15.87 

Open 
inquiry  

26.25 16.17 81.25 18.19 
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Based on table 4 data, the average posttest results 
are higher than the pretest. This data is to confirm an 
increase in student argumentation skills in fluid 
material. In order for this information to be relevant, an 
n-gain test is carried out, which is obtained as follows. 

 
Table 5. N-gain Score Results 
Treatment Pretest Posttest N-gain Category 

Structured Inquiry  24.04 91.25 0.88 High 
Guided Inquiry  26.25 88.44 0.84 High 
Open inquiry  26.25 81.25 0.74 High 

 
The results of the n-gain score test showed that the 

posttest data showed a significant increase in student 
results. This shows that students develop their 
argumentation skills on fluid material. 
 
Evaluation of Typology of Inquiry Learning Models 

Based on the results collected (student opinions 
about the treatment of the three types of inquiry learning 
models) to assess learning models that encourage more 
meaningful learning. There is a difference in the results 
between the treatment of the structured inquiry learning 
model, the guided inquiry learning model and the open 
inquiry learning model, even though the results of the n-
gain test are all in the high category, there is an increase 
in posttest results. The highest score is for students who 
receive structured inquiry learning model treatment, for 
reasons students are given clear guidelines that they 
must follow, then submit an investigation report. The 
inquiry report is written in the form of a scientific work, 
with a theoretical introduction, detailed methods, tables 
of data collected by students and discussion of the 
results (Gültepe & Kılıç, 2021). Students who carry out 
practicum activities, methods for collecting and 

analyzing data, building hypotheses, and drawing 
conclusions. Students also become able to do scientific 
research. The role of the lecturer in this learning model 
emphasizes related substantive knowledge in 
combination with procedural knowledge (Weiss et al., 
2022). 
 
The Importance of Learning Models in Delivering Material  

In today's era, there is no doubt that learning by 
inquiry is an important step in developing a 
scientifically literate, critical, logical, and creative society 
(Spernes & Afdal, 2021). The advantage of the inquiry 
process in an environment such as a school, is 
preparation for a modern way of life with many aspects 
of dynamism, entrepreneurship, teamwork and 
metacognitive thinking. Critical and logical thinking 
plays an important role in the inquiry process and 
develops scientific argumentation skills (Falk et al., 2013; 
Gültepe & Kılıç, 2021). The inquiry learning model is 
carried out to emphasize gradual experiences through 

the inquiry process. Improving the use of appropriate 
inquiry learning models in delivering material will be 
beneficial for students. This learning model facilitates 
student scientific skills, develops and improves scientific 
knowledge and strengthens student understanding 
(Siregar & Pakpahan, 2020). The right learning model as 
a means of the learning process makes students have 
argumentation skills that are able to support and 
evaluate ideas to understand problems and knowledge 
(Walker & Sampson, 2013). 
 

Conclusion  

 
This research is to develop argumentation skills by 

processing it with a structured inquiry learning model, 
a guided inquiry learning model and an open inquiry 
learning model and this analysis has limitations. These 

three inquiry learning models were developed and 
adapted to the research sample. All students actively 
participated in this activity, they asked questions and 
debated about the material being taught. Interview 
analysis resulted in the conclusion that the inquiry 
learning model was successful in developing students' 
argumentation skills. 
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