
 

Available online at: http://journal.uny.ac.id/index.php/jipi 
 

Jurnal Inovasi Pendidikan IPA, 11 (1), 2025, 284-295 
 

 

This is an open access article under the CC–BY-SA license. 

https://doi.org/10.21831/jipi.v11i1.76900  

Evaluating Argumentation Skills: Science Literacy and Scientific Approach 

in Junior High School   

 
Nely Andriani1*, Supardi2, Evelina Astra Patriot3, M. Aswa Azhari4, Ayu Diah Florentina5 

1,2,3,4,5Universitas Sriwijaya, Indralaya, Indonesia  
* Corresponding Author. E-mail: nely_andriani@fkip.unsri.ac.id 

 

Received: artikel dikirim; Revised: artikel revisi; Accepted: artikel diterima 

 

Abstract: This research aims to enhance students' argumentation skills at the junior high school level by 
implementing science learning based on scientific literacy. This research uses a quasi-experimental design 

with a quantitative descriptive method. The instruments used were (1) an essay test with an instrument in the 

form of scientific argumentation description questions with as many as six items and (2) an interview with 
the teacher about the science learning process in the classroom. To measure students' argumentation skills 

refer to the Toulmin Argumentation Pattern (TAP) argumentation skills indicators. This research used a 
sample of one of the junior high schools in Muara Enim District. The result shows student’s argumentation 

skills are still in level 1 with 58,1% as a weak category, level 2 with 30,95 % as a weak category, and level 

3 with 10,95%. The teacher through interview sessions explains that the students' argumentation skills are 
lacking because they are affected by low confidence and nervousness. When learners are asked, learners 

give short answers which cannot provide the right sentence to explain something Learners are accustomed 
to using local language in expressing opinions and have not been able to express argumentation orally in 

the form of organized sentences. Based on these findings, further research needs to be done on the application 

of appropriate learning models that can train students' argumentation skills. 
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INTRODUCTION 

The 21st-century era makes the development of the world increasingly fast and complex. These 

changes aim at improving the quality of life of modern society. The 21st century is also characterized 

by the massive transformation from agricultural to industrial and knowledge societies (Kim et al., 2019). 

The tight challenges faced by society require a paradigm shift. The education system can provide 21st-

century skills that learners need to face every aspect of global life (Cai & Gut, 2020). From various 

studies on the concept and characteristics of 21st-century education, it inevitably becomes a demand as 

well as a big challenge for teachers in their teaching management. The provision of quality science 

education will have an impact on the development of a country. Science education depends on the 

learning used in each country (York et al., 2019). Through science education, students can engage with 

the effects of science on daily life and students' role in society. By applying science concepts in science 

education, Indonesian students are expected to be able to solve problems in real life in the 21st-century 

era. Scientific literacy is one of the learning implementations in the 21st century. Given the importance 

of science literacy, it is essential to educate learners to have science literacy, which is a primary goal in 

any science education reform. Scientific literacy plays a crucial role in shaping individuals who are not 

only knowledgeable about science but also capable of applying scientific principles in their daily lives, 
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contributing to informed decision-making processes, and actively engaging in discussions related to 

science and technology (Windyariani & Amalia, 2019).  

Based on preview observation, grade VII students in South Sumatra must improve in solving 

science literacy questions for physical content. An average of 46.4 on a scale of 100 was obtained. This 

weakness is caused by the limited ability to express thoughts in writing, the need to be more accustomed 

to connecting available information, weak basic science concepts and scientific reasoning skills, and the 

inability to build appropriate arguments about how they relate to everyday life (Anita et al., 2021). 

