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Abstract. Argumentation ability is a fundamental skill that underlies 21st-cen-

tury skills. This article explores the importance of argumentation skills in the 

field of science education, emphasizing its critical role in students' scientific con-

cept-building and learning. Scientific argumentation involves the construction of 

new knowledge through criticism, ideas, and supporting evidence. The ability to 

engage in productive scientific argumentation is described as the capacity to an-

alyze and accept or reject relationships between evidence and theoretical ideas. 

The importance of argumentation skills in science learning is underscored by 

their role in scientific development, societal debate, and student understanding. 

The research aims to identify methods for training students' argumentation skills 

by analyzing teaching materials. This research involved ten elementary schools 

in Bandung City, The method used is descriptive qualitative using interview anal-

ysis and documentation analysis. Results highlight variations in the integration 

of teaching materials with argumentation skills across schools, emphasizing the 

need for digital teaching materials in science education. The research result prin-

ciples of selecting teaching materials and identifies the challenges faced by teach-

ers, such as shortcomings in selecting materials and the need for a deeper under-

standing of various teaching materials. show that argumentation learning in ele-

mentary schools is still very limited. The findings reveal that the teaching mate-

rials prepared do not explicitly contain argumentation learning and the tendency 

for argumentation learning to be carried out incidentally.  

Keywords: critical thinking, primary school teacher, learning strategy. 
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Argumentation in the field of science appears as an important scientific skill because it 

is a fundamental position in building students' science concepts and learning [1].  Ar-

gumentation in the field of science focuses on building new knowledge about the world 

of science through criticism and ideas accompanied by appropriate evidence [2] Scien-

tific argumentation is an ability to use language to show evidence or state a possibility 

that may occur so that it can change a person's attitude or opinion about something. the 

ability to participate in productive scientific argumentation, namely the ability to 
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examine and then accept or reject relationships, or relationships between and among 

evidence and theoretical ideas used in an explanation [3] 

Several reasons why it is important to apply argumentation skills in science learning 

are: (1) scientists use argumentation to develop and improve their scientific knowledge; 

(2) society uses arguments in scientific debates; and (3) students in learning need argu-

ments to strengthen their understanding [4]. Argumentation skills can be sharpened 

with the help of appropriate teaching materials and suitability of the materials to the 

teaching materials used by the teacher. The development of integrated and unified tech-

nology currently requires aesthetic and innovative digital media art. This research aims 

to identify learning that trains students' argumentation skills based on the analysis of 

teaching materials. This research contributes to recommending to all educational stake-

holders to map the need for using digital teaching materials in science learning in ele-

mentary schools. Educators are faced with still using conventional teaching materials 

related to the learning media used; The need for digital teaching materials is diverse 

and complex and a need for support from all stakeholders to meet the needs of educators 

in elementary schools [10]. The Merdeka Program is a program launched by the Min-

istry of Education, Research, Technology, and Higher Education to replace the previous 

program. The Independent Scheme is considered more adaptable because educational 

units can adjust the allocation of study time per year rather than per week. Furthermore, 

in independent programs, teachers have the freedom to adapt learning to the needs of 

each student. Changing programs of course requires teachers to adjust learning activi-

ties. In independent programs teachers are required to guide all students' natural abili-

ties, besides that in teacher learning teachers must link learning activities. with students' 

abilities, of course between students and others. Others have different readiness and 

learning profiles. 

According to Carol Ann Tomlinson & Moon [5]. Learning that can accommodate 

the diversity of students and serve students according to their interests, readiness, and 

learning preferences is differentiated learning. Customized learning is the philosophy 

of offering face-to-face instruction [9]. This differentiated curriculum is what defines 

differentiated learning [12]. Because each child has different and unique basic skills, 

the learning carried out by teachers cannot be generalized. In this case, the teacher must 

know the initial state of the students before learning and be able to create different 

learning scenarios in the classroom [13]. Geoge [6] states that achieving learning that 

is meaningful, satisfying, long-lasting, and transferable in real life both now and in the 

future requires different instructions in heterogeneous classes. 

2 Method 

Research used Qualitative descriptive research; this research investigates identifying 

students' learning of argumentation skills based on analysis of teaching materials used 

by teachers in elementary schools. This research involved 10 state elementary 

schools in Bandung City which were selected purposively. All teachers have a mini-

mum of five years of teaching experience and those who teach in upper grades 4, 5, and 

6. The instruments used are interview analysis and analysis of documentation and notes 

286             L. H. Fasha and W. Sopandi



while in the field. Data collection techniques were carried out according to scientific 

procedures for qualitative research. This research uses the Milles and Huberman anal-

ysis method [7]. This analysis technique has three stages, namely data reduction, data 

presentation, and data validation. Data reduction aims to simplify abstract data into a 

clear and detailed picture. 