Osborne et al. (2016) show that students can explain some physical phenomena well, but they cannot 

argue well when asked more in-depth questions. The learning system refers to 21st-century learning, 

namely the ability to think critically, solve problems, collaborate, and communicate (Atiş Akyol, 2023; 

Kim et al., 2019). These abilities can be achieved through well-prepared learning. The main component 

of the learning process is involvement in various important aspects, including formulating questions, 

describing mechanisms, and building arguments. One of these components is that students must have 

good argumentation skills. Lestari et al., (2024) argue that students' argumentation skills are essential 

for analysis. Argumentation can help students express an opinion based on facts, reasons, and evidence 

and evaluate and justify information from various sources in drawing conclusions (Cho & Jonassen, 

2002; Arsyim et al., 2022). Argumentation skills not only focus on the components of argumentation 

being investigated but also adapt to significant topics and learning materials. 

Argumentation skills can train students to use their thinking skills. Pratiwi et al., (2019) explain 

that argumentation skills have an essential role in improving students' critical thinking patterns so that 

they can add a deep understanding of an idea.   Science teaching emphasizes that students should have 

argumentation skills (Prabaningrum & Waluya, 2020). In addition, argumentation skills are essential to 

develop in science teaching to improve students' thinking and understanding of the material studied. The 

argumentation-based teaching process can encourage students to provide appropriate facts, data, and 

theories to support claims about a problem (Sakai et al., 2020). 

The scientific approach to improving argumentation skills among students has gained significant 

attention in educational research. This approach emphasizes the importance of structured learning 

environments that foster critical thinking and reasoning abilities through various pedagogical strategies. 

A notable method is the Argument-Driven Inquiry (ADI) model, which has been shown to enhance 

students' scientific argumentation skills effectively. Research indicates that the ADI model improves 

argumentation skills and promotes critical thinking, particularly among junior high school students 

studying topics such as light (Nazila et al., 2019). This model encourages students to engage in scientific 

discourse, thereby facilitating a deeper understanding of scientific concepts. 

The implementation of socioscientific issues (SSI) debates has been found to significantly 

enhance undergraduate students' argumentation skills. By engaging in debates on relevant topics such 

as global warming and genetically modified organisms, students are provided with opportunities to 

develop their argumentation skills in a context that mirrors real-world scientific discussions (Martini et 

al., 2021). This aligns with findings that suggest structured argumentation activities can lead to improved 

reasoning and conceptual understanding in science education (Venville & Dawson, 2010). 

Learners' argumentation skills are important for analysis. Argumentation can help learners 

express an opinion based on facts, reasons, and evidence and can evaluate and justify information from 

various sources in the conclusion (Pols et al., 2023). Argumentation skills focus on the components of 

argumentation that are investigated and adapt them to significant topics and learning materials. Research 

related to argumentation skills that have been carried out include the research on argumentation skills 

of high school students on Hooke's law material (Sakai et al., 2020), argumentation skills by showing 

evidence of arguments, counter-arguments, and rebuttals (Bansal, 2021), the application of Team Group 

Tournaments and argumentation skills (Palines & Ortega-Dela Cruz, 2021), the argumentation skills of 

junior high school students in Indonesia (Amala et al., 2023), and argumentation profiles on biological 

wealth material (Nufus et al., 2021).   

The integration of argumentation skills with scientific approaches in science teaching is crucial 

for enhancing students' scientific literacy (Topalsan, 2020). Teaching argumentation skills as part of 

scientific inquiry is essential for enhancing students' scientific literacy abilities (Purnomo et al., 2023; 

Topalsan, 2020). Argumentation in science classrooms is desirable as it fosters critical thinking, 

communication skills, and scientific reasoning, ultimately contributing to scientific literacy (Cavagnetto, 

2010; Hand et al., 2021; Wilson et al., 2024). Based on the urgency above, the researchers are interested 
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in analyzing the argumentation skills of high school students through the application of a scientific 

approach to science literacy. This research was conducted to obtain data in the form of students' 

argumentation level on magnetism material. 

 

RESEARCH METHOD 

This research was conducted using quantitative research and the quasi-experimental method. It is 

a single treatment design (one-shot case study) on a group of subjects with treatment (X) and then an 

observation (O) (Ishtiaq, 2019). It produces quantitative data on the achievement of students' 

argumentation skills in science subjects, especially physics and magnetic material, through the science 

learning approach based on the scientific approach. It was conducted during the odd semester of the 

2023/2024 school year at one of the state junior high schools in Muara Enim Regency, South Sumatra 

Province, Indonesia. The target population was all students in grade IX, and the sample consisted of   27 

students who had above-average abilities established using the purposive sampling technique. 

 

Research Instrument 

The instrument used in the data collection is a scientific argumentation description test containing six 

questions. The description questions given are constructed based on indicators of argumentation skills 

using Toulmin's Argument Pattern (TAP) model which consists of six components (Andriani et al., 

2023; Anita et al., 2021). The test questions given have gone through the validation stage by two material 

experts, who are lecturers of physics education. The result of reliability is 0.87, which is in a high 

category. Besides using a test, the data collection also was conducted through interviews with open-

ended questions to the seventh-grade teachers about the learning process carried out during learning 

activities. To measure the argumentation ability of students refers to the indicators of argumentation 

ability of Toulmin Argumentation Pattern (TAP). The argumentation skill score rubric consists of five 

levels and is presented in Table 1 below. 

 

Table 1. Argumentation Skill Level 

Level Component Category 

1 Claim Only provide good claims 

2 Claim and Data Provide good claims and data 

3 Claim, Data, and Warrant Provide claims, data, and guarantors   

that are good 

4 Claim, Data, Warrant, 

and Backing 

Provide claims, data, guarantors, and good 

support 

5 Claim, Data, Warrant, 

Backing, Qualifier, and 

Rebuttal 

Provide good claims, data, guarantors, supporters, 

and quality and/or exclusions 

 

Data Analysis 

The collected data was processed using various analytical methods. The data were presented as a 

description or explanation of the results and students' argumentation skills. Then, the data were grouped 

or categorized in the argumentation ability rubric according to the level of argumentation ability 

adaption by Amiruddin et al. (2023) as shown in Table 2 below. 

Table 2. Categories of Argumentation Determination Mastery Level  

Mean Score (%) Mastery Level 

80.00 – 100.00 Excellent 

60.00 – 79.99 Good 

40.00 – 59.99 Moderate 

20.00 – 39.99 Weak 

0.00 – 19.99 Very Weak 

 

The criteria for students' argumentation skills were analyzed and adjusted to the level that described the 

quality of students' argumentation in working on questions in the form of percentages. The percentage 
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of students' argumentation ability at each level of students' argumentation ability follows the results of 

the description questions that have been carried out as follows: 

Percentage(%) =
Data amount of argumentation level

All of data amount
x100%      (1) 

FINDINGS AND DISCUSSION 

Analysis of Argumentation Skills on Magnetism Material  

The level of students' argumentation skills was grouped based on the categories according to Table 2. 

The grouping categories were calculated one by one from each student's answer as shown in Table 3 

below. 

Table 3. Level of Argumentation Skills by TAP Model 

Sub-Matter Test Number 
Category 

Level 1 Level 2 Level 3 Level 4 Level 5 

Properties of magnetism 

Magnetic lines of force 

1 7 15 5 0 0 

2 10 12 7 0 0 

Earth magnetism magnet 

applications 

3 11 10 4 2 0 

4 20 5 2 0 0 

Making magnets materials 

become magnetic 

5 4 12 5 6 0 

6 10 7 4 6 0 

Table 3 shows the variations in the category of argumentation levels of students after getting 

science learning through a science literacy approach carried out for four face-to-face meetings in class. 

For Question 1, with the sub-matter of the magnetic properties of magnetic lines of force, 25% of 

students could answer with level-1 argumentation. In comparison, 55% of students could answer it with 

level-2 argumentation, and only 18% of students could answer it with level-3 argumentation. For 

Question 4, only 7% of students could provide arguments with good data claims and guarantors at level 

3, while 74% could only offer good claims. The highest argument achievement at level 3 is shown 

through the results of the argument claim on the question of making magnets through materials that have 

magnetic properties. As many as 22.22% of students could provide arguments through good data and 

guarantors. In general, this result certainly shows that in each problem no students can give good claims, 

data, guarantors, supporters, quality, and exceptions through the given sub-material. Formula 1 

calculates the percentage of students' argumentation skills for each component. Figure 1 provides an 

overview of the calculation results. 