3 Results and Discussion 

3.1 Results 

The research results in the form of interview analysis and documentation analysis can 

show how well students understand learning, how they view the effectiveness of teach-

ing materials, and how confident they are when arguing [14]. 

Table 2 provides an overview of the various types of materials commonly used by 

teachers in school science classes and how relevant these materials are to the develop-

ment of students' argumentation skills. This observation will help evaluate the effec-

tiveness of teaching materials in science learning in elementary schools. Data was ob-

tained regarding students' understanding of argumentation: The results of the question-

naire analysis showed that there were differences in students' understanding of the con-

cept of argumentation. Some students have strong comprehension abilities, while others 

have difficulty understanding the structure and purpose of argumentation. Teachers' 

perceptions of teaching materials: Interviews with teachers revealed that the majority 

of teachers believe that the teaching materials currently used provide sufficient support 

for inferential learning. However, some teachers emphasized the need for additional 

resources and training to increase the effectiveness of implementing teaching materials. 

Students' Confidence When Arguing. Student questionnaire data shows their level of 

confidence when arguing. Some students feel confident in expressing their opinions, 

some are still unsure. 

Researchers interviewed teachers and several students about the development of 

teaching materials and students' expectations of these teaching materials. Teachers hope 

to have materials that enable them to utilize their curriculum, especially in science sub-

jects. We need reference materials that make learning fun and meaningful for all stu-

dents. On the other hand, some students stated that they like material that attracts atten-

tion, provides challenges so that learning becomes more fun, and is easy to access. 

Based on data on the problem of implementing differentiated argumentation-based 

learning in science subjects as part of the implementation of an independent curriculum 

in elementary schools, the researcher concludes that there is a need for alternative so-

lutions to develop teaching materials that attract students and teachers by easily intro-

ducing different argumentation ability-based learning in subjects IPAS [15]. 
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3.2 Discussion 

According to [8] in selecting teaching materials, several principles must be considered, 

namely: 1) The principle of relevance means connection. Learning materials must refer 

to or meet basic competency standards. 2) The principle of consistency means being 

consistent. If four different basic abilities must be mastered, then the topic of teaching 

materials must also contain four types of competencies. 3) The principle of sufficiency 

emphasizes that the subjects to be taught must be sufficient to help students master the 

basic skills being taught. Material is not too little and not too much. 

In this research, it was found that there are still many teachers who have shortcom-

ings in choosing teaching materials that will be determined or used during science 

learning and incompatibility in choosing teaching materials that are in line with science 

materials [16]. The research results still show that teachers need to understand various 

kinds of teaching materials and types of teaching materials that are adapted to the IPAS 

material related to argumentation skills. 

4 Conclusion 

Based on discussion of research results and teaching materials. Teaching materials are 

a very important part of the learning process and can be understood to represent parts 

of teaching materials which can be interpreted as containing specific or general learning 

messages that can be used for learning purposes. Teaching materials are what teachers 

use to support the learning process, so they must be designed and made taking into 

account class regulations. Teaching materials or learning materials are basically the 

"content" of the curriculum and take the form of subjects or fields of study, including 

topics/subtopics and details. It is understandable that the teacher's role in designing and 

editing teaching materials greatly determines the success of the teaching and learning 

process through teaching materials. 

Differences in the use of teaching materials in elementary schools have differences 

in the types of teaching materials used by teachers. Examples of commonly used mate-

rials include standard textbooks, interactive modules, digital materials, and other mate-

rials. Integration with argumentation skills, most teachers have attempted to link teach-

ing materials with the development of students' argumentation skills, including interac-

tive modules, art projects, and debate simulation, combining learning and discussion 

skills. Challenges in Integration: Some schools still face challenges in integrating ma-

terial that focuses on argumentation skills. Barriers identified include limitations of 

standard textbooks and a lack of focus on research projects. Role of Information Tech-

nology: Through the use of information technology such as laptops, presentation pro-

jects, and digital learning materials, students' discussion skills can be improved effec-

tively. Success Factors: Successful integration of material into students' argumentative 

skills depends on the extent to which teachers can create learning experiences that chal-

lenge and support students' argumentation. Suggestions for improvement: A higher 

level of integration of teaching materials and argumentation skills can be achieved by 
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training teachers in learning methods that support the development of argumentation 

skills. It is necessary to develop teaching materials specifically designed to improve 

students' discussion skills. 
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