 

Figure 1. Level of Student’s Argumentation Ability according to the Components of Toulmin's 

Argument Pattern (TAP) Model 
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The level of student ability represented in Figure 1 shows that the students who provide only good claims 

to answer questions about the magnetism of earth magnet applications have an achievement of 74%. 

This shows that the students have difficulty providing supporting data, guarantors, and good quality for 

the quality of arguments at higher levels. Achievement of level 4 did not appear in Questions 1, 2, and 

4. However, for Questions 3, 5, and 6, students could reach level 3 to provide claims to Question 1. This 

achievement is supported through the application of science learning through a science literacy 

approach. The stages of science literacy learning through the contact stage, namely the teacher raises 

issues and problems that exist in society or explores various events that occur around and relates them 

to the magnetic material being studied. This stage provides students with opportunities to search through 

references that support each other and the latest (Fasha & Sopandi, 2024). The various qualities of 

argumentation written by students show the classification of criteria based on the level of argumentation 

shown in Table 4 below. 

Table 4. Measurement Results of Argumentation Ability Components Using the Mastery Level 

Argumentation Determination Table 

Argumentation Skills 

Level 
Percentage Mean Score (%) Mastery Level 

Level 1 38.3 % 40.00 – 59.99 Weak 

Level 2 37.7 % 20.00 – 39.99 Weak 

Level 3 16.7 % 0.00 – 19.99 Very Weak 

Level 4 8,6 % 0.00 – 19.99 Very Weak 

Level 5 0% 0.00 – 19.99 Very Weak 

The quality of argumentation through student answers is classified from level 1 to level 4. In this class, 

the mastery level is still in the weak category, indicating that students still have weak claims and, based 

on data or data conclusions at level 2 which are relevant to Ika Noviyanti et al. (2019), there are 

limitations in supporting claims in the use of data. Students provide only limited arguments and warrants 

based on theories, principles, and laws without refutation. The interpretation of students' answers to 

problem-solving is shown in the description below.  

 
Examples of student answers at each level: 

Level 1: Yes, I agree with the statement.  

Level 2: Yes, I agree with the statement that the magnetic properties are not lost.   

    cut into small pieces. 

Level 3: Yes, I agree with the statement that if a magnet is cut into small parts, it will still have magnetic 

properties, because the elementary magnets are neatly arranged so that even though they are 

cut, they still show magnetic poles. 

This statement could easily be answered by the students because, during the learning process, they 

conducted experiments by cutting bar magnets into small pieces so that they saw firsthand how their 

magnetic properties did not change even though they were cut. Cutting does not separate the two 

magnetic poles.  The students could answer with appropriate arguments, directly explaining why this 

was so and reasons relevant to the nature of magnetism. They found it difficult to express arguments 

using their language.  

 

Examples of student answers at each level: 

Question 1 (The nature of magnetism) 

 Do you agree that if a magnet is cut into smaller pieces, it will still have magnetic properties? 

Question 2 (Magnetic lines of force and magnetic pole interaction) 

 Look at the picture of the magnet above, what is the direction of the magnetic lines of force at each 

pole? Relate it to the interaction of similar and dissimilar magnetic poles! 
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Level 1 : The magnetic lines of force at each pole show different directions. Similar poles will 

repel and dissimilar poles will attract.  

Level 2 : The magnetic lines of force are curved lines that emerge from the north pole of the 

magnet and curve towards the south pole of the magnet. Poles that are similar will 

repel and poles that are not similar will attract.  

Level 3 : The magnetic lines of force at each pole show different directions and do not 

intersect each other. The magnetic lines of force are denser at the ends of the magnet, 

indicating that the greatest magnetic force is located at the ends of the magnet.  

The students could answer according to what they saw because they experimented using magnets and 

iron powder. The pattern of magnetic lines of force was already formed, making it easier to claim the 

answer (Andriani et al., 2018, 2023). Difficulties arose when presenting arguments and explanations. 

The students could not connect with the concept of charge at the ends of the magnet. So that there was 

a repulsive force on similar poles and an attractive force on poles of different types.  

 

Examples of student answers at each level: 

Level 1  : There is a deviation due to the presence of earth magnetism. 

Level 2   : There is deviation at the compass tip due to the influence of the earth's magnetism. 

Level 3   : There is a deviation in the compass tip due to the influence of the earth's magnetism.  

The location of the earth's magnetic poles is not exactly at the poles of the earth 

because the earth rotates towards the sun.  

Level 4 : Because the direction of the compass needle always coincides with the direction of 

the Earth's magnetic lines of force, the direction formed by the compass needle in 

various places on the Earth's surface is always different. The difference can occur in 

both horizontal and vertical directions. 

The students conducted experiments directly using a compass needle and saw the tip of the compass 

needle showing a certain direction. The compass needle always points north and south. 

 
Student answers at level 1: The working principle of the maglev train is to utilize repulsive force.  

Students answered this question based on what they read in the book. The maglev train was new to them, 

as all they had seen so far was a regular train going through the station near their school. They could not 

imagine a train that could levitate. They could not give the correct argument because the right was far 

from the conditions in their environment. This shows the need for contextualized learning for students. 

If there are things outside the environment of students' lives, teachers need to provide media that can 

bring real examples into the classroom.  

 
Examples of student answers at each level: 

Level 1 : Making ferrous metal into a magnet by rubbing it with a permanent magnet with the   

  direction of rubbing in the same direction  

Level 3 :  Iron that was not a magnet can be made into a magnet by rubbing the iron with one 

end of a fixed magnet. The direction of rubbing is made in the direction of the 

Question 3: A compass has the function of determining or knowing the direction and degree of a 

map area. The compass always shows the north and south directions. If we look at the position of 

the needle on the compass, it is slightly tilted at a certain angle. Why is the position of the compass 

needle slightly tilted and not exactly at the north pole and south pole? Give an explanation. 

Question 4: Maglev trains are better known as flying (magnetically levitated) trains. It is called a 

flying train because the tracks are not attached. It flies approximately 10 mm above the tracks. Super 

fast maglev trains traveling up to 650 km/h, will not fall and derail. Analyze the concept of 

magnetism contained in the maglev train. 

Question 5: Through an experimental design, you have to make a magnet with two materials: 

permanent magnet and ferrous metal. What is the procedure to make the magnet? Explain with the 

theory of magnetism that you have learned! 
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elementary magnet contained in the iron so that its location becomes organized and 

points in one direction. If the iron elementary magnet has been organized and pointed 

in one direction, it can be said that the iron metal has become a magnet.  

For answers at level 1, all students could answer well because they conducted an experiment to make a 

magnet. From the experiment, they know that rubbing in the same direction will determine the success 

of making a magnet by induction.  Their answers in this section started to be long and they argued with 

the concept of elementary magnets. However, the argumentation did not come from the students' 

sentences, but they sought information by reading the textbooks provided by the school.  

 
Examples of student answers at each level: 

Level 1  : Ferromagnetic materials (easily affected by magnetism).  

   Diamagnetic material/substances that include diamagnetic materials.  

Level 4 : Based on the properties of materials against the influence of magnets, the materials 

are classified into four parts, namely ferromagnetic and non-magnetic. Ferromagnetic 

objects/materials are different materials that are very easily influenced by magnets and 

can also be easily magnetized. 

In this section, students could directly identify objects that were strongly, weakly, and not attracted by 

magnets. They did this directly to test these materials. The classification that they made was based on 

what they got when testing. This shows that the argumentation that students bring up does not come 

directly from themselves but they look for information from books.  

 

Teacher Interview Results Related to the Role of Scientific Argumentation in Science Learning 

Interview activities with teachers in this study were carried out by asking several short questions 

related to integrated science learning activities at a junior high school in Gelumbang. The teacher has 

applied learning with a chided inquiry model during his teaching process. The use of laboratories, the 

availability of practicum tools on magnetism, and the availability of package books for students make it 

easier for the teachers to explain the material. One of the things that facilitates the learning process is 

that students who are used as research subjects are accustomed to the teaching model applied by science 

teachers when they are in grade VIII. Research by Kusuma et al. (2021) reports that learning activities 

occur using various resources such as the Ministry of Education and Culture handbook and the Internet.  

The teacher explained that the learners' argumentation skills needed to be improved because 

they were influenced by low confidence and nervousness. When asked, students gave short answers 

where they needed help to provide the correct sentence to explain something. The students were 

accustomed to using local languages to express opinions and could not express arguments orally in 

organized sentences (Admoko et al., 2023). In addition, if there are learners who use Indonesian neatly, 

it will be funny for other students, which adds to the lack of confidence to argue.  

 

Impact of science teaching based on science literacy to optimize argumentation skills 

Science teaching using a science literacy approach carried out by teachers during the teaching 

process has provided direct experience to students (Kneupper, 1978). Based on the results of students' 

answers to each question, students could quickly provide answers to the questions asked. However, the 

students' answers were still at level 1 and level 2. They gave only claims without the right reasons. They 

could claim well what was asked in the question because the teacher used an inquiry learning model 

when carrying out teaching activities. The students could see and practice directly what was asked of 

them in the problem. Student learning outcomes depended highly on the teaching process teachers 

created in the classroom to provide a strong foundation for concept mastery. Science teaching should 

encourage learners to think critically and develop arguments using evidence, justification, and practical 

explanations (Cross et al., 2008). More evaluation and improvement are needed to further improve 

students' mastery of concepts at a higher level. Good concept mastery will make it easier for students to 

build scientific argumentation skills. 

Question 6:  

Below are some different types of materials. Test them using a magnet. Classify these materials and 

explain why some are easily affected by magnets and some are difficult or very little affected. 
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Hadiprayitno et al. (2022) state that applying science teaching through the stages of science 

literacy learning is adapted through STL learning. The curiosity stage supports students in finding 

answers to questions posed by the teacher. In this stage, the teacher provided students with student 

worksheets so they could discuss them directly. In the LKPD, there were several questions about how 

trains work in the environment around where they lived. The teacher asked, “Does the magnet on the 

rail have a function for train work?”. The students conducted practicum with the guidelines contained 

in the student worksheets with the aim that they could understand the concept and function of magnetic 

work and make magnets through magnetic materials. Studies have shown a positive and significant 

linear effect between argumentation skills and students' scientific literacy, indicating that developing 

argumentation skills can lead to improved scientific literacy among students (Handayani & Khairuna, 

2022). Implementing approaches like the Science Writing Heuristic can enhance students' 

argumentation skills, which are considered critical elements in science instruction for improving 

scientific literacy (Munawaroh et al., 2020). This is in line with Fakhriyah et al. (2022) who write that 

scientific argumentative skills from the perspective of science literacy highlight the importance of 

argumentation in developing scientific knowledge and skills. 

The next stage is the elaboration phase. At this stage, the exploration, formation, and 

stabilization of concepts until the questions at the curiosity stage could be answered. Students did 

practicum so that their abilities could be explored more deeply regarding knowledge, skills, and 

attitudes. Elaboration phases in science and literacy approaches are crucial for enhancing students' 

understanding and proficiency. Studies emphasize the importance of integrating science, technology, 

and literacy into educational frameworks to develop essential competencies for the 21st century 

(Cengelci & Egmir, 2022). Students must be able to answer questions with solid evidence, reasons, 

supporting answers, quality, and appropriate refutation based on their sentences. Judging from the results 

of students' answers, most of the students gave answers based on the information in the question without 

providing the correct explanation. According to Yulianti & Handayani (2021), students can only 

understand the question well and provide opinions based on known information (Claim) but have yet to 

be able to provide correct answers based on evidence from the theory. Students' scientific argumentation 

skill was categorized as low, namely only 26.31% and 25.19% of samples with scientific argumentation 

skills in justification and support (Arsyim et al., 2022; Fasha & Sopandi, 2024). Students had difficulty 

giving answers in the form of scientific sentences. Those who could answer at levels 3 and 4 could 

answer well only when they had received direction from the teacher and were asked to find the reason 

using the student handbook. After students read and found the reason, they could write it appropriately. 

Students' answers are still textbook in nature.  

Question-and-answer activities and discussions with friends can train students' self-confidence 

and argumentation skills. Argumentation skills are important for students to learn a problem gradually. 

Students can reason more easily in understanding concepts and are brave in providing their ideas in 

learning due to supporting evidence. The arguments presented by students are considered logical but 

need to be supported by evidence of the right reasons or supporters, making the argument weak.  The 

students who have not written their arguments well still lack mastery of the learning material even 

though they have learned it. This corresponds with Heng et al., (2014) and Sulisworo & Safitri, (2022) 

that the ability of junior high school students on environmental pollution material is more able to write 

claims correctly. However, only some can provide claims with the correct data. The students who have 

not written their arguments well still lack mastery of the learning material even though they have learned 

it. 

Scientific work is limited not only to studying and testing the phenomena that arise but also to 

building arguments to communicate the findings. Scientific communication that can convince the 

scientific community of the truth of the findings shows how social processes play an essential role in 

building knowledge (Andriani et al., 2020). The idea of developing argumentation skills for students is 

an effort to train students to construct knowledge so that their mastery of concepts becomes 

stronger.  Scientific work in the form of building arguments is often forgotten to be developed in science 

learning in the classroom. Tools/means are needed to build argumentation so that the argumentation 

process can take place optimally. This is based on previous research by Adriana Sari et al. (2021), where 

students still have difficulty understanding the concepts in the material, so it is not easy to define or 

provide statements in their language with the correct data. Efforts can be made by providing guidance 

or using engaging learning media to convey science material. 
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Integrated science learning is expected to improve students' critical thinking in finding concepts 

or solving problems. Argumentation skills shape students' critical thinking patterns in solving 

problems.  They are essential for students to explain the relationship of facts, procedures, concepts, and 

methods of solving that are interconnected with each other. To improve students' scientific 

argumentation skills, they need to consider their level of experience and knowledge ( Von Aufschnaiter 

et al., 2008; Ryu & Sandoval, 2012; Zhu et al., 2020). Learning strategies to improve scientific 

argumentation skills still need to be developed. Many strategies can be used to improve scientific 

argumentation skills. Based on the literature study, some strategies are used, such as developing 

instructional content based on scientific argumentation (Berland & McNeill, 2010; Osborne et al., 2016; 

Guo et al., 2022) and forming small groups in lab activities. Improving students' scientific argumentation 

skills can be done through scientific activities (Manz, 2015; Chen et al., 2019). Utilizing technological 

developments to improve scientific argumentation skills is an essential action that utilizes technology in 

this Industrial Revolution 4.0 era. 

CONCLUSION 

Based on the findings above, it can be concluded that the argumentation skills of students seen from the 

components of Toulmin's Argument Pattern (TAP) model are in the weak category: level 1 with a 

percentage of 58.1%, level 2 with a percentage of 30.95%, level 3 with a percentage of 10.95%. Of the 

six questions about magnetism, level 5 amounted to 0%. Other results show students' low argumentation 

skills, lack of confidence, and nervousness, and that they are not used to expressing opinions in the form 

of scientific sentences accompanied by supporting evidence. This research certainly has limitations, and 

therefore it is necessary to conduct further research on the application of appropriate learning models 

and train to develop students' argumentation skills. 
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